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COURSE STRUCTURE

CLASS X

(EVALUATION SCHEME)

THEORY

Units Term -1 Marks

   I Chemical Substances-Nature and Behaviour:

Chapter 1,2 and 3 16

   II World of Living: Chapter 6 10

   III Natural Phenomena: Chapter 10 and 11 14

Units Term - II Marks

   I Chemical Substances-Nature and Behaviour:

Chapter 4 and 5 10

   II World of Living: Chapter 8 and 9 13

   III Effects of Current: Chapter 12 and 13 12

   IV Natural Resources: Chapter 15 05

Total Theory (Term MI) 80

Internal Assessment: Term I 10

Internal Assessment: Term II 10

Grand Total 100

TERM - I

Theme: Materials

Unit I : Chemical Substances - Nature and Behaviour

Chapter - 1 Chemical reactions and equations

Chemical Reactions: Chemical equation, Balanced chemical equation,

implications of a balanced chemical equation, types of chemical reactions:

combination, decomposition, displacement, double displacement, precipitation,

neutralization, oxidation and reduction.

Chapter - 2 Acids, Bases and Salts

Adam, Bases and Salts: Their definitions in terms of furnishing of H+ and OH-

ions, General properties, examples and uses, concept of pH scale (Definition



relating to logarithm not required), importance of pH everyday life; preparation

and uses of Sodium Hydroxide, Bleaching powder, Baking soda, Washing soda

and Plaster of Paris.

Chapter - 3 Metals and Non-metals

Metal and Non-metals: Properties of metals and non-metals; Reactivity series;

Formation and propertief of ionic compounds

Theme: The World of the Living

Unit II : World of Living

Chapter - 6 Life Processes

Life processes: ‘Living Being’. Basic concept of nutrition, respiration, transport

and excretion in plai and animals.

Theme: How Things Work

Unit III: Natural Phenomena

Chapter - 10 Light, Reflection and Refraction

Reflection of Light by Curved Surfaces: Images formed by spherical mirrors,

centre of curvature, principal axis, principal focus, focal length, mirror formula

(Derivation not required), magnification.

Refraction; Laws of refraction, refractive index.

Refraction of light by spherical lens; Image formed by spherical lenses; Lens

formula (Derivation not required); Magnification. Power of a lens.

Chapter - 11 Human Eve and Colourful World

Refraction of light through a prism, dispersion of light, scattering of light,

applications in daily life.

TERM - II

Theme: Materials

Unit I : Chemical Substances - Nature and Behaviour

Chapter - 4 Carbon and its Compounds

Carbon Compounds: Covalent bonding in carbon compounds. Versatile nature

of carbon.Homologous series.

Chapter - 5 Periodic Classification of Elements

Periodic Classification of Elements: Need for classification, early attempts at

classification of elements (Dobereiner’s Triads, Newland’s Law of Octaves,

Mendeleev’s Periodic Table), Modern periodic table, gradation in properties,



valency, atomic number, metallic and non-metallic properties.

Theme: The World of the Living

Unit II : World of Living

Chapter - 8 How do Organisms Reproduce?

Reproduction: Reproduction in animals and plants (asexual and sexual)

reproductive health-need and methods of family planning. Safe sex vs HIV/AIDS.

Child bearing and women’s health.

Chapter - 9 Heredity and Evolution

Heredity: Heredity; Mendel’s contribution- Laws for inheritance of traits: Sex

determination: brief introduction;

Theme: Natural Phenomena

Unit IV : Effects of Current

Chapter - 12 Electricity

Ohm’s law; Resistance, Resistivity. Factors on which the resistance of a

conductor depends. Series combination of resistors, parallel combination of

resistors And its applications in daily life, Heating effect of electric current and

its applications in daily life. Electric power, Interrelation between P, V, I and R.

Chapter - 13 Magnetic Effects of Current

Magnetic Effects of Current: Magnetic field, field lines, field due to a current

carrying conductor, field due to current carrying coil or solenoid; Force on current

carrying conductor, Fleming’s Left Hand Rule, Electric Motor, Electromagnetic

induction. Induced potential difference, Induced current. Fleming’s Right Hand

Rule.

Theme: Natural Resources

Unit V : Natural Resources

Chapter - 15 Our Environment

Our Environment: Eco-system, Environmental problems, Ozone depletion,

waste production and their solutions. Biodegradable and non-biodegradable

substances.

*****



ONLY FOR INTERNAL ASSESSMENT

Note: Learners are assigned to read the below listed part of Unit V, Thev can be

encouraged to prepare a brief write up on any one concept of this Unit in their

Portfolio. This may be an assessment for Internal Assessment and credit may

be given (Periodic assessment/Portfolio). This portion of the Unit is not to be

assessed in the year-end examination.

Chapter - 16 Management of Natural Resources

Conservation and judicious use of natural resources. Forest and wild life; Coal

and Petroleum conservation. Examptes of people’s participation for conservation

of natural resources. Big dams: advantages and limitations; alternatives, if any,

water harvesting. Sustainability of natural resources.

PRACTICALS

Practical should be conducted alongside the concepts taught in theory classes.

TERM - I

List of Experiments

1. A. Finding the pH of the following samples by using pH paper/universal

indicator:

(i) Dilute Hydrochloric Acid

(ii) Dilute NaOH solution

(iii) Dilute Ethanoic Acid solution

(iv) Lemon juice

(v) Water

(vi) Dilute Hydrogen Carbonate solution

B. Studying the properties of acids and bases (HC1 & NaOH) on the basis of

their reaction with:

(a) Litmus solution (Blue/Red)

(b) Zinc metal

(c) Solid sodium carbonate

Unit I : Chapter-2

2. Performing and observing the following reactions and classifying them into:

A. Combination reaction

B. Decomposition reaction

C. Displacement reaction

D. Double displacement reaction



(i) Action of water on quicklime

(ii) Action of heat on ferrous sulphate crystals (Hi) Iron nails kept in copper

   sulphate solution

(iv) Reaction between sodium sulphate and barium chloride solutions.

Unit I : Chapter - 1

3. A. Observing the action of Zn, Fe, Cu and Al metals on the following salt

solutions:

(i) ZnSO
4
(aq) (ii) FeSO

4
(aq)

(iii)CuSO
4
(aq) (iv) Al2 (SO

4
)
3
(aq)

B. Arranging Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity

based on the above result.

Unit I : Chapter - 3

4. Experimentally show that carbon dioxide is given out during respiration.

Unit II : Chapter - 6

5. Determination of the focal length of (t) Concave mirror and (ii) Convex lens by

obtaining the image of a distant object.

Unit III : Chapter - 10

6. Tracing the path of a ray of light passing through a rectangular glass slab for

different angles of f incidence. Measure the angle of incidence, angle of

refraction, angle of emergence and Interpret the result.

Unit Ill : Chapter-10

7. Tracing the path of the rays of light through a glass prism.

Unit III : Chapter - 11

TERM - II

List of Experiments

1. Studying the dependence of Potential difference (V) across a resistor on the

current (I) passing through it and determining its resistance. Also plotting a

graph between V and I

Unit IV : Chapter - 12

2. Studying (a) binary fission in Amoeba, and (b) budding in yeast and Hydra

with the help of prepared slides.



Unit II : Chapter - 8

Prescribed Books

 Science-Textbook for class IX-NCERT Publication

 Science-Text book for class X- NCERT Publication

 Assessment of Practical Skills in Science-Class IX - CBSE Publication

 Assessment of Practical Skills in Science- Class X- CBSE Publication

 Laboratory Manual-Science-Class IX, NCERT Publication

 Laboratory Manual-Science-Class X, NCERT Publication

 Exemplar Problems Class IX - NCERT Publication

 Exemplar Problems Class X - NCERT Publication

Assessment Areas (Theory) 2021-22

(Class X)

Science (086)

Theory Total Maximum Marks: 80

Competencies Marks

Demonstrate Knowledge and Understanding 46%

Application of Knowledge/Concepts 22%

Analyze, Evaluate and Create 32%

Note: Internal choice would be provided.

Internal Assessment - Term I and II (10 Marks Each)

 Periodic Assessment - 03 marks

 Multiple Assessment - 02 marks

 Subject Enrichment (Practical Work) - 03 marks

 Portfolio - 02 marks



1. 1 1 – 13

2. 2 14 – 29

3. 3 30 – 42

4. 4 43 – 61

5. 5 62 – 75

6. 6 76 – 92

7. 7 93 – 103

8. 8 104 – 118

9. 9 119 – 136

10. 10 137 – 157

11. 11 158 – 170

12. 12 171 – 181

13. 13 182 – 197

14. 14 198 – 212

15. 15 213 – 219

16. 16 220 – 229

17. – 230 – 244

18. – –I 245 – 250

19. – –II 251 – 256







1jklk;fud vfHkfozG;k ,oa lehdj.k
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uksV% dadkyh lehdj.k izk;% vlarqfyr lehdj.k gksrs gSa fdarq dqN lehdj.k ,sls Hkh gksrs 
gS ftUgsa larqfyr djus dh vko';drk ugha gksrhA tSls

	   dadkyh lehdj.k	 	 	   larqfyr lehdj.k

C(s) + O2(g) → CO2(g)	 C(s) + O2(g) → CO2(g)

Zn(s) + H2SO4(l) → ZnSO4 + H2(g)	 Zn(s) + H2SO4(l) → ZnSO4 + H2(g)

S(s) + O2(g) → SO2(g)	 S(s) + O2(g) → SO2(g)

NaCl(aq) + AgNO3(aq) → NaNO3(aq)	 NaCl(aq) + AgNO3(aq) → NaHO3 + AgCl(s)

O	 ,sls ifjorZu ftlesa u, xq.kksa okys inkFkks± dk fuekZ.k gksrk gS] mls jklk;fud vfHkfozG;k 	
	 dgrs gSaA

O	 ,sls inkFkZ tks fdlh jklk;fud vfHkfozG;k esa fgLlk ysrs gSa mUgsa vfHkdkjd  dgrs gSaA
O	 ,sls inkFkZ ftudk fuekZ.k jklk;fud vfHkfozG;k esa gksrk gS] mUgsa mRikn dgrs gSaA

mnkgj.k % 
(i)	 Hkkstu dk ikpu
(ii)	 'olu
(iii)	 yksgs ij tax yxuk
(iv)	 eSXuhf'k;e Qhrs dk tyuk
(v)	 ngh dk cuuk

jklk;fud vfHkfozG;k osG izs{k.k %
O 	 voLFkk esa ifjorZu

O 	 jax esa ifjorZu

O 	 rkieku esa ifjorZu

O 	 xSl dk mRltZu

jklk;fud ifjorZu dks iznf'kZr djuk %
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Zn + H SO2 4 Zn SO + H4 2

(LHS) (LHS)



3jklk;fud vfHkfozG;k ,oa lehdj.k

jklk;fud lehdj.k % jklk;fud vfHkfozG;k] jklk;fud lehdj.k }kjk fu:fIkr dh tkrh 
gSaA jklk;fud lehdj.k esa rRoksa osG izrhd ;k vfHkdkjd vkSj mRiknksa osG jklk;fud lw= mudh 
HkkSfrd voLFkk osG lkFk fy[ks tkrs gSaA

jklk;fud vfHkfozG;k esa vko';d ifjfLFkfr;k° tSlsµrki] nkc] mRizsjd vkfn dks rhj osG 
fu'kku osG ≈ij ;k uhps n'kkZ;k tkrk gSA

jklk;fud vfHkfozG;k dks larqfyr djuk % nzO;eku laj{k.k dk fu;eµfdlh Hkh 
jklk;fud vfHkfozG;k esa nzO;eku dk u rks fuekZ.k gksrk gS u gh fouk'kA

jklk;fud vfHkfozG;k osG igys (vfHkdkjd) ,oa mlosG i'pkr (mRikn) izR;sd rRo osG  
ijek.kqvksa dh la[;k leku gksuh pkfg,A

pj.kcº larqfyr djuk (Hit and Trial Method)

pj.k 1 : jklk;fud lehdj.k fy[kdj] izR;sd lw= osG pkjksa vksj ckWDl cuk yhft,A

                             Fe        +      H2O       →        Fe2O3     +        H2

larqfyr djrs le; ckWDl osG vUnj oqGN Hkh ifjorZu ugha dhft,A

pj.k 2 : lehdj.k esa mifLFkr fofHkUUk rRoksa osG ijek.kqvksa dh la[;k uksV dhft,A

rŸo	        vfHkdkjdksa esa ijek.kq dh la[;k (LHS)         mRikn esa ijek.kqvksa dh la[;k (RHS)

	Fe	 1	 3

	 H	 2	 2

	 O	 1	 4

pj.k 3 : lcls vf/kd ijek.kq okys rRo dks vfHkdkjd ;k mRikn dh rjQ mfpr xq.kkad 

yxkdj larqfyr dhft,A

                             Fe        + 4    H2O       →      Fe3 O4     +        H2

pj.k 4 : lHkh rRoksa osG ijek.kqvksa dks pj.k 3 dh Hkkafr larqfyr dhft,A

	           3    Fe      +     4  H2O       →      Fe3O4     +  4     H2

lHkh rRoksa osG ijek.kqvksa dh la[;k vfHkfozG;k osG nksuksa vksj leku gSA
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pj.k 5 : vfHkdkjdksa ,oa mRiknksa dh HkkSfrd voLFkk fy[kuk

Bksl & (s)

nzo & (l)

xSlh; voLFkk & (g)

tyh; foy;u & (aq)
3Fe (s) + 4H2O(g) → Fe3O4(s) + 4H2(g)

pj.k 6 : oqGN vko';d ifjfLFkfr;k° tSlsµrki] nkc ;k mRizsjd vkfn dks Hkh rhj osG fu'kku 
osG mGij ;k uhps fy[ksaA

jklk;fud vfHkfozG;kvksa osG izdkj %
I. 	 la;kstu vfHkfozG;k % bl vfHkfozG;k esa nks ;k nks ls vf/kd vfHkdkjd feydj ,dy mRikn  

	 cukrs gSaA
A + B → C

mnkgj.k % 

	 (i)	 dks;ys dk ngu

		  C(s) + O2(g) → CO2(g)

	 (ii) 	 ty dk fuekZ.k

		  2H2(g) + O2(g) + 2H2O(l)

	 (iii) 	 CaO(s) + H2O(l) → Ca(OH)2 (aq)

		  (fcuk cq>k pwuk)      (cq>k gqvk pwuk)

m"ek{ksih vfHkfozG;k % ftu vfHkfozG;kvksa esa mRikn osG fuekZ.k osG lkFk&lkFk mG"ek dk Hkh 
mRltZu gksrk gSA

	 (i) 	 izko`Gfrd xSl dk ngu
		  CH4(g) + O2(g) → CO2(g) + 2H2O(g) + mG"ek
	 (ii) 	 'olu ,d m"ek{ksih vfHkfozG;k gSA
		  C6H12O6 (aq) + 6O2(g) → 6CO2 (g) + 6H2O + mG"ek

II. 	 fo;kstu vfHkfozG;k % bl vfHkfozG;k esa ,dy vfHkdkjd VwV dj nks ;k mlls vf/kd mRikn  
	 curs gSaA

A → B + C

	 (i) 	 mG"eh; fo;kstu % mG"ek }kjk fd;k x;k fo;kstuA



5jklk;fud vfHkfozG;k ,oa lehdj.k

mnkgj.k % 
(i) 

4 2 3 2 32FeSO (s) Fe O (s) + SO (g) + SO (g)→m"ek

isGjl lyiGs V iGs fjd vkDlkbM

(gjk jax)                          (Hkwjk yky jax)

(ii)
3 2CaCO (S) CaO(s) + CO (g)→m"ek

(pwuk iRFkj)                   (fcuk cq>k pwuk)

(iii)	 2Pb (NO3)2 (s)  2PbO(s)     +     4NO2 (g) + O2 (g)

    (ySM ukbVs™V)	        (ySM vkDlkbM)     (ukbV™kstu MkbvkDlkbM)

oS|qr fo;kstu % fo|qr /kkjk izokfgr dj gksus okyk fo;kstuA

mnkgj.k % 

2 2 22H O( ) 2H (g) + O (g)→fo/kqr /kkjk
l

izdk'kh; fo;kstu % lw;Z osG izdk'k dh mifLFkfr esa gksus okyk fo;kstuA

mnkgj.k % 

22AgCl (s) 2Ag (s) + Cl (g)→lw;Z dk izdk'k

22AgBr (s) 2Ag (s) + Br (g)→lw;Z dk izdk'k

fLkYkoj DyksjkbM lw;Z ds izdk'k dh mifLFkfr esa /kwlj jax esa cny tkrk gSA

bl vfHkfozG;k dk mi;ksx ';ke&'osr QksVksxzkQh esa gksrk gSA

jcj LVkWij

fo|qr /kkjk

≈"ek

≈"ek

≈"ek

Qsjl lYQsV
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m"ek'kks"kh vfHkfozG;k % ftu vfHkfozG;kvksa esa vfHkdkjdksa dks rksM+us osG fy, mG"ek] izdk'k 
;k fo|qr mGtkZ dh vko';drk gksrh gSA

III.	 foLFkkiu vfHkfozG;k % bu vfHkfozG;kvksa esa vf/kd fozG;k'khy rRo de fozG;k'khy  
	 rRo dks mlosG ;kSfxd ls foLFkkfIkr dj nsrk gSA

(a) Fe(s) + CuSO4(aq) → FeSO4 (aq) + Cu(s)

	 yksgs dh dhy ij Hkwjs jax dh dkWij dh ijr te xbZA CuSO4 osG uhys foy;u dk  
	 jax gjk FeSO4 osG fuekZ.k osG dkj.k gks x;kA

(b) Zn + CuSO4 → ZnSO4 + Cu

	 ftad dkWij ls vf/kd fozG;k'khy rRo gSaA

IV. 	 f}foLFkkiu vfHkfozG;k % bl vfHkfozG;k esa mRiknksa dk fuekZ.k] nks ;kSfxdksa osG chp vk;uksa osG  
	 vknku iznku ls gksrk gSA

	 (i)  Na2SO2 (aq)    +      BaCl2 (aq)     →     BaSO4(s)   +      2NaCl

	 (lksfM;e lYisGV)	 (csfj;e DyksjkbM)     (csfj;e lYisGV)  (lksfM;e DyksjkbM)

	 csfj;e lYisGV (BaSO4) osG lisGn vfoys; vo{ksi dk fuekZ.k gksrk gSA blhfy, bl  

	 vfHkfozG;k dks vo{ksi.k vfHkfozG;k Hkh dgrs gSaA

	 (i)  2KI	 +	 Pb(NO3)2	 →	 PbI2	 +	 2KNO3

		  Potassim iodide	 Lead nitrate		  Lead iodide	 Potassium nitrate	
				    	 (Yellow ppt)

	 (ii) 2KBr	 +	 BaI2	 →	 2KI	 +	 BaBr2

		  Potassim bromide	 Barium iodide		  Potassium iodide	    Barium bromide



7jklk;fud vfHkfozG;k ,oa lehdj.k

V.	 mip;u ,oa vip;u %

	 mip;u % (i) tc fdlh inkFkZ esa vkDlhtu dh o`fº gksrh gSA

	 (ii) tc fdlh inkFkZ esa gkbM™kstu dk ‚kl gksrk gSA

	 (iii) bysDV™kWu (e) dk nsuk

	 C + O2 → CO2

	 2Cu + O2 → CuO

	 CuO + H2  →m"ek  Cu + H2O

	 vip;u % (i) tc fdlh inkFkZ esa vkDlhtu dk ‚kl gksrk gSA

	 (ii) tc fdlh inkFkZ esa gkbM™kstu dh o`fº gksrh gSA

	 (iii) bysDVkWu (e–) dk ysukA
                 mip;u
           

2 2CuO + H Cu + H O→mG"ek

    
            vip;u

bl vfHkfozG;k esa dkWij vkDlkbM dkWij esa vipf;r gks tkrk gSA gkbM™kstu mipf;r gksdj  
ty cukrk gSA bl vfHkfozG;k esa mip;u rFkk vip;u nksuksa gks jgs gS] bls jsMkWDl vfHkfozG;k 
dgrs gSaA

nSfud thou esa mip;u vfHkfozG;kvksa dk izHkko %

(i) 	 la{kkj.k % tc dksbZ /kkrq] vkWDlhtu vknZzrk] vEy vkfn osG lEioZG esa vkrh gS] 
 	 ftlls /kkrq dh ≈ijh irZ detksj gksdj la{kkfjr gks tkrh gSA

	 O 	yksgs  dh  oLrqvksa  ij tax yxuk] pk°nh osG mGij dkyh irZ o rk°cs osG mGij gjh irZ  
		  p<+uk] la{kkj.k osG mnkgj.k gSaA

	 O	;'knysiu] fo|qr&ysiu vkSj isUV djosG la{kkj.k ls /kkrqvksa dks cpk;k tk  
		  ldrk gSA

(ii)	 foo`Grxaf/krk % olk;qDr vkSj rSyh; [kk|lkexzh] ok;q osG lEioZG esa vkus ij mipf;r gks  
	 tkrs gSa] ftlls muosG Lokn vkSj xa/k esa ifjorZu gks tkrk gS] bls foo`Grxaf/krk dgrs gSaA

foo`Grxaf/krk jksdus osG mik; %

O	 izfr&vkWDlhdkjd dk mi;ksx djosG 

O	 ok;qjks/kh crZu esa [kk| lkexzh j[kdj

≈"ek
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O	 ok;q osG LFkku ij ukbV™kstu xSl }kjk

O	 'khryu }kjk

iz'ukoyh
vfr y?kq mŸkjh; iz'u (1 vad)

iz'u&1	 lQsnh ds i'pkr nhokjksa ij ped dk dkj.k &
			   (d) dSfY'k;e vkDlkbM 	 ([k) dSfY'k;e gkbMkWDlkbM 	    	
			   (x) dSfY'k;e dkcksZusV 	 (?k) dSfY'k;e QkWLQsV
iz'u&2 	 ty dk oS|qr fo;kstu ,d fo;kstu vfHkfdz;k dk mnkgj.k gSA bl vfHkfdz;k esa 	

	 mRlftZr gkbM™kstu rFkk vkWDlhtu xSlksa dk eksy vuqikr gS&
			   (d) 1%1 	 ([k_) 2%1 	 (x) 4%1 	 (?k) 1%2
iz'u&3 	 uhps nh xbZ vfHkfdz;k ds laca/k esa dkSu ls dFku lR; gS&
			   3Fe (s)+4H2O (g) → Fe2 O3 (s) + 4H2 (g)
			   (d) ykSg /kkrq mipf;r gks jgk gSA
			   ([k) ty vipf;r gks jgk gSA
			   (x) ty mipk;d dk dk;Z dj jgk gSA
			   (?k) ty vipk;d dk dk;Z dj jgk gSA
		  (i) 	 (d)] 	([k) rFkk  (x) 		  (ii) (x) rFkk (?k)
		  (iii) 	(d)] ([k) rFkk (?k) 			  (iv) ([k) rFkk (?k)
iz'u&4 	 vkyw ds fpIl dks fod`rxaf/krk ls cpkus ds fy, IykfLVd dh FkSyh esa Hkjh tkrh gS&
			   (d) Cl2	 ([k)	O2	 (x)	N2	 (?k)	H2

iz'u&5 	 'olu ,d vfHkfdz;k gS&
			   (d) mip;u vfHkfdz;k tks Å"ek'kks"kh gSA
			   ([k) vip;u vfHkfdz;k tks Å"ek{ksih gSA
			   (x) la;kstu vfHkfdz;k tks Å"ek'kks"kh gSA
			   (?k) mip;u vfHkfdz;k tks Å"ek{ksih gSA
iz'u&6 	 ehFksu dk ngu dk mnkgj.k gSµ
			   (d) Å"ek{ksih vfHkfdz;k
			   ([k) ngu
			   (x) fo;kstu vfHkfdz;k
		  (i) 	 dsoy  (d) 				    (ii) dsoy ([k)
		  (iii) 	(d) vkSj ([k) 			   (iv) (d) vkSj (x)
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iz'u&7 	 X ds foy;u d mi;ksx lQsnh ds fy, fd;k tkrk gSµ
		  (i) 	 dSfYl;e vkWDlkbM 			   (ii) dSfYl;e gkbMªkWDlkbM
		  (iii) 	dSfYl;e dkcksZusV 			   (iv) dSfYl;e DyksjkbM
iz'u&8 	 tc yksgs dh dhy dks dkWij lYQsV esa Mkyk tkrk gS rks dkWij lYQsV ds foy;u dk 

jax ifjofrZr gks tkrk gSµ
		  (i) 	 gjs ls uhyk 				    (ii) uhys ls gjk
		  (iii) 	gjs ls jaxghu 				    (iv) uhys ls jaxghu
iz'u&9 	 nh x;h jklk;fud vfHkfdz;k ,d mnkgj.k gSµ
			   Zn + CuSO4 → ZnSO4 + Cu
		  (i) 	 la;kstu vfHkfdz;k 			   (ii) foLFkkiu vfHkfdz;k
		  (iii) 	 fo;kstu vfHkfdz;k 			   (iv) f}foLFkkiu vfHkfdz;k
iz'u&10 	 nh x;h jklk;fud vfHkfdz;k dk larqfyr lehdj.kµ
			   gkbMªkstu $ Dyksjhu  →  gkbMªkstu DyksjkbM
		  (i) 	 H2 + Cl2 → 2HCl			   (ii) H + Cl → HCl
		  (iii) 	H2 + Cl2 → HCl 			   (iv) mijksDr dksbZ ugha
iz'u&11 	 f}foLFkkiu vfHkfdz;k dk mnkgj.k fyf[k,A

iz'u&12 	 fuEu vfHkfdz;k esa vipk;d dk uke fyf[k,A
			   3MnO2 + 4Al → 3Mn + 2Al2O3	 (CBSE–2016)
iz'u&13 	 tc ySM ukbVs™V fdzLVyksa dks 'kq"d ij[kuyh esa xeZ fd;k tkrk gS] rks fuxZr gksus
			   okyh Hkwjs jax dh xSl dk uke fyf[k,A
iz'u&14 	 dkj.k crkb,&
			   (d) fLkYoj DyksjkbM dks dkys jax dh cksry esa j[kk tkrk gSA
			   ([k) ok;q ds lEidZ esa rkacs ds crZu ped [kks nsrs gSaA
			   (x) vk;ju (yksgk) dkWij dks dkWij lYQsV foy;u ls foLFkkfIkr dj nsrk gSA
iz'u&15 	 fuEufyf[kr vfHkfdz;kvksa esa (i) la;kstu (ii) fo;kstu (iii) foLFkkiu rFkk 
			   (iv) f}foLFkkiu vfHkfdz;k,° igpkfu,&
			   (i) 	 ZnCO3 (s) → ZnO (s) + CO2	 (g)
			   (ii) 	 Pb (s)+Cu Cl2 (aq) → Pb Cl2 (aq) + Cu (s)
			   (iii) 	 H2 (g) + Cl2 (g) → 2HCl(g)		

			   (iv) 	 CaCO3 (s) → CaO (s) + CO2 (g)
			   (v)	 NaCl  (aq) + AgNO3 (aq) → AgCl + NaNO3(aq)
			   (vi)	 3H2 (g) + N2(g) → 2NH3 (g)
			   (vii) 	 Fe2O3 + 2Al → Al2O3 + 2Fe
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iz'u&16.	 tc yksgs dh dhy dks dkWij lYisGV foy;u esa dqN nsj osG fy, Mqcks;k tkrk gS rks 	
	 yksgs dh dhy vkSj dkWij lYisGV foy;u osG jax esa D;k ifjorZu gksrk gS \

iz'u&17.	  fuEu esa ifjorZu dks igpkfu, %
			   (i) ciZG dk fIk?kyuk
	   (ii) nw/k dk ngh esa cnyukA
iz'u&18.	  'olu dks mG"ek{ksih vfHkfozG;k D;ksa dgrs gSa \
iz'u&19.	  ok;q osG lEioZG esa vkus ij dkWij osG crZu dh ped D;ksa pyh tkrh gS \
iz'u&20.	  vkyw fpIl osG iSosGV esa ukbV™kstu xSl D;ksa Hkjh tkrh gS \
iz'u&21.	  fLkYoj DyksjkbM dks xgjs (dkys) jax dh cksry esa D;ksa Hk.Mkfjr fd;k tkrk gS \
iz'u&22.	   f}foLFkkiu vfHkfozG;k dk ,d mnkgj.k nhft, \
iz'u&23.	  N2 + 3H2 → 2NH3 jklk;fud vfHkfozG;k dk izdkj igpkfu, \
iz'u&24.	  xfeZ;ksa esa nw/k dks d{k&rki esa j[kus ij D;k gksrk gS \
iz'u&25.	  D;k gksrk gS tc fcuk cq>k pwuk ty ls vfHkfozG;k djrk gS \
bl izdkj ds iz'uksa ds fy, nks dFku fn, x;k gS& ,d vfHkdFku (A) vkSj vU; dkj.k (R) gSA 

bu iz'uksa ds lgh dksM+ dk p;u uhps fn, x, dksM (a), (b), (c) vkSj (d) ls dfj,%
		  (a)	 A vkSj R nksuksa lR; gS vkSj R vfHkdFku dh lgh O;k[;k gSA
		  (b)	 A vkSj R nksuksa lR; gS] fdarq R vfHkdFku dh lgh O;k[;k gSA
		  (c)	 A lR; gS] fdarq R vlR; gSA
		  (d)	 A vlR; gS] fdarq R lR; gSA
	 1-	 vfHkdFku% jkl;kfud vfHkfdz;k fdlh inkFkZ dh HkkSfrd ,oa jklk;fud voLFkk esa ifjo-

frZr dj nsrk gSA
		  dkj.k% ikuh ls fo/kqr/kkjk izokfgr djus ij og gkbMªkstu ,oa vkWDlhtu esa fo;ksftr gks 

tkrh gSA
	 2-	 vfHkdFku% larqfyr lehdj.k esa fdlh rRo dk nzO;eku vfHkdkjd ,oa mRikn nksuksa rjQ 

leku jgrk gSA
		  dkj.k% jklk;fud ifjorZu eas nzO;eku dk u rks fuekZ.k gksrk gS vkSj u gh fouk'kA
	 3-	 vfHkdFku% tc dSfYl;e dkckWusV xeZ fd;k tkrk gS rks ;g fo;ksftr gksdj dSfY'k;e 

vkWDlkbM vkSj dkcZu MkbZvkWDlkbM nsrk gSA
		  dkj.k% fo;kstu vfHkfdz;k ≈"ek ds iz;ksx }kjk lEiUu gksrh gSA vr% ;g ≈"ek'kks"kh 

vfHkfdz;k gSA
	 4-	 vfHkdFku% fpIl cukus okys fpIl dh FkSyh esa ukbVªkstu xSal Hkjrs gS rkfd fpIl dk 

mip;u ;k vkWDlhdj.k gks ldsA
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		  dkj.k% ;g fpIl ds Lokn eas o`fº vkSj muds ikpu esa lgk;d gksrk gSA
	 5-	 vfHkdFku% yksgs esa tax yxuk la{kkj.k dk lkekU; :i gSA
		  dkj.k% ;fn yksgs dks [kqyh gok esa j[kk tk, rks tax yxus ds izHkko dks iyV ldrs gSA

y?kq mŸkjh; iz'u (2 ,oa 3 vad)

	 1.	la;kstu vfHkfozG;k D;k gS\ nks la;kstu vfHkfozG;kvksa dk jklk;fud lehdj.k fyf[k, tks 

mG"ek{ksih Hkh gks\

	 2.	fo;kstu vfHkfozG;k D;k gS\ mnkgj.k nhft,A

	 3.	fdl fu;e dk /;ku j[kdj jklk;fud lehdj.k larqfyr fd;k tkrk gS\ fu;e dks 

ifjHkkf"kr dfj,A

	 4.	mnkgj.k nhft, %

		 (i) 	 jklk;fud vfHkfozG;k ftlesa xSl mRlftZr gksrh gSA

		 (ii) 	 jklk;fud vfHkfozG;k ftlesa fdlh inkFkZ osG jax esa ifjorZu gksrk gSA

	 	(iii)	 jklk;fud vfHkfdz;k ftlesa rkieku esa ifjorZu gksrk gSA

	 5.	 foo`Grxaf/krk D;k gS\ foo`Graxf/krk dks jksdus osG nks mik; fyf[k,A

	 6.	la{kkj.k dks c<+kok nsus okyh nks 'krs± fyf[k,A

	 7.	2g isGjl lYisGV dks 'kq"d DoFku uyh esa xeZ dhft,A

		 (i) 	 mijksDr vfHkfozG;k dk jklk;fud lehdj.k fyf[k,A

		 (ii) 	 jklk;fud vfHkfozG;k dk izdkj Hkh fyf[k,A

	 8.	ftad /kkrq dh iV~Vh dks dkWij lYisGV osG foy;u esa j[kus ij D;k ifjorZu gksrk gS \

	 9.	jsMkWDl vfHkfozG;k ls vkidk D;k vfHkizk; gS \ jklk;fud vfHkfozG;k ds nks mnkgj.k nsdj 

le>kb,A

	10.	ty osG oS|qr vi?kVu esa %

		 (i) 	 dSFkksM rFkk ,uksM ij ,df=r xSlksa ds uke crkb,A

		 (ii) 	 ,d ij[kuyh esa ,df=r xSl dh ek=k nwljh ls nksxquh D;ksa gS \

		 (iii)	 ty esa dqN cwansa ruq H2SO4  D;ksa Mkyh tkrh gSa\



foKku] d{kk & X12

	11.	bl jklk;fud vfHkfozG;k esa gS\

		 CuO(s) + H2(g) → Cu(s) + H2O(g)

		 (i) 	 mipf;r inkFkZ dk uke fyf[k,A

		 (ii)	 vipf;r inkFkZ dk uke fyf[k,A

		 (iii) 	vkDlhdkjd dk uke crkb,A

	12.	dkj.k fyf[k, %

		 (i) 	 lw;Z osG izdk'k dh mifLFkfr esa fLkYoj DyksjkbM d 'osr jax /kwlj jax dk gks tkrk gSA

		 (ii) 	 yky Hkwjs jax dk dkWij pw.kZ xeZ djus osG i'pkr dkys jax dk gks tkrk gSA

	13.	;kSfxd  ‘X’ fo;ksftr gksdj ‘Y’ rFkk CO2 curk gSA ;kSfxd ‘Y’ dk iz;ksx lhesaV osG 
fuekZ.k esa fd;k tkrk gSA

		 (i)	 ‘X’ rFkk ‘Y’ dk uke rFkk lw= fyf[k,A

		 (ii) 	 mijksDr vfHkfozG;k osG fy, jklk;fud lehdj.k fy[kksA

	14.	,d /kkrq dk yo.k ‘MX’ lw;Z osG izdk'k] dh mifLFkfr esa fo;ksftr gksdj /kkrq ‘M’ rFkk 
‘X2’ xSl cukrk gSA /kkrq ‘M’ dk iz;ksx vkHkw"k.k cukus osG fy, rFkk X2 xSl dk iz;ksx 
fojatd pw.kZ cukus esa gksrk gSA /kkrq yo.k MX dk mi;ksx ';ke&'osr QksVksxzkQh esa fd;k 
tkrk gSA

		 (i) 	 /kkrq ‘M’ rFkk ‘X2’ xSl igpkfu,A

		 (ii) 	 /kkrq yo.k MX dk lw= fyf[k,A

		 (iii) 	/kkrq yo.k ‘MX’ dk lw;Z osG izdk'k dh mifLFkfr esa gksus okyh vfHkfozG;k dk 
lehdj.k fyf[k,A

15.		tc iksVsf'k;e vk;ksMkbM ds foy;u dks ySM ukbVsªV ds foy;u esa Mkyk tkrk gS rc vo{ksi 
curk gSA

		 (i)	 vo{ksi dk jax crkb,A

		 (ii)	 vo{ksfIkr ;kSfxd dk uke fyf[k,A

		 (iii)	 bl jkl;fud vfHkfdz;k dk larqfyr lehdj.k fyf[k,A

(CBSE-2015 comptt.)
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	16-	 fo;kstu vfHkfdz;kvksa esa vfHkdkjd dks rksM+us ds fy, ≈"ek] izdk'k vFkok fo|qr mtkZ dh 
vko';drk gksrh gSA izR;sd izdkj dh fo;kstu vfHkfdz;k ftlesa ≈"ek] izdk'k vkSj fo|qr 
mtkZ dh vko';drk gS] ds fy, ,d&,d jklk;fud vfHkfdz;k dk lehdj.k fyf[k,A 
(lhch,lbZ&2018)

17-	 fdlh pk;uk fM'k esa 2 xzke fLkYoj DyksjkbM ysdj mls dqN le; lw;Z ds izdk'k esa j[kk 
tkrk gSA bl izdze es vki D;k izs{k.k djksxsA gksus okyh jkl;kfud vfHkfdz;k dk larqfyr 
lehdj.k rFkk jkl;fud vfHkfdz;k dk izdkj fyf[k,A (lhch,lbZ&2019)

18-	 uhos fn, x, izR;sd izdj.k esa gksus okyh jkl;fud vfHkfdz;k dk izdkj igpkfu,  RkFkk 
larqfyr lehdj.k fyf[k,&
(i)	 ftad fLkYoj ukbVsV ls vfHkfdz;k djds fLkYoj vkSj ftad ukbV™sV cukrk gSA

(ii)	 iksVsf'k;e vk;ksMkbM ySM ukbV™sV ls vfHkfdz;k djds iksVsf'k;e ukbV™sV rFkk ySM 
vk;ksMkbM cukrk gSA lhch,lbZ&2019)

19-	 fuEu eas ifjorZu dks igpkfu,%
(i)	 cQZ dk fi?kyuk

(ii)	 nw/k dk ngh esa cnyuk

20-	 'olu dks Å"ek{ksih vfHkfdz;k D;ksa dgrs gS\
21-	 ok;q ds lEidZ eas vkus ij dkWij ds crZuksa dh ped D;ksa pyh tkrh gS\
22-	 vkyw fpIl ds iSdV esa ukbVªkstu D;ksa Hkjh tkrh gS\
23-	 flYoj DyksjkbM dks xgjs dkys jax dh cksry esa D;ksa Hk.Mkfjr fd;k tkrk gS\
24-	 f}foLFkkiu vfHkfdz;k dk ,d mnkgj.k fyf[k,A

25-	 N2 + 3H2 

heat→  2NH3, ;g jklk;fud vfHkfdz;k fdl izdkj dh gS\
26-	 xfeZ;ksa esa nw/k dks d{krki ij j[kus ij D;k gksrk gS\
27-	 D;k gksrk gS tc fcuk cq>k pwuk ty ls vfHkfdz;k djrk gS\

nh?kZ mŸkjh; iz'u (5 vad)

	 1.	eqds'k esa ?kj lQsnh dk dke py jgk gSA eqds'k us ns[kk fd isaVj us pwus dks ikuh ls Hkjs Mªe  
eas mMs+ykA eqds'k us Mªe dks Nqvk vkSj ik;k fd Mªe cgqr xeZ gSA

		 (i) 	 mijksDr vfHkfdz;k dk jklk;fud lehdj.k fyf[k,A

		 (ii) 	 bl jklk;fud vfHkfdz;k dk uke fyf[k,A

		 (iii) 	;g vfHkfdz;k Å"ek{ksih gS ;k Å"ek'kks"khA vius mÙkj dh iqf"V dhft,A
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	 2.	fuEu dFkuksa dks jklk;fud lehdj.k osG :i esa ifjofrZr dj mUgs larqfyr djsaA

		 (i) 	 fLkYoj DyksjkbM lw;Z osG izdk'k dh mifLFkfr esa fo;ksftr gksdj fLkYoj rFkk Dyksjhu xSl  
		 cukrk gSA

		 (ii)	 fcuk cq>k pwuk ty ls vfHkfozG;k djosG cq>k gqvk pwuk cukrk gSA

		 (iii) 	lksfM;e gkbM™kWDlkbM vkSj gkbM™ksDyksfjd vEy vfHkfozG;k djosG   lksfM;e  DyksjkbM rFkk ty  
		 cukrs gSaA

		 (iv) 	lkanz gkbM™ksDyksfjd vEy esa dkWij Mkyus ij gjs jax dk dkWij DyksjkbM rFkk ty curk gSA

		 (v)	 csfj;e DyksjkbM rFkk lksfM;e lYisGV osG tyh; foy;u vkil esa vfHkfozG;k djosG ty esa  
		 v?kqyu'khy csfj;e lYisGV rFkk lksfM;e DyksjkbM cukrs gSaA

Case Study/Source Based
T;knkj iznw"k.k fu;a=.k ;qfDr;ksa esa pwus dk dSfY'k;e gkbMªkWDlkbM ds :i esa mi;ksx fd;k 

tkrk gSA dSfY'k;e gkbMªkWDlkbM ds fuekZ.k ds fy, pwus&iRFkj dks dk dSfY'k;e vkWDlkbM eas 
vkSj dSfY'k;e vkWDlkbM dks dSfY'k;e gkbMªWkDlkbM eas ifjofrZr fd;k tkrk gSA fuEufyf[kr 
jklk;fud vfHkfdz;k bldk ,d laf{kIr :i gS%

pwuk&iRFkj $ Å"ek → dSfY'k;e gkbMªkWDlkbM $ dkcZu MkbZvkWDlkbM

;gk¡ rd fd dSfY'k;e vkWDlkbM ueh vkSj dkcZu MkbZvkWDlkbM dh mifLFkfr esa vLFkk;h 
gksrh gSA pwus dk dSfY'k;e gkbM™kWDlkbM LFkk;h :i gSA

dSfY'k;e vkWDlkbM $ ty → dSfY'k;e gkbMªkWDlkbM $ Å"ek

dSfY'k;e vkWDlkbM eas ty feykdj dSfY'k;e gkbMªkWDlkbM dh izfdz;k dks pwus dk cq>kuk 
;k pwus d tyhdj.k dk tkrk gSA ;g izfdz;k cgqr rsth ls gksrh gS vkSj cgqr vf/kd Å"ek ikuh 
dks xeZ dj Hkki esa cnyrh gS]  ftlls pwus ds d.k VwV tkrs gSa vkSj pwus cq> tkrk gSA ;g tyhdj.k 
dh izfdz;k rc rd pyrh gS tc rd tyhdj.k iw.kZ ugha gks tkrkA

	 1.	 dSfY'k;e gkbM™kWDlkbM dks pwus ds :i esa iz;ksx fd;k tkr gSA pwus dk lw= gS%

(d)	 CaO	 ([k)	CaCO3	 (x)	Ca(OH)2	 (?k)	 CaO.2H2O
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	 2.	 fn, x, 'kCn lehdj.k dk jklk;fud lehdj.k gS% 

		  pwus d iRFkj $ Å"ek → dSfY'k;e vkWDlkbM $ dkcZu MkbvkWDlkbM

(d)	 2CaO + Å"ek → 2Ca + O2

([k)	CaCO3 + Å"ek → CaO + CO2

	(x)		 Ca(OH)2 + Å"ek → CaO + H2O

	(?k)	 2CaCO3 + Å"ek → 2CaO + CO2

	 3.	 pwus dk LFkk;h :i gS%

(d)	 dSfY'k;e gkbM™kWDlkbM	 ([k)	dSfY'k;e vkWDlkbM

	(x)		 dSfY'k;e dkcksZusV			   (?k)	dSfY'k;e vkWDlkbM&MsdkgkbM™sV

	 4.	 dSfY'k;e vkWDlkbM dk tyhdj.k ,d izdkj dh

(d)	 ≈"ek{ksih vfHkfÿ;k		 	 ([k)	≈"ek'kks"kh vfHkfÿ;k
	(x)		 la;kstu rFkk ≈"ek{ksih vfHkfÿ;k	 (?k)	 fo;kstu rFkk ≈"ek{ksih vfHkfÿ;k

	 5.	 ,d chdj esa dSfY'k;e vkWDlkbM dh dqN ek=k yhft,A tc blesa ikuh Mkyk tkrk gS rks 

chdj dk rkieku c<+ tkrk gS D;kasfd\

(d)	 dSfY'k;e gkbM™kDlkbM dk fuyacu curk gS
	([k)	chdj Nwus ij xeZ gksxkA

	(x)		 dSfY'k;e gkbM™kWDlkbM dk fuycau Bgjus ij chdj ds uhps cSB tkrk gS vkSj lkQ 
foy;u feyrk gSA

	(?k)	 mijksDr lHkh
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•	 lk/kkj.k ued% NaCl

•	 lksfM;e gkbM™kWDlkbM% NaCl + 2H2O → NaOH + Cl2 + H2
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•	 fojatd pw.kZ% Ca(OH)2 + Cl2 → CaOCl2 + H2O

•	 csfdax lksMk% NaCl + H2O + CO2 + NH3 → NH4Cl + NaHCO3

•	 /kkou lksMk% Na2CO3 + 10 H2O → Na2CO3. 10H2O

•	 IykLVj vkWQ isfjl% CaSO4.2H2O → CaSO4½H2O + 1½H2O

•	 ftIle% CaSO4.½H2O + 1½H2O → CaSO4.2H2O

vEy % (ACID)

O	 ;s Lokn esa [kV~Vs gksrs gSaA

O	 ;s uhys fyVel dks yky esa cny nsrs gSaA

O	 ;s tyh; foy;u esa H+ vk;u nsrs gSaA

O 	ACID 'kCn ySfVu Hkk"kk ls fy;k x;k gS ftldk vFkZ gS [kV~Vk

izcy vEy % HCl, H2SO4, HNO3

nqcZy vEy % CH3COOH, ySfDVd vEy] vkWDlSfyd vEy

lkUnz vEy % ftlesa vEy vf/kd ek=k esa gksrk gS] tcfd ty vYi ek=k esa gksrk gSA

ruq vEy % ftlesa vEy vYi ek=k esa gksrk gS] tcfd ty vf/kd ek=k esa gksrk gSA

{kkjd % (Base)

O	 ;s Lokn esa dM+os gksrs gSaA

O	 ;s yky fyVel dks uhys esa cny nsrs gSaA

O	 ;s tyh; foy;u esa OH– vk;u nsrs gSaA

izcy {kkjd % NaOH, KOH, Ca(OH)2

nqcZy {kkjd % NH4OH

{kkj (Alkali) : ty esa ?kqyu'khy {kkjd dks {kkj dgrs gSaA NaOH, KOH, Mg(OH)2

yo.k (Salt) : yo.k vEy o {kkjd dh ijLij vfHkfozG;k ls izkIr gksrk gSA

mnkgj.k % NaCl, KCl

lwpd (Indicators) :  lwpd fdlh fn, x, foy;u esa vEy ;k {kkjd dh mifLFkfr 
n'kkZrs gSaA budk jax ;k xa/k vEyh; ;k {kkjd ek/;e esa cny tkrk gSA
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izkd`frd 

lwpd

d`f=e

lwpd

xa/kh;

lwpd

{
{

{

lwpd osG izdkj

	 izko`Gfrd lwpd	 o`Gf=e (la'ysf"kr) lwpd	           xa/kh; lwpd

	 ;s ikS/kksa esa ik, tkrs gSaA	 ;s jklk;fud inkFkZ gSaA	 bu inkFkks± dh xa/k vEyh; ;k

	 fyVel] yky iŸkk xksHkh	 esafFky vkWjsat	 {kkjd ek/;e esa cny tkrh gSA

	 gk;M™saft;k ikS/ks osG iwGy] gYnh	 fQukWYiGFksfyu 	 I;kt] ykSax rsy

lwpd jax@xa/k esa ifjorZu (vEy osG 
lkFk)

jax@xa/k esa ifjorZu  
({kkj osG lkFk)

1. fyVel

2. yky iŸkkxksHkh dk jl

3. gYnh

4. gk;M™saft;k osG iwGy dk jl

yky

yky

dksbZ cnyko ugha

uhyk

uhyk

gjk

yky

xqykch

1. QhukWYQFksfyu

2. esfFky vkWjsat

jaxghu

yky

xqykch

ihyk

1. I;kt dk jl

2. oSfuyk

3. ykSax dk rsy

rh{.k xa/k

leku xa/k jgrh gS

leku xa/k jgrh gS

dksbZ xa/k ugha

dksbZ xa/k ugha

dksbZ xa/k ugha

vEy o {kkjdksa osG jklk;fud xq.k %
/kkrq dh vfHkfozG;k

		  vEy osG lkFk				       {kkjd osG lkFk

	 vEy $ /kkrq →  yo.k $ gkbM™kstu		 {kkj $ /kkrq → yo.k $ gkbM™kstu

	 2HCl + Zn → ZnCl2 + H2↑		  2NaOH + Zn → Na2ZnO2 + H2↑

						                       (lksfM;e ftaosGV)

ikWi VSLV % gkbM™kstu xSl ls fufgr ij[kuyh osG ikl tc ,d tyrh gqbZ eksecŸkh ykbZ tkrh 
gS] rks ikWi dh /ofu mRiUUk gksrh gSA bl VSLV dks gkbM™kstu dh mifLFkfr n'kkZus osG fy, iz;ksx 
djrs gSaA
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/kkrq dkcksZusV rFkk /kkrq ckbZdkcksZusV dh vfHkfozG;k

		  vEy osG lkFk					        {kkjd osG lkFk

	 vEy $ /kkrq dkcksZusV → yo.k + CO2 $ ty		  dksbZ vfHkfozG;k ugha
	 2HCl + Na2CO3(s) → 2NaCl(aq) + CO2(g) + H2O(l)

	 vEy $ /kkrq ckbZdkcksZusV → yo.k $ CO2 $ ty
	 HCl + NaHCO3(s) → NaCl(aq) + CO2 (g) + H2O(l)

CO2 dh tkap VSLV % mRikfnr dkcZu MkbvkDlkbM dks pwus osG ikuh esa izokfgr djus ij pwus 
dk ikuh nwf/k;k gks tkrk gSA

Ca(OH)2 (aq) + CO2 (g) → CaCO3(s) + H2O(l)
lisGn vo{ksi (vfoys;)

vf/kd ek=k esa CO2 izokfgr djus ij %

CaCO3(s) + H2O(l) + CO2(g) → Ca (HCO3)2 (aq)
    ty esa ?kqyu'khy

vEy ,oa {kkjd dh ijLij vfHkfozG;k %
vEy $ {kkjd → yo.k $ ty

mnklhuhdj.k vfHkfozG;k % tc vEy }kjk {kkjd dk izsf{kr izHkko rFkk {kkjd }kjk vEy 

dk izHkko lekIr gks tkrk gS vkSj ifj.kkeLo:i yo.k vkSj ty izkIr gksrs gSa rks mnklhuhdj.k 

vfHkfozG;k gksrh gSA

mnkgj.k % NaOH (aq) + HCl(aq) → NaCl (aq) + H2O(l)

izcy vEy $ nqcZy {kkjd → vEyh; yo.k $ ty [foy;i dk pH 7 ls de]

nqcZy vEy $ izcy {kkjd → {kkjh; yo.k $ ty [foy;u dk pH 7 ls vf/kd]

izcy vEy $ izcy {kkjd → mnklhu yo.k $ ty [foy;u dk pH = 7]

nqcZy vEy $ nqcZy {kkjd → mnklhu yo.k $ ty [foy;u dk pH = 7]

vEyksa osG lkFk /kkfRod vkWDlkbMksa dh vfHkfozG;k %
/kkfRod vkDlkbM $ vEy → yo.k $ ty

CaO + 2HCl → CaCl2 + H2O

/kkfRod vkDlkbM dh izòfr {kkjh; gksrh gS D;ksafd ;s vEy osG lkFk fozG;k djosG yo.k vkSj 
ty cukrs gSaA 

mnkgj.k % CuO, MgO
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v/kkfRod vkDlkbM dh {kkjdksa osG lkFk vfHkfozG;k %

v/kkfRod vkWDlkbM $ {kkjd → yo.k $ ty

CO2 + Ca(OH)2 → CaCO3 + H2O

v/kkfRod vkWDlkbM izo`fŸk esa vEyh; gksrs gSaA

+ /kkrq dkcksZusV → yo.k + CO2 + H2O

+ /kkrq → yo.k + H2

+ /kkrq gkbM™kstu dkcksZusV → yo.k + CO2 + H2

+ /kkrq vkDlkbM → yo.k + ty

+ {kkj → yo.k + H2O

vEy dh 
vfHkfÿ;k,Wa

+ /kkrq → yo.k + H2

+ /kkrq dkcksZusV → dksbZ vfHkfÿ;k ugha

+ /kkrq gkbM™kstu dkcksZusV → dksbZ vfHkfÿ;k ugha

+ vEy → yo.k + H2O

+ v/kkrq vkDlkbM+ → yo.k + H2

{kkj dh 
vfHkfÿ;k,°

vEyksa o {kkjdksa esa lekurk,Wa%
			   vEy H+ vk;u mRiUu djrs gSaA
	 lHkh	
			   {kkjd OH– vk;u mRiUu djrs gSaA

tc dksbZ vEy ;k {kkjd ty esa feyk;k tkrk gS rks ;s ruqo`Gr gks tkrk gSA ty esa feykus ij 
vk;u dh lkanzrk H3O

+ ;k OH– esa izfr bdkbZ vk;ru dh deh gks tkrh gSA

{kkjd rFkk vEy dh izcyrk % 

fdlh {kkjd ;k vEy dh izcyrk mlosG }kjk mRiUu H+ vk;u ;k OH– vk;uksa dh la[;k 
ij fuHkZj djrh gSA

fdlh vEy ;k {kkjd dh izcyrk ge ,d lkoZHkkSfed lwpd }kjk Kkr dj ldrs gSaA
                   lkoZHkkSe lwpd  	 →		  vusd lwpdksa dk feJ.k gksrk gSA
                  (Universal Indicator)
	 	 	 ↓

;g lwpd fdlh foy;u esa gkbM™kstu vk;u dh fofHkUu lkanzrk dks fofHkUu jaxksa esa iznf'kZr djrs gSaA
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tyh; foy;u esa vEy vkSj {kkjd %
• 	 ty dh mifLFkfr esa vEy H+ vk;u mRiUu dgrs gSaA 

	 H+ vk;u H3O
+ (gkbM™ksfu;e vk;u osG :i esa ik, tkrs gSaA)

H+ + H2O → H3O
+

HCl + H2O → H3O
+ + Cl–

• 	 ty dh mifLFkfr esa {kkjd (OH–) vk;u mRiUu djrs gSaA

2

2

(H O) +

(H O) 2+
2

NaOH(aq) Na OH

Mg(OH) (aq) Mg 2OH

-

-

→ +

→ +

•		 lHkh {kkjd ty esa ?kqyu'khy ugha gksrs gSaA ty esa ?kqyu'khy {kkjd dks {kkj dgrs gSaA 

lHkh {kkj {kkjd gksrs gSa ijUrq lHkh {kkjd {kkj ugha gksrsA

• 		 ty osG lkFk vEy ;k {kkjd dks feykrs le; lko/kkuh cjruh pkfg,A ges'kk vEy ;k  

{kkjd dks  gh ty esa feykuk pkfg, vkSj yxkrkj bls fgykrs jguk pkfg,] D;ksafd ;g 

izfozG;k vR;ar mG"ek{ksih gSA

•	 	lkanz vEy esa ty feykus ij mRiUu gqbZ mG"ek osG dkj.k feJ.k vkLQfyr gks dj ckgj 
vk ldrk gS  rFkk vki ty ldrs gSaA lkFk gh vR;f/kd rki osG dkj.k dk°p dk ik= 
Hkh VwV ldrk gSA

                                 ty dks vEy esa Mkyus ls

feJ.k vkLQfyr gksdj ckgj vk ldrk gSA            rki osG dkj.k dk°p dk ik= VwV ldrk gSA

pH LosGy % fdlh foy;u esa mifLFkr H+ vk;u dh lkanzrk Kkr djus osG fy, ,d LosGy 
fodfLkr fd;k x;k ftls pH LosGy dgrs gSaA

pH esa p gS ^iqlkal* (Potenz) tks ,d teZu 'kCn gS] ftldk vFkZ gksrk gS 'kfDr

pH = 7 → mnklhu foy;u

 pH < 7 → vEyh; foy;u
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pH > 7 → {kkjh; foy;u

;g LosGy 0 ls 14 rd pH Kkr djus osG fy, mi;ksx esa yk;k tkrk gSA

�������

nSfud thou esa pH dk egŸo

ikS/ks ,oa i'kq pH osG izfr laosnu'khy 
gksrs gSaA

gekjk 'kjhj 7.0 ls 7.8 pH ijkl (range) osG chp  
dk;Z djrk gSA

o"kkZ osG ty dk pH eku tc 5.6 ls de gks tkrk 
gS rks og vEyh; o"kkZ dgykrk gSA

feV~Vh dk pH vPNh mit osG fy, ikS/kksa dks ,d fof'k"V pH 
ijkl dh vko';drk gksrh gSA ;fn fdlh LFkku 
dh feV~Vh dk pH de ;k vf/kd gks rks fdlku 
mlesa vko';drkuqlkj vEyh; ;k {kkjh; inkFkZ 
feykrs gSaA



23vEy] {kkjd ,oa yo.k

gekjs ikpu ra= dk pH gekjk mnj (stomach) gkbM™ksDyksfjd vEy (HCl)  
mRiUu djrk gS tks Hkkstu osG ikpu esa lgk;d gksrk gSA

vip dh fLFkfr esa mnj vf/kd ek=k esa vEy mRiUUk 
djrk gS ftlosG dkj.k mnj esa nnZ o tyu dk vuqHko 
gksrk gSA

bl nnZ ls eqDr gksus osG fy, ,sUVSfLkM (antacid) 
tSls& {kkjdksa dk mi;ksx fd;k tkrk gS tks vEy dh  
vf/kd ek=k dks mnklhu djrk gSA tSls (feYd vkWQ 
eSXuhf'k;k)

pH ifjorZu osG dkj.k nar {k; eq°g osG pH dk eku 5.5 ls de gksus ij nk°rksa dk 
{k; izkjaHk gks tkrk gSA

nk°rksa dk buSey (nUroYd) oSGfY'k;e QkWLisGV 
ls cuk gksrk gS tks fd 'kjhj dk lcls dBksj inkFkZ 
gksrk gS] ;g ty esa ugha ?kqyrk ysfdu eq°g dh pH 
dk eku 5.5 ls de gksus ij la{kkfjr gks tkrk gSA

{kkjdh; nar&eatu dk mi;ksx djus ls vEy dh 
vkf/kD; ek=k dks mnklhu fd;k tk ldrk gSA

i'kqvksa ,oa ikS/kksa }kjk mRiUu 
jlk;uksa ls vkRej{kk

e/kqeD[kh dk Mad ,d vEy NksM+rk gS ftlosG 
dkj.k nnZ ,oa tyu dk vuqHko gksrk gSA Mad 
ekjs x, vax esa csfdax lksMk osG mi;ksx ls vkjke 
feyrk gSA

usVy (Nettle) osG Mad okys cky eSFkuksbd vEy 
NksM+ tkrs gSa ftuosG dkj.k tyu okys nnZ dk vuqH-
ko gksrk gSA bldk bykt Mad okys LFkku ij MkWd 
ikS/ks dh iŸkh jaxM+dj fd;k tkrk gSA

   yo.kksa dk pH :

	 1. izzcy vEy $ izcy {kkjd → mnklhu yo.k pH = 7 → eg NaCl

	 2. izcy vEy $ nqcZy {kkjd → vEyh; vo.k pH < 7 → eg NH4Cl

	 3. izcy {kkjd $ nqcZy vEy → {kkjdh; yo.k pH > 7 → eg CH3COONa
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lk/kkj.k ued ls jlk;u

	 lsfM;e gkbM™kWDlkbM	 fojatd pw.kZ	 csfdax lksMk	 /kksus dk lksMk

	 NaOH	 CaOCl2	 NaHCO3	 NaCO3 .10 H2O

↓ ↓ ↓ ↓
↓

1. lksfM;e gkbM™kWDlkbM (NaOH) : lksfM;e DyksjkbM osG tyh; foy;u (yo.k ty) ls  
fo|qr izokfgr djus ij ;g fo;ksftr gksdj lksfM;e gkbM™kWDlkbM mRiUu djrk gSA bl izfozG;k 
dks Dyksj&{kkj izfozG;k dgrs gSaA

Cl–

OH– Na+

H+

Membrane

(De-greasing metals, soap
detergents, paper making,
artificial fibres)

Brine contain
NaOH

(Fuels, margarine, ammonia
for fertillsers)

H2Cl2(Water treatment, swimming pools,
PVC, disinfectants, CFCs,

pesticides)

Brine

Anode Cathode–+

2NaCl (aq) + 2H2O(l) →  2NaOH (aq) + Cl2(g) + H2 (g)
,suksM ij → Cl2 xSl

oSGFkksM ij → H2 xSl

oSGFkksM osG ikl → NaOH foy;u curk gSA

mi;ksx % 

H2 → b±/ku ekxZjhu

Cl2 → ty dh LoPNrk, PVC, CFC
HCl → bLikr dh lQkbZ] vkS"kf/k;k°

NaOH → /kkrqvksa ls xzht gVkus osG fy,] lkcqu] dkxt cukus osG fy,

Cl2 + NaOH → fojatd pw.kZ → ?kjsyw fojatu] oL= fojatu osG fy,

2- fojatd pw.kZ % 
'kq"d cq>s gq, pwus [Ca(OH)2] ij Dyksjhu dh fozG;k ls fojatd pw.kZ dk fuekZ.k gksrk gSA

Ca(OH)2 + Cl2 → CaOCl2 + H2O
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mi;ksx %
(a) oL= m|ksx esa lwrh o fyusu osG fojatu osG fy,A
(b) dkxt dh iSGDVjh esa ydM+h osG eTtk osG fojatu osG fy,A
(c) jklk;fud m|ksxksa esa ,d mipk;d osG :i esa A
(d) ihus okys ty dks thok.kqvksa ls eqDr djus osG fy, jksxk.kq uk'kd osG :i esaA

3- csfdax lksMk % 
NaCl + H2O + CO2 + NH3 → NH4Cl + NaHCO3
					             csfdax lksMk
;g ,d nqcZy vla{kkjd {kkjd gSA
[kkuk idkrs le; xeZ djus ij blesa fuEu vfHkfozG;k gksrh gS %

mi;ksx %

(a) 	csfdax ikmMj cukus esa (csfdax lksMk $ VkVZfjd vEy)

(b) 	bl vfHkfozG;k ls mRiUu CO2 osG dkj.k ikojksVh ;k osGd esa [kehj mB tkrk gS rFkk  
          blls  ;g eqyk;e ,oa Liath gks tkrk gSA

(c) 	;g ,sUVSfLkM dk ,d la?kVd gSA

(d) 	bldk mi;ksx lksMk&vEy vfXu'kked esa Hkh fd;k tkrk gSA

4- /kksus dk lksMk Na2CO3.10H2O 
lksfM;e dkcksZusV osG iqu% fozGLVyhdj.k ls /kksus dk lksMk izkIr gksrk gSA ;g ,d {kkjdh; 

yo.k gSA 

Na2CO3 + 10H2O → Na2CO3.10H2O

mi;ksx %

(a) bldk mi;ksx dk°p] lkcqu ,oa dkxt m|ksxksa esa gksrk gSA

(b) bldk mi;ksx cksjsDl osG mRiknu esa gksrk gSA

(c) bldk mi;ksx ?kjksa esa lkQ&lQkbZ osG fy, gksrk gSA

(d) ty dh LFkk;h dBksjrk dks gVkus osG fy, bldk mi;ksx gksrk gSA

5- IykLVj vkWQ isfjl CaSO4.½ H2O : 
ftIle dks 373 K ij xeZ djus ij ;g ty osG v.kqvksa dks R;kx dj oSGfY'k;e lYisGV gsfegkbM™sV 

(POP) cukrk gSA

3 2 3 2 22NaHCO Na CO  + H O + CO∆→
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;g lisGn pw.kZ gS tks ty feykus ij iqu% ftIle cudj Bksl :i xzg.k djrk gSA

CaSO4. ½ H2O + 1½ H2O → CaSO4. 2H2O

							          (ftIle)
mi;ksx %

(a) IykLVj vkWQ isfjl dk mi;ksx MkWDVj VwVh gqbZ gfM~M;ksa dks lgh txg ij fLFkj j[kus 
osG fy, djrs gSaA

(b) bldk mi;ksx f[kykSus cukus] ltkoV dk lkeku cukus osG fy, fd;k tkrk gSA

(c) bldk mi;ksx lrg dks fpduk cukus osG fy, fd;k tkrk gSA

fozGLVyu dk ty % 

yo.k osG ,d lw= bdkbZ esa ty osG fuf'pr v.kqvksa dh la[;k dks fozGLVyu dk ty dgrs gSaA

mnkgj.k %

CuSO4 . 5H2O esa fozGLVyu osG ty osG 5 v.kq gSaA

Na2CO3 . 10H2O esa fozGLVyu osG ty osG 10 v.kq gSaA

CaSO4 . 2H2O esa fozGLVyu osG ty osG 2 v.kq gSaA

iz'ukoyh

vfr y?kq mŸkjh; iz'u (1 vad)

	 1. 	nar {k; ls cpus ds fy, ges vius nkWar fu;fer :i ls VwFkisLV ls czq'k djuh pkfg,A 

VwFkisLV dh izd`frµ

(d)	 vEyh;	 ([k)	mnklhu	 (x)	{kkjh;	 (?k)	 lk{kj.kh;

	 2.	 ,d ;kSfxd ‘X’ dk tyh; foy;u yky fyVel dks uhys eas cny nsrk gSA ‘X’ gSaµ
	 (d)	 gkbM™ksDyksfjd vEy			  ([k)	veksfu;e gkbM™ksDlkbM
	 (x)	 lksfM;e DyksjkbM foy;u	 (?k)	 fljdk

	 3.	 pH = 5 ;k pH = 2 esa ls dkSu lk izcy vEy gS\

	 4-	 D;k gksrk gS tc 'kq"d cq>s gq, pqus esa ls Dyksfju xSl izokfgr dh tkrh gSA

	 5-	 'kq"d HCl xSl uhys fyVel ds jax eas ifjorZu D;ksa ugha djrh\

	 6-	 fjDr LFkkuksa dh iwfrZ djksµ

	 (d)	 IykLVj vkQ isfjl dk jklk;fud lw= ------------------- gSA
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	 ([k)	 mnklhu ;kSfxd dk pH eku ----------- gSA

	 (x)	 --------------------- esa lksuk /kkrq ?kqyu'khy gSA

	 (?k)	 lk/kkj.k rFkk bLrseky fd;k tkus okyk izfrvEy ------------- gSA

	 7-	 dqN foy;uksa dh izd`fr dh tkWap lkoZf=d lwpd }kjk fd;k tkus ij fuEu ifj.kke izkIr 

gq,µ

	 (i)	lY∂;wfjd vEy	 µ	 yky

	 (ii)	/kkrq iksfy'k	 µ	 xgjk uhyk

	 (iii)	feYd vkQ eSxfuf'k;k	 µ	 gYdk uhyk

	 (iv)	/kksus dk lkcqu (Liquid)	 µ	 ihyk

	 (v)	vksou dyhuj	 µ	 cSxuh

	 (vi)	dkj cSVjh vEy	 µ	 xqykch

		  mijksDr foy;uksa dh c<rs gq, pH eku ds ÿe ls O;ofLFkr dhft,µ

	 8-	 fuEufyf[kr vfHkfÿ;kvksa dks iwjk dhft,µ

	 1.	 Na2CO3 + HCl →

	 2.	 NaOH + HCl →

	 3.	 CuO + HCl →

	 4.	 Zn + NaOH →

	 5.	 Ca(OH)2 + Cl2 →

	 9.	 uhps nh xbZ lkj.kh esa fjDr LFkku Hkjksµ

yo.k dk uke fufeZr yo.k

lw= {kkj vEy

(i) veksfu;e DyksjkbM NH4Cl NH4OH –––––––
(ii) dkWij lyQsV CuSO4 ––––––– H2SO4

(iii) lksfM;e DyksjkbM NaCl NaOH –––––––
(iv) eSfXuf'k;e ukbVs™V Mg(NO3)2 –––––– HNO3

(v) iksVsf'ke; lyQsV K2SO4 –––––– ––––––
(vi) dSfy'k;e ukbVs™V Ca(NO3)2 Ca(OH)2 ––––––
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	10-	 izcy vEyks vkSj nqcZy vEyksa dks i`Fkd dhft,A

		  gkbMksDyksfjd vEy] Qk£ed vEy] ukbfV™d vEy] ,lhfVd vEy] lY∂;wfjd vEy] 

lkbfV™d vEy

	11. 	phaVh osG Mad esa dkSu lk vEy gksrk gSA

	12. 	D;k gksxk tc vaMs osG fNydksa dks ukbfV™d vEy (HNO3) esa Mkyk tkrk gS\

	13.		 ,d yo.k dk uke fyf[k, ftlesa fozGLVyu dk ty ugha gksrk gSA

	14. 		 csfdax ikmMj osG nks vo;oksa osG uke fyf[k,A

	15. 		 ikpu fozG;k osG nkSjku mnj dk pH fdruk gksrk gS \

	16. 		 lksus (Gold) dks ?kksyus osG fy, dkSu&lk foy;u mi;ksx fd;k tkrk gS \

	17. 		 HCl vEy o /kkrq dh vfHkfozG;k osG nkSjku fudyus okyh H2 xSl dk ijh{k.k fdl izdkj dj   

ldrs gSa \

	18.	 vEyh; o"kkZ dk ty tc unh esa izokfgr gksrk gS rks tyh; tho/kkfj;ksa dh mŸkjthfork 

dfBu D;ksa gks tkrh gS \

	19.	 tc lkanz vEy dks ty esa Mkyk tkrk gS rks izfozG;k mG"ek{ksih gksrh gS vFkok mG"ek'kks"khA

	20. 	Dyksj&{kkj izfozG;k osG fdl mRikn dk mi;ksx fojatd pw.kZ cukus esa gksrk gS \

cgq fodYih; iz'u (1 vad)

	 1.	 vEy vfHkfÿ;k djrk gSµ

		  (i) AgCl	 (ii) Na2CO3	 (iii) AgNO3	 (iv) mijksDr dksbZ ugha

	 2. 	 fuEufyf[kr esa dkSu&lk dFku lgh gSµ

		  (i) {kkj rFkk {kkjd nksuksa gh ty esa ?kqyu'khy gS

		  (ii) {kkjd ty esa ?kqyu'khy gS fdarq lHkh {kkj ugha

		  (iii) {kkj ty eas ?kqyu'khy gS fdarq lHkh {kkjd ugha

		  (iv) C2H5OH ,d {kkj gS D;ksafd blds lw= esa OH gSA

	 3.	 foy;u A,B,C vkSj D ds pH ÿe'k% 3]4]6 vkSj 8 gSaA foy;u ftldh vEyh; {kerk 

lcls vf/kd gSµ

		  (i) A		  (ii) B		  (iii) C		  (iv) D
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	 4.	 ,d foy;u uhys fyVel dks yky djrk gSA bl foy;u dk pH gSA

		  (i) 8		  (ii) 10		  (iii) 12		 (iv) 6

	 5.	 fuEufyf[kr yo.kksa esa dkSu mnklhu yo.k gSµ

		  (i) NaCl		  (ii) Na2SO4	 (iii) KCl	 (iv) mijksDr lHkh

	 6.	 fuEufyf[kr eas /kkou lksMs dk lgh vkf.od lw= dkSu&lk gSµ

		  (i) Na2CO3				    (ii) Na2CO3.H2O

		  (iii) Na2CO3.5H2O		  (iv) Na2CO3.10H2O

	 7.	 ftIle yo.k gSµ

		  (i) Ca2SO4.2H2O			  (ii) Ca2SO4.10H2O

		  (iii) CaSO4.½H2O		  (iv) CaSO4.1½H2O

	 8.	 fuEufyf[kr eas fdl yo.k dk iz;ksx f[kykSus cukus eas fd;k tkrk gS\

		  (i) Ca2SO4.2H2O		 (ii) Na2SO4.10H2O

		  (iii) CaSO4.½H2O		  (iv) CaSO4.1½H2O

	 9.	 og nok ftldk iz;ksx vip ds fy, fd;k tkrk gSµ

		  (i) ,.VhckW;fVd		  (ii) ,sVSflM	 (iii) lYQk M™x	 (iv) nnZ dh nok

	10.	 fuEufyf[kr eas dkSu&lk vEy nqcZy vEy gSµ

		  (i) HCl		  (ii) H2CO3	 (iii) HNO3	 (iv) H2SO4

iz;ksx vk/kfjr (MCQ) 

	 1.	 ,d Nk= us vKkr foy;u dh cwWan pH i= ij Mkyus ij uhys jax dh /k<ck izsf{kr fd;k 

foy;u gks ldrk gSA

	 (d)	 H2O	 ([k)	HCl	 (x)	NaOH 	 (?k)	 H2SO4

	 2-	 uewuk foy;u dk pH Kkr djus dk lgh rjhdkµ

	 (d)	 foy;u dks ij[kuyh esa xeZ djuk mRiUu ok"i ls le{k pH i= j[kukA

	 ([k)	 foy;u dks pH i= ij mM+syukA

	 (x)	 pH i= dks foy;u esa MwcksukA

	 (?k)	 pH i= ij foy;u dh cwWan M™Wkij dh enn ls MkyukA
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	 3-	 vR;kf/kd vEyh;] {kkjh; rFkk mnklhu foy;uksa dk pH i= ij mRiUu jax ÿe'k%µ
	 (d)	 uhyk] ukjaxh] gjk			   ([k)	ihyk] uhyk] gjk
	 (x)	 yky] uhyk] gjk			   (?k)	yky] gjk] uhyk

	 4-	 pkj Nk= A, B, C rFkk D us ty] uhacw dk jl rFkk lksfM;e ckbdkcksZuV dk pH eku Kkr 

fd;kA fdl Nk= dk izs{k.k ?kVrs gq, pH dk eku ds vk/kkj ij lgh O;Dr gqvkµ

	 (d)		 ty > uhacw dk jl > lksfM;e ckbdkcksZusV foy;u

	 ([k)	 uhacw dk jl > ty > lksfM;e ckbdcksZusV foy;u

	 (x)	 lksfM;e ckbdkcksZusV foy;u > ty > uhacw dk jl

	 (?k)	 ty > lksfM;e ckbdcksZusV foy;u > uhacw dk jl		  (CBSE–2010) 
	 5.	 vxj vklqr ty eas FkksM+h lh ek=kk esa lksfM;e dkcksZuV Mkyk tk, rks pH eku gksxkµ
	 (d)	 7 ls de	 ([k)	7 ls T;knk 	 (x)	7	 (?k)	 7 ds utnhd
	 6-	 lksfM;e dkcksZusV eas ruq HCl Mkyus ij ik;kµ
	 (d)	 dksbZ ifjorZu ugha			   ([k)	rqjar ,d rst /ofu mRiUu gqbZ
	 (x)	 rhoz cq<+cqnkgV mRiUu gqbZ	 (?k)	 foy;u dk jax dkyk gks x;k
	 7-	 ruq HCl esa nkusnkj ftad Mkyus ij ,d Nk= us fuEu izs{k.k fn,µ
	 I.	 Zn dh lrg dkyh iM+ xbZ

	 II.	 ,d jaxghu xSl mRiUu gqbZ tks ikWi /ofu ds lkFk tyrh gS

	 III.	 foy;u jaxghu gh jgkA

		  lgh izs{k.k ik;k x;kµ

	 (d)	 I vkSj II	 ([k)	 I vkSj III	 (x)	 II vkSj III 	 (?k)	 I, II vkSj III

	 8.	 pkj Nk=ksa us ftad vkSj lksfM;e dkcksZusV dh vfHkfÿ;k ruq HCl rFkk lksfM;e gkbM™ksDlkbM 

nksukas ls djokbZ rFkk viuk fu"d"kZ fn;k () dksbZ vfHkfÿ;k ugha iznf"kZr djrk gSµ

(d) Zn Na2CO3 ([k) Zn Na2CO3
HCl   HCl  
NaOH   NaOH  

(x) Zn Na2CO3 (?k) Zn Na2CO3
HCl   HCl  

NaOH   NaOH  

		  lgh izs{k.k gSµ

	 (d)	 d	 ([k)	[k	 (x)	x	 (?k)	 ?k

	 9-	 gkbM™™™ksDyksfjd vEy lksfM;e dkcksZusV ls vfHkfdz;k djokus ij] ,d jaxghu rFkk xa/kghu 
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xSl mRlftZr gksrh gSµ
	 (d)	 dkcZu MkbZvkDlkbM			   ([k)	ukbV™kstu MkbZvkWDlkbM
	 (x)	 lYQj MkbZvkDlkbM			  (?k)	lYQj V™kbZvkWDlkbM

vfHkdFku&dkj.k ds iz'u
bl izdj ds iz'uksa ds fy, nks dFku fn, x, gSµ,d vfHkdFku (A) vkSj vU; dkj.k (R) gSA 
bu iz'uksa ds lgh mŸkj dk p;u dksM (a), (b), (c) vkSj (d) ls uhps fn, vuqlkj dfj,%

		  (a) A vkSj R nksuksa lR; gS] vkSj R vfHkdFku dh lgh O;k[;k gSA

		  (b) A vkSj R nksuksa lR; gSa] fdarq R vfHkdFku dh lgh O;k[;k ugha gSA

		  (c) A lR; gS] fdarq R vlR; gSA

		  (d) A vlR; gS] fdarq R lR; gSA

	 1.	 vfHkdFku (A): yo.k vEy&{kkj vfHkfÿ;k dk mRikn gSA

		  dkj.k (R): yo.k vEyh; ;k {kkjh; gks ldrs gSA

	 2.	 vfHkdFku (A): NaCl ,d {kkjh; yo.k gSA

		  dkj.k (R): NaCl dk tyhdj.k NaOH vkSj HCl dk fuekZ.k djrk gSA

	 3.	 vfHkdFku (A): vEy dks lnSo /khjs&/khjs rFkk ty dks yxkrkj fgykrs gq, ty eas feykuk 

pkfg,A

		  dkj.k (R): ty eas vEy ds ?kqyus dh izfÿ;k vR;ar ≈"ek{ksih gksrh gSA

	 4.	 vfHkdFku (A): fdlh foy;u eas gkbM™kstu vk;u dh lkanzrk Kkr djus ds fy, fodfLkr 

Ldsy dks pH Ldsy dgrs gSA

		  dkj.k (R): pH Ldsy esa 7 ls de eku foy;u dks vEyh; cukrk gSA

	 5.	 vfHkdFku (A): veksfu;e DyksjkbM ,d {kkjh; yo.k gSA

		  dkj.k (R): izcy vEy rFkk nqcZy {kkj ds yo.k vEyh; gksrs gSa] ftudk pH eku 7 ls de 

gksrk gSA

y?kq mŸkjh; iz'u (2 ,oa 3 vad)
	 1.	 fojatd pw.kZ ls Dyksjhu dh rst xa/k D;ksa vkrh gS\ ;g ikuh esa iw.kZr% ?kqyu'khy D;ksa ugha 

gS \

	 2.	 uhys fyVel isij dh ,d xhyh ifV~Vdk o ,d 'kq"d ifV~Vdk 'kq"d HCl xSl osG mGij 

j[ksa] dkSu&lh ifV~Vdk eas jax ifjorZu gksxk vkSj D;ks\

	 3.	 IykLVj vkWQ isfjl D;k gS\ bls ftIle ls fdl izdkj izkIr fd;k tk ldrk gS \
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	 4.	 nar eatu fdl izdkj nar {k; dks jksdrk gS\

	 5.	 [kV~Vs inkFkZ rkacs osG crZuksa dks vPNs ls lkQ D;ksa dj nsrs gSa \

	 6.	 osGd dks eqyk;e vkSj Liath cukus osG fy, mlesa ,d lisGn ikmMj Mkyk tkrk gSA bl lisGn 

ikmMj dk uke crkvksA lisGn ikmMj osG vo;oksa osG uke fy[kksA

	 7.	 csfdax lksMk ls /kksus osG lksMs dk mRiknu fdl izdkj gksrk gS \

	 8.	 Xywdkst o ,Ydksgy esa H v.kq gksrs gq, Hkh mUgsa vEy D;ksa ugha ekuk tkrk gS \

	 9.	 ml vfHkfozG;k dk uke crkb, ftlesa vEy ,oa {kkjd dh vfHkfozG;k osG ifj.kkeLo:i 
yo.k rFkk ty izkIr gksrs gSaA ,d mnkgj.k nsaA

	10.	 ngh vkSj [kV~Vs inkFkks± dks rkcsa osG crZuksa esa D;ksa ugha j[kuk pkfg, \

	11. 	pwus osG ikuh esa vR;f/kd ek=k esa dkcZu MkbvkWDlkbM izokfgr djus ij ikuh nwf/k;k lisGn 
gks tkrk gSA fQj jaxghu gks tkrk gSA dkj.k crkb,A jklk;fud vfHkfozG;k,° Hkh fy[ksaA

	12. 	{kkj o {kkjd esa varj crkb,A D;k lHkh {kkjd {kkj gksrs gSa \
	13.	 ,d BsosGnkj us edku cukus gsrq Q'kZ o jlksbZ osG LySc osG fy, laxejej pquk tgk° fLkjdk] beyh 

o vU; [kV~Vs inkFkks± dk mi;ksx gksrk gSA D;k vki bl pquko dks Bhd le>rs gSa \ D;ksa\
	14. 	 fp= dh lgk;rk ls H+(aq) vk;u ,oa OH–(aq) dh lkanzrk ifjorZu osG lkFk pH dh 

fofHkUurk n'kkZ,°A
	15. 	rhu vknzZ yo.kksa osG uke o lw= fy[ksaA
	16. 	oSGfYl;e dkcksZusV o gkbM™ksDyksfjd vEy osG chp dh vfHkfozG;k fy[ksaA
	17.	 /kkfRod vkWDlkbMksa dks {kkjdh; vkWDlkbM o v/kkfRod vkWDlkbMksa dks vEyh; vkWDlkbM 

D;ksa dgk tkrk gS \
	18. 	pH eku fdls dgrs gSa\ fuEu dh vfHkfozG;k ls cuus okys yo.k dk pH eku fdruk gksxk\
		  (i) nqcZy vEy ,oa izcy {kkj
		  (ii) izcy vEy ,oa izcy {kkj
	19-	 idkSMks dks Lokfn"V vkSj [kLrk cukus ds fy, mi;ksx fd;k tkus okys yo.k dk pH = 11 

gSA bls igpkfu, rFkk blds fuekZ.k ds fy, jklk;fud lehdj.k fyf[k,A blds nks mi;ksx 
Hkh fyf[k,A			�    (CBSE-2018)

 	20-	 ,d ;kSfxd ftldk fuekZ.k ftIle }kjk fd;k tkrk gSA ty vo'kksf"kr djus ij dBksj gks 
tkrk gSA ml ;kSfxd dks igpkfu, vkSj mldk jklk;fud lw= fy[kksA mlds fuekZ.k dh 
jklkf;ud vfHkfÿ;k rFkk mi;ksx fy[kksA	�  (CBSE Sample paper-2018)

	21-	 ml vEy ,oa {kkjd dh igpku dhft, ftlls lksfM;e gkbM™kstu dkcksZusV curk gSA 
vius mrj ds leFkZu esa jklk;fud lehdj.k fy[kksA mYys[k dhft,A fd D;k og ;kSfxd 
vEyh;] {kkjh; vFkok mnklhu gSA bldk pH eku Hkh fyf[k,A	�  (CBSE-2019)
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	22-	 dksbZ ;kSfxd ‘X’ vkf/kD; lzkaan H2SO4 ds lkFk 443 K rd xeZ djus ij dksbZ ;kSfxd ‘Y’ 
cukrk gSA ;kSfxd ‘X’ Na /kkrq ls vfHkfÿ;k djrk gSA ftlls dksbZ jaxghu xSl ‘Z’ fudyrh 
gSA ‘X’, ‘Y’ rFkk ‘Z’ igpkfu,A ‘Y’ }kjk mRiUu gksus okyh jkl;fud o vfHkfdz;k dk 
lehdj.k fy[kksA rFkk lkanz H2SO4 dh Hkwfedk dk mYys[k dhft,A   (CBSE-2018)

	23-	 fdlh ij[kuyh eas nkusnkj ftad ds dqN VqdMs+ ysdj mlls 2ml lksfM;e gkbM™kDlkbM dk 
foy;u Mkyk x;kA ij[kuyh dks xeZ djus ij ,d xSl mRlftZr gqbZ ftldk ifj{k.k djus  
ls iwoZ mls lkcqu dk foy;u ls izokfgr fd;k x;k] ftlls xSl ds cqycqys cusA gksus okys 
ijh{k.k fyf[k,A ;fn ;gh /kkrq fdlh izcy vEy ds ruq foy;u ls vfHkfdz;k djs] rks tks 
xSl mRlftZr gksxh mldk uke fy[kksA	�  (CBSE-2018)

nh?kZ mŸkjh; iz'u (5 Marks)

	 1. 	 fozGLVyu dk ty fdls dgrs gSa\ ,d vkS|ksfxd :i ls egŸoiw.kZ inkFkZ dk uke o lw= 
fyf[k, ftlesa nl ty osG v.kq gSaA bldk mRiknu fdl izdkj fd;k tkrk gS\ lacaf/kr 
jklk;fud vfHkfozG;k fyf[k,A bl inkFkZ osG dksbZ nks mi;ksx fyf[k,A

	 2. 	 fuEu vfHkfozG;kvksa osG vk/kkj ij inkFkZ 'X' dks igpkfu,A A, B vkSj C osG uke o lw= Hkh 
fyf[k,A

					    +Zn 	 A 	 + 	 H2 (g)

				   X 	 +HCl 	 B 	 + 	 H2O

					    +CH3COOH 	 C 	 +	 H2O

	 3. 	rŸo ’p’ ruq H2SO4 osG lkFk vfHkfozG;k ugha djrk gSA ’p’ vkWDlkbM PO cukrk gS tks 
yky fyVel dks uhys esa cny nsrk gSA ’p’ /kkrq gS vFkok v/kkrq vius mŸkj dh iqf"V 
dhft,A

	 4-	 fojatd pw.kZ dk jklk;fud uke o lw= D;k gS\ bldk fuekZ.k fdl izdkj fd;k tkrk gSA 
D;k gksrk gSA tc fojatd pw.kZ vf/kd le; rd ok;q ds lEidZ es jgrk gSA fojatd pw.kZ 
ds nks mi;ksx fy[kksA

nh?kZ mŸkjh; iz'u osG gy
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fn, x, x|ka'k dks /;kuiwoZd if<+, vkSj iz'uksa ds mŸkj nhft,%

,sls cgqr ls inkFkZ gSa tks vEyh; ek/;e esa ,d jax ;k xU/k nsrs gS rks fHkUu jax ;k xU/k {kkjh; 
ek/;e eas nsrs gSA bl izdkj ds inkFkZ dks vEy&{kkj lwpd dgrs gSaA ,d lwpd nqcZy vEy ;k 
{kkj gksrk gS tks fd fo'ys"kd foy;u eas Mkyk tkrk gS vkSj larqyu fcanq ij budk jax cny tkrk 
gSA vkb,] nSfud thou eas eNyh ds VaSd dk mnkgj.k ysrs gSA le; ds lkFk ikS/ks] pV~Vkusa vkSj 
eNyh ikuh dk pH Hkh cnyrs gS ysfdu ;s lHkh pH ds vpkud ifjorZu dsizfr laosnu'khy gksrs 
gSA vr% tc VSad dks lkQ djuk gksrk gS vkSj mleas ikuh Mkyuk gksrk gS rks ges ml VaSd eas ogh 
ikuh Mkyuk pkfg, ftldk pH yxHkx mruk gh gks ftleas eNfy;k° rSj jgh Fkh rkfd mUgsa ml 
pH dk vk?kkr u yxsA fdlh Hkh foy;u dh tk°p ds fy, fd og vEyh;] {kkjh; ;k mnklhu 
gS] lwpd dk iz;ksx fd;k tkrk gSA ;s rhu izdj ds gksrs gSa&izkd`frd] la'ysf"kr vkSj xa/kh;A

lwpd mnklhu foy;u esa jax vEyh; foy;u eas jax {kkjh; foy;u eas jax
fyVel cSaxuh yky uhyk

fQukWy∂Fkyhu jaxghu jaxghu xqykch
feFkkby vkWjast ukjaxh (vkWjast) yky ihyk

	 1.	 fuEufyf[kr esa dkSu uhys fyVel dks yky dj nsrk gSµ
	 (d)	 'kq"d HCl			   ([k)	tyh; HCl
	 (x)	 HCl dk casthu eas foy;u	 (?k)	mijksDr lHkh
	 2.	 fQukWy∂Fkyhu gSµ
	 (d)	 ihyk vEyh; vkSj xqykch {kkjh; ek/;e eas
	 ([k)	 xqykch vEyh; vkSj jaxghu {kkjh; ek/;e esa
	 (x)	 jaxghu vEyh; vkSj xqykch {kkjh; ek/;e esa
	 (?k)	 xqykch vEyh; vkSj ihyk {kkjh; ek/;e esa
	 3.	 feFkkby vkWjsat ------ HCl esa vkSj ------ CH3COOH eas
	 (d)	 yky vkSj ihyk			   ([k)	yky vkSj yky		
	 (x)	 ihyk vkSj yky			   (?k)	ihyk vkSj ihyk
	 4.	 ,d foy;u feFkkby vkWjsat dks ihyk dj nsrk gSA 'kk;n foy;u dk pH gSµ
	 (d)	 6	 ([k)	12	 (x)	2	 (?k)	 7
	 5.	 ;fn fdlh foy;u dk pH 4.5 gS vkSj vkidks mldk pH 8 cukuk gS] vki mlesa Mkysaxsµ
	 (d)	 HCl	 ([k)	HNO3	 (x)	NaOH	 (?k)	 H2O
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/kkqr ,oa v/kkrq
orZeku esa 118 rRo Kkr gSaA buesa 90 ls vf/kd /kkrq,sa] 22 v/kkrq,sa vkSj dqN mi/kkrq gSaA

lksfM;e (Na)] iksVkf'k;e (K) eSXuhf'k;e (Mg)] yksgk (Fc)] ,ywfefu;e (Al), dSfY'k;e 
(Ca)] csfj;e (Ba) /kkrq,sa gSaA
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	•	 vkWDlthu (O), gkbM™kstu (H), ukbV™kstu (N), lYQj (S), QkLQksjl (P), ∂ywvksjhu 
(F), Dyksjhu (Cl), czksehu (Br), vk;ksfMu (I), v/kkrq,sa gSaA

/kkrqvksa vkSj v/kkrqvksa eas varj
/kkrq,sa v/kkrq,sa

• edZjh ds vfrfjDr] lHkh d{k rki ij Bksl 
:i eas 

rhuksa voLFkkvksa eas O;kid] czksehu rjy  
v/kkrq gSA

• rU; vkSj vk?kkro/;Z v/kkrq,sa rU; vkSj vk?kkro/;Z ugha gksrhA

• /okfud vkSj ped n'kkZus okyh v/kkrq,sa /okfud ugha gksrh vkSj pedghu 
gksrh gSaA
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• lkekU;r% mPp ?kuRo] ysfdu lksfM;e vkSj 
iksVkf'k;e dk /kuRo de gksrk gSA

v/kkrqvksa dk ?kuRo vis{kkd`r de gksrk gSA

• /kkrq vkWDlkbM {kkjh; ;k me;/kehZ gksrs gSA v/kkrq vkWDlkbM dh izœfr vEyh; gksrh 
gSA

• /kkrq,sa ruq vEy ls gkbM™kstu dks foLFkkfir 
dj gkbM™kstu xSl fufeZr djrh gSA

v/kkrq vkWDlkbM ruq vEy ls gkbM™kstu dks 
foLFkfir ugha djrhA

• /kkrq vkWDlkbM vk;fud gksrs gSA v/kkrq vkWDlkbM lgla;ksth gksrs gSA

1- ok;q ds lkFk vfHkfÿ;k%

/kkrq ok;q eas ty ldrs gSa] ok;q ls vfHkfÿ;k dj ldrs gSa ;k vizHkkfor jgrs gSA

/kkrq $ vkWDlhtu → /kkrq vkWDlkbM

	 •	 Na rFkk K dks vkdfLed vkx ls jksdus ds fy;s fdjkslhu rsy esa Mqcks dj j[kk tkrk 
gSA

	 •	 Mg, Al, Zn, Pb ok;q ds lkFk /khjs vfHkfÿ;k djrs gSaA bu /kkrqvksa ij vkWDlkbM dh 
iryh lqj{kk ijr p<+ tkrh gSA

	 •	 Mg ok;q esa tyus ij lQsn MgO cukrk gSA

	 •	 Fe ,oa Cu ok;q  eas xeZ djus ij izTofyr ugha gksrs vfirq vius vkWDlkbM cukrs gSaA 
Tokyk esa ykSg pw.kZ Mkyus ij os rsth ls tyus yxrs gSaA

	 •	 Ag rFkk Au (xksYM) vkWDlhtu ds lkFk vfHkfÿ;k ugha djrsA

				   2Na	 +	 O2	 →	 Na2O

				   2Mg	 +	 O2	 →	 2MgO

				   2Cu	 +	 O2	 →	 2CuO

mHk;/kehZ vkWDlkbM% os /kkrq vkWDlkbM tks vEy rFkk {kkj ds vfHkfÿ;k djus ds ckn yo.k ,oa 
ty mRiUu djrs gSaA tSls ZnO, Al2O3

				   Al2O3	 +	 6HCl	 →	 2AlCl3	 +	 3H2O

				   Al2O3	 +	 2NaOH	 →	2NaAlO2	 +	 H2O

								      (lksfM;e ,Y;wfeusV)

/kkrqvksa dk ,uksMhdj.k

bl izÿe eas ,Y;wfefu;e dks ,suksM vkSj xzsQkbV dks dSFkksM cuk;k tkrk gSA lY∂;wfjd vEy 
ds oSn;qr vi?kVu ds ckn vkWDlhtu xSl fufeZr gksrh gsA vkWDlhtu vkSj ,Y;wfefu;en dh 
vfHkfÿ;k ls vkWDlkbM dh ,d eksVh ijr curh gSA
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ty ds lkFk vfHkfÿ;k% /kkrqvksa ,oa ty dh vfHkfÿ;k fHkUu gksrh gSA lHkh /kkrq,sa ty ls 
vfHkfÿ;k ugha djrhA

BaMs ty ds lkFk fÿ;k'khy tSls Na, K, Ca
↑

xeZ ty ds lkFk fÿ;k'khy tSls Mg ← /kkrq → dsoy Hkki ds lkFk fÿ;k'khy tSls Fe, Al

				   2K	 +	 2H2O	 →	 2KOH	 +	 H2↑

				   Ca	 +	 2H2O	 →	 Ca(OH)2	 +	 H2↑

				   Mg	 +	 2H2O	 →	 Mg(OH)2	 +	 H2↑

	 •	 Ca rFkk Mg dh ty ls vfHkfÿ;k ds nkSjku mRiUu gkbM™kstu xSl ds cqycqys /kkrq ds 
lkFk fpid tkrs gSa rFkk /kkrq rSjuk izkjaHk dj nsrh gSA

				   2Al	 +	 3H2O	 →	 Al2O3	 +	 3H2↑

				   3Fe	 +	 4H2O	 →	 Fe3O4	 +	 4H2↑

	3-	 ruq vEyksa ds lkFk vfHkfÿ;k%

				   /kkrq	 +	 ruq vEy	 →	 yo.k	 +	 gkbM™kstu xSl

	(i)	 lkekU;r% /kkrq,sa ruq vEy (HCl rFkk H2SO4) ds lkFk vfHkfÿ;k dj yo.k rFkk 
gkbM™kstu mRiUu djrh gSA

				   Fe	 +	 2HCl	 →	 FeCl2	 +	 H2

				   Mg	 +	 2HCl	 →	 MgCl2	 +	 H2

				   Zn	 +	 2HCl	 →	 ZnCl2	 +	 H2

				   Al	 +	 6HCl	 →	 2AlCl3	 +	 3H2

	 •	 dkWij] edZjh ,oa pk°nh ruq vEyksa ds lkFk vfHkfÿ;k ugha djrsA
	(ii)	ruq ukbfV™d vEy ds lkFk vfHkfÿ;k% mRiUu H2 xSl mipf;r gks H2O mRiUu djrh 

gS] tc /kkrq ukbfV™d vEy (HNO3) ds lkFk vfHkfÿ;k djrs gSaA (ijarq Mg ,oa Mn 
/kkrq,sa] ruq ukbfV™d vEy ls vfHkfdz;k djus ij] H2 xSl cukrh gSA) ,sDokjsft;k ;g 
3%1 ds vuqikr eas lkanz gkbM™ksDyksfjd vEy ,oa lkanz ukbfV™d vEy dk feJ.k gksrk gSA 
;g xksYM vkSj IySfVue dks xykus esa leFkZ gksrk gSA

	4-	 /kkrqvksa dh vU; yo.kksa ds lkFk vfHkfÿ;k%

		  /kkrq (d)	 $	 /kkrq ([k) dk	 →	 /kkrq (d) dk	 $	 /kkrq ([k)

					    yo.k foy;u		  yo.k foy;u

	 •	 lHkh /kkrq,sa le&vfHkfÿ;k'khy ugha gksrhA vf/kd fÿ;k'khy /kkrq,sa% vius ls de 
fÿ;k'khy /kkrqvksa dks muds ;kSfxd ds foy;u ;k xfyr voLFkk eas foLFkkfir djrh gSA 
;g rF; /kkrqvksa dh lfÿ;rk Js.kh dk vk/kkj gSA
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	 •	 lfÿ;rk Js.kh% og lwph ftlesa /kkrqvksa dks fÿ;k'khyrk ds vojksgh ÿe esa O;ofLFkr 
fd;k x;k gSA

		  K>Na>Ca>Mg>Al>Zn>Fe>Pb>H>Cu>Hg>Ag>Au (fuEu gksrh 
fÿ;k'khyrk)

			  Cu	 +	 AgNO3	 →	 Cu(NO3)2	 +	 Ag

							      (uhyk)

	 •	 dkWij pk°nh ls vf/kd fÿ;k'khy gksus ds dkj.k pk°nh dks foLFkkfir djrk gSA

	 •	 /kkrqvksa dh v/kkrqvksa ds lkFk vfHkfÿ;k% rRoksa dh vfHkfÿ;k'khyrk] la;kstdrk 
dks'k dks iw.kZ djus dh izo`fr ds :i eas le>h tk ldrh gSA

	 •	 /kkrq ds ijek.kq] vius la;kstdrk dks'k ls bysDV™ku R;kx djrs gSa rFkk /kuk;u cukrs gSaA

	 •	 v/kkrq ds ijek.kq] la;kstdrk dks'k esa bysDV™kWu xzg.k dj ø.kk;u cukrs gSA

	 •	 foijhr vkosf'kr vk;u ,d&nwljs dks vkdf"kZr djrs gSa rFkk etcwr fLFkj oS|qr cy eas 
c°/kdj vk;fud ;kSfxd cukrs gSaA

	 •	 MgCl2 dk fuekZ.k%

		  Mg	 →	 Mg2+	 +	 2e–

		  (2,8,2)	           	(2,8) eSXuhf'k;e /kuk;u

		  Cl + e–	 →	 Cl–

		  (2,8,7)	           	(2,8,8) Dyksjhu ø.kk;u
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	 •	 vk;fud ;kSfxdksas ds xq.k/keZ%

	 •	 dBksj rFkk HkaxqjA

	 •	 mPp xyukad ,oa DoFkukadA etcwr varj&vk;fud vkd"kZ.k dks rksM+us ds fy;s ≈tkZ 
dh i;kZIr ek=k eas vko';drkA

	 •	 lkekU;rk ty esa ?kqyu'khyA fdjkslhu ,oa iSV™ksy eas v?kqyu'khyA

	 •	 xfyr voLFkk rFkk foy;u :i eas fo|qr ds lqpkydA bu voLFkkvksaa eas vk;u miyC/k 
gksus ds dkj.k fo|qr izokfgr gksrh gSA

	 •	 /kkrqvksa dh izkfIr%

	 •	 [kfut% i`Foh eas izkd`frd :i ls mifLFkr rRoksa ,oa ;kSfxdksa dks [kfut dgrs gSaA



foKku] d{kk & X40

	 •	 v;Ld% os [kfut ftuesa dksbZ fo'ks"k /kkrq izpqj ek=k eas gksrh gS rFkk mls fudkyuk  
ykHkdkjh gksrk gSA

	 •	 lfÿ;rk Js.kh eas fupyh /kkrq,sa Lora= voLFkk eas ikbZ tkrh gSA mnkgj.k] xksYM] flYoj] 
dkWijA ;|fi dkWij rFkk flYoj lYQkbZM rFkk vkWDlkbM v;Ld ds :i eas izkIr gksrs 
gSaA

	 •	 lfÿ;rk Js.kh eas e/; eas mifLFkr /kkrq izeq[kr% lYQkbZM] vkWDlkbZM rFkk dkcksZusV 
v;Ld ds :i eas izkIr gksrs gSaA mnkgj.k& Zn, Fe, PbA vf/kd fÿ;k'khy /kkrq,sa Lora= 
:i ls ugha feyrhA tSlsµ iksVkf'k;e] lksfM;e] dSfY'k;eA

	 •	 xSax% [kfut v;Ldksa eas feV~Vh] jsr tSlh v'kqfn~/k;ka gksrh gSa] tks xSax dgykrh gSA

/kkfRodh% v;Ld ls /kkrq izkfIr dh ÿe&xr izfÿ;kA

	 •	 v;Ld dk le`fn~/kdj.k@lkafnzdj.kA

	 •	 lkafnzr v;Ld ls /kkrq dh izkfIrA

	 •	 v'kqn~/k ls 'kqn~/k /kkrq dh ifj"dj.k }kjk izkfIrA

	1.	 lfÿ;rk Js.kh eas fupyh /kkrqvksa dk fu"d"kZ.k%

		  v;Ld dks ok;q eas xeZ djdsA

	 •	 flukckj ls edZjh dh izkfIr

		  lYQkbM	 →D 	 vkWDlkbM	 →D 	 /kkrq	 →D 	    ifj'kqn~/k /kkrq

		  HgS	 →D 	 HgO	 →D 	 Hg	 →D 	Hg(ifj'kq})

	 •	 dkWij lYQkbZM }kjk dkWij dh izkfIr

		  2Cu2S	 +	 3O2	 →Å"ek 	 2Cu2O	 +	 2SO2

		  2Cu2O	 +	 Cu2S	 →Å"ek 	 6Cu	 +	 SO2

	2.	 lfÿ;rk Js.kh ds e/; eas fLFkr /kkrqvksa dk fu"d"kZ.k%

		  /kkrq dks vkWDlkbZM v;Ld ls izkIr djuk lqyHk gksrk gSA blh dkj.ko'k lYQkbZM ,oa 
dkcksZusV v;Ldksa dks vkWDlkbZM v;Ld eas ifjofrZr fd;k tkrk gSA

	 •	 v;Ld dks ok;q eas vf/kd rki ij xeZ djukA

		  2ZnS	 +	 3O2	 →Å"ek 	 2ZnO	 +	 2SO2

		  ;g izdze HktZu dgykrk gSA

	 •	 v;Ld dks lhfer ok;q eas vf/kd rki ij xeZ djuk

		  ZnCO3	 →rkiu 	 ZnO	 +	 CO2

		  ;g izdze fuLrkiu dgykrk gSA



foKku] d{kk & X41

	 •	 /kkrq vkDlkbZM dk vip;u

	(i)	 dks;yk iz;ksx djds% vip;dkjd ds :i eas dks;yk 

		  ZnO	 +	 C	 →rkiu 	 Zn	 +	 CO

	(ii)	foLFkkiu vfHkfÿ;k djds% vf/kd fÿ;k'khy /kkrq tSls Na,Ca rFkk Al dk iz;ksx de 
fÿ;k'khy /kkrqvksa dks muds ;kSfxdksa ls foLFkkfir djus esa fd;k tkrk gSA 

		  MnO2	 +	 4Al	 →rkiu 	 3Mn	 +	 2Al2O3	 +	 Å"ek

		  Fe2O3	 +	 2Al	 →rkiu 	 2Fe	 +	 Al2O3	 +	 Å"ek

		  mijksDr vfHkfÿ;k eas yksgk xfyr :i esa izkIr gksrk gS] ftldk mi;ksx jsy dh VwVh gqbZ 
iVfj;ksa dks tksM+us eas gksrk gSA bl izÿe dks FkfeZV vfHkfÿ;k dgrs gSA

	3.	 lfÿ;rk Js.kh ds 'kh"kZ esa mifLFkr /kkrqvksa dk fu"d"kZ.k%

	 •	 bu /kkrqvksa dh ca/kqrk dkcZu dh vis{kk vkWDlhtu ds izfr vf/kd gksrh gSA

	 •	 bu /kkrqvksa dks oS|qr&vi?kVuh vip;u ds }kjk izkIr djrs gSaA lksfM;e dks mlds xfyr 
DyksjkbM ds fo|qr vi?kVu }kjk izkIr djrs gSaA

		  NaCl	 →	 Na+	 +	 Cl–	

	 •	 foy;u vFkok xfyr voLFkk eas fo|qr izokg eas i'pkr~ dSFkksM (ø.k vkosf'kr) ij 
lksfM;e fu{ksfir gks tkrh gS rFkk ,suksM (/ku vkosf'kr) ij Dyksjhu eqDr gksrh gSA

		  dS;ksM ij%	 Na+	 +	 e–	 →	 Na

		  ,suksM ij%			   2Cl–	 →	 Cl2	 +	 2e–

	 •	 /kkrqvksa dk ifj"dj.k%

	 •	 izkIr /kkrqvksa dh v'kqf};ksaa ;k vinzO; dks oS|qr vi?kVuh ifj"dj.k }kjk gVk;k tk 
ldrk gSA 'kq} dkWij dks bl fof/k ls izkIr fd;k tkrk gSA oS|qr vi?kVuh ifj"dj.k esa 
fuEufyf[kr iz;qDr gksrs gSaA

	 •	 ,suksM µ v'kqº dkWij /kkrq dh NM+A

	 •	 dSFkksM µ 'kqº dkWij /kkrq dh NM+A

	 •	 foy;u µ dkWij lYQsV ds tyh; foy;u ds lkFk lw{e ek=k esa ruq lY∂;wfjd vEyA

	 •	 fo|qr izokg djus ds i'pkr~ ,suksM esa v'kqº /kkrq fo|qr vi?kV~; esa ?kqy tkrh gSA rFkk 
mruh gh ek=k eas 'kqº dkWij fo|qr vi?kV~; ls dSFkksM ij fu{ksfir gksrh gSA

	 •	 vfoys; v'kqfº;ka ,suksM ryh ij fu{ksfir gksrh gS] ftls ,suksM iad dgrs gSaA
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	 •	 la{kkj.k%

		  /kkrq,sa vius vklikl vEy] vknzZrk vkfn ds laidZ esa vkus ij la{kkfjr gksrh gSA

	 •	 flYojµ ok;q esa mifLFkr lYQj ds lkFk vfHkfÿ;k dj flYoj lYQkbM cukrk gS rFkk 
oLrq dkyh gks tkrh gSA

	 •	 yksgk µ vknZz ok;q eas yksgs ij Hkwjs jax ds i=dh inkFkZ dh ijr p<+ tkrh gS] ftls tax 
dgrs gSaA ok;q rFkk vknzZrk yksgs ij tax yxus ds fy;s vko';d gSA

	 •	 dkWij µ vknZz dkcZu MkbvkWDlkbM ds lkFk vfHkfÿ;k djds gjs jax dk dkWij dkcsZusV 
cukrk gSA

	 •	 la{kkj.k ls lqj{kk% yksgs dks tax yxus ls isaV djds] rsy yxkdj] xzhl yxkdj] ;'kny-
siu dj] ÿksfe;e ysiu }kjk] ,suksMhdj.k ;k feJ/kkrq cukdj cpk;k tk ldrk gSA

	 •	 yksgs ,oa bLikr dks tax ls lqjf{kr j[kus ds fy;s muij tLrs (ftad) dh iryh ijr 
p<+kbZ tkrh gS] bls ;'knysiu izÿe dgrs gSaA

	 •	 feJ/kkrq% ;s /kkrq rFkk vU; /kkrqvksa vFkok v/kkrqvksa dk lekaxh feJ.k gksrs gSaA

	 •	 lw{e ek=kk esa dkcZu dk feJ.k djus ij yksgk dBksj ,oa izcy gks tkrk gSA

	 •	 yksgs esa fudSy vkSj ÿksfe;e fefJr djus ij LVsuySl bLikr izkIr gksrk gSA tks dBksj 
,oa tax&jks/kh gksrk gSA

	 •	 edZjh (ikjn) dks vU; rRoksa ds lkFk fefJr djus ij veyxe fufeZr gksrs gSA

	 •	 ihry % dkWij ,oa ftad dh feJ/kkrqA

	 •	 dkalk % dkWij ,oa fVu dh feJ/kkrqA

		  bu nksuksa feJ/kkrq dh fo|qr pkydrk ,oa xyukad 'kqº /kkrq dh vis{kk de gksrk gSA

	 •	 lksYMj] ;g lhlk vkSj fVu (Pb ,oa Sn) dk feJ/kkrq gS ftldk xyukad cgqr de 
gksrk gS vkSj bldk mi;ksx fon~;qr rkjksa dks ijLij osfYMax ds fy;s djrs gSaA
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cgq oSDyfid iz'u
	 1.		buesa ls dkSu&lh /kkrq fon`;qr vi?kVuh vip;u }kjk izkIr gksrh gS\

	 (a)	 Cu	 (b)	 Ag	 (c)	 Fe	 (d)	 Al

	 2.		flukckj dkSu&lh /kkrq dk v;Ld gS\

	 (a)	 fVu	 (b)	 ,Y;wfefu;e	 (c)	 eSXuhf'k;e	 (d)	 edZjh (ikjn)

	 3.	fuEufyf[kr eas ls dkSu fon~;qr dk pkyd ugha gS\

	 (a)	 Bksl KCl	 (b)	 xfyr KCl	 (c)	 Al	 (d)	 Fe

	 4.		buesa ls dkSu vk;fud ;kSfxd ugha gS\

	 (a)	 lksfM;e vkWDlkbM (NaO)	 (b)	 dkcZu VsV™kDyksjkbM (CCl4)

	 (c)	 eSXuhf'k;e DyksjkbM (MgCl2)	 (d)	 lksfM;e DyksjkbM (NaCl)

	 5.	dkSu&lh /kkrq dk laca/k gheksXykschu ds lkFk gS\

	 (a)	 dsfY'k;e (Ca)			   (b)	 ,Y;wfefu;e (Al)

	 (c)	 eSXuhf'k;e (Mg)			   (d)	 ykSg (Fe)

	 6.	nzo v/kkrq gSµ

	 (a)	 dkcZu (c)	 (b)	 gkbM™kstu (H)	 (c)	 czksehu (Br)	 (d)	 Dyksjhu (Cl)

	 7.		ihry ds fy;s lgh fodYi dk p;u dhft;sA

	 (a)	 Cu – Hg	 (b)	 Cu – Mg	 (c)	 Cu – Fe	 (d)	 Cu – Zn

	 8.		vk;ju (II) lYQsV ds tyh; foy;u dk jax gksrk gSA

	 (a)	 uhyk	 (b)	 ihyk	 (c)	 gjk	 (d)	 yky

mRrj 

	 1-	 (d)	 2-	 (d)	 3-	 (a)	 4-	 (b) 

	 5-	 (d)	 6-	 (c)	 7-	 (d)	 8-	 (c)



foKku] d{kk & X44

vfr y?kq mŸkjh; iz'u (1 Marks)

	iz'u 1	 bu inksa dh ifjHkk"kk fyf[k;sµ

		  v;Ld] xSax] tax (rust), ,sDok jsft;k] vuksMhdj.k] veyxeA

	iz'u 2	 ftad vkWDlkbM vkSj lksfM;e gkbM™kWDlkbM esa ijLij vfHkfÿ;k dks jklkf;ud lehdj.k 
}kjk n'kkZb;sA

	iz'u 3	 [kkn~; inkFkZ ds fMCcksa ij ftad dh ctk; fVu dk ysiu D;ksa fd;k tkrk gS\

	iz'u 4	 fdUgha nks feJ/kkrqvksa ds uke fyf[k;s ftudh fon~;qr pkydrk 'kqº /kkrqvksa ls de gksrh 
gSA

	iz'u 5	 vk;fud ;kSfxdksa ds xyukad mPp D;ksa gksrs gSa\

	iz'u 6	 /kkrqvksa }kjk vEy ls dkSu&lk rRo foLFkkfir fd;k tkrk gS\

	y?kq mŸkjh; iz'u (3 Marks)

fuEufyf[kr iz'uksa ds fy;s nks dFku fn;s x;s gSaµ,d vfHkdFku (A) vkSj nwljk dkj.k (R)

uhps fn;s fodYi (a), (b), (c), (d) eas ls bu iz'uksa ds mi;qDr mŸkj@fodYi dk p;u dhft;sA

		 (a) A vkSj R nksukas lR; gSa] vkSj R vfHkdFku dh lgh O;k[;k gSA

		 (b) A vkSj R nksuksa lR; gSa] fdarq R vfHkdFku dh lgh O;k[;k ugha gSA

		 (c) A lR; gS] R xyr gSA

		 (d) A xyr gS] R lR; gSA

	iz'u 1	 v-µ /kkrqvksa dk xyukad mPp gksrk gSA

		  dk-µ /kkrq Bksl voLFkk esa ik;s tkrs gSaA

	iz'u 2	 v-µ lYQkbZM v;Ldksa dk HktZu fd;k tkrk gSA

		  dk-µ /kkrqvksa dks muds vkWDlkbM ls izkIr djuk ljy gksrk gSA

	iz'u 3	 v-µ ,uksM iad oSn~;qr vi?kVu VSad ds fupys ry ij ,df=r gks tkrh gSA

		  dk-µ ,uksM iad esa ?kqyu'khy v'kqfº;ka gksrh gSA

	iz'u 4	 v-µ ftad vkWDlkbM ,d mHk;/kehZ vkWDlkbM gSA

		  dk-µ refer to original script.

	iz'u 5	 v-µ ok;q ds laidZ esa vkus ij pkanh dk jax Hkwjk gks tkrk gSA

		  dk-µ pkanh gkbM™kstu lYQkbZM ls vfHkfÿ;k djds  fLkYoj lYQkbZM cukrk gSA
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fn;s x;s vuqPNsn dks if<+;s vkSj iz'uksa ds mRrj fyf[k,%

rRo inkFkks± ds 'kqº Lo:i gksrs gSaA xq.k/keks± ds vk/kkj ij rRoksa dks /kkrq] v/kkrq vkSj mi/kkrq esa 
oxhZœr fd;k tkrk gSA dqy rRoksa essa ls yxHkx rhu pkSFkkbZ /kkrq;sa gSaA i`Foh dh HkwiiZVh ijr esa 
,Y;wfefu;e] yksgk] dSfYl;e] lksfM;e] ikSVkf'k;e rFkk eSXuhf'k;e vR;kf/kd izpqj ek=k esa 
iz;qDr gSaA vf/kdrj /kkrq;sa vius v;Ldksa ds :i esa feyrh gSa] yfdu dqN /kkrq;sa tSls rkack] 
lksuk] IySfVue ,oa pkanh Lora= voLFkk esa feyrh gSa D;ksafd ;s /kkrq,sa ljyrk ls vU; rRoksa ds 
lkFk vfHkfÿ;k ugha djrhA

	 1.		mi/kkrq dks igpkfu;sA

	 (a)	 dkcZu	 (b)	 fLkfydkWu	 (c)	 ghfy;e	 (d)	 edZjh

	 2.		mi;qDr dFku dk p;u dhft,A

	 (a)	 /kkrq vEyh; vkWDlkbM cukrs gSaA	

	 (b)	 vEyh; o"kkZ dk dkj.k /kkrq vkWDlkbM gSaA	

	 (c)	 lHkh /kkrq,sa xeZ ikuh ds lkFk vfHkfÿ;k	

	 (d)	 /kkrq;sa vk;fud DyksjkbM cukrh gSA

	 3.		i`Foh dh HkwiiZVh esa fdl /kkrq dh ek=k lokZf/kd gS\

	 4.		lksus dk iz;ksx vkHkw"k.k cukus esa D;ksa fd;k tkrk gS\

	 5.		fon~;qr rkj cukus ds fy;s fdl /kkrq dk mi;ksx fd;k tk ldrk gS% Pb ;k Al?

2 vad

	 1.		veyxe D;k gksrs gSa\ lksYMj ds ?kVd rRo dkSu&ls gS\

	 2.		varj Li"V dhft,A

	 (a)	 HktZu vkSj fuLrkiu		  	 (b)	 [kfut vkSj v;Ld 

	 3.		Cu vkSj Fe dks ÿe'k% xeZ djus ds mijkar gksus okys ifjorZu ds fy;s jklk;fud lehdj.k 
fyf[k;sA

	 4.	;'knysiu ls D;k vfHkizk; gS\ ;g fdl izdkj ykHkdkjh gS\

	 5.	/kkrqvksa dh ruq ukbZfV™d vEy ls vfHkfÿ;k gksus ds i'pkr~ gkbM™kstu xSl foeksfpr D;ksa ugha 
gksrh\ mu nks /kkrqvksa ds uke fyf[k;s ftudh bl vEy ls vfHkfÿ;k gksus ij gkbM™kstu xSl 
foeksfpr gksrh gS\

	 6.	FkfeZV vfHkfÿ;k dh O;k[;k dhft,A
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	 7.	^^lHkh v;Ld [kfut gksrs gS] fdarq gj [kfut v;Ld ugha gksrk** le>kb;sA

	 8.	dks;ys dks vipk;d ds :i esa mi;ksx dj fÿ;k'khy /kkrqvksa dks muds vkWDlkbM }kjk izkIr 
D;ksa ugha fd;k tk ldrk\

	 9.	jklk;fud xq.k/keks± ds vk/kkj ij /kkrqvksa vkSj v/kkrqvksa esa varj Li"V dhft,A

3 vad

	 1.		dsoy fo'kf"V ifjfLFkfr;ksa esa gh vk;fud ;kSfxd fon~;qr ds lqpkyd gksrs gSaA ;s nks 
ifjfLFkfr;ka fyf[k, vkSj dkj.k crkb,A

	 2.		/kkrq lYQkbM vkSj /kkrq dkcsfuV dks vkWDlkbM esa D;ksa ifjofrZr fd;k tkrk gS\ ftad ds 
v;Ldksa ds HktZu ,oa fuLrkiu ds fy;s jklk;fud lehdj.k fyf[k,A

	 3.		feJ|krq D;k gksrs gSa\ bUgsa cukus dh fof/k fyf[k,A dkSu&lh feJ|krq dk mi;ksx fctyh 
dh rkjksa dks ijLij tksM+us ds fy, fd;k tkrk gS\

	 4.		fon~;qr vi?kVuh vi;pu vkSj fon~;qr vi?kVuh ifj"dj.k esa varj fyf[k,A

	 5.		yksgs esa tax yxus dh ifjfLFkfr;ksa dk v/;;u gsrq fÿ;kdyki dh O;k[;k dhft,A

	 6.		bySDV™kWu LFkkukarj.k }kjk eSXuhf'k;e vkWDlkbM] ,Y;wfefu;e vkWDlkbM vkSj iksVkf'k;e 
DyksjkbM ds v.kqvksa dh lajpuk n'kkZb;sA

	 7.		ykSg /kkrq dh vkSj Hkki ds lkFk vfHkfÿ;k dks n'kkZrs gq, ,d fÿ;kdyki fyf[k,A

5 vad

	 1.		(i)	 (d)	 IySfVue dk mi;ksx vkHkw"k.k cukus ds fy;s fd;k tkrk gSA D;ksa\

					  ([k)	 yhfFk;e dks rsy ds vanj laxzfgr fd;k tkrk gSA dkj.k fyf[k,A

	 			 (x)	 ,Y;wfefu;e vR;ar fÿ;k'khy /kkrq gS] fQj Hkh bldk mi;ksx [kkuk cukus okys 
crZu cukus ds fy;s fd;k tkrk gSA

	 2.	'kqº rkacs dks mlds v;Ld }kjk izkIr djus gsrq fof/k dk foLr`r fooj.k nhft,A

5 vadh; iz'uksa ds gy ladsr

	 1.		(i)	 (d)	 vfÿ;k'khy /kkrq] ueh vkSj ok;oh; xSlksa }kjk la{kfjr u gksukA rU;] 		
			  vk?kkro/;ZA

					  ([k)	 yhfFk;e ok;oh; O2 ds lkFk rRdky fÿ;k }kjk vkWDlkbM cukrk gS tks

						    ueh ds lkFk fÿ;k }kjk xSl cukrk gS] tks izTofyr gks tkrh gSA
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	 			 (x)	 izcy vkSj ferO;;h /kkrqA ≈"ek dh lqpkyd ok;q ls laidZ gksrh gS iwjh lrg 
ij Al2O3 dh ijr curh gSA tks mip;u dks jksdrh gSA

	 2.	Cu v;LdA		 Cu2S + O2 
∆→  CO2 + SO2

						     Cu2S + Cu2O ∆→  Cu + SO2

	 	fon~;qr vi?kVuh ifj"dj.k }kjk ifj'kqº rkack izkIr djukA

		 ,suksM+&v'kqº rkack] dSFkksM&'kqº rkack fon~;qr vi?kVuh foy;u&dkWij lYQsV ds tyh; 
foy;u esa lYQ;wfjd vEy vYi ek=k esaA
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dkcZu ,oa muds ;kSfxd

•	 dkcZu ,d loZrkseq[kh rRo gSA

•	 dkcZu HkwiiZVh esa [kfut ds :i esa 0.02% mifLFkr gSA ok;qeaMy esa ;g dkcZu 
MkbvkWDlkbM ds :i esa 0.03% mifLFkr gSA

•	 lHkh ltho lajpuk;sa dkcZu ij vk/kfjr gSaA

•	 dkxt] IykfLVd] peM+s vkSj jcM+ esa dkcZu gksrk gSA

dkcZu esa lg la;ksth vkca/k
dkcZu dh ijek.kq la[;k 6 gS rFkk bySDVkWfud foU;kl 2, 4A mRœ"V xSl foU;kl dks izkIr 

djus ds fy, dkcZu dk ijek.kq

(1)	 4 bySDV™kWu izkIr dj ldrk gS] ijarq ukfHkd ds fy, 4 vfrfjDr bysDV™kWu /kkj.k djuk 
dfBu gSA

(2)	 4 bySDV™kWu NksM+ ldrk gS] ijarq blds fy, vR;kf/kd ≈tkZ dh vko';drk gksxhA

•	 bl izdkj dkcZu ds ijek.kq ds fy, 4 bySDV™kWu izkIr djuk ;k [kks nsuk vR;ar dfBu gksrk 
gSA

•	 dkcZu ijek.kq mRœ"V xSl foU;kl vU; ijek.kqvksa ds lkFk la;kstdrk bySDV™kWu dh 
lk>snkjh djds izkIr djrk gSA

•	 H,O,N ,oa Cl tSls rRo ds ijek.kq bySDV™kWu lk>snkjh djus esa l{e gSA

	 H�2, O2, N2 v.kqvksa ds fuekZ.k ds fp=%

(i)	 H2 v.kq
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(ii)	O2 v.kq

O = O vkWDlhtu ijek.kqvksa ds chp f}&vkca/kA

(iii) N2 v.kq

N ≡ N ukbV™kstu ijek.kqvksa ds chp f=&vkca/kA

ty ds v.kq esa vkWDlhtu vkSj nks gkbM™kstu ijek.kqvksa esa ,dy vkca/kA

lgla;ksth ;kSfxdksa ds HkkSfrd xq.kµ

•	 lgla;ksth ;kSfxdksa ds DoFkukad ,oa xyukad de gksrs gSa D;ksafd buds chp vUrjkv.kqd 

cy de gksrk gSA

•	 lkekU;r% ;s v.kq fo|qr ds dqpkyd gksrs gS D;ksafd vkosf'kr d.k ugha cursA

dkcZu ds vij:iµ
(i) ghjk		  (ii) xzsQkbV		  (iii) Qwyjhu

bu vij:iksa ds jklkf;ud xq.k ,dleku gksrs gSa ysfdu HkkSfrd xq.k/keZ fHkUu gksrs gSaAA ghjs 

rFkk xzsQkbV esa varj
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ghjk xzsQkbV
;g dBksjre izkœfrd inkFkZ gSA ;g dksey gksrk gSA
ghjk fon~;qr dk dqpkyd vkSj ≈"ek dk 

lqpkyd gksrk gSA

xzsQkbV fon~;qr vkSj ≈"ek dk lqpkyd 

gksrk gSA 
ghjk ikjn'khZ gksrk gSA xszQkbV vikjn'khZ gksrk gSA

dkcZu dh loZrkseq[kh izo`Gfrµ

lgla;kth ca/k dh izœfr ds dkj.k dkcZu esa cM+h la[;k esa ;kSfxd cukus dh {kerk gSA blds 
nks dkjd gSaA

�����

������ �������������

(1) 	‹k`a[kyuµ dkcZu ds ijek.kq vius e/; vkca/k cukrs gSaA blh izdkj fLkfydkWu Ja[kyu 

djrk gSA ftlesa 7 ;k 8 ijek.kvksa rd dh Ja[kyk gksrh gSA

(2) 	prq % la;kstdrkµdkcZu ijek.k q dh la;k stdrk 4 gSA ftlds dkj.k ;g  

ijek.kq O, H, N, S, Cl rFkk vU; rRoksa ds ijek.kqvksa ds lkFk lgla;ksth vkca/k cukus 

esa l{e gSA

(3)	dkcZu ijek.kq ds NksVs vkdkj ds dkj.k bySV™kWu ds lgHkkxh ;qXeksa dks ukfHkd etcwrh 
ls idM+s jgrk gSA QyLo:i] ;s ;kSfxd vfr'k; :i ls LFkk;h gksrs gSA

lar`Ir vkSj vlar`Ir dkcZfud ;kSfxdµ
dkcZu vkSj gkbM™kstu ds ;kSfxdksa dks gkbM™ksdkcZu dgrs gSaA
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•	 ,Ydsu % 	 CnH2n + 2 → CH4, C2H6, C3H8, C4H10, C5H12

	
—C—

—
—

( (
•	 ,Ydhu % 	 CnH2 → C2H4, C3H6, C4H8, C5H10, C6H12

	 (C==C)

•	 ,YdkbZu % 	 CnH2n–2 → C2H2, C3H4, C4H6, C5H8, C6H10

	 (CººC)

•	 ,Fksu (lar`Ir gkbMksdkcZu) dh bysDV™kWu fcanq lajpuk

H C C H

H H

H H

•	 ,Fkhu (vlar`Ir gkbM™ksdkcZu) dh bysDV™kWu fcanq lajpuk

C ×
× C

•×

H

×
×

•×

H

•×

H

•×

H

C==C
H

H

H

H
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•	 dkcZu ,oa gkbM™kstu ds lar`Ir ;kSfxdksa ds lw= ,oa lajpuk;sa

	gkbM™ksdkcZu dk uke	 vkf.od lw=	 lajpukRed lw=

			            H
			            |
	1. esFksu	 CH4	 H — C — H
			            |
			            H
			           H      H
			            |        |
	2. ,Fksu	 C2H6	 H — C — C — H
			            |        |
			            H      H
			           H      H      H
			            |        |        |
	3. izksisu	 C3H8	 H — C — C — C — H
			            |        |        |
			            H      H      H
			           H     H       H      H	
			            |        |        |        |	
	4. C;wVsu	 C4H10	 H — C — C — C — C — H
			            |        |        |        |
			            H      H      H      H
			           H      H     H     H      H 
			            |        |        |       |        |
	5. isUVsu	 C5H12	 H — C — C — C — C — C — H
			            |        |        |        |       | 
			            H      H      H      H     H

•	 lajpuk ds vk/kkj ij gkbZM™ksdkcZu gks ldrs gSaA

C C C C
������������

C C
C

�������������� ��������������
��

C

C C
C C

C C
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C C

C C

C C

C

H H

C C

H

H

H

H

��������
���
��

C C
H

CC
H

C

C

H


	����

H

H

•	 lajpukRed leko;o % os ;kSfxd ftuds vk.kfod lw= rks leku gksrs gSa iajrq lajpuk 

fHkUu gksrh gSaA mnkgj.k ds fy, C;wVsu ds leko;o%

H C C

H H

H H

C H

H

H

C

H

H

lh/kh Ja[kyk okyk leko;o

H C C

H H

H C

C H

H

H

H

HH

'kkf[krJa[kyh; leko;o

bysDV™kWu fcUnq lajpuk
vlar`Ir gkbM™ksdkcZu

            (,Ydhu) ,Fkhu – C2H4                        (,YdkbZu) ,Fkkbu – C2H2

                            
C

H
C

H

H

H
H C HC
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 gkbM™ksdkcZu osG uke	 vf.od lw=	      lajpukRed lw=

	,Ydhu

			            H    H
			            |      |
	1. ,Fkhu	 C2H4	          C = C
			            |      |
			            H    H
			            H 
			             |
	2. izksihu	 C3H6	  H — C — C = C — H
			             |        |      |
			              H      H    H
			      H      H             H
			       |        |               |    
	3. C;wVhu	 C4H8               H — C — C — C = C
			       |        |        |      |
			        H      H      H    H

,Ydkbu

	1. ,Fkkbu	 C2H2	 H — C ≡ C — H
			                          H
			                           |
	2. izksikbu	 C3H4	 H — C ≡ C — C — H
			                           |
					     H
				               H      H
				                |        |
	3. C;wVkbu	 C4H6	 H — C ≡ C — C — C — H
				                |        |	
				                H      H
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fo"ke ijek.kq ,oa izdk;kZRed lewgµ

•	 gkbM™ksdkcZu ‹k`a[kyk esa ;g rRo ,d ;k vf/kd gkbM™kstu dks bl izdkj izfrLFkkfIkr  

	 djrs gSa fd dkcZu dh la;kstdrk larq‘ jgrh gSA ,sls rRoksa dks fo"ke ijek.kq dgrs gSaA

•	 ;g fo"ke ijek.kq ;k fofHkUu ijek.kqvksa dk lewg tks dkcZu ;kSfxdksa dks vfHkfÿ;k'khyrk 

	 rFkk fof'k‘ xq.k iznku djrs gSa] izdk;kZRed lewg dgykrs gSaA

	 fo"ke ijek.kq	 izdk;kZRed lewg	 izdk;kZRed lewg dk lw=

	 Cl/Br	 gSyks (Dyksjks@czkseks)	 — Cl, — Br, — I
	 vkWDlhtu	 1. 	,Ydksgy	 — OH
					             H

		  2. 	,fYMgkbM	 — C
					             O
		  3. 	dhVksu	 — C —		
				          ||
				         O
				         O
				          ||
		  4. 	dkcksZfDlfyd vEy	 — C — OH
			   • ,sYdhu lewg	 > C = C <
			   • ,Ydkbu lewg	 — C ≡ C —

letkrh; Js.khµ

•	 ;kSfxdksa dh og ‹kà[kyk ftlesa dkcZu ‹kà[kyk esa fLFkr gkbM™kstu ,d gh izdkj ds izdk;kZRed 
lewg }kjk izfrLFkkfIkr gksrk gS mnkgj.k ,Ydksgy CH3OH, C2H5OH, C3H7OH, 
C4H9OH

•	 letkrh; Js.kh ds mŸkjksrj lnL;ksa esa – CH2 dk varj rFkk 14 ÊO;eku bdkbZ dk varj  
	 gksrk gSA

•	 bu lnL;ksa dks izdk;kZRed lewg fof'k"Vrk;sa iznku djrk gS QyLo:i ;s lnL; leku 
jlk;fud xq.k/keZ rFkk fHkUu HkkSfrd xq.k/keZ n'kkZrs gSaA

•	 lnL;ksa ds v.kq nzO;eku esa varj gksus ds dkj.k buds HkkSfrd xq.k/keks± esa varj vkrk gSA

•	 v.kq nzO;eku ds c<+us ds dkj.k lnL;ksa dk xyukad ,oa DoFkukad c<+rk gSA
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dkcZu ;kSfxdks dh uke iºfr

•	 ;kSfxd esa dkcZu ijek.kqvksa dh la[;k Kkr djksA
•	 izdk;kZRed lewg dks iwoZyXu ;k vuqyXu ds lkFk n'kkZvksA

	    izdk;kZRed@ lewg	        vuqyXu	              iwoZyXu		

		 ,sYdhy@f}&vkca/k	  ene		  			 

		 ,sYdhy@f=&vkca/k	  yne	

		 ,sYdkWgkW		  ol	

		 ,sYMhgkbM	  al	

		 dhVksu		   one	

		 dkcksZfDlfyd vEy	  oic acid	

		 Dyksjhu			  Dyksjks

•	 ;fn ,d vuqyXu yxk;k tkuk gS rc var dk 'e' gVk;k tkrk gSA tSls esFksukWy (Methanol)

	 Methane – e → Methan + ol = Methanol

dkcZu ;kSfxdksa osG jklk;fud xq.k/keZ
1-	 ngu% lkekU;r% ;s ;kSfxd ok;q (vkWDlhtu) esa nfgr gksdj dkcZu MkbvkWDlkbM] ty 

mRiUu djrs gSaA rFkk izpqj ek=k esa ≈"ek ,oa izdk'k dks eqDr djrs gSaA

	 CH4 + 2O2 →rkiu
 CO2 + 2 H2O + m"ek + izdk'k

•	 lar`Ir gkbM™ksdkcZu ok;q dh izpqj ek=k eas tyus ij uhyh Tokyk rFkk ok;q dh lhfer 
vkiwfrZ eas dTtyh Tokyk mRiUu djrs gSA

•	 vlar`Ir gkbM™ksdkcZu ngu djus ij dTtyh Tokyk mRiUu djrs gSaA 

•	 dks;ys rFkk iSV™ksfy;e ds ngu }kjk lYQj rFkk ukbV™kstu ds vkWDlkbM fufeZr gksrs gaS tks 
vEyh; o"kkZ ds fy;s mŸkjnk;h gSaA

2. vkWDlhdj.kµ

	 vkWDlhdj.k ds :i eas vEyh; iksVkf'k;e MkbÿksesV rFkk {kkjh; iksVkf'ke ijeSaxusV dk 
mi;ksx dj ,YdksgkWy ds vkWDlhtu ds QyLo:i dkcksZfDlfyd vEy mRiUu gksrs gSA

	 CH3 – CH2 – OH 4

2 2 7

KMnO
K Cr O

→
+
+

{kkjh; rkiu

vEyh; rkiu  CH3COOH + H2O
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3. ladyu vfHkfÿ;k%

	 fudSy] iSyfM;e ;k IySfVue dh mifLFkfr esa vlar`Ir gksbM™ksdkcZu gkbM™kstu ds lkFk 
tqMdj lar`Ir gkbM™ksdkcZu fufeZr djrs gSaA

	 bl izÿe }kjk ouLifr rsy dks ouLifr ?kh eas ifjofrZr fd;k tkrk gSA

R

R

C == C

R

R

+ H
2

R C C R

R R

R R

Ni �������

	 lar`Ir olh; vEy LokLF; ds fy;s gkfudkjd gSaA Hkkstu idkus ds fy;s vlar`Ir olh; 
rsyksa dk mi;ksx djuk pkfg;sA

4.	 izfrLFkkiu vfHkfÿ;k%

	 lar`Ir gkbM™ksdkcZu esa] dkcZu eas lkFk tqMs+ gkbM™kstu dks lkSj izdk'k dh mifLFkfr eas vU; 
ijek.kq dk v.kq ls izfrLFkkfir fd;k tk ldrk gSA

CH4 + Cl2  CH3Cl + HCl.

egRoiw.kZ dkcZu ;kSfxd % ,FkukWy vkSj ,FksukWbd vEy

•	 ,sFksukWy
xyukad 156 K DoFkukad 351 K

,FksukWy
ty esa ?kqyu'khy tykus okyk Lokn

•	 ruq ,sFksukWy ds lsou ls xaHkhj LokLF; laca/kh leL;kvksa gks ldrh gsa rFkk 'kqº ,sFksukWy 
dh FkksM+h lh ek=kk izk.k?kkrd flº gks ldrh gSA

,sFksukWy ds jklkfu;d xq.k/keZ
C2H5OH dh lksfMle ds lkFk 
vfHkfÿ;k esa lksfM;e bFkkWDlkbM rFkk 
gkbM™kstu mRiUu gksrh gSA

lkanz H2SO4 ds lkFk 443K ds rkieku 
ij ,sFksukWy ds futZyhdj.k }kjk ,Fkhu 
mRiUu gksrh gSA

	

C H OH2 5
+Na

����� H SO2 4

443 K ��

C H + H O2 4 2

(ethene) ������

C H ONa + H2 5 2

(Sodium ethoxide)

������� �����
����
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,sFksuksbd vEy (CH3COOH)@,sflfVd vEy
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•	 ,sflfVd vEy dk 3&4% dk tyh; foy;u fljdk dgykrk gSA

•	 ifj'kqº ,sflfVd vEy dks XyS'y ,sflfVd vEy dgrs gSaA
vfHkfÿ;k djrk gSa mRikn
lksfM;e Na lksfM;e ,sFksuks,sV ,oa gkbM™kstu xSl
lksfM;e dkcksZusV Na2CO3 lksfM;e ,sFksuks,sV ,oa dkcZu 

MkbvkWDlkbM rFkk ty
,sFksuksbd vEy lksfM;e ckbdkcksZusV 

NaHCO3

lksfM;e ,sFksuks,sV] dkcZu 
MkbvkWDlkbM ,oa ty

,FksukWy (lkanz H2SO4) 
dh mifLFkr esa) 

CH3– CH2 – OH

,sLVj rFkk ty

CH COONa + H O3 2

CH COOH3
CH COONa + H3 2CH COONa + CO3 2

2+ H O

+Na CO2 2

+NaOH

+CH – CH + H3 2 2

����� ��H SO2 4

�������� ���

+Na

CH COOCH CH3 2 2

+ H O2

+NaHCO2

•	 ,LVjhdj.k vfHkfÿ;k
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	 dkcksZfDlfyd vEy lkanz lY∂ywfjd vEy dh mifLFkfr eas ,YdksgkWy ds lkFk vfHkfÿ;k 
dj e`nq xa/k okys inkFkZ ,LVj cukrs gSA

•	 tyh; vi?kVu

	 ,LVj] vEy ;k {kkjd ds lkFk vfHkfÿ;k djds izkjafHkd ,sYdksgkWy rFkk dkcksZfDlfyd 
vEy cukrs gSaA

	 CH3COOC2H5 + NaOH  CH3COONa + CH2CH2OH

	 CH3COOC2H5 
→
ruq

rkiu
2 4H SO

 CH3COOH + CH3CH2OH

•	 ,LVj dk {kkjh; tyh; vi?kvVu lkcquhdj.k dgykrk gSA

lkcqu vkSj viektZd
•	 lkcqu yach Ja[kyk okys dkcksZfDlfyd vEyksa ds lksfM;e ,oa iksVkf'k;e yo.k gksrs gSA

•	 lkcqu dsoy e`nq ty ds lkFk lQkbZ fÿ;k djrs gSa rFkk dBksj ty ds lkFk izHkkoghu gksrs 
gSA

•	 viektZdµyEch ‹k`a[kyk okys dkcksZfDlfyd vEy ds veksfu;e ,oa lYQksusV yo.k  
gksrs gSaA viektZd e`nq rFkk dBksj ty ds lkFk lQkbZ izfÿ;k ldrs gSA

•	 lkcqu ds v.kq eas tyjkxh ,oa tyfojkxh lewg gksrs gSaA

lkcqu v.kq esaµ
1. tyjkxh fLkjk (vk;fud Hkkx)

2. tyfojkxh fLkjk (yEch gkbM™ksdkcZu ‹k`a[kyk)

������������������

�������������
�������

������������������

lkcqu dh lQkbZ izfÿ;k
•	 vf/kdka'k eSy rSyh; gksrk gS rFkk tyfojkxh Nksj bl eSy ds lkFk tqM+ tkrk gSA

•	 ty ds v.kq tyjkxh Nksj ij lkcqu ds v.kq dks ?ksj ysrs gSA

•	 QyLo:i lkcqu ds v.kq felsyh lajpuk cukrs gSA
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•	 bl izfÿ;k eas lkcqu ds v.kq vkSj rSfy; eSy dk ik;l curk gS rFkk fofHkUu HkkSfrd  
fof/k;ksa tSls iVduk MaMs ls ihVuk] czq'k ls jxM+uk vkfn dh lgk;rk ls oL= lkQ gksrk gSA

v?kqyu'khy inkFkZ@Lde
•	 dBksj ty esa iz;qDr eSXuhf'k;e rFkk dSfY'k;e ds yo.k lkcqu ds tyjkx Hkkj ls vfHkfÿ;k 

djds v?kqyu'khy inkFkZ ;k Lde cukrs gSaA ftlds dkj.k lQkbZ izfÿ;k ckf/kr gksrh gSA

•	 viektZd ds v.kq dk vkosf'kr fljk dBksj ty eas mifLFkr dSfY'k;e ,oa eSXuhf'k;e 
vk;ukas dks lkFk v?kqyu'khy inkFkZ ugha cukrs] QyLo:i lQkbZ izfÿ;k izHkko'kkyh :i 
ls laiUu gksrh gSA

•	 lkcqu iw.kZr;k tSo&fuEudj.kh; gksrs gSA tcfd viektZd ughaA lkcqu i;kZoj.k fgrS"kh 
gksrs gS ysfdu viektZd ughaA

la{ksi esa
•	 dkcZu loZrkseq[kh rRo (v/kkrq) gSA

•	 O, N, H rFkk Cl tSlh v/kkrqvksa ds leku dkcZu dk ijek.kq la;ksth bySDVkWu dh lk>snkjh 
djrk gSA

•	 Ja[kyu rFk prq% la;kstdrk ds QyLo:i dkcZu vf/kd ;kSfxdksa dk fuekZ.k djrk gSA

•	 dkcZu ,dy] f}& vkSj f=&vkc/k cukrk gSA

•	 dkcZu ,oa gkbMkstu feydj gkbMksdkcZu cukrs gSA tks lar`Ir ;k vlar`Ir gks ldrs gSA

•	 lajpuk ds vk/kj ij gkbMksdkcZu lh/kh Ja[kyk okys] 'kkf[kr Ja[kyk okys vFkok pÿh; 
gks ldrs gSA

•	 ,d gh v.kq eas vyx&vyx lajpukRed O;oLFkk laHko gksrh gSA] bls leko;ou dgrs 
gSA

•	 gkbMksdkcZu eas] fo"k; ijek.kq gkbMkstu dks izfrLFkkfir djrs gSA rFkk ml ;kSfxd dh 
jlk;fud fof'k"Vrvksa dks fu/kkZfjr djrs gSaA
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•	 letkrh; Js.kh esa lnL;ksa dh jlk;fud fof'k"Vrk;sa ,dleku rFkk HkkSfrd xq.k/keZ fHkUu 
gksrs gsaA

•	 dkcZu vk/kj okys ;kSfxd dh vPNs ba/ku gksrs gSA

•	 ,sFksukWy ,d egRoiw.kZ ;kSfxd gSA ;g fÿ;k'khy /kkrqvksa ds lkFk vfHkfÿ;k djrk gSA 
futZyhdj.k ds i'pkr~ ;g ,sFkhu xSl cukrk gSA

•	 ,sFksuksbd vEy ,d vU; egRoiw.kZ ;kSfxd gSA ;g ,sFksukWy ds lkFk vfHkfÿ;k djds 
e`nq&xa/k okys ,LVj cukrk gSA

•	 lQkbZ izfÿ;k ds fy;s lkcqu ,oa viektZd dk mi;ksx gksrk gSA viektZd e`nq ,oa dBksj 
ty ds lkFk izHkko'kkyh :i ls lQkbZ vfHkfÿ;k djrs gSaA

iz'ukoyh

cgq fodfYi; iz'u%

	 1-	 gkbM™kstuhdj.k esa buesa ls dkSu&lh /kkrq mRizsjd dk dk;Z djrh gSA

	 (d)	 Cu 	 ([k)	Ni	 (x)	Fe	 (?k)	 Na

	 2-	 gSDlsu ds v.kq esa dqy ,dy vkca/k gSaA

	 (d)	 18 	 ([k)	19	 (x)	20	 (?k)	 21

	 3-	 N2 ds v.kq esa gS%

	 (d)	 ,dy vkca/k 	 ([k)	vk;fud vkca/k	(x)	 f}&vkca/k	 (?k)	 f=&vkca/k

	 4-	 fdl inkFkZ dk ngu Tokyk jfgr gksrk gS\
	 (d)	 lksecŸkh 	 ([k)	pkjdksy	 (x)	ydM+h	 (?k)	 LPG

	 5-	 lkcqu m|ksx dk mRikn gS%
	 (d)	 fXyljkWy 	 ([k)	 Xywdkst	 (x)	,LVj	 (?k)	 izksisuy

	 6-	 ,YdkbZu dh letkrh; Js.kh dk rhljk lnL; gS%
	 (d)	 gsDlkbZu 	 ([k)	C;wVkbZu	 (x)	izksikbZu	 (?k)	 ,sFkkbZu

	 7-	 buesa ls fdl dk mi;ksx dQ lhji eas gksrk gS\
	 (d)	 'kdZjk&eSFksukWy 			   ([k)	eSFksukWy
	 (x)	 ,sFksukWy&eSFksukWy			   (?k)	'kdZjk&,sFksukWy

	 8-	 –CHO gS%

	 (d)	 dkcksZfDlfyd vEy			  ([k)	dhVksu	

	 (x)	 ,sYMhgkbM			   (?k)	,Ydksgy
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mŸkj ekyk

	 1-	 ([k)	 2-	([k)	 3-	(?k)	 4-	 ([k)

	 5-	 (d)	 6-	([k)	 7-	(?k)	 8-	 (x)

fn;s x;s vuqPNsn dks if<+;s vkSj iz'uksa ds mŸkj fyf[k,A

vf/kd ek=k esa ,Ydksgy dk lsou mikip;h izdzeksa dks /khek rFk dasnzh; raf=dk dh n{krk 
dks izHkkfor djrk gSA QyLo:i leUo; esa fuEurk] lkekU; fu"ks/k dk de gksuk] Hkze dh 
fLFkfr vkSj vpsrkoLFkk vkfn ladV gksrs gSA bu gkfudkjd izHkkoksa ds lkFk] ,FksukWy ,d  
egRoiw.kZ vkSn~;ksfxd foyk;d gSA fofHkUu izdkj ds m|ksxksa eas bldk milkx ty rFkk vU; dk-
cZfud foyk;d gsA fofHkUu izdkj ds m|ksxksa esa bldk mi;ksx ty rFkk vU; dkcZfud foyk;d 
tSls ,sflfVd vEy] cSUthu] dkcZu VSV™k DyksjkbM bR;kfn ds lkFk fd;k tkrk gSA tsV batu ds bZa/
ku ds :i esa czkthy esa bldk mi;ksx gksrk gSA

	 1-	 ,FksukWy esa fo"ke&ijek.kq dks igpkfu;s%

	 (d)	 dkcZu 	 ([k)	gkbM™kstu	 (x)	czksehu	 (?k)	 vkWDlhtu

	 2-	 dkSu&lk vEy ^fljds* dk ?kVd gS\

	 (d)	 ,Fksuksbd vEy 			   ([k)	dkcksZfud vEy	

	 (x)	 vkWDlsfyd vEy			  (?k)	ySfDV vEy

	 3-	 uhps fy[ks x;s lehdj.k dk iwjk dhft;sA

		  &&&&&& $ &&&&&&&& 
H SO2 4→

lkna z
 CH3COOC2H5 + H2O

	 4-	 ,FksukWy ds v.kq dh lajpuk cukb;sA

	 5-	 ,Ydksgy lsou ds gkfudkjd izHkkoksa dh O;k[;k dhft;sA

vfr y?kq mŸkjh; iz'u (1 mark)
	 1-	 dkcZu dk ijek.kq mRd`"V xSl foU;kl dSls izkIr djrk gS\

	 2-	 CCl4 ds v.kq dh bySDV™kWu&fcanqd ljapuk cukb;sA

	 3-	 Ja[kyu ls D;k vfHkizk; gS\

	 4-	 fdjkslhu@xSl pwYgksa esa ok;q ds fy;s izosf'kdk;sa gksrh gS D;ksa\

	 5-	 ,FksukWy ds xeZ lkanz H2SO4 }kjk futZyhdj.k ds fy;s larqfyr jklk;fud lehdj.k 

fyf[k;sA
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	 6-	 izksikbZu dh lajpuk cukb;sA

	 7-	 dhVksu ds izFke lnL; dk lw= fyf[k;sA

	 8-	 vkWDlhdkjd D;k gksrk gS\ mnkgj.k fyf[k;sA

	 9-	 eSFksu ls DyksjkseSFksu izkIr djus ds fy;s dkSu&lh ≈tkZ dk mi;ksx fd;k tkrk gS\

	10-	 ,FksukWy ds vkWDlhtu esa ngu ds fy;s larqfyr jkl;fud lehdj,k fyf[k;sA

uhps fn; x;s iz'uksa esa nks dFku gSaA igyk vfHkdFku (A) o nwljk dkj.k (R)A bu iz'uksa dh if<+;s 
vkSj a, b, c, d esa ls mi;qDr fodYi dk p;u dhft;sA

		  (a) nksuksa A o R lR; gS vkSj R vfHkdFku dh lgh O;k[;k gSA

		  (b) nksuks A o R lR; gS] fdarqqq R vfHkdFku dh lgh O;k[;k ugha gSA

		  (c) A lR; gS] R xyr gSA

		  (d) A xyr gS] R lR; gSA

	 1-	 v- C;wVhu ls de fÿ;k'khy gSA

		  dk- f}&vkca/k dh mifLFkfr v.kq dh fÿ;k'khy esa o`fº djrk gSA

	 2-	 v- vlar`Ir gkbM™ksdkcZu ok;q eas uhyh Tokyk ds lkFk izTokfyr gksrk gSA

		  dk- ihyh Tokyk dk dkj.k gkbM™ksdkcZu dk viw.kZ ngu gksrk gSA

	 3-	 v- viektZd i;kZdj.k fgrS"kh ugha gksrs gSA

		  dk- viektZd vklkuh ls tSo&fuEuhd`r ugha gksrsA

	 4-	 v- ,Ydsu ladyu vfHkfÿ;k n'kkZrs gSaA

		  dk- ladyu vfHkfÿ;k vlar`Ir gkbM™ksdkcZu dk fof'k"V y{k.k gSA

	 5-	 v- isUVsu ds rhu leko;o gSaA

		  dk- lajpukRed leko;u ds fy;s gkbM™ksdkcZu esa 4 vFkok mlls T;knk la[;k esa dkcZu 

gksus pkfg;sA

2 vad

	 1-	 lkcquhdj.k dh ifjHkk"kk fyf[k;sA blds fy;s ,d jlk;fud lehdj.k fyf[k;sA

	 2-	 lkekU;r% lgla;ksth ;kSfxd fon~;qr dks izokfgr ugha djrsA D;ksa\
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	 3- 	ml ifjfLFkfr dks Li"V dhft;s ftlds QyLo:i ,FksukWy vkWDlhd`r gksdj ,Fksuksbd 
vEy cukrk gSA bldk jklkfu;d lehdj.k fyf[k;sA

	 4-	 lajpukRed leko;u dh ifjHkk"kk fyf[k;sA C;wVsu ds nks leko;oksa dh lajpuk cukb;sA

	 5-	 bu ;kSfxdksa eas izdk;kZRed lewg dh igpku dhft;sA eSFksuksbd vEy] eSFksuy] czkseks ,Fksu 
vkSj gSDlsukWyA

	 6-	 ,Fksuksbd vEy dks Xysf'ky ,flfVd vEy D;ksa dgrs gSa\ ,LVhdj.k ds fy;s jkl;kfud 
lehdj.k fyf[k;sA

	 7-	 cSUthu dh lajpuk cukb;sA

	 8-	 dkcksZfDlfyd vEy dks nqcZy vEy D;ksa dgrs gSa\ ml ,Ydksgy dk uke crkb;s ftlds 
vkWDlhd`r gksus ls eSFksuksbd vEy curk gSA

	 9-	 vkWDlhtu vkSj ,Fkkbu ds feJ.k dk ngu osfYMax ds fy;s fd;k tkrk gSA D;k vki crk 
ldrs gS fd ,Fkkbu vkSj ok;q ds feJ.k dk mi;ksx D;ksa ugh afd;k tkrk gSA

	10-	 (i) ,FksukWy dk og dkSu&lk xq.k/keZ gS ftldh otg ls bls dQ lhji vkSj fVapj vk;ksMhu 
cukus esa mi;ksx fd;k tkrk gS\

		  (ii) ,FkukWy ls ,Fkhu cukus dh fÿ;k eas lkanz lY∂;wfjd vEy dk D;k dk;Z gS\

3 vad

	 1-	 letkrh; Js.kh fdls dgrs gSa\ buds dksbZ pkj vfHky{k.k fyf[k;sA

	 2-	 fdlh ;kSfxd ds lajpukRed leko;ksa ds rhu xq.k/keZ fyf[k;sA

	 3-	 izksisuy vkSj ,sflVksu leko;o gSaA le>kb;saA

	 4-	 le>kb;s fd dkcZu ijek.kq /kuk;u ;k ø.kk;u cukus esa D;ksa vleFkZ gSa\

	 5-	 izfrLFkkiu vfHkfÿ;k dh mnkgj.k lfgr O;k[;k dhft,A

	 6-	 lar`Ir vkSj vlar`Ir dkcZu ds chp jklk;fud varj le>kkus ds fy;s ,d ijh{k.k fyf[k;sA

	 7-	 dBksj ty dks lkcqu ls mipkfjr djus ij Lde dks fuekZ.k dks le>kb;sA

	 8-	 lkcqu ,oa viektZd esa varj Li"V dhft;sA

	 9-	 dkcZu ds mu nks xq.k/kekZsa dk o.kZu dhft;s ftuds ifj.kkeLo:i ;g cgqla[;k eas ;kSfxd 

cukrk gSA

5 vad

	 1-	 fp= dh lgk;rk ls lkcqu dh lQkbZ izfÿ;k dh fÿ;kfof/k le>kb;saA
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	 2-	 ,d dkcZfud ;kSfxd 'X' ftldk vkf.od lw= C2H6O gS] {kkjh; KMnO4 dh mifLFkfr 

eas vkWDlhtu eas la;kstu dj 'Y' d fuekZ.k djrk gSA ;kSfxd X rFkk Y ds lkFk lkanz 

H2SO4 dh mifLFkfr esa xeZ djus ij ,d ehBh xa/k okyk inkFkZ mRiUu gksrk gSA X, Y vkSj 

Z dh igpku dhft;s vkSj lacaf/kr jklk;fud lehdj.k fyf[k;sA

lkadsfrd gy

	 1-	 lkcqu ds v.kq dh lajpuk] xhys eyhu] diMs+ ij mi;ksx] felsy mRifŸk] ;kaf=d mipkj] 

mi;qDr fp=A

	 2-	 X– ,FksukWy] Y– ,Fksukbd vEy 

		  Z– ,LVj ,fFky ,Fksuks,V] jklk;fud lehdj.kA
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•	 gekjs vkl&ikl ds inkFkZ rRo] feJ.k ,oa ;kSfxd ds :i esa mifLFkr jgrs gSaA

•	 rRo—,sls inkFkZ tks ,d gh izdkj ds v.kqvksa ls feydj cus gSa] rRo dgykrs gSaA 	
	 mnkgj.k— lksfM;e] lksuk] eSXuhf'k;eA

•	 vHkh rd 118 rRo Kkr gSaA

oxhZdj.k dh vko';drk D;ksa

• 	 rRo dks lqO;ofLFkr <ax ls i<+us ds fy, rFkk muds vË;;u dks vklku cukus gsrq mudks 
	 oxhZo`Gr fd;k x;kA

•	 MkWcsjkbuj ds f=d—tc rRoksa dks muds c<+rs gq, ijek.kq Hkkj ds vuqlkj ÿeokj  
	 yxk;k tk, rks rhu rRoksa ds lewg izkIr gksrs gSa ftUgsa f=d dgk x;kA f=d ds e/; rRo  
	 dk ijek.kq Hkkj vU; nks rRoksa ds ijek.kq Hkkj dk vkSlr gksrk gSA

mnkgj.k—

	   	  rRo	 ijek.kq Hkkj

		  dSfY'k;e Ca	 40.1

		  LV™kaf'k;e Sr	 87.6

		  csfj;e Ba	 137.3

lhek,°—ml le; rd Kkr rRoksa esa dsoy rhu f=d gh Kkr dj lds FksA

MkWcsjkbuj f=d	 Li	 Ca	 Cl

	 Na	 Sr	 Br

	 K	 Ba	 I

U;wySaM~l dk v‘d fLkºkUr—U;wySaM~l us rRoksa dks c<+rs ijek.kq Hkkj ds ÿe esa O;ofLFkr 
fd;k rks ik;k fd izR;sd vkBosa rRo ds xq.k igys rRo ds leku FksA

•	 bldh rqyuk laxhr ds v‘d ls dh xbZ rFkk blhfy, bls v‘d dk fLkºkUr dgk x;kA

•	 mnkgj.k—fyfFk;e ,oa lksfM;e /kkrq ds xq.k leku gSaA

lhek;sa—(1) ;g fu;e dsoy dSfY'k;e /kkrq (gYds rRoksa rd) ykxw gksrk gS

(2) 	u, rRoksa ds xq.k bl lkj.kh ls esy ugha [kkrs FksA

(3)	lkj.kh esa rRoksa dks leaftr djus ds fy, u dsoy nks rRoksa dks ,d lkFk j[k fn;k cfYd 
	 vleku rRoksa ftuds xq.kksa esa dksbZ lekurk ugha Fkh] ,d LFkku esa j[k fn;kA
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	 Sa lk	 Re js	 ga xk	 ma ek	 pa ik 	 dha /kk	 ni fu

	 H	 Li	 Be	 B	 C	 N	 O

	 F	 Na	 Mg	 Al	 Si	 P	 S

	 Cl	 K	 Ca	 Cr	 Ti	 Mn	 Fe

	 Co and Ni	 Cu	 Zn	 Y	 In	 As	 Se

	 Br	 Rb	 Sr	 Ce and La	 Zr	 -	 -

esUMsyhQ dh vkorZ lkj.kh

•	 rRoksa ds HkkSfrd rFkk jklk;fud xq.k buds ijek.kq ÊO;ekuksa ds vkorZ Qyu gSaA

•	 esUMsyhQ dh vkorZ lkj.kh rRoksa ds jklk;fud xq.k/keks± ij vk/kkfjr gSA

•	 blesa vkB (8) ≈/okZ/kj LrEHk gSa ftUgsa lewg dgrs gSa rFkk 6 {kSfrt ifDr;k° gSa ftUgsa vkorZ  
	 dgrs gSaA

es.MsyhQ dh vkorZ lkj.kh dh miyfC/k;kWa

(1) 	vKkr rRoksa ds fy, fjDr LFkku NksM+s x;s_ tSls—LdSfM;e (Sc)] xSfy;e (Ga) rFkk  
	 tesZfu;e (Ge) 

(2) 	leku xq.k/keZ okys rRoksa dks ,d lkFk LFkku fey x;kA

(3) 	fIkNyh O;oLFkk dks NsM+s fcuk gh] vfÿ; xSlksa dk irk yxus ij bUgsa vyx lewg esa j[kk  
	 tk ldrk FkkA

lhek,°—(1) leLFkkfudksa dh fLFkfr Li‘ ugha dhA

(2) 	gkbM™kstu dk LFkku fuf'pr u gksukA

(3) 	dqN rRoksa dk ijek.kq ÊO;ekuksa ds vuqlkj vuqfpr ÿeA
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vk/kqfud vkorZ lkj.kh

•	 rRo ds ijek.kq ÊO;eku dh rqyuk esa mldk ijek.kq la[;k vf/kd vk/kkjHkwr xq.k/keZ gSA
•	 vk/kqfud vkorZ fu;e ds vuqlkj—flrRoksa ds xq.k/keZ mldh ijek.kq la[;k dk vkorZ 
	 Qyu gksrs gSaA**



foKku] d{kk & X72

esUMsyhQ dh vkoZr lkj.kh osG nks"k vk/kqfud vkoZr lkj.kh }kjk nwj gks x,

(1) leLFkkfudksa dh fLFkfr Li‘ dh xbZA (leku ijek.kq la[;k okys rRo ,d LFkku ij leku 
lewg esa j[kk x;kA)

(2) dksckYV ftldh ijek.kq la[;k 27 gS og fudy (ijek.kq la[;k 28) ls igys vk,xkA

(3) 	ijek.kq la[;k lnSo iw.kZ la[;k gksrh gS] vr% gkbM™kstu o ghfy;e osG chp esa dksbZ rRo  
	 ugha vk,xkA

ijek.kq la[;k—ijek.kq la[;k dks ‘Z’ ls fu:fIkr fd;k tkrk gSA ijek.kq la[;k v.kq ds 
dsUÊ esa ik, tkus okys izksVkWu dh la[;k ds cjkcj gksrs gSaA

•	 vk/kqfud vkoZr lkj.kh esa 18 ≈/oZ LraHk gSa ftUgsa ^lewg* dgk tkrk gS rFkk 7 {kSfrt  
	 iafDr;k° gS ftUgsa vkorZ dgk tkrk gS

•	 fdlh Hkh vkorZ esa ik, tkus lHkh rRoksa esa dks'kksa dh la[;k leku gksrh gSA

mnkgj.k—Li (2, 1), Be (2, 2); B-(2, 3); C (2, 4), N(2, 5) bu lHkh rRoksa esa dks'kksa 
dh la[;k leku gSA

• 	 ,d lewg ds lHkh rRoksa esa la;ksth bysDV™kuksa dh la[;k leku gksrh gSA 

	 mnkgj.k — lewg 1 →	 H – 1

					     Li – 2, 1

					     N – 2, 8, 1,     K – 2, 8, 8, 1

•	 lHkh rRoksa esa la;ksth bysDV™kuksa dh la[;k (1) leku gSA

•	 lewg esa uhps tkus ij dks'kksa dh la[;k c<+rh tkrh gSA

•	 fdlh fo'ks"k vkorZ esa ik, tkus okys rRoksa dh la[;k bl ckr ij fuHkZj djrh gS fd  
	 fdl izdkj bysDV™ku fofHkUu dks'kksa esa Hkjs tkrs gSaA

•	 fofHkUu dks'kksa esa Hkjs tkus okys bysDV™kuksa dh la[;k ds vk/kkj ij vkorZ esa rRoksa dh  
	 la[;k crk ldrs gSaA

•	 fdlh dks'k esa bySDV™kuksa dh vf/kdre la[;k lw= 2n2 }kjk fu:fIkr dh tkrh gS tgk° n  
	 fn, x, dks'k dh la[;k dks n'kkZrk gSA

	 mnkgj.k— 

	 K dks'k (n = 1) → 2 × (1)2 = 2 rRo izFke vkorZ esa nks rRo gSaA

	 L dks'k (n = 2) → 2 × (2)2 = 8 rRo izFke vkorZ esa nks rRo gSaA

•	 vkorZ lkj.kh esa rRoksa dh fLFkfr mudh jklk;fud fÿ;k'khyrk dks crkrh gSA
•	 la;kstdrk bysDV™kuksa n~okjk] rRo }kjk fufeZr vkca/k dk izk:i rFkk la[;k fu/kkZfjr gksrh  

	 gSA
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vk/kqfud vkorZ lkj.kh dh izo`fr

(1) la;kstdrk— tc rRo jklk;fud ;kSfxd cukrk gS rks nwljs ijek.kq ds lkFk rRo dh 
la;kstd {kerk dks la;kstdrk dgrs gSa vFkok ckg;re dks'k dks iwjk djus ds fy, rRo dks ftruh 
bysDV™kWu ysus] nsus ;k lka>k djus dh t:jr gksrh gS] og rRo dh la;kstdrk dgykrh gS

	 rhljk vkorZ		  Na	 Mg	 Al	 Si	 P	 S	 Cl	 Ar

	 la;kstdrk			  1	 2	 3	 4	 3	 2	 1	 0

•	 ijek.kq lkbt—ijek.kq lkbt ls ijek.kq dh f=T;k dk irk pyrk gSA ,d ijek.kq ds  
	       dsUÊ ls ckg~;Ÿke dks'k dh nwjh gh ijek.kq lkbt gSA

•	 vkorZ esa ck,° ls nk,° tkus ij ijek.kq lkbt ;k f=T;k ?kVrh gS D;ksafd ukfHkdh; vkos'k  
	       esa ÿfed o`fº gksrh gSA

rhljk vkorZ			  Na	 Mg	 Al	 Si	 P	 S	 Cl

f=T;k (pm) 		  186	 160	 143	 118	 110	 104	 99	

•	 lewg esa ≈ij ls uhps vkus ij ijek.kq f=T;k c<+rh gS D;ksafd u, dks'kksa dh la[;k c<+rh  
	 gS ftlls fd ukfHkd vkSj ckg~re dks'k dh nwjh c<+rh tkrh gSA

         lewg I	 Li	 152

				    Na	 186

ijek.kq f=T;k (pm)	 K	 231

				    Rb	 244

				    Cs	 262

				    Fr	 270

/kkfRod xq.k—/kkfRod xq.k dk vFkZ gS fdlh rRo ds ijek.kq n~okjk bysDV™ku R;kxus dh {kerkA

•	 /kkrq,° vkorZ lkj.kh esa ck,° rjQ gSaA
•	 vkorZ esa ck,° ls nk,° tkus ij /kkfRod xq.k de gks tkrk gS D;ksafd bysDV™kWuksa ij ukfHkdh;  

	 vkos'k c<+rk gS] bysDV™kWu R;kxus dh izo`fŸk ?kV tkrh gSA
•	 /kkrq bysDV™kWu [kksrs gSa vkSj /kukRed vk;u cukrs gSaA vr% /kkrq oS|qr /kukRed rRo  

	 dgykrs gSaA
•	 lewg esa ≈ij ls uhps vkus ij /kkfRod xq.k c<+rk gSA D;ksafd la;kstdrk bysDV™kWuksa ij  

	 ukfHkdh; vkos'k ?kVrk gS rFkk ckgjh bysDV™kWu lqxerkiwoZd fudy tkrs gSaA
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v/kkfRod xq.k/keZ
•	 v/kkrq,° oS|qr Ω.kkRed gksrh gSaA os bysDV™kWuksa dks xzg.k djrh gSaA

•	 v/kkrq,°] vkorZ lkj.kh esa nkbZ vksj ikbZ tkrh gSaA

•	 vkorZ esa ck,° ls nk,° tkus ij v/kkfRod xq.k c<+rk gS D;ksafd izHkkoh ukfHkdh; vkos'k  
	 c<+us ds dkj.k bysDV™ku xzg.k djus dh izo`fŸk c<+ tkrh gSA

•	 lewg esa ≈ij ls uhps vkus ij v/kkfRod xq.k de gksrk tkrk gS D;ksafd izHkkoh ukfHkdh;  
	 vkos'k de gks tkrk gS ftlls bysDV™kWu viukus dh {kerk de gks tkrh gSA

•	 vkorZ lkj.kh ds e/; esa mi/kkrq ;k vºZ/kkrq,° ikbZ tkrh gSaA ;s dqN xq.k /kkrqvksa ds rFkk  
	 dqN xq.k v/kkrqvksa ds n'kkZrs gSaA

•	 /kkrq vkDlkbM {kkjh; izo`Gfr ds gksrs gSa tcfd v/kkrq vkDlkbM vEyh; izo`Gfr ds gksrs  
	 gSaA

	ozG-	     xq.k	 vkorZ esa  	          dkj.k	 lewg esa	         dkj.k

	la-		  ifjorZu		  ifjorZu	

	 1.	 ijek.kq	 de gksrk gS	 izHkkoh ukfHkdh; 	 c<+rk gS	 u, dks'kksa osG tqM+us
		  lkbt		  vkos'k c<+ tkrk gS		  osG dkj.k] ckgjh
				    ftlls ukfHkd ,oa 		  dks'k rFkk ukfHkd osG
				    bysDV™kWu osG chp 		  chp dh nwjh c<+rh
				    ijLij vkd"kZ.k 		  tkrh gSA
				    c<+rk gS QyLo:i
				    bysDV™ku o ukfHkd			 
				    osG e/; nwjh ?kVrh gS

	 2.	 /kkfRod 	 de gksrk	 izHkkoh ukfHkdh; 	 c<+rk tkrk	 izHkkoh ukfHkdh; 
		  xq.k	 tkrk gS	 vkos'k c<+us osG dkj.k	 gS	 vkos'k de gks tkrk 
				    la;ksth bysDV™kWu 		  gS rFkk la;ksth	
				    R;kxus dh izo`fr		  bysDV™ku R;kxus dh
				    ?kV tkrh gSA		  {kerk c<+ tkrh gSA

	 3.	 v/kkfRod	 c<+rk tkrk	 izHkkoh ukfHkdh; 	 de gks	 izHkkoh ukfHkdh;
		  xq.k	 gS	 vkos'k c<+us osG 	 tkrk gS	 vkos'k de gksus osG
				    osG dkj.k bysDV™kWu		  dkj.k bysDV™kWu 
				    xzg.k djus dh izo`fr		  viukus dh {kerk	
				    c<+ tkrh gSA		  de gks tkrh gSA
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iz'ukoyh

vfry?kq mŸkjh; iz'u (1 vad)

cgqfodYih; iz'u (MCQ)

   1.	vk/kqfud vkoZr lkj.kh esa igys vkorZ ds rRoksa ds la;ksth bysDV™kWu fdl d{kk esa jgrs gSa\

	 (a)	 M	 (b)	 N	 (c)	 K	 (d)	 L

	 2-	 	vk/kqfud vkorZlkj.kh esa He (ghfy,e) dk LFkku gSµ

	 (a)	 ckbZ rjQ ≈ij	 (b)	 nkbZ rjQ uhps	 (c)	 ckbZ rjQ uhps	 (d)	 nkbZ rjQ ≈ij 

	 3-	 vk/kqfud vkoZr lkj.kh eas ijek.kq lkbt (vkdkj) vkorZ esa ?kVrk tkrk gSµ

	 (a)	 ijh{k.k izHkko ds dkj.k 	 (b)	 izdk'k fo|qr izHkko ds dkj.k  

	 (c)	 ukfHkdh; cy esa o`f} ds dkj.k 	 (d)	 ukfHkdh; cy esa deh ds dkj.k 

  4.	 vk/kqfud vkorZlkj.kh eas igys rhu vkorZ dSls gSa\

	 (a)	  cM+s	 (b)	  NksVs	 (c)	 e/;e	 (d)	 dksbZ ugha 

	 5-	 9
5B dk vkorZ ,oa lewg dkSu lk gS

	 (a)	 Ш  A, 2	 (b)	 II&A, 3	 (c)	 IV–A,  4	 (d)	 mijksDr dksbZ ugha

	 6.	 esUMyhQ vkSj vk/kqfud vkorZ lkj.kh eas rRoksa  dkSu&ls rRo ,d gh vkorZ ds gSa\

	 (a)	 Li, Mg	 (b)	  Al, Si	 (c)	 B, Al	 (d)	 C, S

	 7.	 vkorZ lkj.kh esa fdlh lewg esa uhps tkus ij dkSu ifjofrZr ugha gksrk\

	 (a)	  la;kstdrk bysDV™kWu		  	 (b)	  ijek.kq f=T;k

	 (c)	 /kkfRod y{k.k	 		  (d)	 mijksDr lHkh

	 8.	 lcls vf/kd /kkfRod xq.k okys rRo dk bysDV™kWfud foU;kl gSµ

	 (a)	  2] 8] 7	 (b)	  2] 8] 8] 5	 (c)	 2] 8] 8] 1	 (d)	 2] 8] 2

	 9.	 lcls NksVs vkdkj dk rRo gSµ

	 (a)	  Al	 (b)	  F	 (c)	 Cl	 (d)	 K

	 10.	lgh dFku dks igpkfu,A

	 (a)	  lewg 1 ds rRo&{kkj /kkrq	 (b)	  lewg 1 ds rRo& {kkjh; /kkrq

	 (c)	 lewg 17 ds rRo & gsykstu	 (d)	 mijksDe lHkh
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	 11.	ijek.kq ÿekad dk dkSu&lk tksM+k ,d gh lewg ds rRoksa dks iznf'kZr djrk gS\

	 (a)	  11] 19	 (b)	  6] 12	 (c)	 4] 16	 (d)	 8] 17

	 12.	vk/kqfud vkorZ lkj.kh esa vkorZ iznf'kZr djrk gSA

	 (a)	  ijek.kq ÿekad	 (b)	  ijek.kq nzO;eku	(c)	 dks'kksa dh la[;k	(d)	 mijksDr dksbZ ugha

	 13.	,slk rRo ftldk ijek.kq ÿekad 16 gS] og gSµ

	 (a)	  lewg 6	 (b)	  lewg 16	 (c)	 lewg 2	 (d)	 lewg 3

	 14.	fuEufyf[kr esa dkSu&ls rRo f=d ds fu;ekuqlkj lgh gS\

	 (a)	  Na, K, Ca	 (b)	  Na, Sr, Br	 (c)	 Cl, Br, I	 (d)	 Li, Be, Ba

	 15.	esUMyhQ dh vkorZ lkj.kh ds vuqlkj {kSfrt iafDr;ksa vkSj m/oZ LraHk tkus tkrs gSaµ

	 (a)	  lewg vkSj vkorZ ÿe'k%	 (b)	  vkorZ vkSj lewg ÿe'k%

	 (c)	 dsoy lewg			   (d)	 dsoy vkorZ

vfHkdFku&dkj.k ds iz'u

	bl izdkj ds iz'uksa ds fy, nks dFku fn, x;k gSaµ,d vfHkdFku (A) vkSj ,d vU; dkj.k 
(R) gSA bls iz'uksa ds lgh mŸkj d p;u dksM (a), (b), (c), vkSj (d) ls uhps fn, vuqlkj dfj,%

	 (a)	 A vkSj R nksuksa lR; gSa] vkSj R vfHkdFku dh lgh O;k[;k gSA

	 (b)	 A vkSj R nksuksa vlR; gSa] fdarq R vfHkdFku dh lgh O;k[;k ugha gSA

	 (c)	 A lR; gSa] fdarq R vlR; gSA

	 (d)	 A vlR; gSa] fdarq R lR; gSA

	 1-	 vfHkdFku (A): leku xq.kksaa okys rhu rRoksa ds lewg dks MkWcsjkbuj f=d dgk tkrk gSA

	 	 dkj.k (R): chp okys rRo dk ijek.kq nzO;eku] vU; nks rRoksa ds ijek.kq nzO;eku dk  

yxHkx vkSlr gksrk gSA

	 2-	 vfHkdFku (A): iksVSf'k;e dh rqyuk esa yhfFk;e de /kkfRod xq.k n'kkZrk gSA

	 	 dkj.k (R): lewg esa rRoksa esa /kkfRod xq.k uhps dh vksj c<+rs gSA

	 3-	 vfHkdFku (A): lewg 2 esa mifLFkr rRoksa dh la;ksdrk 2 gksrh gSA

	 	 dkj.k (R): lewg 2 esa mifLFkr lHkh rRoksa eas] leku la;kstdrk bysDV™kWu gksrs gSaA

	 4-	 vfHkdFku (A): rRoksa ds xq.k/keZ muds ijek.kq nzO;eku dk vkorZ Qyu gksrs gSA

	 	 dkj.k (R): ;g vkorZ fu;e gsujh eksTysa us fn;k FkkA
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	 5-	 vfHkdFku (A): yhfFk;e] lksfM;e vkSj iksVSf'k;e rRo {kkj /kkrq,° gSaA

	 	 dkj.k (R): ;s lHkh /kkrq,° {kkjh; e`nk esa ik, tkrs gSaA

vfr y?kq mŸkjh; iz'u (,d 'kCn ;k ,d okD;)

	 iz'u 1-	 vk/kqfud vkorZ lkj.kh dk fu;e crkvksA

	 iz'u 2-	 vkorZ lkj.kh ds fdl vksj vki /kkrqvksa dks ik,°xs\

	 iz'u 3-	 vkorZ lkj.kh ds fdl vksj vki v/kkrqvksas dks ik,°xsA

	 iz'u 4-	 mu rRoksa dk ,d uke crkvks tks /kkrqvksa rFkk v/kkrqvksa dks vkorZ lkj.kh esa vyx 
djrs gSaA

	 iz'u 5-	 dksbZ rRo X lewg 2 ls laca/k j[krk gS bldh la;kstdrk D;k gksxh\

	 iz'u 6-	 ,d rRo Y lewg 1 ls laca/k j[krk gSA blds vkDlkbM dk lw= fy[kksA

	 iz'u 7-	 ml rRo dk uke crkvks ftlds ikl mrus gh bysDVkWu gS ftrus dh K+  vkSj Cl- ds 
ikl gSA

	 iz'u 8-	 ,sls rhu rRoksa ds uke fy[kks tks MkWcsjkbuj ds f=d dks n'kkZrs gksaA 

	 iz'u 9-	 U;wySaM~l ds v‘d fu;e dh nks lhek;sa fy[kksA 

	iz'u 10-	 rRoksa dks oxhZdj.k djus dh vko';drk D;ksa Fkh\ 

	iz'u 11-	 esUMsyhQ us rRoksa dks vkoŸkZ lkj.kh esa oxhZd`r djus ds fy, fdu nks vko';d xq.kksa 
dks /;ku esa j[kk\ 

	iz'u 12-	 la;kstdrk ls vki D;k le>rs gksA 

	iz'u 13-	 vkt rd fdrus rRoksa dh [kkst gks pqdh gSA 

	iz'u 14-	 vk/kqfud vkorZ fu;e crkb,A 

	iz'u 15-	 2] 8] 3 bySDV™kWfud foU;kl okys rRo dk uke fy[ksaA bl rRo dh la;kstdrk D;k 
gksxh\ 

	iz'u 16-	 vk/kqfud vkorZ lkj.kh esa fdrus lewg rFkk fdrus vkorZ gSaA 

	iz'u 17-	 ,d gh vkorZ ds lHkh rRoksa ds xq.k fHkUu D;ksa gksrs gSa\

y?kq mŸkjh; iz'u (2 ,oa 3 vad)

	 1.	lewg esa fdlh rRo ds bysDVkWu [kksus dh izo`fRr fdl izdkj cny tkrh gS vkSj D;ksa\

	 2.	He, Ne vkSj Ar vfdz;k'khy xSlsa D;ksa gSa\

	 3.	esUMsyhQ dh vkorZ lkj.kh dh fdUgha nks dfe;ksa dks fy[ksaA

	 4.	vkorZ lkj.kh esa gkbMkstu dh fu/kkZfjr fLFkfr dks vlkekU; D;ksa ekuk tkrk gS\
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	 5.	fdlh rRo ds /kkfRod vfHky{k.k ls vki D;k le>rs gSa\ lewg esa uhps dh vksj vkus ij 
;g dSls cnyrk gS\ dkj.k crkb,A

	 6.	/kkfRod vkWDlkbM {kkjh; izo`fRr ds gksrs gSA tcfd v/kkfRod vkWDlkbM vEyh; izo`fRr ds 
gksrs gSA Li"V dhft,A

	 7.	lewg esa uhps dh vksj vkus ij vkSj vkorZ esa ck,Wa ls nk,Wa tkus ij ijek.kq lkbt dh izo`fRr 
fdl izdkj ifjofrZr gksrh gS\ bl ifjorZu dk dkj.k fyf[k,A

	 8.	pkj rRo P, Q, R, S dk bysDV™kWfud foU;kl ÿe'k% 12, 13, 14, o 15 gSA crkb,

		 (i) rRo Q dh la;kstdrk D;k gksxh\

		 (ii) bu rRoksa esa ls dkSu lh /kkrq o v/kkrq gS\

		 (iii) buesa dkSu&lk rRo {kkjh; vkWDlkbM gksxk\

	 9.	(a) fdlh rRo ds bysDV™kWfud foU;kl ds n~okjk mldh la;kstdrk dSls Kkr dh tk ldrh  
		 gS \

		 (b) fdlh vkorZ esa la;kstdrk fdl izdkj fHkUurk n'kkZrh gS\

	10.	uhps fn, x, rRoksa ds ijek.kq lkbt dk vË;;u djsa rFkk mUgsa c<+rs ÿe esa O;ofLFkr dhft,A

		 (i)	 Na	 Li	 Rb	 Cs	 K

				  186	 152	 246	 262	 231

		 (ii) ,sls rRoksa dk uke crkb, ftudk ijek.kq lkbt lcls NksVk rFkk lcls cM+k gSA

		 (iii) lewg esa uhps tkus ij ijek.kq lkbt ij D;k izHkko iM+rk gS\

	11-	 mi/kkrq ;k vºZ/kkrq fdUgsa dgrs gSaA mnkgj.k lfgr crkb,A

	12-	 esaMyhQ ,oa vk/kqfud vkorZ lkj.kh eas fdrus vkorZ vkSj lewg gSa\� (CBSE 2013)

	13-	 X rFkk Y nks rRo gSa] ftuds ijek.kq dzekad dze'k% 17 rFkk 20 gSaA

		  (a) vkorZ lkj.kh esa X rFkk Y dh fLFkfr crkvksa\

		  (b) ;kSfxd XY dk vkf.od lw= fy[kksA 	�  (CBSE - 2013)
	 	 4Be, 9F,. 14Si, 19K, 20Ca eas ls ;g crkvksa fd dkSu&dkSu ls rRoksa dk ,d lewg 

gksxk\ dkj.k Hkh crkvksaA os dkSu ls nks rRo gS ftudk vkorZ ,d gS\ dkj.k Hkh crkvksA
(CBSE 2013)
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	14-	rRo A, B, C, D, E ftuds ijek.kq dzekad% 4, 9, 14, 19, 20 gS rks

	 (a)	 leku la;ksth bySDVkWu okys rRoksa ds uke crkvksA

	 (b)	 leku vkorZ okys rRoksa ds uke crkvks rFkk dkj.k fy[kksA

	 (c)	 leku lewg okys rRoksa ds uke rFkk dkj.k crkvksA		�   (CBSE 2015)
	 15- (a)	 vk/kqfud vkorZ lkj.kh dks cukus esa U;wySad] eSMyhQ rFkk MkWcjkbu dk eq[; ;ksxnku 

jgk gSA muds ;ksxnku dh ,d&,d [kwch rFkk ,d&,d deh crkvksA

	 (b)	 vk/kqfud vkorZ fu;e fy[kksA		�   (CBSE 2018)
	16-	 vk/kqfud vkorZ lkj.kh ds lanHkZ esa ;g crkvks fd rRoksa ds xq.kksa dh vkorhZ D;k gksrh gS\ 

,d gh lewg ds rRoksa ds xq.k ,d tSls D;ks gksrs gS\ rFkk vkorZ lkj.kh esa ck,Wa ls nk,Wa tkus 
ij bysDVkWu ysus dh {kerk ij D;k izHkko iM+rk gS\ bu nks rRFkksa ds dkj.k Hkh crkvksaA

	17-	 X, Y nks rRo gS ftuds ijek.kq dzekad 20, 17 gSA v.kq XY dk lw=k rFkk bySDVkWu MkV 
fp= cukvksA v.kq XY dk vko/k rFkk izd`fr Hkh crkvksA

	18-	 rkfydk dks ns[kdj crkvksaµ

vkorZ la[;k rRo I rRo II
2 Li – 3 Be 4
3 Na – 11 Mg – 12
4 K – 19 Ca – 20
5 Rb – 37 Sr – 38

	 (a)	 Rb ds la;ksth bysDVkWuA	 (b)	 Ca dk bysDVkWfud forj.kA

	 (c)	 K /kkrq gS ;k v/kkrqA			  (d)	 cMk vkdkj Rb dk gS ;k SrA

	19-	 ,d rRo X rhljs vkorZ rFkk 13 lewg dk gSA blds la;ksth bysDVkWu rFkk la;kstdrk  
fudkfy,A nwljk rRo Y ftlds ukfHkd esa 18 U;wVkWu gS vkSj ijek.kq nzO;eku 35 gSA Y dk 
lewg rRFkk vkorZla[;k fyf[k,A

	20-	 ml rRo dk uke] izrhd vkSj bysDVksfuDl foU;kl fyf[k,A ftldh ijek.kq la[;k 11 gSA 
bl rRo dh lewg rFkk vkorZ la[;k fyf[k,A

	21-	 D;k uhps fn, x, rRoksa ds lewg MkWcsjkbuj ds f=d ds :i esa oxhZd`r fd, tk ldrs gSA\

	 (a)	 Na, Si, Cl	 (b)	 Be, Mg, Ca

		  ijek.kq nzO;eku Be–9 Na – 23, Mg – 24, Si– 28, Cl – 35, Ca – 40

 	22-	 ;g dSls lR;kfir fd;k tkr gS fd vk/kqfud vkorZ lkj.kh fofHkUu rRoksa ds ijek.kqvksa ds 
bysDVksfuDl foU;kl ij vk/kfjr gSA
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	23-	 fdlh rRo dk bySDVksfuDl foU;kl 2, 8, 4 gSA

	 (a)	 vk/kqfud vkorZ lkj.kh eas bl rRo dh xzqi la[;k fy[kksA �

	 (b)	 bl rRo dk uke vkSj ,d HkkSfrd xq.k/keZ fy[kksA � (CBSE - 2019, Set 31/1/3)

nh?kZ mŸkjh; iz'u (5 vad)
	 1.	esUMyhQ vkorZ lkj.kh vkSj vk/kqfud vkorZ lkj.kh esa dksbZ 5 vUrj fy[ksaA

	 2.	,d rRo A dk ijek.kq ÿekad 16 gS] crkb,—
		 (i) 	rRo dk uke
		 (ii) 	HkkSfrd voLFkk
		 (iii)	gkbM™kstu ds lkFk cus ;kSfxd
		 (iv)	/kkrq ;k v/kkrq

		 (v) 	vkWDlkbM ds lw= o izo`Gfr

nh?kZ mŸkjh; iz'u 

fuEufyf[kr x|ka'k dks if<+, vkSj mrj fyf[k,A

/kkfRod y{k.k% fdlh ijek.kq dh bysDV™kWu nsus dh {kerk vkSj /kuk;u cukuk] ml /kkrq dh 
fo|qr/kukRedrk ;k /kkfRod y{k.k crkrk gSA fdlh lewg esa uhsp dh vksj /kkfRo y{k.k c<+rk 
gS D;ksafd ijek.kq f=T;k c<+rh gS vkSj vkorZ esa ck,a ls nk,a tkus ij fo|qr/kukRedrk ?kVrh gSA 
D;ksafd ijek.kq f=T;k ?kVrh gSA

v/kkfRod y{k.k%

fdlh ijek.kq dh bysDV™kWu ysus dh {kerk vkSj ø.kk;u cukuk] ml /kkrq dh fo|qrø.kkRedrk 
;k v/kkfRod y{k.k crkrk gSA os rRo ftudh fo|qrø.kkRedrk vf/kd gksrh gS muesa bysDV™kWu ysus 
dh {kerk vkSj ø.kk;u cukus dh {kerk vf/kd gksrh gSA fdlh lewg esa uhps dh vksj fo|qrø.
kkRedrk ?kVrh gS D;ksafd ijek.kq f=T;k c<+rh gS vkSj vkorZ esa ck,a ls nk,a tkus ij fo|qrø.
kkRedrk c<+rh gS D;ksafd ijek.kq f=T;k ?kVrh gSaA
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	 1.	 fuEufyf[kr fodYiksa esa dkSu /kkfRod y{k.kksa ds ?kVrs ÿe dks lgh :i esa iznf'kZr djrk gS\

	 (a)	  Cs>Rb>Li>Na>K		 (b)	  K>Rb>Li>Na>Cs

	 (c)	 Cs>Rb>K>Na>Li		 (d)	 Cs>K>Rb>Na>Li

	 2.	 vk/kqfud vkorZ lkj.kh esa gkbM™kstu dks {kkj /kkrqvksa ds lkFk j[kk x;k gS tcfd ;g  

v/kkfRod y{k.k n'kkZrk gS&

	 (a)	  D;ksafd gkbM™kstu ds ikl ,d bysDV™kWu gksrk gS vkSj rqjUr bysDV™kWu [kks nsrk gS vkSj 
ø.kk;u curk gSA

	 (b)	  D;kasfd gkbM™kstu {kkj /kkrqvksa dh rjg vklkuh ls ,d bysDV™kWu [kks nsrk gS vkSj /kuk;u 
curk gSA

	 (c)	 D;ksafd gkbM™kstu gSykstu dh rjg vklkuh ls ,d bysDV™kWu xzg.k djrk gS vkSj ø.kk;u 
cukrk gSA

	 (d)	 D;kasfd gkbM™kstu v/kkrqvksa ds y{k.k n'kkZrk gSA

	 3.	 fuEufyf[kr esa fdldh fo|qrø.kkRedrk vf/kd gS\

	 (a)	  F	 (b)	  Cl	 (c)	 Br	 (d)	 I
	 4.	 fdlh lewg es uhps dh vksj tkus ij gSykstu dh fo|qrø.kkRedrk eas ifjorZu ds dkj.k 

dks igpkfu,%

	 (a)	  lewg esa uhps dh vksj ij fo|rqø.kkRedrk c<+rh gS D;ksafd ijek.kq f=T;k ?kVrh gSA

	 (b)	  lewg es uhps dh vksj tkus ij fo|qrø.kkRedrk ?kVrh gS D;ksafd bysDV™kWu [kksus dh 
{kerk de gks tkrh gSA

	 (c)	 lewg esa uhps dh vksj tkus ij fo|qrø.kkRedrk ?kVrh gS D;ksafd ijek.kq f=T;k c<+rh 
gS@bysDV™kWu xzg.k djus dh {kerk de gks tkrh gSA

	 (d)	 lewg esa uhps dh vksj tkus ij fo|qrø.kkRedrk c<+rh gS D;ksfd ukfHkd vkSj la;ksdrk 
bysDV™kWuksa ds chp dk vkd"kZ.k cy c<+ tkrk gSA

	 5.	 fuEufyf[kr dFkuksa esa dkSu lk dkj.k lgh O;k[;k djrk gS ^^∂yksjhu (72pm) dh  
ijek.kq f=T;k yhfFk;e (152pm) ls de gS**\

	 (a)	  F vkSj Li ,d gh lewg esa ik, tkrs gSaA lewg esa uhps dh vksj tkus ij ijek.kq f=T;k c<+r gSA

	 (b)	 F vkSj Li ,d gh vkorZ eas ik, tkrs gSA vkorz esa dks'kksa dh la[;k c<+us ij ijek.kq 
f=T;k c<+rh gSA

	 (c)	 F vkSj Li ,d gh lewg esa ik, tkrs gSA lewg esa uhps dhvksj tkus ij ijek.kq f=T;k ?kVrh gSA

	 (d)	 F vkSj Li ,d gh vkorZ esa ik, tkrs gSA vkorZ ea ck,a ls nk,a tkus ij ijek.kq f=T;k 
?kVrh gSA
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tSo izozGe % 
os lHkh izozGe tks la;qDr :i ls tho osG vuqj{k.k dk dk;Z djrs gS] tSo izozGe dgykrs gSaA

tSo izozGe

iks"k.k             'olu             ogu             mRltZu

iks"k.k % 
Hkkstu xzg.k djuk] ips Hkkstu dk vo'kks"k.k ,oa 'kjhj }kjk vuqj{k.k osG fy, mldk mi;ksx] 

iks"k.k dgykrk gSA

iks"k.k osG vk/kkj ij thoksa dks nks lewg esa ck°Vk tk ldrk gSA

iks"k.k

Loiks"kh iks"k.k

iks"k.k dk og rjhdk ftlesa tho vius vkl&ikl 
osG okrkoj.k esa mifLFkr ljy vtSo inkFkks± tSls 
CO2, ikuh vkSj lw;Z osG izdk'k ls viuk Hkkstu 
Lo;a cukrk gSA

mnkgj.k % gjs ikS/ksA  

fo"keiks"kh iks"k.k

iks"k.k dk og rjhdk ftlesa tho viuk Hkkstu 
Lo;a ugha cuk ldrk] cfYd vius Hkkstu osG 
fy, vU; thoksa ij fuHkZj gksrk gSA

mnkgj.k % ekuo o vU; thoA

Loiks"kh iks"k.k % 
Loiks"kh iks"k.k gjs ikS/kksa es rFkk oqGN thok.kqvksa tks izdk'k la'ys"k.k dj ldrs gSa] esa gksrk gSA

izdk'k la'ys"k.k % 
;g og izozGe gS ftlesa Loiks"kh ckgj ls fy, inkFkks± dks mGtkZ lafpr :i esa ifjofrZr dj 

nsrk gSA ;s inkFkZ dkcZu MkbvkWDlkbM rFkk ty osG :i esa fy, tkrs gSa] tks lw;Z osG izdk'k rFkk 
DyksjksfQy dh mifLFkfr esa dkcksZgkbM™sV esa ifjofrZr dj fn, tkrs gSaA

2 2 6 12 6 2 26CO +12H O C H O + 6O + 6H O→Dykjs kfs Qy
lw;Z dk izdk'k
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izdk'k la'ys"k.k osG fy, vko';d dPph lkexzh %

	 O 	lw;Z dk izdk'k
	 O 	DyksjksfQy	
	 O 	dkcZu MkbvkWDlkbM & LFkyh; ikS/ks bls ok;qe.My ls izkIr djrs gSaA
	 O 	ty & LFkyh; ikS/ks] tM+ksa }kjk feV~Vh ls ty dk vo'kks"k.k djrs gSaA

izdk'k la'ys"k.k osG nkSjku fuEufyf[kr ?kVuk,a gksrh gSa %

	 O 	DyksjksfQy }kjk izdk'k mGtkZ dks vo'ksf"kr djuk A	
	 O 	izdk'k mGtkZ dks jklk;fud mGtkZ esa :ikarfjr djuk rFkk ty v.kqvksa dk 
		  gkbM™kstu rFkk vkWDlhtu esa vi?kVuA

	 O 	dkcZu MkbZvkWDlkbM dk dkcksZgkbM™sV esa vip;uA

ja/kz (Stomata) 

iŸkh dh lrg ij tks lw{e fNnz gksrs gSa] mUgsa ja/kz (Stomata) dgrs gSaA
ja/kz osG izeq[k dk;Z %

O  izdk'k la'ys"k.k osG fy, xSlksa dk vf/kdka'k vknku&iznku bUgha fNnzksa osG }kjk gksrk 
gSA
O  ok"iksRltZu izfozG;k esa ty (ty ok"i osG :i esa) ja/kz }kjk fudy tkrk gSA

fp= % ja/kz&iŸkh dh lrg ij lw{e fNnz 'olu xSlksa osG fofue; vkSj ok"iksRltZu osG fy, [kqyrs&can 
gksrs gSaA
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I. vehck esa iks"k.k

izk.khleiks"k.k 
(Holozoic)

blesa tho laiw.kZ HkksT; inkFkZ 
dk varxzZg.k djrs gSa rFkk 
mudk ikpu 'kjhj osG vanj  
gksrk gSA

mnkgj.k % vehck] ekuoA

e`rthoh iks"k.k 
(Saprophytic)

e`rthoh viuk Hkkstu 
e`rthoksa osG 'kjhj o lM+s&xys 
dkcZfud inkFkks± ls izkIr 
djrs gSaA

mnkgj.k % QiwaGnh] dodA

ijthoh iks"k.k 
(Parasitic)

ijthoh] vU; thoksa osG 'kjhj 
osG vanj ;k ckgj jgdj] mudks 
fcuk ekjs] muls viuk iks"k.k  
izkIr djrs gSaA
mnkgj.k% tksd] vejcsy] tw°] QhrkòGfeA

fo"keiks"kh iks"k.k (Hetrotrophic Nutrition)

fo"keiks"kh iks"k.k

II.  iSjkehf'k;e esa iks"k.k

	 iSjkehf'k;e 	 i{ekHk	 Hkkstu ,d fof'k"V LFkku ls
		  (dksf'kdk dh iwjh lrg 	 gh xzg.k fd;k tkrk gSA

		  dks <osG gksrs gSa)

vehck

Hkkstu dks vius iknkHk dh lgk;rk ls 
?ksj ysrk gS

[kk| fjfDrdk

[kk| fjfDrdk esa tfVy inkFkZ dk 
fo?kVu ljy inkFkks± esa fd;k tkrk gSA

cpk gqvk vip dksf'kdk dh lrg 
dh vksj xfr djrk gSA

;s inkFkZ 'kjhj ls ckgj fu"dkfLkr dj 
fn;k tkrk gSA
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euq"; esa iks"k.k

vraxzg.k        ikpu        vo'kks"k.k        Lokaxhdj.k        cfg%{ksi.k

vkgkj uky ewy :i ls eqag ls xqnk rd foLrkfjr ,d yach uyh gSA

1. 		  eqag 	 →	 Hkkstu dk var xzg.k

		  ↓

		  nk°r	 →	 Hkkstu dks pckuk

		  ↓

		  ftg~ok	 →	 Hkkstu dks ykj osG lkFk iwjh rjg feykuk

		  ↓

		  ykj xzafFk	 →	 ykj xzafFk ls fudyus okys jl dks ykj jl ;k  
		  ↓		  ykj dgrs gSaA
				    LVkpZ ykj ,feysl ,atkbe ekYVksl 'koZGjk

2. 	    Hkkstu xzfLkdk	 → 	 eqag ls vkek'k;  rd Hkkstu] xzfLkdk  dh   
				    ozGekoqGapd xfr (Peristaltic  
		  ↓		  movement) }kjk ys tk;k tkrk  gSA  
				    (xzfLkdk dh eklisf'k;ksa dk laoqGpu vkSj  
				    f'kfFkyu)

Ekkuo ikpu ra=
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	 3.	 vkek'k;	 →	 	                        tBj xzafFk;ka

					     isfIlu	 gkbM™ksDyksfjd	 'ys"ek
						      vEy
					     ikpd ,atkbe	 (vEyh; ek/;e	 (vkek'k; osG 
					     (izksVhu dk	 rS;kj djrk gS	 vkarfjd vLrj
					     ikpu djrk gS)	 tks fd isfIlu	 dh vEy ls 
						      dh fozG;k esa 	 j{kk djrk gS)
						      lgk;d gksrk

						      gSA)

	 4.	 {kqnzka=	 →		  (i)                     vkar jl

								         ifjofrZr djrk gS

					     dkcksZgkbM™sV	 olk	 izksVhu

					     Xywdkst 	 olk vEy 	 vehuks vEy
						      fXyljkWy

					     (ii) ;o`Gr rFkk vXU;k'k; ls lzko.k izkIr  
						       djrh gSA

					     (a)  ;o`Gr → fIkŸkjl → fIkŸk yo.k

						              olk        fIkŸk yo.k	        olk

						      (cM+h xksfydkvksa) beYlhdj.k (NksVh xksfydkvksa)

				    	 (b) vXU;k'k; →  vXU;k'kf;d jl

						      ,sfeysl ,atkbe   fV™fIklu ,atkbe   ykbist ,atkbe

						      izksVhu	 fV™fIklu	 isiVksUl

						      olk	 ykbist	 olk vEy

						      LVkpZ	 ,feysl	 Xywdkst

					     (iii) nh/kZjkse   → 	 vo'kks"k.k dk lrgh 

						        (Villi)		 {ks=Qy c<+k nsrs gSaA

	 5.	 c`gnzka=	 →		  ty dk vo'kks"k.k] oT;Z inkFkZ xqnk }kjk 'kjhj ls  
					     ckgj dj fn;k tkrk gSA
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vkWDl
ht

u d
h v

uqi
fLF

kfr v
kWDlhtu d

k v
Hkko

vkWDlhtu dh mifLFkfr

'olu								      
iks"k.k izozGe osG nkSjku xzg.k dh xbZ [kk| lkexzh dk mi;ksx dksf'kdkvksa esa gksrk gSa ftlls 

fofHkUu tSo izozGeksa osG fy, mGtkZ izkIr gksrh gSA mGtkZ mRiknu osG fy, dksf'kdkvksa esa Hkkstu osG 
fo[kaMu dks dksf'kdh; 'olu dgrs gSaA

fHkUu iFkksa }kjk Xywdkst dk fo[kaMu

Xywdkst
C6H12O6 (6C)

		                   dksf'kdk nzO; esa
   	                                                           (3C)

                                                     ik;:osV $ mGtkZ

	bFksukWy $ dkcZuMkbvkWDlkbM $	 ySfDVd vEy $ mGtkZ	 dkcZu MkbvkWDlkbM $

	 mGtkZ] tSls ;hLV fd.ou	 (gekjh is'kh dksf'kdk esa)	 ty $ mGtkZ

			   (ekbVksdkWfUM™;k esa)

vok;oh 'olu

	O	vkWDlhtu dh vuqifLFkfr esa gksrk gSA
	O	Xywdkst dk viw.kZ mip;u gksrk gS] ftlesa  
		 ,FksukWy] ySfDVd vEy] dkcZu  
		 MkbvkWDlkbM vkSj mGtkZ eqDr gksrh gSA
	O	;g osGoy dksf'kdk nzO; esa gksrk gSA
	O	de mGtkZ mRiUUk gksrh gSA (2ATP)
mnkgj.k % ;hLVA

ok;oh; 'olu

	O	vkWDlhtu dh mifLFkfr esa gksrk gSA
	O	Xywdkst dk iw.kZ mip;u gksrk gS]  
		 dkcZuMkbvkWDlkbM] ikuh vkSj mGtkZ eqDr  
		 gksrh gSA
	O	;g dksf'kdk nzO; o ekbVksdkfUM™;k esa  
		 gksrk gSA
	O vf/kd mGtkZ mRiUu gksrh gSA (36ATP)
mnkjg.k % ekuoA

'olu
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ekuo 'olu ra=
uklk}kj

↓
xzluh

↓
daB

↓
'okl uyh

↓
'oluh

↓
'olfudk

↓
iqG∂iqGl (isGQM+s)

↓
owGfIkdk dks'k

↓
#f/kj okfgdk,a
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O  var 'olu % lkal }kjk ok;qeaMy ls xSlksa dks vanj ys tkuk gSA

O  mPNolu % isGQM+ksa ls ok;q ;k xSlksa dks ckgj fudkyukA

O  LFkyh; tho % 'olu osG fy, ok;qeaMy ls vkWDlhtu dk mi;ksx djrs gSaA

O  tks tho ty esa jgrs gSa % os ty esa foys; vkWDlhtu dk mi;ksx djrs gSaA

owGfIkdk] jDr o mŸkdksa osG chp xSlksa dk vknku&iznku
1. ok;q (O2 ls le`º) (owGfIkdk) →  jDr okfgdk  →  O2, RBC esa gheksXyksfcu osG 

   		   lkFk feydj HbO2 cukrh gSA

↓
CO2 dk mRiknu (mŸkd esa) ← Xywdkst dk vkWDlhdj.k (mŸkd esa) ← /keuh }kjk O2  

								        mŸkdksa esa igqaprh gSA

2. CO2 (mŸkdksa esa)	    →     CO2 jDr okfgdk esa 	 → 	 CO2 dk jDr esa folj.k

↓
CO2 dk ekspu (uklk}kj  ← CO2 dk owGfIkdk dks'k esa folj.k ← jDr okfgdk }kjk owGfIkdk  

	 esa folj.k  }kjk ckgj)

laogu
euq"; esa Hkkstu] vkWDlhtu o vU; vko';d inkFkks± dh fujarj vkiwfrZ djus okyk ra=] 

laogu ra= dgykrk gSA

mPNolu

	O 	o`{kh; xqgk vius ewy vkdkj esa okfIkl vk  
		 tkrh gSA

	O 	ilfy;ksa dh isf'k;ka f'kfFky gks tkrh gSaA

	O 	o{k vius LFkku ij okil vk tkrk gSA

	O 	xqgk esa ok;q dk nkc c<+ tkrk gS vkSj ok;q 

		 (dkcZu MkbvkWDlkbM) isGQM+ksa ls ckgj  
		 gks tkrh gSA

var% 'olu

     var% 'olu osG nkSjku

	O	o`{kh; xqgk iSGyrh gSA

	O 	ilfy;ksa ls layXu isf'k;ka fLkoqGM+rh gSaA

	O 	o{k mGij vkSj ckgj dh vksj xfr  
		 djrk gSA

	O 	xqgk esa ok;q dk nkc de gks tkrk gS vkSj  
		 ok;q isGQM+ksa esa Hkjrh gSA

ekuo 'olu fozG;k
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ekuo laogu ra= osG eq[; vo;o bl izdkj gSa

‚n;            jDr ufydk,a (/keuh o f'kjk)            ogu ek/;e (jDr o ylhdk)

jDr

		  d.kh; vo;o		  nzoh; vo;o	 ihys jax dk rjy inkFkZ

		  (#f/kj df.kdk,a)		  (IykTek)	 ftlesa 90% ty gksrk gS rFkk

					     'ks"k vo;o tSfod % IykTek

	 yky jDr 	 'osr jDr	 jDr		  izksVhu tSls ,yC;wfeu] XyksC;wfyu

	 df.kdk,a 	 df.kdk,a	 IysVySV~l		  vtSfod% [kfut rRo

	 O2, CO2 dk ogu]	 'kjhj dks	 jDr dk		

	 gheksXyksfcu (Hb)	 jksx&eqDr	 FkDdk

	 jDr dks yky	 djus esa	 cukus esa

	 jax nsrk gSA	 lgk;d	 lgk;d

/keuh

O vkWDlho`Gr #f/kj dks ‚n; ls 'kjhj osG  
	   fofHkUUk vaxksa rd ys tkrh gSA viokn  
     iqG∂iqGl&/keuhA

O	 /keuh dh fHkfŸk eksVh o vf/kd yphyh  
     gksrh gSA

O okYo ugha gksrsA

O ;s lrgh ugha gksrh] mŸkdksa osG uhps ikbZ  
    tkrh gSaA (Deep seated)

f'kjk

O  f'kjk,a fofHkUu vaxksa ls vukWDlho`Gr #f/kj  
   ,d= djosG okil ‚n; esa ykrh gSaA  
	     viokn iqG∂iqGl&f'kjk

O  f'kjk dh fHkfŸk de eksVh o de yphyh        
     gksrh gSA

O okYo gksrs gSaA

O ;s lrgh gksrh gSaA (Superficial)

jDr okfgdk
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fp= % ekuo 'kjhj esa #f/kj ifjlapj.k n'kkZus osG fy, js[kkfp=

O 	ekuo ‚n; ,d iEi dh rjg gksrk gS tks lkjs 'kjhj esa #f/kj dk ifjlapj.k djrk gSA

O 	vfyan dh vis{kk fuy; dh is'kh; fHkfŸk eksVh gksrh gS D;ksafd fuy; dks iwjs 'kjhj esa 

	 vf/kd jDrpki ls #f/kj Hkstuk gksrk gSA

fp= % ekuo ‚n; dh vuqizLFk dkV

‚n; esa mifLFkr okYo #f/kj izokg dks mYVh fn'kk esa jksduk lqfuf'pr djrs gSaA

ylhdk % ,d rjy mŸkd gS] tks #f/kj IykTek dh rjg gh gS_ ysfdu blesa vYiek=k esa 
izksVhu gksrs gSaA ylhdk ogu esa lgk;rk djrk gSA

ikniksa esa ifjogu

tkbye                            ∂yks,e

vkWDlhtuhd`r
:f/kj
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tkbye % ikni ra= dk ,d vo;o gS] tks e`nk ls izkIr ty vkSj [kfut yo.kksa dk ogu 
djrk gS tcfd ∂yks,e ifŸk;ksa }kjk izdk'k la'ysf"kr mRiknksa dks ikS/ks osG vU; Hkkxksa rd ogu 
djrk gSA

tM+ o e`nk osG e/; vk;u lknz.k esa varj osG pyrs ty e`nk ls tM+ksa esa izos'k dj tkrk gS 
rFkk blh osG lkFk ,d ty LraHk fuekZ.k gks tkrk gS] tks fd ty dks yxkrkj mGij dh vksj /kosGyrk 
gSA ;gh nkc ty dks mG°ps o`{k osG fofHkUUk Hkkxksa rd igqpkrk gSA

;gh ty ikni osG ok;oh; Hkkxksa }kjk ok"i osG :i esa okrkoj.k esa foyhu gks tkrk gS] ;g 
izde ok"iksRltZu dgykrk gSA

bl izde }kjk ikS/kksa dks fuEu :i ls lgk;rk feyrh gSA

O  ty osG vo'kks"k.k ,oa tM+ ls ifŸk;ksa rd ty rFkk foys; [kfut yo.kksa osG mifjeq[kh 

	 xfr esa lgk;dA

O 	ikS/kksa esa rki fu;eu esa Hkh lgk;d gSA

Hkkstu rFkk nwljs inkFkks± dk LFkkukarj.k (ikS/kksa esa)

O 	izdk'k la'ys"k.k osG foys; mRiknksa dk ogu LFkkukarj.k dgykrk gS tks fd ∂yks,e mGrd  
	 }kjk gksrk gSA

O 	LFkkukarj.k ifŸk;ksa ls ikS/kksa osG 'ks"k Hkkxksa esa mifjeq[kh rFkk v/kkseq[kh nksuksa fn'kkvksa esa  
	 gksrk gSA

O 	∂yks,e }kjk LFkkukrj.k mGtkZ osG iz;ksx ls iwjk gksrk gSA vr% lqozGkst ∂yks,e mGrd esa  
	 ,-Vh-ih- mGtkZ ls ijklj.k cy }kjk LFkkukarfjr gksrk gSA

ekuo esa mRltZu
og tSo izde ftlesa thoksa esa mikip;h fozG;kvksa esa tfur gkfudkjd ukbV™kstu ;qDr inkFkks± 

dk fu"dklu gksrk gS] mRltZu dgykrk gSA
,d dksf'kdh; tho bu vif'k"V inkFkks± dks 'kjhj dh lrg ls ty esa folfjr dj nsrs gSaA

ekuo mRltZu ra= esa mifLkFkr vax fuEu izdkj osG gSaµ
(1) ,d tksM+k o`Dd (Kidney)

(2) ,d tksM+k ew=okfguh (Ureter)

(3) ,d ew=k'k; (Bladder)

(4) ,d ew= ekxZ (Urethera)
ekuo mRltZu ra=
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O 	o`Dd esa ew= cuus osG ckn ew=okfguh ls gksrk gqvk ew=k'k; esa ,df=r gksrk gSA

O 	ew= cuus dk mn~ns'; #f/kj esa ls oT;Z (gkfudkjd vif'k"V) inkFkks± dks Nkudj ckgj  
	 djuk gSA

o`Dd esa ew= fuekZ.k izfozG;k
o`Dd dh lajpukRed o fozG;kRed bdkbZ o`Ddk.kq (Nephron) dgykrh gSA o`Ddk.kq osG 

eq[; Hkkx bl izdkj gSaA

1.	 dsf'kdk xqPN (Xykses#yl) % ;g iryh fHkfŸk okyk #f/kj dksf'kdkvksa dk xqPNk gksrk gSA

2. 	 ckseu laiqV

3. 	 ufydkdkj Hkkx

4. 	 laxzkgd okfguh

o`Dd esa mRltZu dh fozG;kfof/k

fp= % o`Ddk.kq dh jpuk

1. 	 dsf'kdk xqPN fuL;anu % tc o`Dd&/keuh dh 'kk[kk o`Ddk.kq esa izos'k djrh gS] rc ty] yo.k]  
	 Xywdkst] vehuksa vEy o vU; ukbV™kstuh vif'k"V inkFkZ] dksf'kdk xqPN esa ls Nudj okseu laiqV  
	 esa vk tkrs gSaA

2. 	 o.kkZRed iqu % vo'kks"k.k % o`Ddk.kq osG ufydkdkj Hkkx esa] 'kjhj osG fy, mi;ksxh inkFkks±] tSls  
	 Xywdkst] vehuks vEy] yo.k o ty dk iqu% vo'kks"k.k gksrk gSA

3.	 ufydk lzko.k % ;wfj;k] vfrfjDr ty o yo.k tSls mRlthZ inkFkZ o`Ddk.kq osG ufydkdkj Hkkx  
	 osG vafre fLkjs esa jg tkrs gSa o ew= dk fuekZ.k djrs gSaA ogka ls ew= laxzkgd okfguh o ew=okfguh  
	 ls gksrk gqvk ew=k'k; esa vLFkk;h :i ls laxzfgr jgrk gS rFkk ew=k'k; osG nkc }kjk ew=ekxZ ls  
	 ckgj fudyrk gSA
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o`Gf=e o`Dd (Artificial Kidney)

o`Gf=e o`Dd (viksgu) % ;g ,d ,slh ;qfDr gS ftlosG }kjk jksfx;ksa osG #f/kj esa ls o`Gf=e 
o`Dd dh enn ls ukbV™kstu ;qDr vif'k"V inkFkks± dk fu"dklu fd;k tkrk gSA

izk; % ,d LoLFk O;Ld esa izfrfnu 180 yhVj vkjafHkd fuL;anu o`Dd esa gksrk gSA ftlesa ls 
mRlftZr ew= dk vk;ru 1-2 yhVj gSA 'ks"k fuL;anu o`Ddufydkvksa esa iquvo'kksf"kr gks tkrk gSA

ikni esa mRltZu

O 	ok"iksRltZu izfozG;k }kjk ikni vfrfjDr ty ls NqVdkjk ikrs gSaA

O 	cgqr ls ikni vif'k"V inkFkZ  dksf'kdh; fjfDrdk esa lafpr jgrs gSaA

O 	vU; vif'k"V inkFkZ (mRikn) jsftu rFkk xksan osG :i esa iqjkus tkbye esa lafpr jgrs gSaA

O 	ikni oqGN vif'k"V inkFkks± dks vius vklikl e`nk esa mRlftZr djrs gSaA

iz'ukoyh

vfr y?kqmRkjh; iz'u (1 Mark)

	 1.	Loiks"kh vkSj fo"keiks"kh iks"k.k esa varj Li"V djksA

	 2.	 tkbye dks ;fn ikS/kksa ls gVk fn;k tk, rks D;k gksxk \

	 3.	 Hkkstu osG ikpu esa ykj dh D;k Hkwfedk gS \

	 4. 	ikS/kksa esa [kfut inkFkks± vkSj ikuh osG ifjogu osG fy, fo'ks"k mGrd dk uke fy[kksA

	 5. 	beYlhdj.k D;k gS \

	 6. 	dkSu&lk ikni o.kZd lw;Z osG izdk'k dks vo'kksf"kr djrk gS \

	 7. 	euq"; esa lcls cM+h /keuh dk uke crkb,A

	 8. 	ok"iksRltZu dh ifjHkk"kk fy[ksaA

	 9. 	xqnsZ dh fozG;kRed vkSj lajpukRed bdkbZ dk uke crkb,A

	10. 	vkek'k; esa vEy dk D;k dk;Z gS \

cgqfodYih iz'u

	 1.	 ekuo vk/kkj uky eas Hkkstu es feyus okys izFke ,atkbe gSµ

	 (d)	 isfIlu	 ([k)	lsywysl	 (x)	 fVfIlu	 (?k)	 ,ehysl
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	 2. 	ja/kz dk [kqyuk vkSj can gksuk fu;af=r gksrk gSµ

	 (d)	 rkieku	

	 ([k)	 vkWDlhtu

	 (x)	 ja/kz eas dkcZu MkbZvkDlkbM dh lkanzrk

	 (?k)	 j{kh dksf'kdk esa ty

	 3. 	uhps fn, x, fp=k esa ‘A’ rFkk ‘B’ gSµ

	 (d)	 j{kh dksf'kdk rFkk ja/kz fNn

	 ([k)	 ,ihMeZy dksf'kdk rFkk j{kh dksf'kdk

	 (x)	 ,ihMeZy dksf'kdk rFkk j{kh dksf'kdk

	 (?k)	 j{kh dksf'kdk rFkk ,ihMeZy dksf'kdk

	 4. 	 fuEufyf[kr vfHkfdz;k dks iwjk dhft,µ

		  6CO2 + 12H2O →idz k'k  C6H12O6 + 6O2 + 6H2O

	 (d)	 ekbVksdkWfUM™;k	 ([k)	gfjr yod	 (x)	vk;ksMhu	 (?k)	 DyksjksfQy	
	 5.	 dksf'kdk dh mtkZ bZdkbZ gSµ
	 (d)	 ATP	 ([k)	AMP	 (x)	CO2	 (?k)	 ADP

	 6.	 ≈rdksa ls fudyus ds ckn jDr eas fdldh ek=k vf/kd gksxhA

	 (d)	 dkcZu MkbZvkWlkbM			   ([k)	ty

	 (x)	 gheksXyksfcu			   (?k)	vkWDlhtu

	 7.	 Loiksf"k;kass eas vkarfjd (dksf'kdh;) ≈tkZ HkaMkj gSA

	 (d)	 Xykbdkstu	 ([k)	izksVhu	 (x)	LVkpZ (eaM)	 (?k)	 olh; vEy

	 8.	 tc euq";ksa ds ≈rdksa eas vkWDlhtu dh deh gksrh gS rks fuEu eas ls fdl LFkku ij ikb:fod 

vEy ySfDVd vEy eas ifjofrZr gksrk gSµ
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	 (d)	 dksf'kdknzO;			   ([k)	DyksjksIykLV (gfjr yod)	

	 (x)	 ekbVksdkfUM™;k			   (?k)	xkWYthdk;

	 9.	 ladqpu ds le; fuEu eas ls dkSu gn; eas jDr ds foijhr fn'kk ds izokg dks fu;fU=r djrk 

gSµ

	 (d)	 vkfyUn dh iryh fHkfŸk	 ([k)	gn; eas mifLFkr okYo

	 (x)	 fuy; dh eksVh is'kh; fHkfŸk	 (?k)	mijksDr lHkh

	10.	 fuEufyf[kr esa ls fdl ,atkbe dks lfÿ; gksus ds fy, vEyh; ek/;e dh vko';drk 

gksrh gSµ

	 (d)	 fV™fIlu	 ([k)	isfIlu	 (x)	ykbist	 (?k)	 buesa ls dksbZ ugha

	11. 	dkj.k crkvksµ

	 (d)	 iRrh dh ≈ijh lrg dh vis{kk fupyh lrg ij ja/kzks dh la[;k dh vf/kd gksrh gSA

	 ([k)	 /kefu;ksa dh fHkfr eksVh gksrh gSA

	 (x)	 ikniksa dh ≈tkZ vko';drk de gksrh gSA

	 (?k)	 tyh; thoksa dh 'olu nj LFkyh; thoksa dh vis{kk vf/kd gksrh gSA

	 12. (i)	 g`n; eas foifjr fn'kk esa jDr ds izokg dks dkSu fu;af=r djrk gS\

	 (ii)	 ml izzdze dk uke crkb;s ftlds }kjk ,d dksf'kdh; tho Hkkstu xzg.k djds xSlksa 
dks vknku iznku djuk rFkk vif'k"V dk fu"dklu djrs gSa\

mŸkj ekyk

	 1-	 (?k)	 2-	(?k)	 3-	(d)	 4-	 ([k)

	 5-	 (d)	 6-	(d)	 7-	(x)	 8-	 (d)

	 9-	 ([k)	 10-	([k)

	13.	 fuEUk iz'uksa esa nks dFku fn, x, gSa ftuesa ls (A) vfHkdFku gS rFkk (R) dkj.k gSA bu iz'uksa 

dk lgh mŸkj fuEufyf[kr dksM (a), (b), (c) ;k (d) ds vuqlkj p;fur djsaA

	 (a)	 (A) rFkk (R) nksuksa lgh gSa rFkk (R) (A) dk lgh Li"Vhdj.k gSA	

	 (b)	 (A) rFkk (R) nksuksa lgh ijUrq (R) (A) dk lgh Li"Vhdj.k ugha gSA

 	 (c)	 (A) lR; gS ijUrq (R) vlR; gSA

	 (d)	 (A) vlR; gS ij (R) lR; gSA
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	 I.	 vfHkdFkuµ tyh; thoksa dh 'olu nj LFkyh; thoksa ls /kheh gksrh gSaA

		  dkj.kµ	ty eas ?kqyh vkWDlhtu dh ek=k ok;q eas mifLFkr vkWDlhtu dh ek=k ls de 

gSA

	 II.	 vfHkdFkuµ ty ds ogu esa ewy nkc jkf= ds le; fo'ks"k :i ls izHkkoh gSA

		  dkj.kµ	ok"iksRltZu d"kZ.k] tkbye esa ty dh fnu ds le; es xfr ds fy, eq[; 

izsjd cy gksrk gSA

	 III.	 vfHkdFkuµ	jU/kz (fNnzksa) dk [kqyuk vkSj can gksuk }kj dksf'kdkvksa dk ,d dk;Z gSA

		  dkj.kµ	tc }kj dksf'kdkvksa ls ty ckgj vkrk gS vkSj oks fldqM+ tkrh gS rks jU/kz fNnz 

[kqy tkrk gSA

	 IV.	 vfHkdFkuµ	:f/kj dk IySTek Hkkstu] dkcZu&MkbZ&vkWDlkbM rFkk ukbV™kstuh oT;Z inkFkZ 

dk ogu djrs gSaA

		  dkj.kµ	yky :f/kj df.kdk,° vkWDlhtu dk ogu djrh gSaA

mŸkj ekyk

	 13-	 I. (d)	 II.	 (a)	 III.	 (c)	 IV.	 (b)

fuEufyf[kr vuqPNsn dks i<sa+ rFkk iz'uksa dk mŸkj nsaµ
d'ks:dh gn; dh ljapuk eas ehu oxZ ls ysdj i{kh ;k Lruik;h thoksa rd ge cgqr vUrj 

ikrs gSaA ehu esa lkekU; nks dks"Bd okyk gn; gksrk gS tcfd mHk;pj oxZ eas gn; rhu dks"Bd 
(nks vkfyUn o ,d fuy;) okyk gksrk gSA ljhl`i oxZ esa ,d viw.kZ foHkkftdk fuy; dks ckWVrh 

gSA i{kh ,oa Lruik;h oxksZa esa pkj dks"Bd okyk gn; gksrk gSA

	 1.	 ehu oxZ eas jDr gn; ls Dykse (fxy) rd vkSj ogk° ls 'kjhj rd rFkk vUrr% gn; esa 

okfil vkrk gSA ;g mnkgj.k gSµ

	 (a)	 ,dy loagu (ifjlajp.k)	 (b)	nksgjk ifjlapj.k

	 (c)	 frgjk ifjlpaj.k			   (d)	buesa ls dksbZ ugha

	 2.	 fuEUk eas ls dkSu&ls tho esa vkWDlhtfur o fovkWDlhtfur jDr fefJr gksrk gSµ

	 (a)	 dcwrj	 (b)	euq";	 (c)	esa<+d	 (d)	 ejxePN

	 3.	 i{kh o Lruik;h oxksZa eas pkj dks"Bd okyk gn;] tks vkWDlhtu o fovkWDlhtfur jDr dks 

vyx j[krk gS] ik;k tkrk gSA bl foHkktu lsµ
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	 (i)	 'kjhj eas vR;Ur izHkkoh vkWDlhtu vkiwfrZ gksrh gSA

	 (ii)	 'kkjhfjd rki dk cuk;s j[kus ds yxkrkj ≈tkZ izkIr gksrh gSA

	 (iii)	 nksgjk ifjlapj.k n{krkiw.kZ pyrk gSA

	 (iv)	 'kjhj ds ≈rdksa ls jDr dk ,df=r djuk vklku gksrk gSaA

	     vc lgh  fodYi pqusaµ

	 (a)	 (i) o (iv)	 (b)	 (ii) o (iii)	 (c)	 (i) o (iii)	 (d)	 (i), (ii) o (iii)

	 4.	 fuEu d'ks:dh oxZ@oxksZa eas ls fdl eas gn; vkWDlhtfur jDr dks 'kjhj ds fofHkUu Hkkxksa eas 

iEi ugha djrkµ

	 (a)	 ehu o mHk;pj oxZ			   (b)	mHk;pj o ljhl`i oxZ

	 (c)	 mHk;pj oxZ			   (d)	ehu oxZ

	 5.	 ekuo&gn; dk dkSu&lk dks"Bd 'kjhj ds ≈rdksa ls vukWDlhd`r jDr izkIr djrk gSµ

	 (a)	 ck;k° vkfyUn			   (b)	nk;k° vkfyUn

	 (c)	 ck;k° fuy; 			   (d)	nk;k° fuy;

mŸkj

	 14. 1.	 (a)	 2-	 (c)	 3.	 (d)	 4. (d)

	 5.	 (b)

y?kq mŸkjh; iz'u (nks vkSj rhu vad)

	 1.	 ekuo 'kjhj esa fofHkUu dk;Z djus okys vaxksa ds uke fy[kksµ

	 (i)	 ikfpr Hkkstu dk vo'kks"k.k

	 (ii)	 ty dk vo'kks"k.k

	 (iii)	 fir jl dk lzko.k

	 2-	 LoPN ukeafdr fp= dh lgk;r ls n'kkZb, fd vehck fdl izdkj Hkkstu dk ikpu rFkk 

mi;ksx djrk gS\

	 3-	 fofHkUu iks"k.k dh fof/k;ksa }kjk Hkkstu izkIr djus okys nks thoksa dk mnkgj.k fy[kksaµ

	 (d)	 e`rthoh	 ([k)	ijthoh	 (x)	izk.kh le Hkksth

	 4-	 D;k gksxk] vxj i`Foh ls lkjs gjs ikS/ks foyqIr gks tk,A
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	 5-	 izdk'k la'ys"k.k dh izfdz;k eas gksus okys rhu pj.kksa dk mYys[k djksA

	 6-	 lthoksa dh ≈tkZ bdkbZ dk uke fyf[k,A

	 7-	 ekuo 'kjhj eas dkcksZgkbMsV] izksVhu rFkk olk dk ikpu fdl izdkj ls gksrk gS\

	 8-	 mu rhu iFkksa dh O;k[;k dhft, ftlds }kjk fofHkUu thoksa eas Xywdkst dk fo[k.Mu gksrk 

gS\

	 9-	 ips gq, Hkkstu dks vo'kksf"kr djus ds fy, {kqnzk= dks dSls vfHkdfYir fd;k x;k gS\

	10-	 ekuo esa nksgjk ifjlapj.k dk mYys[k dhft,A

	11-	 ok"iksRltZu D;k gS\ ok"iksRltZu dks n'kkZus ds fy, fdz;kdyki dk o.kZu djksA  

(CBSE - 2018-19)

nh?kZ mŸkjh; iz'u (5 Marks)

	 1.	 (d) ekuo esa rhu izdkj dh :f/kj okfgdkvksa dk ,d&,d vfHky{k.k fy[kkssA

	    ([k)	 ekuo 'kjhj eas vkDlhtu rFkk dkcZu MkbDlkbM dk ifjogu fdl izdkj gksrk gSA

(CBSE - 2018-19)

	 2.	 (d) ekuo vkgkj uky eas fofHkUu ds dk;Z fy[kksaµ

	 (i)	 ykj			   (ii)	vek'k; esa gkbMksDyksfjd vEy

	 (iii)	 fir jl			   (iv)	nh?kZjkse

	 ([k)	 fofHkUu ,atkbeksa dk ,d dk;Z fy[kksaµ

	 (i)	 isfIlu			   (ii)	ykbisl

	 3. 	o`Ddk.kq dk ukaekfdr fp= cukvksA ekuo o`Dd eas ew= ds fuekZ.k dh fÿ;kfof/k fy[kksA

	 4.	 izkf.k;ksa dh vis{kk ikS/kksa dh ≈tkZ vko';drk de gksrh gSA O;k[;k dhft,A

	 5. 	ekuo 'olu ra= cukdj] fofHkUu Hkkxksa dks ukeafdr dhft,µ

	 (i)	 dwfidk				    (ii) 'okluyh

	 (iii)	 'oluh				    (iv) QsQMs
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O	 lHkh ltho vius i;kZoj.k esa gks jgs ifjorZuksa osG vuq:i vuqfozG;k djrs gSaA

O	 i;kZoj.k esa gks jgs ;s ifjorZu ftlosG vuq:i ltho vuqfozG;k djrs gSa] mn~nhiu  
	 dgykrk gSA tSls fd izdk'k] mG"ek] BaMk] /ofu] lqxa/k] Li'kZ vkfnA

O 	ikS/ks ,oa tUrq vyx&vyx izdkj ls mn~nhiu osG izfr vuqfozG;k djrs gSaA

tarqvksa esa fu;a=.k ,oa leUo; %
;g lHkh tarqvksa esa nks eq[; ra=ksa }kjk fd;k tkrk gSµ

(a) 	raf=dk ra=

(b) 	 var%lzkoh ra=

raf=dk ra=
O  fu;a=.k ,oa leUo; raf=dk ,oa is'kh; mŸkd }kjk iznku fd;k tkrk gSA

O 	raf=dk ra= raf=dk dksf'kdkvksa ;k U;wjkWu osG ,d laxfBr tky dk cuk gksrk gS vkSj ;g  
	 lwpukvksa dks fo|qr vkosx osG }kjk 'kjhj osG ,d Hkkx ls nwljs Hkkx rd ys tkrk gSA

xzkgh (Receptors) : xzkgh raf=dk dksf'kdk osG fof'k"Vho`Gr fLkjs gksrs gSa] tks okrkoj.k ls 
lwpukvksa dk irk yxkrs gSaA ;s xzkgh gekjh KkusfUnz;ksa esa fLFkr gksrs gSaA

(a)	 dku %	 O 	 lquuk

			   O	 'kjhj dk larqyu
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(b)	 vk°[k %	 O 	 izdk'kxzkgh

			   O 	 ns[kuk

(c)	 Ropk %	 O 	 rkixzkgh

			   O 	 xeZ ,oa BaMk

			   O 	 Li'kZ

(d)	 ukd % 	 O	 ?kzk.kxzkgh
			   O 	 xa/k dk irk yxkuk
(e)	 thHk %	 O 	 jl laosnh xzkgh 
			   O 	 Lokn dk irk yxkuk
raf=dk dksf'kdk (U;wjkWu) % ;g raf=dk ra= dh lajpukRed ,oa fozG;kRed bdkbZ gSA

fp=% (a) raf=dk dksf'kdk (b) raf=dk is'kh; laf/k

raf=dk dksf'kdk (U;wjkWu) osG Hkkx %
(a) 	nzqfedk % dksf'kdk dk; ls fudyus okyh /kkxs tSlh lajpuk,°] tks lwpuk izkIr djrh gSaA

(b) 	dksf'kdk dk; % izkIr dh xbZ lwpuk fo|qr vkosx osG :i esa pyrh gSA

(c) 	raf=dk{k (,DlkWu) % ;g lwpuk osG fo|qr vkosx dks] dksf'kdk dk; ls nwljh U;wjkWu dh nzqfedk rd  
	 igq°pkrk gSA
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varxzZFku (fLkusIl) % ;g raf=dk osG vafre fLkjs ,oa vxyh raf=dk dksf'kdk osG nzqfedk osG 

e/; dk fjDr LFkku gSA ;gk° fo|qr vkosx dks jklk;fud laosGr esa cnyk tkrk gS ftlls ;g vkxs 
lapfjr gks losGA

izfrorhZ fozG;k % fdlh mn~nhiu osG izfr rst o vpkud dh xbZ vuqfozG;k izfrorhZ fozG;k 
dgykrh gSA 

mnkgj.k % fdlh xeZ oLrq dks Nwus ij gkFk dks ihNs gVk ysukA

izfrorhZ pki % izfrorhZ fozG;k osG nkSjku fo|qr vkosx ftl iFk ij pyrs gSa] mls izfrorhZ 
pki dgrs gSaA

		  mn~nhiu 			         xzkgh vax 

		  (mG"ek) 			          (Ropk)

										           es#jTtq

vuqfozG;k (gkFk ihNs gVk ysuk)		 dk;Zdj vax (is'kh)

vuqfozG;k % ;g rhu izdkj dh gksrh gS %
(i) 	 ,sfPNd % vxzefLr"d }kjk fu;af=r dh tkrh gSA
	 mnkgj.k % cksyuk] fy[kuk
(ii) 	 vuSfPNd % e/; ,oa i'pefLr"d }kjk fu;af=r dh tkrh gSA
	 mnkgj.k % 'olu] fny dk /kM+duk
(iii)  	izfrorhZ fozG;k % es#jTtq }kjk fu;af=r dh tkrh gSA
	 mnkgj.k % xeZ oLrq Nwus ij gkFk dks gVk ysukA
izfrorhZ fozG;k dh vko';drk % oqGN ifjfLFkfr;ksa esa tSls xeZ oLrq Nwus ij] iSuh oLrq pqHkus 

ij vkfn gesa rqjar fozG;k djuh gksrh gS oUkkZ gekjs 'kjhj dks {kfr igq°p ldrh gSA ;gk° vuqfozG;k 
efLr"d osG LFkku ij es#jTtw ls mRiUu gksrh gS] tks tYnh gksrh gSA

ekuo raf=dk ra=

			   osGUnzh; raf=dk ra=			   ifj/kh; raf=dk ra=
		                 (CNS)				            (PNS)

	 efLr"d 		 	 es#jTtq	 	 diky raf=dk 		     es# raf=dk
						         (efLr"d ls fudyrh gS)      (es#jTtq ls 
fudyrh gS)
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ekuo efLr"d
efLr"d lHkh fozG;kvksa osG leUo; dk osGUnz gSA blosG rhu eq[; Hkkx gSA

(a) vxzefLr"d	 (b) e/;efLr"d		 (c) i'pefLr"d

(a) 	 vxzefLr"d % ;g efLr"d dk lcls vf/kd tfVy ,oa fof'k"V Hkkx gSA ;g izefLr"d  
	 gSA

dk;Z %

(i) 	 efLr"d dk eq[; lkspus okyk HkkxA

(ii) 	 ,sfPNd dk;ks± dks fu;af=r djrk gSA

(iii) 	lwpukvksa dks ;kn j[kukA 
(iv) 	'kjhj osG fofHkUu fgLlksa ls lwpukvksa dks ,df=r djuk ,oa mudk lek;kstu djukA

(v) 	 Hkw[k ls lacaf/kr osGUnzA

(b) 	 e/;efLr"d % vuSfPNd fozG;kvksa dks fu;af=r djukA

	 tSls & iqryh osG vkdkj esa ifjorZuA fLkj] xnZu vkfn dh izfrorhZ fozG;kA

(c) 	 i'pefLr"d % blosG rhu Hkkx gSa %

(i) 	 vuqefLr"d % 'kjhj dh lafLFkfr rFkk larqyu cukuk] ,sfPNd fozG;kvksa dh ifj'kqfº]  
	 mnkgj.k % iSu mBkukA

(ii) 	 esMqyk % vuSfPNd dk;ks± dk fu;a=.k tSls&jDrpki] oeu vkfnA

(iii) 	ikWUl % vuSfPNd fozG;kvksa tSls 'olu dk fu;a=.kA

efLr"d ,oa es:jTtq dh lqj{kk
(a) 	 efLr"d % efLr"d ,d gfM~M;ksa osG ckWDl esa vofLFkr gksrk gSA ckWDl osG vUnj  

	 rjyiwfjr xqCckjs esa efLr"d gksrk gS tks iz?kkr vo'kks"kd dk dk;Z djrk gSA

(b) 	 es#jTtq % es#jTtq dh lqj{kk d'ks#dnaM ;k jh<+ dh gM~Mh djrh gSA
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raf=dk mGŸkd ,oa is'kh mGRkd osG chp leUo;

	  Kkusanzh			   laosnh raf=dk		  osGanzh; raf=dk ra=
								        lwpuk izkIr o lalkf/kr djuk
	 mn~~nhiu						      fu.kZ; djuk		
								        vuqfozG;k mRiUu djuk
									         izsjd raf=dk

	 is'kh laoqGpu					     is'kh mGrd

	   vuqfozG;k					     izksVhu dks iqu% O;ofLFkr djuk
fo|qr laosGr ;k raf=dk ra= dh lhek,° %

(i) 	 fo|qr laosx osGoy mu dksf'kdkvksa rd igq°p ldrk gS] tks raf=dk ra= ls tqM+h gSaA
(ii) 	 ,d ckj fo|qr vkosx mRiUu djus osG ckn dksf'kdk] u;k vkosx mRiUUk djus ls igys]  

	 viuh dk;Zfof/k lqpk# djus osG fy, le; ysrh gSA vr% dksf'kdk yxkrkj vkosx mRiUUk  
	 ugha dj ldrhA

(iii) 	ikS/kksa esa dksbZ raf=dk ra= ugha gksrkA
jklk;fud lapj.k % fo|qr lapj.k dh lhekvksa dks nwj djus osG fy, jklk;fud lajp.k 

dk mi;ksx 'kq: gqvkA

ikS/kksa esa leUo;
ikS/kksa esa xfr % (i) o`fº ij fuHkZj u gksukA (ii) o`fº ij fuHkZj xfrA
(i) 	 mn~nhiu osG fy, rRdky vuqfozG;k %
	 O	o`fº ij fuHkZj u gksukA
	 O	ikS/ks fo|qr&jklk;fud lk/ku dk mi;ksx dj lwpukvksa dks ,d dksf'kdk ls nwljh  

		  dksf'kdk rd igq°pkrs gSaA
	 O dksf'kdk vius vUnj mifLFkr ikuh dh ek=k dks ifjofrZr dj] xfr mRiUu djrh  

		  gS ftlls dksf'kdk iwGy ;k fLkoqGM+ tkrh gSA

mnkgj.k % Nwus ij NqbZ&eqbZ ikS/ks dh ifŸk;ksa dk fLkoqGM+ukA

(ii) 	 o`fº osG dkj.k xfr % ;s fnf'kd ;k vuqorZu xfr;k°] mn~nhiu osG dkj.k gksrh gSA

	 O	izrku % izrku dk og Hkkx tks oLrq ls nwj gksrk gS] oLrq osG ikl okys Hkkx dh rqyuk  
		  esa rsth ls xfr djrk gS ftlls izrku oLrq osG pkjksa rjQ fyiV tkrh gSA

	 O izdk'kkuqorZu % izdk'k dh rjQ xfr mnkgj.k& izjksg dh izdk'k dh vksj o`fº

	 O xq#RokuqorZu % i`Foh dh rjQ ;k nwj xfr mnkgj.k tM+ dh ikuh dh vksj o`fº

	 O jklk;ukuqorZu % jlk;u dh rjQ@nwj xfr ijkx uyh dh vaMk'k; dh rjQ xfrA

	 O tykuqorZu % ikuh dh rjQ xfr mnkgj.k tM+ dh ikuh dh vksj o`fº
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	 ikni gkWeksZu % ;s oks jlk;u gS tks ikS/kksa fd o`fº] fodkl o vuqfozG;k dk leUo;  
	 djrs gSaA

eq[; ikni gkWeksZu gSa %
(a) 	 vkWfDlu % 	 O	 'kk[kkvksa osG vxzHkkx ij curk gSA
			   O 	dksf'kdk dh yEckbZ esa o`fºA
			   O 	izdk'kkuqorZu esa lgk;dA
(b) ftCcsjsfyu % 	 O 	rus dh o`fº esa lgk;dA
(c) lkbVksdkbfuu % 	 O 	dksf'kdk foHkktu rhoz djrk gSA
			   O 	Qy o cht esa vf/kd ek=k esa ik;k tkrk gSA
(d) ,fClfLkd vEy % 	O 	o`fº laneuA
			   O 	ifŸk;ksa dk eqj>kukA

			   O 	ruko gkWeksZuA

tarqvksa esa gkWeksZu
gkWeksZu % ;s oks jlk;u gS tks tarqvksa dh fozG;kvksa] fodkl ,oa o`fº dk leUo; djrs gSaA
var%lzkoh xzfUFk % ;s oks xazfFk;k° gSa tks vius mRikn jDr esa lzkfor djrh gSa] tks gkWeksZu  

	 dgykrs gSaA

gkWeksZu] var%lzkoh xzafFk;ka ,oa muosG dk;Z %
ozG- l- gkWeksZu xzafFk LFkku dk;Z

1.  Fkk;jkWfDlu voVqxazfFk xnZu esa dkcksZgkbM™sV] izksVhu o 
olk dk mikip;

2.  o`fº gkWeksZu ih;w"k xazfFk  
(ekLVj xzafFk)

efLr"d esa o`fº o fodkl dk 
fu;a=.k

3.  ,M™huyhu vf/ko`Dd o`Dd (Kidney) 
ds mGij

B.P.] ‚n; dh /kM+du 
vkfn dk fu;a=.k  
vkikrdky esa

4.  balqfyu vXU;k'k; mnj osG uhps jDr esa 'koZGjk dh ek=k 
dk fu;a=.k

5.  fyax gkWeksZu 
 VsLVksLVsjksu (uj esa) 
 ,LV™kstu eknk esa

o`"k.k

vaMk'k;

isV dk fupyk fgLlk ;kSoukjaHk ls lacaf/kr  
ifjorZu (ySafxd  
ifjiDork)

6.  ekspd gkeksZu gkbiksFksyel efLr"d esa ih;w"k xzafFk ls gkeksZu ds 
L=ko dks izfjr djrk gSA
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vk;ksMhu ;qDr ued vko';d gS %

voVqxzafFk (FkkW;jkWbM xzafFk) dks Fkk;jkWfDlu gkWeksZu cukus osG fy, vk;ksMhu dh vko';drk 

gksrh gSA Fkk;jkWfDlu dkcksZgkbM™sV] olk rFkk izksVhu osG mikip; dk fu;a=.k djrk gS ftlls 'kjhj 

dh larqfyr o`fº gks losGA vr% voVqxazfFk osG lgh :i ls dk;Z djus osG fy, vk;ksMhu dh 

vko';drk gksrh gSA vk;ksMhu dh deh ls xyk iwGy tkrk gS] ftls xkW;Vj (?ksa?kk) chekjh dgrs 

gSaA

e/kqesg (Mk;fcVht) % bl chekjh esa jDr esa 'koZGjk dk Lrj c<+ tkrk gSA

dkj.k % vXU;k'k; xzafFk }kjk lzkfor balqfyu gkWeksZu dh deh osG dkj.k gksrk gSA balqfyu jDr 

esa 'koZGjk osG Lrj dks fu;af=r djrk gSA

funku (mipkj) % balqfyu gkWeksZu dk batsD'kuA

iquHkZj.k fozG;kfof/k % gkWeksZu dk vf/kd ;k de ek=k esa lzkfor gksuk gekjs 'kjhj ij gkfud-

kjd izHkko Mkyrk gSA iquHkZj.k fozG;kfof/k ;g lqfuf'pr djrh gS fd gkWeksZu lgh ek=k esa rFkk 

lgh le; ij lzkfor gksA

mnkgj.k osG fy, % jDr esa 'koZGjk osG fu;a=.k dh fof/kA
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cU
n 

d
jks

iqu
HkZ
j.

k H
kst

uk

jDr esa 'koZGjk dh ek=k dk c<+uk

↓
vXU;k'k; }kjk lalwfpr djuk

↓
balqfyu dk lzko gksuk

↓
jDr 'koZGjk dh ek=k dk ?kVuk

↓
vXU;k'k; }kjk balqfyu u cukuk

iz'ukoyh

fu;a=.k ,ao leUo;

vfr y?kq mŸkjh; iz'u (1 vad)

cgqfodYih; iz'u (MCQ'S)
1-	 Hkw[k ls lacaf/kr dsUnz mifLFkr gksrk gSµ

	 (d)	 vxzekfLr"d	 ([k)	 e/;efLr"d

	 (x)	 i'pefLr"d	 (?k)	 mijksDr lHkh

2-	 'kjhj dk eq[; leUo; dsUnz fuEu esa ls dkSu gS\

	 (d)	 raf=dk	 ([k)	 es#jTtq

	 (x)	 efLr"d	 (?k)	 g`n;

3-	 es:&jTtq dgk° ls mRiUu gksrk gSµ

	 (d)	 izefLr"d	 ([k)	 esMqyk

	 (x)	 ikWUl	 (?k)	 vuqekfLr"d

4-	 izjksg dh izdk'k dh vksj xfrµ

	 (d)	 xq#RokuqorZu	 ([k)	 tykuqorZu

	 (x)	 jlk;ukuqorZu	 (?k)	 izdk'kkuqorZu

5-	 bUlqfyu dks fo"k; eas dkSu&lh dFku xyr gSµ
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	 (d)	 ;g vXU;k'k; ls mRiUu gksrk gSA

	 ([k)	 ;g 'kjhj ds o`fº ,oa fodkl dks fu;fer djrk gSA

	 (x)	 ;g jDr esa 'kdZjk dh ek=k dks fu;fU=r djrk gSA

	 (?k)	 bUlqfyu dk de ek=k eas lzko.k e/kqesg dk dkj.k curk gSA

6-	 fuEu eas ls dkSu lk ikni&gkeksZu ifŸk;ksa ds eqj>kus ds fy, mŸkjnk;h gSµ

	 (d)	 vkWfDlu	 ([k)	 ,fClfld vEy

	 (x)	 lkbVksdkbfuu	 (?k)	 ftCcjsfyu

7-	 ,M™hufyu ds jDr eas izkokfgr gksus ij fuEu esa ls dkSu&lk izHkko ugha fn[kkbZ nsrkµ

	 (d)	 ikpu rU= o Ropk dks jDr&vkiwfrZ de gksuk

	 ([k)	 gn; dh /kM+du c<+kuk

	 (x)	 'olu nj ij c<+kuk

	 (?k)	 dadky isf'k;ksa dh vksj jDr&vkiwfrZ de gksuk

8-	 efLr"d ds dkSu ls Hkkx ls vuSfPNd&fÿ;k,° tSls jDr&pki] oeu vkfn fu;fU=r gksrh 
gSµ

	 (d)	 ikWUl	 ([k)	 izefLr"d

	 (x)	 esMqyk	 (?k)	 vuqekfLr"d

9-	 ckSukiu gksus dk dkj.k gSµ

	 (d)	 o`fº gkWeksZu dk de lzko.k	 ([k)	 ,M™hufyu dk de lzko.k

	 (x)	 o`fº gkWeksZu dk vfr lzko.k	 (?k)	 Fkk;WjkfDlu dk de lzko.k

10-	 fuEu eas ls dkSu&lh vUr% lzkoh xzfUFk tksMs+ ds :i eas ugha gksrhµ

	 (d)	 ,M™huy	 ([k)	 o`"k.k

	 (x)	 fiV~;wVjh	 (?k)	 vaMk'k;

mŸkj ekyk

	 1.	 (a)	 2.	 (c)	 3.	 (b)	 4.	 (d)

	 5.	 (b)	 6.	 (b)	 7.	 (d)	 8.	 (c)

	 9.	 (a)	 10.	 (c)

11-	 uhps fn, x, iz'uksa esa nks dFku fn, x, gSaµ (A) vfHkdFku rFkk (R) dkj.kA uhps fn;s 
x, dksM (a), (b), (c), o (d) ds vuqlkj lgh mŸkj NkWfV,µ
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	 (a)	 A o R nksuksa lR; gSa ijUrq R, (A) dk lgh Li"Vhdj.k gSA

	 (b)	 A o R nksuksa lR; gSa ijUrq R, (A) dk lgh Li"Vhdj.k ugha gSA

	 (c)	 A lR; gS ij R vlR; gSA

	 (d)	 A vlR; gS ij R lR; gS

	 I.	 A–	 vius Hkkstu esa vk;ksMhu;qDr ued dk iz;ksx djuk vko';d gSA

		  R–	 voV~Vq (FkkW;jkbM) xzkfUFk }kjk FkkW;jkfDlu uked gkWeksZu cukus ds fy, 
vk;ksfMu vko';d gSA

	 II.	 A–	 tUrqvksa esa izfrorhZ pki fodflr gqbZ gSA

		  R–	 efLr"d dh lkspus dh izfÿ;k cgqr rst ugha gSA

	 III.	 A–	 efLr"d ,d gfM~M;ksa ds ckWDl eas vofLFkr gksrk gSA

		  R–	 ,d dkseyu vax] thoksa ds fy, vR;Ur vko';d gSA

	 IV.	 A–	 vkWfDlu dksf'kdkvksa dh yEckbZ esa o`fº esa lgk;d gSA

		  R–	 vkWfDlu ,d o`fº laneu gkeksZu gSA

	 V.	 A–	 gkWeksZu dk lzko.k ifj'kqº ek=kk eas gksuk pkfg,A

	 	 R–	 iquHkZj.k fÿ;kfof/k 'kjhj esa gkWeksZu dh ek=kk dks fu;fU=r djrk gSA

mŸkj ekyk

	 11. I.	 (a)	 II.	 (a)	 III.	 (a)	 IV.	 (c)

	 V.	 (a)

12-	 fuEufyf[kr x|ka'k dks i<+sa rFkk iz'uksa dk mŸkj nasµ

rkfU=dk ≈rd rfU=dk dksf'kdkvksa ;k U;wjkWu ds ,d laxfBr tky dk cuk gksrk gSA vkSj ;g 

lwpukvksa dks fo|qr vkosx ds }kjk 'kjhj ds ,d Hkkx ls nwljs Hkkx rd laogu esa fof'kf"Vd`r gSA

1-	 rkfU=dk dksf'kdk ds fdl Hkkx esa lwpuk,° miftZr dh tkrh gSaµ

	 (a)	 nzqfedk	 (b)	 dksf'kdkdk;

	 (c)	 rafU=dk{k	 (d)	 raf=dk dk vfUre fljk

2-	 nks rkfU=dkvksa ds chp ds tksM+ dks D;k dgrs gSaµ

	 (a)	 dksf'kdk&tksM+	 (b)	 rfU=dk&is'kh; lfU/k

	 (c)	 rfU=dk&tksM+	 (d)	 flusIl (varxzZaFku)
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3-	 fp=k dks igpkfu;sµ

	 (a)	 rfU=dk tksM+

	 (b)	 rfU=dk&is'kh;lfU/k

	 (c)	 dksf'kdk tksM+

		 (d)	 buesa ls dksbZ ugha

4-	 rfU=dk ds fdl Hkkx esa fo|qr vkosx dk ifjorZu 

		 jkl;kfud ladr esa fd;k tk ldrk gSA

	 (a)	 dksf'kdkdk; eas	 (b)	 rkfU=dk fljs ij

	 (c)	 nzqfedk fljs ij	 (d)	 buesa ls dksbZ ugha

5-	 og rfU=dk tks es:&jTtq ls ladsr isf'k;ksa rd ys tkrh gSA

	 (a)	 laosnh rkfU=dk	 (b)	 izsjd rfU=dk

	 (c)	 fjys rfU=dk	 (d)	 buesa ls dksbZ ugha

mŸkj ekyk

	 12. 1.	 (a)	 2.	 (d)	 3.	 (b)	 4.	 (b)

	 5.	 (b)

vfry?kqmRrjh; iz'u (1 Mark)

1. ikS/kksa esa vkWDlhu dgk° la'ysf"kr gksrk gS \

2. dkSu&lh xzafFk ekLVj xzafFk dgykrh gS \

3. jDr esa 'koZGjk dh ek=k dks fu;af=r djus okys gkWeksZu dk uke crkvksA

4. varxz±Fku (fLkusIl) D;k gS \

5. vuqorZu xfr;k° D;k gSa \

6. efLr"d dk dkSu&lk Hkkx gekjs 'kjhj esa lafLFkfr rFkk larqyu osG fy, mŸkjnk;h gS \

7. dkSu&lk gkWeksZu ikS/kksa esa laneu dk izHkko mŸiUu djrk gS \

8. izdk'kkuqorZu D;k gS \
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9. osGanzh; raf=dk ra= osG ?kVd dkSu ls gSa \

10. varxzZFku ij D;k gksrk gS \

y?kqmŸkjh; iz'u (2 vkSj 3  Marks)

1. raf=dk dksf'kdk (U;wjkWu) dk ukekafdr fp= cukvksA

2. izfrorhZ pki D;k gS\ mnkgj.k lfgr le>kvksA

3. e/kqesg gksus dk D;k dkj.k gS\ bls oSGls fu;af=r fd;k tk ldrk gS \

4. vk;ksMhu ;qDr ued [kkus dh lykg D;ksa nh tkrh gS \

5. laosnh rFkk izsjd raf=dk D;k gS\ muosG dk;Z fy[ksA

6. fu;a=.k ,oa leUo; ra= dh D;k vko';drk gS \

7- vXU;k'k; ds dk;Z fy[kksA� (CBSE-2014)

8- mu ?kVukvksa dks ÿe ls fy[kks tks vkidh vk°[kksa ij rhoz izdk'k Qksdl djus ij gksrh gSA 

� (CBSE-2019)

9. ikni gkWeksZu D;k gSa\ ikS/kksa esa o`fº djus okys ,d ikni gkeksZu dk uke crkvksA

10. ikS/kksa esa vuqorZu xfr;ksa dk D;k egŸo gS \ fdUgha nks izdkj dh vuqorZu xfr;ksa osG ckjs  

        esa crkvksA

11. gekjs 'kjhj esa fdl gkWeksZu dks vkikrdkyhu gkWeksZu dgk tkrk gS \

12. gekjs 'kjhj esa xzkgh dgk° ij mifLFkr gSa \ muosG D;k dk;Z gSa \

nh?kZmŸkjh; iz'u (5 Marks) 

1. ekuo efLr"d dk ukekafdr fp= cukvks rFkk blosG fofHkUUk Hkkxksa dk dk;Z Hkh fy[kksA

2. gkWeksZu D;k gS\ tUrq gkeksZu ls lacaf/kr xzafFk rFkk mlosG dk;Z crkvksA� (CBSE-2018)
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3. iquHkZj.k fozG;kfof/k D;k gS\ ,d mnkgj.k dh lgk;rk ls le>kvksA� (CBSE-2019)

4. (i) efLr"d ,oa es#jTtq dks oSGls lqj{kk iznku dh x;h gS \

    (ii) raf=dk ra= dh lhekvksa osG ckjs esa crkvksA

5. gekjs 'kjhj esa fu;a=.k ,oa leUo; dk dk;Z raf=dk ra= ,oa gkeksZuh ra= }kjk feydj fd;k 

tkrk gSA mnkgj.k dh lgk;rk ls dFku dh iqf"V dhft,A � (CBSE-2019)

nh?kZ mŸkjh; iz'uksa osG gy

1. fn, x, fp= dks ns[ksa %

    (i) vxzefLr"d (ii) e/;efLr"d (iii) i'p efLr"d

2. gkeksZu % os jklk;fud inkFkZ tks vUr%lzkoh xzafFk;ksa }kjk lw{e ek=k esa lzkfor gksrs gSaA

xzkfUFk lzkfor gkWeksZu dk;Z
(i) FkkbjkbM Fkk;jkfDlu o`fº rFkk vip; fozG;kvksa 

dk fu;a=.k
(ii) vXU;k'k; balqfyu jDr esa 'koZGjk dh ek=k dk 

fu;a=.k

3. iquHkZj.k fozG;kfof/k % gkeksZu osG lgh le; o lgh ek=k esa lzko dks fu;af=r djukA

mnkgj.k % jDr esa 'koZGjk dh ek=k dk c<+uk] vXU;k'k; }kjk lalwfpr djuk] bUlqfyu dh 
vf/kd ek=k dk lzkfor gksukA

4. (i) efLr"d & [kksiM+h esa_ es#jTtq&d'ks#n.M

    (ii) efLr"d] es#jTtq] raf=dk ra=
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•	 tuu—

	 (i) 	 tuu og izfÿ;k gS ftlds }kjk ltho vius tSls u, tho mRiUu djrs gSaA  
		  ;g i`Foh ij thou dh fujarjrk dks cuk, j[kus ds fy, vko';d gSA

	 (ii) 	dksf'kdk osG dsUÊd esa ik, tkus okys xq.klw=ksa ds Mh- ,u- ,- (DNA-fMvkWDlhjkbcks  
		  U;wDyhd vEy) ds v.kqvksa esa vkuqoaf'kd xq.k gksrs gSaA

	 (iii) 	Mh- ,u- ,- (DNA) izfro`Gfr cukrk gS rFkk ubZ dksf'kdk,° cukrk gSA blls  
		  dksf'kdkvksa esa fofHkUurk mRiUu gksrh gSA ;s ubZ dksf'kdk,° ,dleku gSa ijUrq  
		  le:i ughaA

fofHkUurk dk egŸo

(i) 	yEcs le; rd iztkfr (Lih'kht) dh mŸkj—thfork cuk, j[kus esa mi;ksxhA

(ii) 	tSo fodkl dk vk/kkjA

iztuu ds izdkj—	 (i) vySafxd iztuu

				    (ii) ySafxd iztuu

(i) vySafxd iztuu—

•	 ,dy tho u, tho mRiUu djrk gSA
•	 ;qXed dk fuekZ.k ugha gksrk gSA

•	 u;k tho iSr`d tho ds leku@le:i gksrk gSA

•	 lrr~ xq.ku ds fy, ;g ,d cgqr gh mi;ksxh ek/;e gSA

•	 ;g fuEu oxZ ds thoksa esa vf/kd ik;k tkrk gSA

(ii) ySafxd iztuu—

•	 nks ,dy tho (,d uj o ,d eknk) feydj u;k tho mRiUu djrs gSaA
•	 uj ;qXed o eknk ;qXed curs gSaA

•	 u;k tho vuqokaf'kd :i ls iSr`d thoksa ds leku gksrk gS ijUrq le:i ughaA

•	 iztkfr esa fofHkUurk,° mRiUu djus esa lgk;d gksrk gSA

•	 mPp oxZ ds thoksa esa ik;k tkrk gSA

vySafxd iztuu dh fof/k;k°

(i)	 fo[kaMu—bl izÿe esa ,d dksf'kdk nks ;k nks ls vf/kd dksf'kdkvksa esa foHkkftr gks  
	 tkrh gSA
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	 (d) f}[kaMu—tho nks dksf'kdkvksa esa foHkkftr gksrk gSA 	

	 mnkgj.k—vehck] ysLekfu;k

	 ([k) cgq[kaMu—tho cgqr lkjh dksf'kdkvksa esa foHkkftr gks tkrk gSA

	 mnkgj.k—IySTeksfM;e

(ii) 	[kaMu—bl iztuu fof/k esa ljy lajpuk okys cgqdksf'kdh; tho fodfLkr gksdj NksVs&NksVs  
	 VqdM+ksa esa [kafMr gks tkrk gSA ;s VqdM+s o`fº dj u, tho esa fodfLkr gks tkrs gSaA

	 mnkgj.k—Likbjksxkbjk

(iii)	iqu#n~Hkou (iqutZuu)—bl izÿe esa fdlh dkj.ko'k] tc dksbZ tho dqN VqdM+ksa esa  
	 VwV tkrk gS] rc izR;sd VqdM+k u, tho esa fodfLkr gks tkrk gSA
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	 mnkgj.k—Iysusfj;k] gkbM™k

(iv) eqdqyu—bl izÿe esa] tho ds 'kjhj ij ,d mHkkj mRiUu gksrk gS ftls eqdqy dgrs  
	 gSaA ;g eqdqy igys uUgsa fQj iw.kZ tho esa fodfLkr gks tkrk gS rFkk tud ls vyx gks  
	 tkrk gSA 

	 mnkgj.k—gkbM™k] ;hLV ([kehj)

gkbMk esa eqdqyu

(v) 	chtk.kq lekla?k—dqN thoksa ds rarqvksa ds fLkjs ij chtk.kq /kkuh curh gS ftuesa  
	 chtk.kq gksrs gSaA chtk.kq xksy lajpuk,° gksrh gSa tks ,d eksVh fHkfŸk ls jf{kr gksrh gSaA  
	 vuqdwy ifjfLFkfr feyus ij chtk.kq o`fº djus yxrs gSaA
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(vi)	dkf;d izo/kZu—dqN ikS/kksa esa u, ikS/ksa dk fuekZ.k mlds dkf;d Hkkx tSls tM+] ruk  
	 ifŸk;k° vkfn ls gksrk gS] bls dkf;d izo/kZu dgrs gSaA

(a) izko`Gfrd fof/k;k°—

• 	 tM+ }kjk — Mgsfy;k] 'kdjdanh

• 	 rus }kjk — vkyw] vnjd

• 	 ifŸk;ksa }kjk — czk;ksfQye dh ifŸk;ksa dh dksj ij dfydk,° gksrh gSa] tks fodfLkr gksdj  
	 u;k ikS/kk cukrh gSA

(b) o`Gf=e fof/k;k°—

•	 jksi.k — vke
•	 drZu — xqykc

•	 ys;fjax — pesyh

•	 ≈rd lao/kZu — bl fof/k esa 'kk[kk ds fLkjs ls dksf'kdk,° ysdj mUgsa iks"kd ek/;e esa 
	 j[kk tkrk gSA ;s dksf'kdk,° xq.ku dj dksf'kdkvksa ds xqPNs ftls dSyl dgrs gSa esa ifjofrZr  
	 gks tkrh gSA dSyl dks gkWeksZu ek/;e esa j[kk tkrk gS] tgk° mlesa foHksnu gksdj u, ikS/ks  
	 dk fuekZ.k gksrk gS ftls fQj feÍh esa jksfIkr dj nsrs gSA

	 mngkj.k—vkfoZGd] ltkoVh ikS/ksA

dkf;d lao/kZu ds ykHk

•	 cht mRiUu u djus okys ikS/ks_ tSls—dsyk] xqykc vkfn ds u, ikS/ks cuk ldrs gSaA

•	 u, ikS/ks vkuqoaf'kd :i esa tud ds leku gksrs gSaA

•	 cht jfgr Qy mxkus esa enn feyrh gSA

•	 ikS/ks mxkus dk lLrk vkSj vklku rjhdk gSA

ySafxd iztuu

•	 ySafxd iztuu uj o eknk ;qXed ds feyus ls gksrk gSA
•	 uj o eknk ;qXed ds feyus ds izÿe dks fu"kspu dgrs gSaA

•	 larfr esa fofHkUurk mRiUu gksrh gSA

iq"ih ikS/kksa esa ySafxd tuu

•	 Qwy ikS/ks  dk tuu vax gSA
•	 ,d Qwy ds eq[; Hkkx—ckg~; ny] ia[kqMh] L=hdslj ,oa iqadslj gksrs gSaA
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iwGy ds izdkj

(i) 	mHk;fyaxh iq"i—L=hdslj o iqadslj nksuksa mifLFkr gksrs gSaA mnkgj.k—ljlksa] xqM+gyA

(ii)	  ,d fyaxh iq"i—L=hdslj vkSj iqadslj esa ls dksbZ ,d gh tuukax mifLFkr gksrk gSA

	 mnkgj.k—iihrk] rjcwtA

iq"i dh lajpuk

cht fuekZ.k dh izfozG;k

(i)	 ijkxdks'k esa mRiUu ijkxd.k] gok] ikuh ;k tUrq }kjk mlh Qwy ds ofrZÿkx (Loijkx.k)  
	 ;k nwljs Qwy ds ofrZdkxz (ijijkx.k) ij LFkkukarfjr gks tkrs gSaA

(ii) 	ijkxd.k ls ,d ufydk fodfLkr gksrh gS tks ofrZdk ls gksrs gq, chtkaM rd igq°prh gSA

(iii)	vaMk'k; ds vUnj uj o eknk ;qXed dk fu"kspu gksrk gS rFkk ;qXeut dk fuekZ.k  
	 gksrk gS]

(iv)	;qXeut esa foHkktu gksdj Hkwz.k dk fuekZ.k gksrk gSA chtkaM  ls ,d dBksj vkoj.k fodfLkr  
	 gksdj cht esa cny tkrk gSA

(v) vaMk'k; Qy esa cny tkrk gS rFkk Qwy ds vU; Hkkx >M+ tkrs gSaA
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ofrZdkxz ij ijkxd.kksa dk vaoqGj.k

ekuo esa iztuu

•	 ekuoksa esa ySafxd tuu gksrk gSA

•	 ySafxd ifjiDork—thou dk og dky tc uj esa 'kqÿk.kq rFkk eknk esa vaM&dksf'kdk  
	 dk fuekZ.k 'kq: gks tkrk gSA fd'kksjkoLFkk dh bl vof/k dks ;kSoukjaHk dgrs gSaA

;kSoukjaHk ij ifjorZu

(a) fd'kksjksa esa ,d leku—

•	 dka[k o tuukax ds ikl xgjs ckyksa dk mxukA

•	 Ropk dk rSyh; gksuk rFkk eq°gkls fudyukA

(b) yM+fd;ksa esa—

•	 Lru ds vkdkj esa o`fº gksus yxrh gSA

•	 jtks/keZ gksus yxrk gSA

(c) yM+dksa esa—

•	 psgjs ij nk<+h&ew°N fudyukA

•	 vkokt dk QVukA

;s ifjorZu ladsr nsrs gSa fd ySafxd ifjiDork gks jgh gSA
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uj tuu ra=

(i) 	 o`"k.k—o`"k.k mnj xqgk ds ckgj o`"k.k dks"k esa mifLFkr gksrs gSaA o`"k.k dks"k rkieku  
	 rqyukRed :i ls de gksrk gS] tks 'kqÿk.kq cuus ds fy, vko';d gSA

•	 uj ;qXed ('kqÿk.kq) ;gk° ij curs gSaA 

•	 o`"k.k xzUFkh] VsLVksLVsjkWu gkeksZu mRiUu djrh gSA VsLVksLVsjkWu ds dk;Z %

	 (a) 'kqÿk.kq mRiknu dk fu;a=.k 

	 (b) yM+dksa esa ;kSoukoLFkk ifjorZu

(ii)	 'kqÿokfguh—;s 'kqÿk.kqvksa dks o`"k.k ls f'k'u rd igq°pkrh gSA

(iii)	ew=ekxZ—;g ew= vkSj oh;Z nksuksa ds ckgj tkus dk ekxZ gSaA ckgjh vkoj.k ds lkFk bls  
	 f'k'u dgrs gSaA

(iv) 	lacaf/kr xzafFk;k°—'kqÿk'k; xzfFk rFkk izksLV™sV xzafFk vius lzko 'kqÿokfguh esa Mkyrs gSaA  
	 blls—

•	 'kqÿk.kq rjy ek/;e esa vk tkrs gSaA

•	 ;g ek/;e mUgsa iks"k.k iznku djrk gSA

•	 muds LFkkukarj.k esa lgk;rk djrk gSA 'kqÿk.kq rFkk xzzafFk;ksa dk lzko feydj oh;Z  
	 cukrs gSaA

ekuo dk uj tuu ra=

eknk tuu ra=

(i) 	 vaMk'k;—eknk ;qXed vFkok vaM&dksf'kdk dk fuekZ.k vaMk'k; esa gksrk gSA 

•	 yM+dh ds tUe ds le; gh vaMk'k; esa gtkjksa vifjiDo vaM gksrs gSaA

•	 ;kSoukjaHk ij buesa ls dqN vaM ifjiDo gksus yxrs gSaA
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•	 nks esa ls ,d vaMk'k; }kjk gj eghus ,d ifjiDo vaM mRiUu fd;k tkrk gSA

•	 vaMk'k; ,LV™kstu o izkstSLV™ksu gkWeksZu Hkh mRiUu djrk gSA

(ii) 	vaMokfgdk (QsyksfIk;u V~;wc)—

•	 vaMk'k; }kjk mRiUu vaM dksf'kdk dks xHkkZ'k; rd LFkkukarj.k djrh gSA

•	 vaM dksf'kdk o 'kqÿk.kq dk fu"kspu ;gk° ij gksrk gSA

(iii) 	xHkkZ'k;—;g ,d FkSyhuqek lajpuk gS tgk° ij f'k'kq dk fodkl gksrk gSA

•	 xHkkZ'k; xzhok }kjk ;ksfu esa [kqyrk gSaA

ekuo dk eknk tuu ra=
tc vaM&dksf'kdk dk fu"kspu gksrk gS

•	 fu"ksfpr vaM ;qXeut dgykrk gS] tks xHkkZ'k; esa jksfIkr gksrk gSA xHkkZ'k; esa jksi.k ds  
	 i'pkr~ ;qXeut esa foHkktu o foHksnu gksrk gS rFkk Hkwz.k dk fuekZ.k gksrk gSA

•	 IySlsaVk—;g ,d fof'k‘ mŸkd gSa ftldh r'rjhuqek lajpuk xHkkZ'k; esa /kalh gksrh gSA  
	 bldk eq[; dk;Z—

	 (i) ek° ds jDr ls Xywdkst vkWDlhtu vkfn (iks"k.k) Hkwz.k dks iznku djukA

	 (ii) Hkzw.k }kjk mRikfnr vif'k‘ inkFkks± dk fuiVkuA

•	 vaM ds fu"kspu ls ysdj f'k'kq ds tUe rd ds le; dks xHkZdky dgrs gSaA bldh vof/k  
	 yxHkx 9 eghus gksrh gSA

tc vaM dk fu"kspu ugha gksrk

•	 gj eghus xHkkZ'k; [kqn dks fu"ksfpr vaM izkIr djus ds fy, rS;kj djrk gSA 

•	 xHkkZ'k; dh fHkŸkh ekaly ,oa Liksath gks tkrh gSA ;g Hkwz.k ds fodkl ds fy, t:jh gSA 
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•	 ;fn fu"kspu ugha gksrk gS rks bl fHkfŸk dh vko';drk ugha jgrhA vr% ;g irZ  
	 /khjs&/khjs VwV dj ;ksfu ekxZ ls jDr ,oa E;wdl ds :i esa ckgj fudyrh gSA

•	 ;g pÿ yxHkx ,d eghus dk le; ysrk gS rFkk bls Ωrqlzko vFkok jtks/keZ dgrs gSaA

•	 40 ls 50 o"kZ dh mez ds ckn vaMk'k; ls vaM dk mRiUu gksuk cUn gks tkrk gSA QyLo:i  
	 jtks/keZ cUn gks tkrk gS ftls jtksfuo`fr dgrs gSaA

tuu LokLF;

•	 tuu LokLF; dk vFkZ gS] tuu ls lacaf/kr lHkh vk;ke tSls 'kkjhfjd] ekufLkd] lkekftd  
	 ,oa O;kogkfjd :i ls LoLF; gksukA

•	 jksxksa dk ySafxd lapj.k—(STD's) vusd jksxksa dk ySafxd lapj.k Hkh gks ldrk gS_ 
	 tSls— (a) thok.kq tfur—xksusfj;k] fLkQfyl

	 (b) fo"kk.kq tfur—eLlk (warts), HIV-AIDS A

		  daMkse ds mi;ksx ls bu jksxkas dk lapj.k dqN lhek rd jksduk laHko gSA

•	 xHkZjks/ku—xHkZ/kkj.k dks jksduk xHkZjks/ku dgykrk gSA

xHkZjks/ku ds izdkj

1- ;kaf=d vojks/k

l[kkbdy dSi V;wcsDVkseh

V;wcsDVkseh

nokbZ }kjkdaMkse ywi

ulca/kh

2- jklk;fud rduhd 4- 'kY;fÿ;k

4- 'kY;fÿ;k

3- IUCD

xHkZjks/ku ds izdkj

(a) 	 ;kaf=d vojks/k—'kqÿk.kq dks vaMdksf'kdk rd ugha igq°pus fn;k tkrkA

mnkgj.k— 

• 	 f'k'u dks <dus okys daMkse

• 	 ;ksfu esa j[ks tkus okys ljokbdy dSi
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(b) jklk;fud rduhd—

•	 eknk esa vaM dks u cuus nsuk] blds fy, nokbZ yh tkrh gS tks gkWeksZu ds larqyu dks  
	 ifjofrZr dj nsrh gSA

•	 buds vU; izHkko (foijhr izHkko) Hkh gks ldrs gSaA

(c) 	 IUCD (Intra Uterine contraceptive device)—

• 	 ywi ;k dkWij-T dks xHkkZ'k; esa LFkkfIkr fd;k tkrk gSA ftlls xHkZ/kkj.k ugha gksrkA

(d) 	 'kY;fÿ;k rduhd—

	 (i) 	 ulca/kh—iq#"kksa esa 'kqÿokfgdkvksa dks jksd dj] mlesa ls 'kqÿk.kqvksa ds LFkkukarj.k  
		  dks jksdukA

	 (ii) 	V~;wcsDVkseh—efgykvksa esa vaMokguh dks vo#º dj] vaM ds LFkkukarj.k dks  
		  jksdukA

Hkwz.k gR;k—eknk Hkwz.k dks xHkkZ'k; esa gh ekj nsuk Hkwz.k gR;k dgykrk gSA

,d LoLF; lekt ds fy,] larqfyr fyax vuqikr vko';d gSA ;g rHkh laHko gksxk tc yksxksa 
esa tkx:drk QSykbZ tk,xh o Hkwz.k gR;k rFkk Hkwz.k fyax fu/kkZj.k tSlh ?kVukvksa dks jksduk gksxkA

iz'ukoyh

vfr y?kq mŸkjh; iz'u (1 vad)

cgqfodYih; iz'u

1-	 fuEu esa ls fdlesa ;qXed curs gSµ

	 (d)	 vySafxd tuu	 ([k)	 ySafxd tuu

	 (x)	 [kaMu	 (?k)	 dkf;d izo/kZu

2-	 IySTeksfM;e fdl izdkj tuu djrk gSµ

	 (d)	 eqdqyu	 ([k)	 f}[kaMu

	 (x)	 Ård lao/kZu	 (?k)	 cgq[kaMu

3-	 fuEu esa ls dkSu iq"i dk Hkkx ugha gSA

	 (d)	 ruk	 ([k)	 L=hdsalj

	 (x)	 iqadslj	 (?k)	 ckº;nu
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4-	 thoksa ds fy, tuu vko';d gS D;kasfd

	 (a)	 ml ,dy tho dks thfor j[kus ds fy,

	 (b)	 mudh ≈tkZ vko';drkvksa dks iwjk djus ds fy,

	 (c)	 o`fº djrs jgus ds fy,

	 (d)	 Lih'kht dks ih<+h nj ih<+h cuk, j[kus ds fy,

5-	 fuEu jksxksa esa ls fdl d ySafxd&lapj.k ugha gksrkµ

	 (a)	 flQfyl

	 (b)	 HIV –AIDS (,p vkbZ oh & mM~l)

	 (c)	 gStk

	 (d)	 xksuksfj;k

6-	 fy'kesfu;k esa ,d dksf'kdk dk tuu ds le; cgqr lkjh dksf'kdkvksa esa cV° tkuk D;k 
dgykrk gSµ

	 (a)	 eqdqyu	 (b)	 U;wurk foHkktu

	 (c)	 f}[k.Mu	 (d)	 cgq[k.Mu

7-	 vfHkHkkodksa ls larfr dks LFkkukrfjr xq.k dgk° mifLFkr gksrs gSµ

	 (a)	 dksf'kdk nzO;	 (b)	 jkbckslkse

	 (c)	 thu	 (d)	 xkWYthdk;

8-	 fn, x, fp= esa A, B o C dks  ÿekuqlkj igpkfg,µ

	 (a)	 chti=] izkdaqj] ewykadqj

	 (b)	 izkdqaj] ewykdaqj] chti=

	 (c)	 izkdaqj] chti=] ewykdaqj

	 (d)	 ewykdqaj] chti=] izkdqaj

9-	 fd'kksjkoLFkk ds nkSJku ekuo 'kjhj esa cgqr ls ifjorZu vkrs gSaA yM+dksa ds 'kjhj eas 
ySafxd&ifjiDork ls tqMs+ ,d ifjorZu dks fpfUgr djsaµ

	 (a)	 nw/k ds nk°r VwVuk	 (b)	 yEckbZ dk c<+uk

	 (c)	 Hkkj esa o`fº	 (d)	 vkokt dk QVuk

10-	 fuEu esa ls dkSu lk ,dfyxh iq"i dk mnkgj.k gSµ

	 (a)	 iihrk	 (b)	 xqM+gy

	 (c)	 ljlksa	 (d)	 fiVfu;k

A

B

C
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mŸkj ekyk

	 1-	 (b)	 2-	 (d)	 3-	 (a)	 4-	 (d)

	 5-	 (c)	 6-	 (c)	 7-	 (c)	 8-	 (c)

	 9-	 (d)	 10-	 (a)

11-	 fuEu iz'uksa eas nks dFku fn, x, gSµ (A) vfHkdFku rFkk (R) dkj.kA fn, x, dksM+ksa (a), 
(b), (c) o (d) ds vuqlkj lgh mŸkj dks pqusA

	 (a)	 nksukas A o R lR; gS vkSj (R) (A) dk lgh Li"Vhdj.k gSA

	 (b)	 nksuksa A o R lR; gS ijrq (R) (A) dk lg Li"Vhdj.k ugha gSA

	 (c)	 A lR; gS ijUrq R vlR; gSA

	 (d)	 A vlR; gS vkSJ R lR; gSA

	 I.	 A–	 ujksa eas o`"k.k mnj xqgk ds cgkj o`"k.k dks"k esa fLFkr gksrk gSA

	 	 R–	 'kqÿk.kq mRiknu ds fy, vko';d rki 'kjhj ds rki ls de gksrk gSA

	 II.	 A–	 xHkkZ'k; dh vkUrfjd irZ eksVh gks tkrh gS vkSj izR;sd ekg Hkzq.k dks xzg.k djus 
ds fy, rS;kj fd;k gksrh gSA

	 	 R–	 vfHk"ksfpr vaMdksf'kdk vius vkidks iks"k.k ds fy, xHkkZ'; dh vkUrfjd 
fHkfŸk esa jksfir djrh gSA

	 III.	 A–	 og tuu&dksf'kdk tks xfr'khy gksrh gS mls uj&;qXed dgrs gSA

	 	 R–	 og tuu&dksf'kdk ftlesa Hkkstu dk HkaMkj lafpr gksrk gSA mls eknk&;qXed 
dgrs gSA

	 IV.	 A–	 xqM+gy ,dfyaxh iq"i gSA

	 	 R–	 f}fyaxh iq"i eas uj o eknk nksuksa Hkkx gksrs gSaA

	 V.	 A–	 tula[;k dk fo'kky vkdkj fpark dk fo"k; gSA

	 	 R–	 c<+rh tula[;k ds dkj.k thou Lrj dks lq/kkjuk vklku gSA

mŸkj ekyk

	 I.	 (a)	 II.	 (c)	 III.	 (b)	 IV.	 (d)

	 V.	 (c)

12-	 fuEufyf[kr dks /;ku ls i<+s vkSj iz'uksa dk mŸkj nsaµ

eknk tuu rU= esa vkUrfjd o ckg; vax gksrs gSaA bu rU= dk;Z u;s thoksa dks tUe nsuk 
gSA ekuoksa esa eknk tuu rU= tUe ds le; vifjiDo gksrk gS vkSj fd'kksjkoFkk esa tuu&dksf'kdk 
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cukus ds fy, fodflr gks tkrh gSA

	iz'u 1-	 eknk tuu rU= dk dkSu lk vax Hkzw.k ds jksi.k dk LFkku gSµ

	 (a)	 vMak'k;	 (b)	 xHkkZ'k;

	 (c)	 xzhok	 (d)	 vaMokfgd

	iz'u 2-	 fuEu eas ls dkSu lk dFku vlR; gSµ

	 (a)	 yM+dh ds tUe ds le; gh vMka'k; esa gtkjsa vifjiDo vaM gksrs gSaA

	 (b)	 fu"kspu dk LFkku xHkkZj; gSA

	 (c)	 ørqlzko vFkko jtks/keZ yxHkx gj ekl gksrk gSA

	 (d)	 ;fn vaMdksf'kdk fu"ksfpr ugha gksrh rks xHkkZ'k; irZ ds lkFk fu"dkflr gks tkrh gSA

	iz'u 3-	 vfu"ksfpr vaM&dksf'kdk dk thou&dky fdruk gksrk gSµ

	 (a)	 ,d lIrkg	 (b)	 ,d ekl

	 (c)	 ,d fnu	 (d)	 2&8 fnu

	iz'u 4-	 ,d r'rjhuqek lajpuk tks xHkkZ'k; dh fHkfŸk eas Hkzq.k dks vkWDlhtu dks LFkkukUrj.k ds 
fy, lrg nsrk gSµ

	 (a)	 xzhok	 (b)	 vMka'k;

	 (c)	 IySlsUVk	 (d)	 buesa ls dksbZ ugha

	iz'u 5-	 fuEu eas ls dkSu lk dFku lR; gSµ

	 (a)	 ek° ds 'kjhj esa xHkZ dks fodflr gksus esa yxHkx 9 ekl yxrs gSaA

 	 (b)	 vMka'k; gj ekg nks vMa mRikfnr djrs gSA

	 (c)	 IySlsUVk eas ek° dh lrg dh rjQ izo/kZ gksrs gSA

	 (d)	 fu"ksfpr vaM dks Hkzq.k dgrs gSa vkSj ;g foHkktu ds ckn ;qXeut cukrk gSA

mŸkj ekyk

	 1.	 (b)	 2.	 (b)	 3.	 (c)	 4.	 (c)

	 5.	 (a)

vfry?kq mŸkjh; iz'u (1 vad)
	 1.	 iztuu ds nks izdkj crkvksA

	 2.	 IySTeksfM;e esa fdl izdkj dk iztuu gksrk gS\

	 3.	 euq"; esa vaM dk fu"kspu dgk° ij gksrk gS\
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	 4.	 nks mHk;fyaxh iq"iksa ds uke crkvksA

	 5.	 dkf;d izo/kZu D;k gS\

	 6.	 dksf'kdk esa D.N.A. dgk° mifLFkr gksrk gS\

	 7.	 ikS/ks ds tuu vax dgk° ij mifLFkr gksrs gSa\

	 8. 	xHkZjks/ku gsrq jklk;fud fof/k fy[ksaA

y?kq mŸkjh; iz'u (2 vkSj 3 vad)

	 1.	 VsLVksLVsjkWu gkWeksZu ds dk;Z crkvksA

	 2.	 IySlsaVk D;k gS\ blds dk;Z crkvksA� (CBSE- 2018)
	 3.	 gekjs pkjksa rjQ fofHkUu izdkj ds tho gksus dk D;k dkj.k gS\

	 4.	 dqN ikS/kksa dks mxkus ds fy, dkf;d izo/kZu fof/k dk iz;ksx D;ksa fd;k tkrk gS\

	 5.	euq"; esa uj o eknk fyax gkWeksZu ds uke fy[kksA

	 6.	Qwy ds fofHkUu Hkkxksa ds uke fy[kksA

	 7.	,dfyaxh o mHk;fyaxh iq"i esa vUrj crkvksA

	 8.	STDs dk iwjk uke D;k gS\ mnkgj.k Hkh nksA

	 9.	Loijkx.k o ijijkx.k esa vrj crkvksA

	10.	fuEu esa iztuu dh fof/k;ksa ds uke crkvks gkbM™k] vehck] Iysusfj;k] LikbjksxkbjkA

	11.	≈rd lao/kZu D;k gS\

	12.	ikS/kksa esa fu"kspu ds izÿe dks le>kb;sA

	13.	oh;Z dSls curk gS\

	14.	uj tuu ra= dk ,d ukekafdr fp= cukvksA

	15.	Hkwz.k fyax fu/kkZj.k D;k gS\ bls D;ksa fu"ks/k fd;k x;k gS\

	16.	,d iq"i dh m/oZdkV dk ukekafdr fp= cuk,°A

	17.	ySafxd o vySafxd iztuu ds chp vUrj Li‘ djsA

nh?kZ mŸkjh; iz'u (5 vad)
	 1.	vySafxd tuu dh fofHkUu fof/k;k° dkSu&lh gS\

	 2. 	eknk tuu ra= dk ukekafdr fp= cukvkss rFkk blds fofHkUu Hkkxksa esa dk;Z crkvksA

(CBSE- 2018, 19)
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	 3. 	xHkZjks/ku D;k gS\ bldh fofHkUu fof/k;k° dkSu&lh gSa \			   (CBSE- 2019)

	 4. 	ekuo esa D;k gksrk gS ;fn—

		 (a) fu"kspu gksrk gSA

		 (b) fu"kspu ugha gksrk gSA

	 5. 	cht cuus ds izÿe dks le>kvksA

	 6. 	euq"; esa ;kSoukjaHk D;k gS\ bl le; gksus okys ifjorZu Hkh crkvksA
	 7-	ijkxd.k dh ifjHkk"kk fyf[k,A fofHkUu izdkj ds ijkxd.kksa dh O;k[;k dhft,A ijkxd.k 

ds nks ,tsUVksa (okgdksa) dh lwph cukb,A mi;qDr ijkx.k fdl izdkj fu"kspu dh vksj ys 
tkus dk dkj.k curk gSA	

nh?kZ mŸkjh; iz'uksa ds gy

	 1. 	vySafxd tuu dh fof/k;k°—

		 fo[kaMu] [kaMu] iqu#n~Hkou] eqdqyu] chtk.kq laekla/k] dkf;d izo/kZu � (CBSE - 2018)

	 2. 	eknk tuu ra= dk ukekafdr fp= � (CBSE - 2018)

		 dk;Z—

		 (i)	 vaMk'k; — eknk ;qXed dk fuekZ.k

		 (ii)	 vaMokfgdk — fu"kspu dk LFkku

		 (iii)	 xHkkZ'k; — Hkzw.k dk fodkl

	 3. 	xHkZjks/ku—

		 (i)	 ;kaf=d

		 (ii)	 jklk;fud

		 (iii)	 'kY;fÿ;k rduhd

		 (iv)	 IUCD

	 4. 	(a) 	(i) 	 ;qXeut dk fuekZ.k—xHkkZ'k; esa jksi.k

				   (ii)	 ek° dk xHkkZ/kkj.k

		 (b) Ωrq lzko

	 5. 	ijkxd.kks ds vadqj.k dks n'kkZrk ukeafdr fp=A
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vkuqoaf'kdh

                    v/;;u gS

		  vkuqoaf'kdrk@oa'kkxfr 	 fofHkUurk@fofo/krk
	 fofHkUu y{k.kksa dk iw.kZ fo'oluh;rk	 ;g tud vkSj larfr osG y{k.kksa dh vlekurk 
	 osG lkFk oa'kkxr gksukA 	 dh voLFkk gSA

	 (Somatic) 	 'kkjhfjd dksf'kdk fofHkUurk 	 (Gametic) tuu dksf'kdk fofHkUurk 
	 Variation		  Variation	
•	 ;g 'kkjhfjdh dksf'kdk esa vkrh gSA

•	 ;s vxyh ih<+h esa LFkkukUrfjr ugha gksrs

•	 tSo fodkl esa lgk;d ugha gSA

•	 bUgsa mikftZr y{k.k Hkh dgk tkrk gSA 

mnkgj.k % dkuksa esa Nsn djuk] oqGŸkksa esa 
		     iw°N dkVuk 

•	 ;g tuu dksf'kdk esa vkrh gSA

•	 ;g vxyh ih<+h esa LFkkukUrfjr gksrs gSaA

•	 tSo fodkl esa lgk;d gSaA

•	 bUgsa vkuqoaf'kd y{k.k Hkh dgk tkrk gSA

mnkgj.k % ekuo osG ckyksa dk jax] ekuo  
             'kjhj dh yEckbZ

tuu osG nkSjku fofHkUurkvksa dk lap;u

fofHkUurk,°

				    tuu }kjk ifjyf{kr gksrh gSa pkgs tUrq

	 vySafxd tuu (Asexual Reproduction)	 ySafxd tuu (Sexual Reproduction)
	 	 	                         ↓ 	 	                      ↓
	 •	 fofHkUurk,° de gksaxh 	 •	 fofo/krk vis{kko`Gr vf/kd gksxh
	 •	 Mh-,u-,- izfro`Gfr osG le; U;wu =qfV;ksa	 •	 ozGkl ladj.k osG }kjk] xq.klw= ozGksekslkse 

	osG dkj.k mRiUu gksrh gSaA 		  osG fola;kstu }kjk] E;wVs'ku (mRifjorZu) 
				   osG }kjkA
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fofHkUurk osG ykHk
(i) 	izo`Gfr dh fofo/krk osG vk/kkj ij fofHkUurk thoksa dks fofHkUu izdkj osG ykHk gks  

		  ldrs gSaA mnkgj.k&mG".krk dks lgu djus dh Nerk okys thoi.kqvksa dks vf/kd xehZ  
		  ls cpus dh laHkkouk vf/kd gksrh gSA

(ii)	i;kZoj.k dkjdksa }kjk mŸke ifjorZ dk p;u tSo fodkl izozGe dk vk/kkj cukrk gSA

•	 Lora= (Free ear labe) ,oa tqM+s d.kZikfy (Attached ear lobe) ekuo lef"V esa ik,  
		  tkus okys nks ifjorZ gSaA

esaMy dk ;ksxnku
esaMy us oa'kkxfr osG oqGN eq[; fu;e izLrqr fd,A

esaMy dks vkuqoaf'kdh osG tud osG uke ls tkuk tkrk gSA esaMy us eVj osG ikS/ks osG foi;kZlh 
(7 fodYih) y{k.kksa dk v/;;u fd;k tks LFkwy :i ls fn[kkbZ nsrs gSaA

		  y{k.k	 izHkkoh fo'ks"kd	 vizHkkoh fo'ks"kd

	 cht dk vkdkj	 	

				    xksy	 >qjhZnkj

	 cht dk jax		 	

				    ihyk	 gjk

	 iwGy dk jax		 	

				    cSaxuh	 lisGn

	 Qyh dk vkdkj	 	

				    iwGyh gqbZ	 fLkoqGM+h gqbZ
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	 Qyh dk jax		 	

				    gjk	 ihyk

	 iq"Ik dh fLFkfr	 	

				    v{kh;	 vaR;

	 rus dh Å¡pkbZ	 	

				    yack	 ckSuk

fp=—esaMy }kjk v/;;u fd, x, eVj osG ikS/ks osG foi;kZl fo'ks"kdksa osG lkr tksM+sA

esaMy }kjk eVj osG ikS/ks dk p;u
esaMy us eVj osG ikS/ks dk p;u fuEufyf[kr xq.kksa osG dkj.k fd;k—

(i) 	 eVj osG ikS/kksa esa foi;kZlh fodYih y{k.k LFkwy :i ls fn[kkbZ nsrs gSaA

(ii) 	 budk thou dky NksVk gksrk gSA

(iii) 	lkekU;r% Loijkx.k gksrk gS ijUrq o`Gf=e rjhosG ls ijijkx.k Hkh djk;k tk ldrk gSA

(iv) 	,d gh ih<+h esa vusd cht cukrk gSA
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I. ,dy ladj.k (eksuksgkbfczM)
eVj osG nks ikS/kksa osG ,d tksM+h fodYih y{k.kksa osG e/; ozGkl ladj.k dks ,dy ladj ozGkl 

dgk tkrk gSA

mnkgj.k—yacs ikS/ks rFkk ckSus ikS/ks osG e/; ladj.k

,dy ladj.k Monohybrid Cross

voyksdu
(1) 	izFke larfr F1 ih<+h esa lHkh ikS/ks yacs FksA

(2)	F2 ih<+h esa 3/4 yacs ikS/ks os 1/4 ckSus ikS/ks Fks

(3) 	QhuksVkbi F2 – 3 : 1 (3 yacs ikS/ks % 1 ckSuk ikS/kk)

	 thuksVkbi F2 – 1 : 2 : 1 
	 TT, Tt, tt dk la;kstu 1: 2 : 1 vuqikr esa izkIr gksrk gSA

fu"d"kZ % 
1.	 TT o Tt nksuksa yacs ikS/ks gSa] ;|fIk tt ckSuk ikS/kk gSA

2. 	 T dh ,d izfr ikS/kksa dks yack cukus osG fy, i;kZIr gSA tcfd ckSusiu osG fy, t dh nksuksa  
		  izfr;k° tt gksuh pkfg,A

3. 	 T tSls y{k.k izHkkoh y{k.k dgykrs gSa] t tSls y{k.k vizHkkoh y{k.k dgykrs gSaA
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II	 f}&ladj.k f}@fodYih; ladj.k (Dihybrid Cross) 
	 eVj osG nks ikS/kksa osG nks tksM+h fodYih y{k.kksa osG e/; ozGkl 

fp=—f}ladj ozGkWl osG ifj.kke ftuesa tud nks tksM+s foijhr fo'ks"kdksa esa fHkUu Fks

tSls chp dk jax vkSj chp dh vko`GfrA

F2 	 xksy] ihys cht 	 : 	 9
	 xksy] gjs cht 	 : 	 3
	 >qjhZnkj] ihys cht 	 : 	 3
	 >qjhZnkj] gjs cht 	 : 	 1
bl izdkj ls nks vyx vyx (chtksa dh vko`Gfr ,oa jax) dks Lora= oa'kkuqxfr gksrh gSA

esaMsy ds vkuqokaf'kd ds fu;e
esaMsy us eVj ij fd, ladj.k iz;ksxksa ds fu"d"kksZ ds vk/kkj ij dqN flºkarksa dk izfriknu 

fd;k ftUgsa esasMsy dsa vkuqoaf'kdrk ds fu;e dgk tkrk gSA

;g fu;e fuEu izdkj ls gSaµ

1- izHkkfor dk fu;e

2- i`FkDdj.k dk fu;e! fola;kstu dk fu;e

3- Lora= viO;wgu dk fu;e
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1.	 izHkkfork dk fu;e (Law of Dominance) tc esaMy us fHkUu&fHkUu y{k.kksa okys 
le;qXeth ikniksa eas tc ladj ladj.k djok;k rks bl ÿkWl esa esaMsy us ,d gh y{k.k 
iznf'kZr djus okys ikniksa dk gh v/;;u fd;kA rks mlus ik;k fd ,d izHkkoh y{k.k vius 
vki dks vfHkO;Dr djrk gSA vkSj ,d vizHkkoh y{k.k vius vki dks fNik ysrk gSA blh 
dks izHkkfork dgk x;k gS vkSj bl fu;e dks esaMy dk izHkkofrk dk fu;e dgk tkrk gSA

2.	 i`FkDdj.k dk fu;e@ fola;kstu dk fu;e@ ;qXedksa dh 'kqºrk dk fue; (Law 
of segregation or law of purity of gametes) ;qXed fuekZ.k ds le; nksuksa ;qXe 
fodYih vyx gks tkrs gSA vFkkZr~ ,d ;qXed esa flQZ ,d fodYih gks tkrk gSA blfy, 
bls i`FkDdj.k dk fu;e dgrs gSA

		 ;qXed fdlh Hkh y{k.k ds fy, 'kqº gksrs gSA 
3. 	 Lora= viO;wgu dk fu;e (Law of Idependent Assortment) ;g fu;e f}ladj 

ladj.k ds ifj.kkeksa ij vk/kkfjr gSA bl fu;e ds vuqlkj fdlh f}ladj lajdj.k esa ,d 
y{k.k dh oa'kxfr nwljs y{k.k dh oa'kkxfr ls iw.kZr% Lora= gksrh gSA vFkkZr~ ,d y{k.k 
ds ;qXek fodYih nwljs y{k.k ds ;qXefodYih ls ;qXed fuekZ.k ds le; Lora= :i ls 
i`Fkd o iquO;ofLFkr gksrs gSA 

		 bls esa y{k.k vuqikr 9 : 3 : 3 : 1 gksrk gSA

y{k.k vius vkidks fdl izdkj O;Dr djrs gSaA

dksf'kdk osG Mh-,u-,-

↓

thu (Mh-,u-,- dh jpukRed ,oa fozG;kRed bdkbZ)

↓
lwpuk lzksr

↓

izksVhu la'ys"k.k

izksVhu fofHkUu y{k.kksa dh vfHkO;fDr dks fu;af=r djrh gSA (batkbe o gkWeksZu)

	thu T (izHkkoh y{k.k) 	→	 batkbe dk n{krk ls 	 →	 i;kZIr ek=k esa 	 →	 yacs ikS/ks
					    dk;Z djuk 		  gkWeksZu cukuk

	thu t (vizHkkoh y{k.k)	→	 batkbe dk de n{krk 	→	 vi;kZIr ek=k esa 	 →	 ckSus ikS/ks
					    ls dk;Z djuk 		  gkWeksZu cukuk 
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fyax fu/kkZj.k

fyax fu/kkZj.k osG fy, mŸkjnk;h dkjd

	 oqGN izkf.k;ksa esa fyax fu/kkZj.k vaMs	 oqGN izkf.k;ksa tSls fd ekuo esa fyax fu/kkZj.k 

	 osG mG"ek;u rki ij fuHkZj djrk gS 	 fyax lw= ij fuHkZj djrk gSA XX (eknk) 

	 mnkgj.k % ?kksa?kk 	 rFkk XY (uj)

ekuo esa fyax fu/kkZj.k

vk/ks cPps yM+osG ,oa vk/ks yM+dh gks ldrs gSaA lHkh cPps pkgs og yM+dk gks vFkok yM+dh 
viuh ekrk ls X xq.klw= izkIr djrs gSaA vr% cPpksa dk fyax fu/kkZj.k bl ckr ij fuHkZj djrk gS 
fd mUgsa vius fIkrk ls fdl izdkj dk xq.klw= izkIr gqvk gSA ftl cPps dks vius fIkrk ls X xq.klw= 
oa'kkuqxr gqvk gS og yM+dh ,oa ftls fIkrk ls Y xq.klw= oa'kkxr gksrk gS] og yM+dk gksrk gSA

tSo fodkl

fodkl—og fujUrj /kheh xfr ls gksus okyk izozGe tks gtkjksa djksM+ksa o"kZ iwoZ thoksa esa 'kq: 
gqvk ftlls ubZ Lih'kht dk mn~Hko gqvkA
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fLFkfr—I 	 yky Hka`xksa dk lewg

			   ↓
			   tuu osG }kjk jax esa ifjorZu

lHkh Hka`x yky 		  ,d Hka`x gjk

osGoy ,d gjk 		         tuu
	    	 ↓	 	      ↓
dkSoksa }kjk yky Hka`x 		  larfr Hka`x gjk

dk y{k.k		       

	 	 ↓	 	      ↓
Hk`axksa dh la[;k esa deh 		  gjs Hka`xksa dk >kfM+;ksa ls esy] 
				    dkSoksa }kjk Hk{k.k esa deh

				            ↓
				    gjs Hk`axksa dh la[;k esa c<+ksŸkjh

fu"d"kZ—gjs Hk`axksa dks izko`Gfrd p;u dk Qk;nk gqvk D;ksafd os gjh >kfM+;ksa esa n`'; ugha 
FksA ;g izko`Gfrd p;u dkSvksa }kjk fd;k x;kA izko`Gfrd p;u Hka`x lef"V esa vuqowGy n'kkZ jgk 
gS ftlls lef"V i;kZoj.k esa vkSj vPNh rjg ls jg losGA

fLFkfr—II

yky Hka`xksa dk lewg

				                         ↓  tuu }kjk

jax esa ifjorZu

			        ↓	 	       ↓
	    	   lHkh Hka`x yky 		  ,d uhyk Hka`x

		  (osGoy ,d uhyk) 		        ↓ tuu

			        ↓  tuu 		  uhys Hka`xksa dh la[;k esa c<+ksŸkjh

		  yky Hka`xksa dh la[;k esa c<+ksŸkjh
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↓

dkS, yky rFkk uhys Hk`axksa dks igpku dj [kk tkrs gSa

↓

Hka`xksa dh la[;k esa deh vkrh gS

(yky Hka`x] uhys ls vf/kd)

↓

vpkud gkFkh vkrk gS] Hka`xksa lfgr >kM+h dks jkSan nsrk gS

↓
la;ksx ls uhys Hka`x cp tkrs gSaA

fu"d"kZ—jax ifjorZu ls vfLrRo osG fy, dksbZ ykHk ugha feykA ;g la;ksx gh Fkk fd nq?kZVuk 

osG dkj.k ,d jax dh Hka`x lef"V cp xbZ ftlls lef"V dk Lo:i cny x;kA vr% NksVh lef"V 

esa nq?kZVuk,° fdlh thu dh vko`fŸk dks izHkkfor dj ldrh gSa tcfd mudk mŸkjthfork gsrq dksbZ 

ykHk u gksA

fLFkfr—III

yky Hka`xksa dk lewg

↓
Hk`axksa osG vkokl (>kfM+;ksa) ikni jksx yx tkrk gS

↓
Hk`axksa osG vkSlr Hkkj esa vYi iksf"kr dh otg ls deh

↓
Hk`axksa dh la[;k esa fujUrj fxjkoV

↓
ikS/kksa dk jksx lekIr gks tkrk gS

↓
Hka`xksa dh la[;k rFkk Hkkj esa fQj ls o`fº

fu"d"kZ—Hka`xksa dh tula[;k esa dksbZ vkuqoaf'kd ifjorZu ugha vkrkA tula[;k esa izHkko oqGN 
le; osG fy, i;kZoj.k osG dkj.k vk;k FkkA
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mikftZr ,oa vkuqoaf'kd y{k.k

mikftZr y{k.k

1. 	 ;s y{k.k thoksa }kjk vius thou esa izkIr  
		  fd;s tkrs gSaA

2. 	 ;s tuu dksf'kdkvksa osG Mh-,u-,-  
		  (DNA) esa dksbZ varj ugha ykrs o  
		  vxyh ih<+h dks oa'kkuqxr@LFkkukUrfjr  
		  ugha gksrsA

3. 	 tSo fodkl esa lgk;d ugha gSA 

	 mnkgj.k % vYi iksf"kr Hka`x osG /kkj  
			           esa dehA

tkfr mn~Hko fdl izdkj gksrk gS \

1. 	 thu izokg —mu nks lef"V;ksa osG chp gksrk gS tks iwjh rjg ls vyx ugha gks ikrh gS foaGrq  
		  vkaf'kd :i ls vyx&vyx gSaA

2. 	 vkuqoaf'kd fopyu—fdlh ,d lef"V dh mŸkjksŸkj ihf<+;ksa esa thal dh ckjacjrk ls  
		  vpkud ifjorZu dk mRiu gksukA

3. 	 izko`Gfrd pquko—og izozGe ftlesa izo`Gfr mu thoksa dk pquko dj c<+kok nsrh gS tks  
		  csgrj vuqowGyu djrs gSaA

4. 	 HkkSxksfyd i`FkDdj.k—tula[;k esa unh] igkM+ vkfn osG dkj.k vkrk gSA blls nks 
		  milef"V osG e/; vartZuu ugha gks ikrkA

vkuqoaf'kd y{k.k

1. 	 ;s y{k.k thoksa dh oa'kkuqxr izkIr  
		  gksrs gSaA

2.	 ;s tuu dksf'kdkvksa esa ?kfVr gksrs  
		  gSa rFkk vxyh ih<+h esa LFkkukUrfjr  
		  gksrs gSaA

3. tSo fodkl esa lgk;d gSA 

   mnkgj.k % ekuo osG vk°[kksa o ckyksa  
		              osG jaxA
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vkuqoaf'kd fopyu

lef"V Z

milef"V Z1                   HkkSxksfyd :i ls vyx gksuk                   milef"V Z2
 unh] igkM+ bR;kfn

mŸkjksŸkj ihf<+;k°
↓

fofHkUu ifjorZuksa dk laxzgj.k milef"V Z1 vkSj milef"V Z2
↓

vkuqoaf'kd fopyu (Genetic drift) 
↓

izko`Gfrd p;u (Natural Selection)
↓

milef"V Z1 vkSj milef"V Z2 vartZuu esa vleFkZ

u;h Lih'kht 1 	 u;h Lih'kht 2

vkuqoaf'kd fopyu dk dkj.k
1. ;fn DNA esa ifjorZu i;kZIr gS
2. xq.klw=ksa dh la[;k esa ifjorZu

fodklh; laca/k ;kstuk

1. 	 letkr vfHky{k.k—fofHkUu thoksa esa ;g vfHky{k.k ftudh vk/kkjHkwr lajpuk yxHkx  
		  ,d leku gksrh gSA ;|fIk fofHkUu thoksa esa muosG dk;Z fHkUu&fHkUu gksrs gSaA

mnkgj.k—if{k;ksa] ljhl`i] ty&LFkypj] Lru/kkfj;ksa osG inksa dh vk/kkjHkwr lajpuk ,d 
leku gS] fdUrq ;g fofHkUu d'ks:dh thoksa esa fHkUu&fHkUu dk;Z osG fy, gksrs gSaA

letkr vax ;g iznf'kZr djrs gSa fd bu vaxksa dh ewy mRifŸk ,d gh izdkj osG iwoZtksa ls gqbZ 
gS o tSo fodkl dk izek.k nsrs gSaA

2. 	 le:i vfHky{k.k—og vfHky{k.k ftudh lajpuk o la?kVdksa esa varj gksrk gS] lHkh  
		  dh mRifŸk Hkh leku ugha gksrh fdUrq dk;Z leku gksrk gSA

mnkgj.k—i{kh osG vxzikn ,oa pexknM+ osG vxziknA

	 le:i vax ;g iznf'kZr djrs gSa fd tUrqvksa osG vax tks leku dk;Z djrs gSa] vyx&vyx  
		  iwoZtksa ls fodfLkr gq, gSaA
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3. 	 thok'e—tho osG ifjjf{kr vo'ks"k thok'e dgykrs gSaA mnkgj.k&tSls dksbZ e`r dhV  
		  xeZ feV~Vh esa lw[k dj dBksj gks tk,A

mnkgj.k—	 vkeksukbV 	 &	 thok'e&vd'ks:dh

	 V™kbyksckbV 	 & 	 thok'e&vd'ks:dh

	 ukbfV;k 	 & 	 thok'e&eNyh

	 jktkslkSjl 	 & 	 thok'e&MkbukslkWj diky

thok'e fdrus iqjkus gSa

1. 	 [kqnkbZ djus ij i`Foh dh lrg osG fudV okys thok'e xgjs Lrj ij ik, x, thok'eksa  
		  dh vis{kk vf/kd u, gksrs gSaA

2. 	 QkWfLky MsfVax—ftlesa thok'e esa ik, tkus okys fdlh ,d rRo osG fofHkUu  
		  leLFkkfudksa dk vuqikr osG vk/kkj ij thok'e dk le; fu/kkZj.k fd;k tkrk gSA

fodkl ,oa oxhZdj.k

fodkl ,oa oxhdj.k nksuksa vkil esa tqM+s gSaA

1. 	 thoksa dk oxhZdj.k muosG fodkl osG laca/kksa dk izfrfcac gSA

2. 	 nks Lih'kht osG e/; ftrus vf/kd vfHky{k.k leku gksaxs mudk laca/k Hkh mruk gh fudV  

		  dk gksxkA

3. 	 ftruh vf/kd lekurk,° muesa gksaxh mudk mn~Hko Hkh fudV vrhr esa leku iwoZtksa ls gqvk gksxkA

4. 	 thoksa osG e/; lekurk,° gesa mu thoksa dks ,d lewg esa j[kus vkSj muosG v/;;u dk  
		  volj iznku djrh gSaA

fodkl osG pj.k

fodkl ozGfed :i ls vusd ihf<+;ksa esa gqvkA

I. ;ksX;rk dks ykHk

vk°[k dk fodkl—tfVy vaxksa dk fodkl Mh-,u-,- esa ek= ,d ifjorZu }kjk laHko ugha 

gS] ;s ozGfed :i ls vusd ihf<+;ksa esa gksrk gSA

•	 IySusfj;k esa vfr ljy vk°[k gksrh gSA

•	 dhVksa esa tfVy vk°[k gksrh gSA

•	 ekuo esa f}us=h vk°[k gksrh gSA
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II. xq.krk osG ykHk

ia[kksa dk fodkl—

ia[k (ij)—BaMs ekSle esa mG"ekjks/ku osG fy, fodfLkr gq, Fks] dkykarj esa mM+us osG fy, Hkh 

mi;ksxh gks x,A

mnkgj.k—MkbukslkWj osG ia[k Fks] ij ia[kksa ls mM+us esa leFkZ ugha FksA if{k;ksa us ijksa dks mM+us 
osG fy, viuk;kA

o`Gf=e p;u

cgqr vf/kd fHkUu fn[kus okyh lajpuk,a ,d leku ifjdYi esa fodfLkr gks ldrh gSA nks 

gtkj o"kZ iwoZ euq"; taxyh xksHkh dks ,d [kk| ikS/ks osG :i esa mxkrk Fkk rFkk mlus p;u }kjk 

blls fofHkUu lfCt;k° fodfLkr dhA bls o`Gf=e p;u dgrs gSaA

fp= & taxyh xksHkh dk fodkl

vkf.od tkfro`r—(i) ;g bl fopkj ij fuHkZj djrk gS fd tuu osG nkSjku Mh-,u-,- esa gksus 

okys ifjorZu fodkl dh vk/kkjHkwr ?kVuk gSA (ii) nwjLFk laca/kh thoksa osG Mh-,u-,- esa fofHkUurk,° 

vf/kd la[;k esa lafpr gksaxhA

xk°B xksHkh

iRrk xksHkh
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ekuo fodkl

ekuo fodkl osG v/;;u osG eq[; lk/ku

	 mR[kuu		  le; fu/kkZj.k	 Mh-,u-,- vuqozGe dk fu/kkZj.k	 thok'e v/;;u

ekuo (izkphure)
lnL; vizGhdk ewy esa [kkstk x;k

	 fQyhihal	 baMksusf'k;k	 if'peh ,f'k;k	 e/; 	 vkWLV™sfy;k
			   osG }hiksa 		  ,f'k;k

fofHkUu lewg dHkh vkxs o ihNs x,

↓
lewg dbZ ckj ijLij foyx gks x,

↓
dHkh vyx gksdj fofHkUu fn'kkvksa esa vkxs c<+s

↓
oqGN okfIkl vkdj ijLij fey x,

vkuqoaf'kdh ifjHkk"kk,¡

1. 	 thu—esaMy us thu dks ̂ dkjd* vFkok ̂ iSGDVj* dgkA thu vkuqoaf'kdrk dh bdkbZ gSA

2. 	 ;qXe fodYih (vyhy)—fodYih foijhr y{k.kksa osG laosGrd tksM+s dks ;qXe fodYih  
		  (vyhy) dgk tkrk gSA ;s ,d gh thu osG FkksM+k lk fHkUu :i gksrs gSaA

3. 	 fo"ke;qXeth (gSVjkstkbxl)—os tho ftuesa foijhr fo'ks"kdksa osG vyhy gksrs gSaA Tt.

4. 	 le;qXeth (gksekstkbxl)—os tho ftuesa leku fo'ks"kdksa osG vyhy gksrs gSaA 

	 tSls—TT, tt.
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5. 	 izHkkfork (Mksfeusal)—og thu tks F1 ih<+h esa izdV gksrk gSA

6. 	 vizHkkoh (jsfLkfLko)—og thu tks izHkkoh thu osG le{k izdV ugha gksrkA

7. 	 thuh iz:i (thuksVkbi)—tho dk thu os vk/kkj ij izk:i_ tSls—TT ;k tt.

8. 	 n`'; iz:i (QhuksVkbi)—tho dk ckgjh n`'; osG vk/kkj ij iz:i_ tSls—yacs ikS/ks]  
		  ckSus ikS/ksA

9. 	 lw{e fodkl—NksVs {ks= esa gksus okyk fodklA mnkgj.k—Hka`xksa (beetles) osG 'kjhj osG  
		  jax esa ifjorZuA

10.	Lih'kht—tula[;k esa leku thoksa dk lewg tks vkil esa fu"kspu dj] mRiknd tho  
		  cukrk gSA

11.	xq.klw=—/kkxs tSlh lajpuk,° tks dksf'kdk osG osGUÊ esa ikbZ tkrh gSa] ftlesa dksf'kdk dh  
		  vkuqoaf'kd lwpuk gksrh gSA

12.	Mh-,u-,-—Mh vkDlh&jkbckst U;wfDyd vEy] ;g xq.klw= esa mifLFkr gksrk gSA

iz'ukoyh

cgqfodYih; iz'u (MCQ'S) (1 vad)

1-	 vkuqqoaf'kdh dk vFkZ gS%

	 (d)	 thu dk v/;;u

	 ([k)	 xq.klw= dk v/;;u

	 (x)	 ekuo dk v/;;u

	 (?k)	 foKku dh og 'kk[kk tks vkuqoaf'kdh o fofHkUurk dk v/;;u djrh gSA

2-	 esaMy us fdl ikS/ksa ij iz;ksx fd,%	 (CBSE–2019)

	 (d)	 puk	 ([k)	eVj

	 (x)	 ew¡xQyh	 (?k)	jktek

3-	 ,d yacs eVj ds ikS/ksa (TT) rFkk ,d NksVs eVj ds ikS/ks (tt) ds chp ladj.k 
djk;k x;kA larfr ds lHkh ikS/ks yacs Fksa D;ksafdµ
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	 (d)	 ckSukiu ,d izHkkoh y{k.k gS

	 ([k)	 yackiu ,d vizHkkoh y{k.k gS

	 (x)	 yackiu ,d izHkkoh y{k.k gSA

	 (?k)	 ikS/ks dh yackbZ thu ‘T’ ;k ‘t’ }kjk fu/kZkfjr ugh gksrh

4-	 og y{k.k tks thoksa }kjk vius thoudky esa izkIr fd;k tkrk gS] ijarq oa'kkuqxr 
ugha gksrkµ

	 (d)	 vk°[k dk jax	 ([k)	Ropk dk jax

	 (x)	 ckyksa dh izÑfr	 (?k)	'kjhj dk vkdkj

5-	 firk ls x–xq.klw= izkIr djus okyk ;qXeut fodflr gksrk gSµ

	 (d)	 yM+dk

	 ([k)	 x–xq.klw= fyax fu/kZkj.k ugha djrk

	 (x)	 yM+dh

	 (?k)	 yM+dk ;k yM+dh dksbZ Hkh

6-	 ,d xHkZorh efgyk dks mlds cPps ds cYM xzqi A ;k CyM xzqi AB ds cjkcj 
ekSdk feyrk gSA fuEufyf[kr eas ls dkSu lk laHkkkfor thuksVkbi dks n'kkZrk gSA

	 (d)	 I* IA & IB IO	 ([k)	 IA IB & IB IB

	 (x)	 IA IO & IB IO	 (?k)	 IA IB & IA IO

7-	 ekuo 'kjhj dh ,d lkekU; dksf'kdk esa 23 tkSMs+ xq.klw= ds lsDl dksf'kdk 
('kqdzk.kq ;k vaMk.kq) esa gksrs gSa] tks fd fuEu gksus dh laHkkouk gSA

	 (d)	 46	 ([k)	23

	 (x)	 21	 (?k)	42

8-	 tho dk ckgjh n`'; ds vk/kkj ij iz#i dks dgrs gSµ

	 (d)	 izksVksVkbi	 ([k)	LVhfj;ksVkbi

	 (x)	 QhuksVkbi	 (?k)	thuksVkbi

9-	 nks tksMs+ ds chp ,d ÿksl esa 9 : 3 : 3 : 1 ds vuqikr esa larku ds pkj laHkkfor 
QhuksVkbIl gksrs gSA
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	 (d)	 f}ladj ÿksl	 ([k)	,dy ladj.k

	 (x)	 VsLV ÿksl	 (?k)	buesa ls dksbZ ugha

10-	xq.k lw= fdlds cus gksrs gSA

	 (d)	 DNA	 ([k)	DNA & RNA

	 (x)	 DNA, RAN rFkk izksVhu	 (?k)	bueas ls dksbZ ugha

mŸkj ekyk

	 1-	 (d)	 2-	 (b)	 3-	 (c)	 4-	 (d)

	 5-	 (c)	 6-	 (d)	 7-	 (a)	 8-	 (c)

	 9-	 (a)	 10-	 (a)

11-	fuEu dk uke crkvks%

	 (i)	 le; ls lkFk] /khjs&/khjs gks jgs ifjorZuksa ds dkj.k ,d ubZ iztkfr dk cuukA

	 (ii)	 vkuqoaf'kdrk ds laogd

	 (iii)	 /kkxsa tSlh lajpuk,° tks dksf'kdk ds dsUæd esa mifLFkr gksrh gS] ftuesa 
vkuqoaf'kd lwpuk,sa gksrh gSA

nks dFku fn, x, gSaµ,d vfHkdFku (A) vkSj nwljk dkj.k (R) fuEu iz'uksa ds 
lgh mŸkj dk p;u uhps fn;s x;s dksM (a), (b), (c) vkSj (d) ls djsaA

	 (a)	 dFku xyr gS dkj.k lgh gSA

	 (b)	 dFku lgh gS dkj.k xyr gSA

	 (c)	 nksuksa dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k ugha gSA

	 (d)	 nksuksa dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k gSA

1-	 vfHkdFku (A)–	 esaMy us eVj ds ikS/kksa d p;u fd;k vius iz;ksxksa ds fy,A

	 dkj.k (R)–	 eVj vlkuh ls mxk;sa tk ldrs gSA rFkk eVj ds ikS/kksa esa 
foi;kZ'kh fodYiksa y{k.k LFkwy :i esa fn[kkbZ nsrs gSaA

2-	 vfHkdFku (A)–	 HkkSxksfyd i`FkDdj.k ls ySafxd iztUu okys thoksa dh tkfr 
mn~Hko (Speciation) esa izeq[k dkjd ugha gks ldrk gSA
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	 dkj.k (R)–	 vySafxd :i ls iztUu djus okys thoksa dks fdlh vU; tho 
dh vko';drk ugha gksrh gSA

3-	 vfHkdFku (A)–	 fofHkUurk,° vySafxd iztuu esa U;wure gSA

	 dkj.k (R)–	 lHkh fofHkUurk,° ,d iztkfr es thfor jgus dh leku laHkkouk 
gksrh gSA

4-	 vfHkdFku (A)–	 tSo fodkl ,d fujarj /kheh xfr ls gksus okyk izØe gS tks 
gtkjksa djksM+ksa o"kZ iwoZ thoksa esa 'kq: gqvk ftlls ubZ iztkfr 
mRiUu gqbZ

	 dkj.k (R)–	 vuqoaf'kdh ekrk firk ls cPpksa esa xq.kksa ,o y{k.kksa dk 
LFkkukarj.k gSA

5-	 vfHkdFku (A)–	 vizHkkoh y{k.k flQZ le;qXeth fLFkfr eas gh [kqn dks iznf'kZr 
dj ldrs gSA

	 dkj.k (R)–	 izHkkoh y{k.k [kqn dks fo"ke;qXeth fLFkfr eas iznf'kZr ugha dj 
ldrsA

fuEufyf[kr vuqPNsn dks i<+s vkSj iz'uksa ds mŸkj nsaµ

tkfr mnHko ;g gS fd ,d u, izdkj ds ikS/ks ;k tkuojksa dh iztkfr dk mRiuu 
gksukA tkfr mn~Hko rc gksrh gS tc ,d iztkfr ds Hkhrj ,d lewg viuh iztkfr;ksa 
ds vU; lnL;ksa ls vyx gks tkrk gS vkSj viuh vuwBh fo'ks"krkvksa  dks fodflr 
djrk gSA ,d vyx okrkoj.k ;k u, lewg ds lnL;ksa dh fo'ks"krkvksa dh ekax ubZ 
iztkfr;ksa ds vfHkUu vax ls :i esa iztUu i`FkDdj.k] iztUu ck/kkvksa dsa dkj.k gksrk gS 
tks ubZ iztkfr;ksa ds chp mRiUu gksus okys vkuqoaf'kd O;ogkj ;k 'kkjhfjd erHksnksa ds  
ifj.kke ds :i esa curk gSA

1-	 fdlh iztkfr ds O;fDr;ksa ds chp y{k.kkas ds varj dks D;k dgk tkr gSµ

	 (d)	 tkfr mn~Hko	 ([k)	 fofHkUurk

	 (x)	 fodkl	 (?k)	vkuqoaf'kdrk

2-	 vkuqokaf'kd fopyu (genetic drift) vkSj izkd`frd p;u (natural selection) esa 
D;k varj gSA
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3-	 fuEu fp= e fdl tkfr mn~Hko dks n'kk;kZ x;k gSA

	 (d)	 vkuqokaf'kd fopyu (genetic drift)

	 ([k)	 HkkSxksfyd i`FkDdj.k (Geographical isolation)

	 (x)	 fofHkUurk (Variation)

	 (?k)	 lHkh

4-	 thoksa es fdlh tula[;k esa fdlh thu ifjorZu ds dh ckjEckjrk esa ifjorZu 
dgykrk gSA

	 (d)	 vkuqokaf'kd dksM (genetic code)

	 ([k)	 vkuqokaf'kd lalks/u (genetic modication)

	 (x)	 vkuqokaf'kd fopyu (genetic drift)

	 (?k)	 vkuqokaf'kd mRifjorZu (genetic Mutation)

5-	 rhu lky dh vo/kh nkSjku ,d leku okrkoj.k esa nks izkdj dh Hka`xksa dk 
vfLrRo fuEu rkfydk esa n'kkZ;k x;k gSµ rkfydk dks /;ku ls ns[ksa vkSj iwNs 
x, iz'u ds fy, lgh fodYi pqusaA 

o"kZ gjk Hka`x Hkwjk Hka`x
1 78 45
2 83 42
3 77 40

 	 vkidks D;ksa yxrk gS fd gjk Hka`x esa thfor jgus izfr'kr (thou dky) vf/kd 
gksrk gSA

	 (d)	 izkd`frd p;u rFkk mPp iztuu nj ds dkj.kA
	 ([k)	 vkuqokaf'kd fopyu rFkk fofHkUurk ds dkj.kA
	 (x)	 vius jax vkSj izkd`frd p;u ds dkj.k f'kdkfj;ksa ls lqj{kk ds dkj.k
	 (?k)	 Hkwjs Hka`x dh rqyuk esa muds yacs thou ds dky eas dkj.kA
3-	 vfr y?kq mÙkjh; iz'u (1 vad)
	 (a)	 ekuo o eVj dk oSKkfud uke fy[ksa\
	 (b)	 thu dgk¡ mifLFkfr gksrs gSa\
	 (c)	 ,d tula[;k ds nks ltho iw.kZ :i ls leku ugha gksrsA D;ksa\
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	 (d)	 XX rFkk XY xq.klw= fdl uke ls tkus tkrs gSa\

	 (e)	 mu lfCt;ksa dh iztkfr ds uke fyf[k, tks taxyh xksHkh ds Ñf=ke p;u 
ds }kjk fodflr dh xbZA

9-	 dkj.k crkvks%

	 (i)	 esaMy us vius iz;ksxska ds fy, eVj ds ikS/ka dks pqukA

	 (ii)	 euq"; ,d nwljs ls jax] vkdkj rFkk fn[kkoV esa brus vyx gksrs gq, Hkh 
leku iztkfr ls lacaf/kr gSA

y?kq mÙkjh; iz'u

	 1.	 letkr o le:i vaxksa esa mnkgj.k lfgr vUrj Li"V djsaA
	 2.	 thok'e D;k gSa\ thok'e dh mez Kkr djus dh fof/k;k¡ fyf[k,A
	 3.	 fHkUurk ,d Lih'kht ds fy, ykHkdkjh gS ijUrq ,d tho ds fy, ughaAÞ 

rhu dkj.k fyf[k,A
	 4.	 ekuo] fcYyh rFkk ?kksM+s ds vxzikn dk v/;;u leku vfLFk lajpuk 

n'kkZrk gS rFkk leku mRifÙk dh vksj b'kkjk djrk gSA
	 (i)	 vki blls D;k fu"d"kZ] fudkyrs gSaA
	 (ii)	 ,sls vaxksa ds fy, dkSu&lk 'kCn iz;ksx djsaxsA
5-	 vuqoaf'kd fopyu D;k gS\ mnkgj.k lfgr le>k,A
6-	 fuEu ij fVIi.kh fy[kksµ

	 (d)	 thu izokg	 ([k)	izkÑfrd p;u

7-	 letkr xq.klw= rFkk fyax xq.klw= esa vUrj fy[kksA
8-	 vkuqoaf'kd y{k.k rFkk mik£tr y{k.k esa mnkgj.k lfgr varj Li"V djsA 

dkj.k crkvksa fd mi£tr y{k.k vxyh ih<+h esa LFkkuakrfjr D;ksa ugha gksrs\
9-	 eVj ds yacs ikS/ks (TT) rFkk NksVs ikS/ks (tt) esa ladj.k djk;k x;kµ

	 (a)	 F1 larfr dk QhuksVkbi D;k gksxk rFkk D;ksa\

	 (b)	 F2 larfr dk QhuksVkbi D;k gksxk] tc F1 dh larfr dks vkil esa ladj.k 
djk;k tk,xkA

10-	 ck?kksa dh ,d vYi&tula[;k ds foyqIr gksus dk vf/kd [krjk D;ksa gS\ 
vkuqoaf'kdh ds lanHkZ esa mi;qDr O;k[;k nsaA
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2 Marks

1-	 fyax fu/kkZj.k dh O;k[;k djsaA

2-	 thu D;k gS vkSj os dgk° fLFkr gksrs gSa\

3-	 izHkkoh y{k.k vFkok vizHkkoh y{k.k dk D;k vFkZ gS\ izR;sd ds ,d&,d 
mnkgj.k fy[ks\

4-	 fyax lw=k D;k gS\

5-	 fdrus izdkj ds fyax lw= gksrs gS] izR;sd dk uke fyf[k,A

6-	 ekuo esa pkj jDr lewg ls uke fyf[k,A

7-	 esaMy us vius iz;ksxksa esa eVj ds ikS/ks dk gh p;u D;ksa fd;kA

8-	 i`FkDdj.k dk fu;e (Law of seggregation) dks D;k dgr gS\

9-	 'kkfjfjd dksf'kdk fofHkUurk rFkk tuu dksf'kdk fofHkUkrk ds chp varj fyf[k,A

10-	,dy ladj.k esa QhuksVkbi vuqikr rFkk thuksVkbZi vuqikr fyf[k,A

nh?kZ mÙkjh; iz'u (5 vad)

	 1.	 fodkl dks izxfr ds leku ugha ekuuk pkfg,A le>kb,A

	 2.	 ekuo esa fyax fu/kkZj.k dh izfØ;k le>kb,A	 (CBSE–2018)

	 3.	 (i)	 tSo fodkl dks ifjHkkf"kr dhft,A

		  (ii)	 ,sls pkj rjhds fyf[k, ftlls ,d fo'ks"k y{k.k okys thoksa dh la[;k 
esa o`f¼ gksA

4-	 (d)	 letkr vax D;k gksrs gS\ ,d mnkgj.k Hkh nsaA

	 ([k)	 thok'e fdls dgrs gS\ thok'e dh vk;q fu?kkZj.k dh fof/k;k° fy[kksA

5-	 tkfr mn~Hko D;k gS\ tkfr mn~Hko fdu dkjdksa ij fuHkZj djrk gS rFkk ;s dkjd 
fdl izdkj ,d ubZ iztkfr dk fuekZ.k djrs gS\	                 (CBSE–2016)

6-	 (d)	 izHkkoh rFkk vizHkkoh y{k.k D;k gksrs gS\

	 ([k)	 D;k ;g laHko gS fd ,d y{k.k vxyh ih<+h esa LFkkukarfjr rks gks tk,] 
ijUrq viuk izHkko mRiUu u djs] ,d mi;qDr mnkgj.k dh lgk;rk ls 
bl dFku dk lR;kiu djsA	                               (CBSE–2018)



foKku] d{kk & X152

izdk'k og mGtkZ gS ftlosG }kjk ge oLrqvksa dks ns[k ldrs gSaA

izdk'k osG xq.k

•	 izdk'k ljy (lh/kh) js[kkvksa esa xeu djrk gSA

•	 izdk'k fo|qr paqcdh; rjax gS blfy, bls laapj.k osG fy, ek/;e dh vko';drk ugha  

	 iM+rhA

•	 izdk'k vikjn'khZ oLrqvksa dh rh{.k Nk;k cukrk gSA 

• 	izdk'k dh pky fuokZr esa lcls vf/kd gS % 3 × 108 m/s

izdk'k dk ijkorZu—mPp dksfV dh ikfy'k fd;k gqvk i`"B—tSls dh niZ.k vius ij iM+us 
okys vf/kdka'k izdk'k dks ijkofrZr dj nsrk gSA

izdk'k osG ijkorZu osG fu;e

(i) 	vkiru dks.k] ijkorZu dks.k osG cjkcj gksrk gSA

(ii)	vkifrr fdj.k] niZ.k osG vkiru fcUnq ij vfHkyac rFkk ijkofrZr fdj.k lHkh ,d gh  

	 ry esa gksrs gSaA

izfrfcac—izfrfcac ogk° curk gS ftl fcanq ij de ls nks ijkofrZr fdj.ksa izfrPNsfnr gksrh 

gSa ;k izfrPNsfnr izrhr gksrh gSaA
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vkHkklh izfrfcac

(i) 		 ;g rc curk gS tc izdk'k dh  
		  fdj.ks a izfrPNsfnr gksrh izrhr  
		  gksrh gSaA

(ii)		 bls ijns ij izkIr ugha dj ldrsA

(iii)	 vkHkklh izfrfcac lh/kk curk gSA

         okLrfod izfrfcac

(i)		  ;g rc curk gS tc izdk'k dh  
		  fdj.ksa okLro esa izfrPNsfnr gksrh  
		  gSaA

(ii)		 bls ijns ij izkIr dj ldrs gSaA

(iii)	 okLrfod izfrfcac mYVk curk  
		  gSA

lery niZ.k }kjk izkIr izfrfcac

•	 vkHkklh ,oa lh/kk gksrk gSA

•	 izfrfcac dk vkdkj oLrq osG vkdkj osG cjkcj gksrk gSA

•	 izfrfcac niZ.k osG mrus ihNs curk gS ftruh oLrq dh niZ.k ls nwjh gksrh gSA

•	 izfrfcac ik'oZ ifjofrZr gksrk gSA 

ik'oZ ifjorZu—blesa oLrq dk nk;ka Hkkx ck;ka izrhr gksrk gS vkSj ck;ka Hkkx nk;kaA

xksyh; niZ.k—xksyh; niZ.k dk ijkorZd ry vanj dh vksj ;k ckgj dh vksj ofozGr gksrk gSA

xksyh; niZ.k ftldk ijkorZd i`"B vanj dh vksj vFkkZr~ xksys osG osaGÊ dh vksj ofozGr gS og 
vory niZ.k dgykrk gSA

xksyh; niZ.k ftldk ijkorZd i`"B ckgj dh vksj ofozGr gS] mŸky niZ.k dgykrk gSA
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xksyh; niZ.k esa lkekU;r% iz;qDr gksus okys oqGN 'kCn

/kzqo—xksyh; niZ.k osG ijkorZd i`"B osG osaGÊ dks niZ.k dk /kzqo dgrs gSaA ;g niZ.k osG i`"B 
ij fLFkr gksrk gSA /kzqo dh izk;% P v{kj ls fu:fir djrs gSaA

eq[; v{k—xksyh; niZ.k osG /kzqo rFkk oozGrk f=T;k ls xqtjus okyh ,d lh/kh js[kk dks eq[; 
v{k dgrs gSaA eq[; v{k niZ.k osG /kzqo ij vfHkyac gSaA

oozGrk osaGÊ—xksyh; niZ.k dk ijkorZd i`"B ,d xksys dk Hkkx gSA bl xksys dk osaGÊ xksyh; 
niZ.k dk oozGrk osaGÊ dgykrk gSA ;g v{kj C ls fu:fIkr fd;k tkrk gSA

oozGrk f=T;k—xksyh; niZ.k dk ijkorZd i`"B ftl xksys dk Hkkx gS] mldh f=T;k niZ.k 
dh oozGrk f=T;k dgykrh gSA bls v{kj R ls fu:fIkr fd;k tkrk gSA

}kjd (Aperture)—xksyh; niZ.k osG ijkorZd i`"Bry dh o`Ÿkkdkj lhekjs[kk dk O;kl 
niZ.k dk }kjd (Aperture) dgykrk gSA bls MN ls n'kkZ;k tkrk gSA

eq[; Qksdl—eq[; v{k ij og fcanq tgk° eq[; v{k osG lekarj fdj.ksa vkdj feyrh gSa 
;k ijkofrZr fdj.ksa eq[; v{k ij ,d fcanq ls vkrh gqbZ eglwl gksrh gSa og fcanq xksyh; niZ.k dk 
eq[; Qksdl dgykrk gSA

xksyh; niZ.k osG /kzqo rFkk eq[; Qksdl osG  e/; dh nwjh Qksdl nwjh dgykrh gSA bls v{kj 
F }kjk fu:fIkr djrs gSaA

•	 NksVs }kjd osG xksyh; niZ.kksa osG fy, oozGrk f=T;k Qksdl nwjh ls nqxquh gksrh gSA ge bl  
	 laca/k dks R = 2F }kjk O;Dr djrs gSaA
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vory niZ.k }kjk fcac dh fofHkUu fLFkfr;ksa osG fy, cus izfrfcac 

	 	 fcac dh fLkFkfr 	 izfrfcac dh fLFkfr 	 izfrfcac dk 	 izfrfcac dh izo`Gfr

				    vkdkj

	 (i)	vuar ij 	 Qksdl F ij 	 vR;f/kd NksVk 	 okLrfod rFkk mYVk

			   fcanq lkbt 	

	 (ii)	 C ls ijs 	 F rFkk C osG chp 	 NksVk	 okLrfod rFkk mYVk 

	 (iii) 	C ij	 C ij	 leku lkbt	 okLrfod rFkk mYVk

	 (iv)	 C rFkk F osG chp 	 C ls ijs	 cM+k	 okLrfod rFkk mYVk

	 (iv)	 F ij 	 vuar ij 	 vR;f/kd cM+k 	 okLrfod rFkk mYVk

	 (vi)	 P rFkk F osG chp	 niZ.k osG ihNs 	 foof/kZr cM+k 	 vkHkklh rFkk lh/kk

fcac dh fLFkfr                                   fdj.k vkjs[k

1. vuar ij	

2. C ls ijs	

3. C ij		



foKku] d{kk & X156

4. C rFkk F osG chp	

5. F ij		  	

6. P rFkk F osG chp	

vory niZ.kksa osG mi;ksx

(1) 	lkekU;r% VkWpZ] lpZykbV rFkk okguksa dh gSMykbV esa izdk'k dk 'kfDr'kkyh lekarj  
	 fdj.k iqat izkIr djus osG fy, fd;k tkrk gSA

(2) 	nar fo'ks"kK vory niZ.kksa dk mi;ksx ejhtksa osG nk°rksa dk cM+k izfrfcac ns[kus osG fy,  
	 djrs gSaA

(3) 	bUgsa izk;% psgjs dk cM+k izfrfcac ns[kus osG fy, 'ksfoax niZ.kksa osG :i esa mi;ksx fd;k  
	 tkrk gSA

(4) 	lkSj HkfÍ;ksa esa lw;Z osG izdk'k dks osaGfÊr djus osG fy, cM+s vory niZ.kksa dk mi;ksx fd;k  
	 tkrk gSA
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mŸky niZ.k

1.	 mŸky niZ.k osG eq[; v{k osG lekarj izdk'k fdj.k ijkorZu osG i'pkr niZ.k osG eq[;  
	 Qksdl ls vilfjr gksrh izrhr gksxhA

2.	 mŸky niZ.k osG eq[; Qksdl ls xqtjus okyk fdj.k ijkorZu osG i'pkr eq[; v{k osG  
	 lekarj fudysxhA

3. 	mŸky niZ.k osG oozGrk osGUÊ dh vksj funsZf'kr fdj.k ijkorZu osG i'pkr mlh fn'kk esa  
	 okil ijkofrZr gks tkrh gSA

4. 	mŸky niZ.k osG fcanq P dh vksj eq[; v{k ls fr;Zd fn'kk esa vkifrr fdj.k fr;Zd fn'kk  
	 esa gh ijkofrZr gksrh gSA vkifrr rFkk ijkofrZr fdj.ksa vkiru fcanq ij eq[; v{k ls leku  
	 dks.k cukrh gSA
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mŸky niZ.k }kjk cus izfrfcac dh izo`Gfr] fLFkfr rFkk vkisf{kd  vkdkj

	ozGe	 fcac dh fLFkfr	 izfrfcac dh fLFkfr 	 izfrfcac dk 	 izfrfcac dh 
	 la-			   vkdkj	 izo`Gfr

	 1. 	 vuUr ij 	 Qksdl ij niZ.k 	 vR;f/kd NksVk	 vkHkklh rFkk lh/kk

			   osG ihNs	 fcanq osG vkdkj dk

	 2. 	 vuUr rFkk niZ.k 	 P rFkk F osG chp 	 NksVk	 vkHkklh rFkk lh/kk

		  osG /kzqo P osG chp	 niZ.k osG ihNs		

fdj.k vkjs[k

1. vuUr ij					   

2. vuUr rFkk niZ.k osG /kzqo P osG chp		

mŸky niZ.kksa osG mi;ksx

1. 	mŸky niZ.kksa dk mi;ksx lkekU;r% okguksa esa fd;k tkrk gSA buesa M™kboj vius ihNs osG  

	 okguksa dks ns[k ldrs gSaA mŸky niZ.kksa dks blfy, izkFkfedrk nh tkrh gSa D;ksafd ;s lnSo  

	 lhËkk rFkk NksVk izfrfcac cukrs gSa vkSj M™kboj dks vius ihNs osG cgqr cM+s {ks= dks ns[kus esa  

	 leFkZ cukrs gSaA

2.	 nqdkuksa esa budk bLrseky fLkD;ksfjVh niZ.k osG :i esa fd;k tkrk gSA

r
i
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xksyh; niZ.kksa }kjk ijkorZu osG fy, fpUg ifjikVh

(i) 	 fcac ges'kk niZ.k osG ckb± vksj j[kk tkrk gSA bldk vFkZ gS fd niZ.k ij fcac ls izdk'k 

	 ckb± vksj ls vkifrr gksrk gSA

(ii) 	 eq[; v{k osG lekarj lHkh nwfj;k° niZ.k osG /kzqo ls ekih tkrh gSaA

(iii) 	ewy fcanq osG nkb± vksj (+ x – v{k osG vuqfn'k) ekih xbZ lHkh nwfj;k° ËkukRed ekuh  
	 tkrh gSa tcfd ewy fcanq osG ckb± vksj (– x – v{k osG vuqfn'k) ekih xbZ nwfj;k° Ω.kkRed  
	 ekuh tkrh gSaA  

(iv) 	eq[; v{k osG yacor rFkk mGij dh vksj (+ y – v{k osG vuqfn'k) ekih tkus okyh  
	 nwfj;k° /kukRed ekuh tkrh gSaA

(v) 	 eq[; v{k osG yacor rFkk uhps dh vksj (– y – v{k osG vuqfn'k) ekih tkus okyh  
	 nwfj;k° Ω.kkRed ekuh tkrh gSaA

•	 fcac dh nwjh (u) ges'kk Ω.kkRed gksrh gSA 

•	 vory niZ.k dh Qksdl nwjh ges'kk Ω.kkRed gksrh gSA

•	 mŸky niZ.k dh Qksdl nwjh ges'kk /kukRed gksrh gSA

niZ.k lw=—         
1 1 1

v u f
+ =

	 	 v = izfrfcac dh nwjh
	 	 u = fcac dh nwjh
	 	 f = Qksdl nwjh
vko/kZu—xksyh; niZ.k }kjk mRiUu og vkisf{kd foLrkj gS ftlls Kku gksrk gS fd dksbZ 

izfrfcac fcac dh vis{kk fdruk xquk vkof/kZr gS] bls izfrfcac dh mG°pkbZ rFkk fcac dh mG°pkbZ osG 
vuqikr :i esa O;Dr fd;k tkrk gSA
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					     m	 = 

	 	 	 	 	 m	 = 

	 	 	 	 	 m	 = 

	 	 	 	 	 m	 =    = 

•	 ;fn ‘m’ Ω.kkRed gS rks izfrfcac okLrfod gksrk gSA

•	 ;fn ‘m’ /kukRed gS rks izfrfcac vkHkklh curk gSSA

•	 ;fn hi = h0 rks m = 1 – izfrfcac dk vkdkj fcac osG cjkcj gSA

•	 ;fn hi > h0 rks m > 1 – izfrfcac dk vkdkj fcac ls cM+k gksrk gSA

•	 ;fn hi < h0 rks m < 1 – izfrfcac dk vkdkj fcac ls NksVk gksrk gSA

lery niZ.k dk vko/kZu lnSo + 1 gksrk gS (+) lkbu vkHkklh izfrfcac n'kkZrk gSA (1) n'kkZrk 
gS fd izfrfcac dk vkdkj fcac osG vkdkj osG cjkcj gSA

•	 ;fn m = + ve vkSj m < 1 rks niZ.k mŸky gSA

•	 ;fn m = + ve vkSj m > 1 rks niZ.k vory gSA

•	 ;fn m = – ve vkSj rks niZ.k vory gSA

iz'ukoyh

	 1.	;fn lery niZ.k dk vko/kZu + 1 gS rks ;g D;k n'kkZrk gSA

	 2.	;fn okLrfod izfrfcac dk vkdkj fcac osG vkdkj dk curk gS vkSj niZ.k ls 18 cm dh nwjh 
ij curk gS rks niZ.k dkSu&lk gS crk;sa vkSj mldh Qksdl nwjh Kkr djsaA

	 3.	dkj.k crk;sa—

	 	(i)	 ge lkSj HkfÍ;ksa esa dkSu ls niZ.k dk bLrseky djrs gSa vkSj D;ksa \

	 	(ii)	okguksa esa i'p&n`'; osG fy, fdl niZ.k dk bLrseky djrs gSa vkSj D;ksa \
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	 4.	 fcac dh fLFkfr D;k gksuh pkfg, pkfg, tc ge vory niZ.k dk bLrseky 
	 	(i)	 'ksfoax niZ.kksa osG :i esa fd;k tkrk gSA
	 	(ii)	VkWpZ ,oa lpZykbV esa fd;k tkrk gSA
	 5.	vory niZ.k osG eq[; Qksdl dh ifjHkk"kk fyf[k,A
	 6.	,d xksyh; niZ.k dh oozGrk f=T;k 20 cm gSA bldh Qksdl nwjh D;k gksxhA
	 7.	ml niZ.k dk uke crkb, tks fcac dk lh/kk rFkk vkof/kZr izfrfcac cuk losGA
	 8.	og dkSu&lk niZ.k gS ftldh 
	 	(i)	Qksdl nwjh /kukRed gksrh gSA
	 	(ii)	vkSj ges'kk vkHkklh izfrfcac cukrk gSA
	 9.	 fdlh fcac dk vory niZ.k }kjk cuk izfrfcac vkHkklh] lh/kk ,oa fcac ls cM+k ik;k x;kA 

oLrq dh fLFkfr dgk° gksuh pkfg, \
	10.	xksyh; niZ.k dk vkdkj ,oa mlls izkIr izfrfcac osG nks xq.k crk;s ;fn bldk vkoËkZu  

m = + 6 gSA
		 izdk'k dk viorZu—tc izdk'k ,d ek/;e ls nwljs ek/;e esa frjNk gksdj tkrk gS rks nwljs 

ek/;e esa blosG lapj.k dh fn'kk ifjofrZr gks tkrh gSA bl ifj?kVuk dks izdk'k&viorZu  
dgrs gSaA

izdk'k&viorZu osG oqGN mnkgj.k

	 	(i)	 izdk'k osG viorZu osG dkj.k fLofeax iwy dk ry okLrfod fLFkfr ls foLFkkfIkr gqvk  
	 izrhr gksrk gSA

	 	(ii)	 ikuh esa vkaf'kd :i ls Mwch gqbZ isafLky ok;q rFkk ikuh osG vUrji`"B ij Vs<+h izrhr  
	 gksrh gSA

	 	(iii)	dk°p osG fxykl esa iM+s uhcw okLrfod vkdkj ls cM+s izrhr gksrs gSaA
	 	(iv)	dkxt ij fy[ks 'kCn fxykl LySc ls ns[kus ij mGij mBs gq, izrhr gksrs gSaA

dkap dh vk;rkdkj LySc ls viorZu
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izdk'k&viorZu osG nks fu;e
	 1.	vkifrr fdj.k viofrZr fdj.k rFkk nksuksa ek/;eksa dks i`Fkd djus okys i`"B osG vkiru fcanq 

ij vfHkyac lHkh ,d gh ry esa gksrs gSaA
	 2.	izdk'k osG fdlh fuf'pr jax rFkk fuf'pr ek/;eksa osG ;qXe osG fy, vkiru dks.k dh T;k 

(sine) rFkk viorZu dks.k dh T;k (sine) dk vuqikr fLFkj gksrk gSA bl fu;e dks Lusy dk 
viorZu dk fu;e Hkh dgrs gSaA

	 	 	 	 	 	 	 	 = fLFkjkad

		 viorZukad

							       n 	= 
–1

– 2ñ

ek/;e esa izdk'k dh pky
ek/;e  esa izdk'k dh pky

		 n21 = ek/;e – 2 dk ek/;e – 1 osG lkis{k viorZukad

						     	 n21	 = 1

2

V

V
 

		 n12 = ek/;e 1 dk ek/;e 2 osG lkis{k viorZukad n12 ls fu#fIkr djrs gSaA

						     	 n12	 = 
2

1

V

V

		 fujis{k viorZukad—;fn ek/;e – 1 fuokZr ;k ok;q gS] rc ek/;e – 2 dk viorZukad 
fuokZr osG lkis{k ekuk tkrk gSA ;g ek/;e dk fujis{k viorZukad dgykrk gSA

	 	 	 	 	 	 	 N 	= 
c

v
 

	 	 	 	 	 	 	 C 	= 3 × 108 MS – 1

		 ghjs dk viorZukad lcls vf/kd gSA ghjs dk viorZukad 242 gS bldk rkRi;Z ;g gS fd 

izdk'k dh pky  xq.kk de gS ghjs esa fuokZr dh vis{kkA

		 izdkf'kd l?ku ek/;e—nks ek/;eksa dh rqyuk djrs le; vf/kd viorZukad okyk ek/;e 
nwljs dh vis{kk izdkf'kd l?ku gksrk gSA

		 izdkf'kd fojy ek/;e—nks ek/;eksa dh rqyuk djrs le; de viorZukad okyk ek/;e 
izdkf'kd fojy ek/;e gSA

	 •	tc izdk'k dh fdj.k fojy ek/;e ls l?ku ek/;e esa tkrh gS rks mldh pky /kheh gks tkrh 
gS rFkk vfHkyac dh vksj >qd tkrh gSA
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	 •	tc izdk'k dh fdj.k l?ku ek/;e ls fojy ek/;e esa tkrh gS rks bldh pky c<+ tkrh gS 
rFkk ;s vfHkyac ls nwj gV tkrh gSA

		 xksyh; ysal—nks ryksa ls f?kjk gqvk dksbZ ikjn'khZ ek/;e ftldk ,d ;k nksuksa ry xksyh; 
gS] ysal dgykrk gSA

					    mŸky ysal				               vory ysal

	 •	;g fdukjksa dh vis{kk chp ls eksVk			   •	 ;g chp dh vis{kk fdukjksa ls eksVk 

		 gksrk gSA 							       gksrk gSA

	 •	bls vfHklkjh ysal Hkh dgrs gSaA			   •	 bls vilkjh ysal Hkh dgrs gSaA

	    		      	  					   

mŸky ysal osG fdj.k vkjs[k cukus osG fu;e

	(1)	 fcac ls eq[; v{k osG lekarj vkus okyh dksbZ izdk'k fdj.k mŸky ysal ls viorZu osG i'pkr~ 
ysal osG nwljh vksj eq[; Qksdl ls xqtjsxhA

(2) eq[; Qksdl ls xqtjus okyh izdk'k fdj.k] mŸky ysal ls viorZu osG i'pkr~ eq[; v{k osG 
lekarj fuxZr gksxhA
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(3) ysal osG izdkf'kd osaGÊ ls xqtjus okyh izdk'k fdj.k viorZu osG i'pkr fcuk fdlh fopyu 
osG fuxZr gksrh gSA

	 ozGe	 fcac dh fLFkfr	 izfrfcac dh fLFkfr 	 izfrfcac dk 	 izfrfcac dh 

	la[;k			   vkisf{kd vkdkj	 izo`Gfr

	 1. 	 vuUr ij 	 F2 ij 	 vR;f/kd NksVk	 vkHkklh rFkk mYVk

	 2. 	 2F1 ls ijs 	 F2 rFkk 2F2 osG chp 	 NksVk	 okLrfod rFkk 

					     mYVk

	 3.	 2F1ij	 2F2 ij	 leku lkbt	 okLrfod rFkk 

					     mYVk

	 4.	 F1 rFkk 2F1 	 2F2 ls ijs	 foof/kZr (cM+k)	 okLrfod rFkk

		  osG chp			   mYVk

	 5.	 Qksdl F1 ij	 vuUr ij	 vR;f/kd foof/kZr	 okLrfod rFkk

					     mYVk

	 6. 	 Qksdl F1 rFkk	 ftl vkSj fcac gS	 cM+k foof/kZr	 vkHkklh rFkk lh/kk

		  izdkf'kd osGUÊ	 ysal osG mlh vksj		

		  O osG chp 
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fdj.k vkjs[k

vory ysal osG fdj.k vkjs[k cukus osG fu;e

fcac dh fofHkUu fLFkfr;ksa osG fy, vory ysal }kjk cus izfrfcac dh izo`Gfr] fLFkfr 
rFkk vkisf{kd lkbt

	 ozGe	 fcac dh fLFkfr	 izfrfcac dh fLFkfr 	 izfrfcac dk 	 izfrfcac dh 
	 la[;k				    vkisf{kd vkdkj	 izo`Gfr

	 1. 	 vuUr ij 	 Qksdl F1 ij 	 vR;f/kd NksVk	 vkHkklh rFkk lhËkk
	 2.	 vuar rFkk ysal 	 F1 rFkk O osG chp	 NksVk 	 vkHkklh rFkk lh/kk
		  osG izdkf'kd 
		  osaGÊ 0 osG chp
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xksyh; ysalksa osG fy, fpUg&ifjikVh

		 ysalksa osG fy, ge xksyh; niZ.kksa tSlh gh fpUg ifjikVh viukrs gSaA fdarq ysalksa esa lHkh eki 
muosG izdkf'kd osGUÊ ls fy, tkrs gSaA

ysal lw=

	 	 	 	 	 	 	 	 = 	

vko/kZu

							       m 	=  = 

							       m 	= 

							       m 	=  = 

		 ysal dh {kerk—fdlh ysal }kjk izdk'k fdj.kksa dks vfHklj.k ;k vilj.k djus dh ek=k dks 
mldh {kerk osG :i esa O;Dr fd;k tkrk gSA ysal dh {kerk mldh Qksdl nwjh dk O;qRozGe 
gksrh gSA

					        ysal dh {kerk P	=  
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		 ysal dh {kerk dk ek=d (MkbvkWIVj) (D) gSA

	 	 	 	 	 	 	 1D 	= 1m– 1

	 	•	 MkbvkWIVj ml ysal dh {kerk gS ftldh Qksdl nwjh 1 ehVj gksA

		  • 	mŸky ysal dh {kerk /kukRed gksrh gSA (+ ve)

		  • 	vory ysal dh {kerk Ω.kkRed gksrh gSA (– ve)
		 vusd izdkf'kd ;a=ksa esa dbZ ysal yxs gksrs gSaA mUgsa izfrfcac dks vf/kd vkof/kZr rFkk lqLi"V 

cukus osG fy, la;ksftr fd;k tkrk gSA lEioZG esa j[ks ysalksa dh oqGy {kerk (P) mu ysalksa dh 
i`Fkd&i`Fkd {kerkvksa dk chtxf.krh; ;ksx gksrh gSA

	 	 	 	 	 	 P = P1 + P2 + P3 + ......................

iz'ukoyh

oLrqfu"B iz'u (1 vad)

cgqfodYih; iz'u (MCQ'S)
1-	 lery niZ.k dh Qksdl nwjh gksrh gSµ

	 (d)	 vuar ij	 ([k)	 'kwU;

	 (x)	 ø.kkRed	 (?k)	 mijksDr esa ls dksbZ ugha

2-	 lery niZ.k }kjk cuk izfrfcac gksrk gSµ

	 (d)	 okLrfod rFkk lh/kk	 ([k)	 okLrfod rFkk mYVk

	 (x)	 vkHkklh rFkk lh/kk	 (?k)	 vkHkklh rFkk mYVk

3-	 ,d vory niZ.k] okLrfod] myVk rFkk leku vkdkj dk izfrfcac cukrk gS ;fn fcac 
dh fLFkfr gSµ

	 (d)	 F ij	 ([k)	 vuar ij

	 (x)	 C ij	 (?k)	 C ls ijs

4-	 ,d ySal dh {kerk&40 gS] bldh Qksdl nwjh gksxhµ

	 (d)	 4 m	 ([k)	 – 40 m

	 (x)	 – 0.25 m	 (?k)	 – 25m
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5-	 ,d vory niZ.k vkHkklh lh/kk rFkk vkof?kZr izfrfcac cukrk gSA fcac dh fLFkfr gksxh&

	 (d)	 vuar ij	 ([k)	 F rFkk C ds chp

	 (x)	 P rFkk F ds chp	 (?k)	 F ij

6-	 vf/kd viorZukad okyh oLrq dgykrh gSµ

	 (d)	 izdkf'kd fojy	 ([k)	 izdkf'kd l?ku

	 (x)	 izdkf'kd l?kurk	 (?k)	 viorZukad

7-	 fdl izdkf'kd ifj?kVuk ds dkj.k rkjs fVefVekrs gS\

	 (d)	 ok;qeaMyh; viorZu	 ([k)	 iw.kZ ijkorZu

	 (x)	 ok;qeaMyh; ijkorZu	 (?k)	 iw.kZ viorZu

8-	 mŸky ysal okLrfod rFkk fcanq lkbt dk izfrfcEc Qksdl ij cukrk gS] rks fcEc dh 
fLFkfr gksxh

	 (d)	 Qksdl ij	 ([k)	 F rFkk 2F ds chp

	 (x)	 vuar ij	 (?k)	 2F ij

9-	 ysal dh {kerk dk ek=d gSµ

	 (d)	 ehVj	 ([k)	 lsaVhehVj

	 (x)	 MkbvkWIVj	 (?k)	 M–1

10-	 ,d niZ.k dh oÿrk f=T;k 200 cm gSA Qksdl nwjh gksxhµ

	 (d)	 200 cm	 ([k)	 10 cm

	 (x)	 40 cm	 (?k)	 5 cm

([k)	 fjDr LFkku Hkjks%

1-	 lery niZ.k }kjk cuus okyk izfrfcac ges'kk &&&&&&& rFkk &&&&&& gksrk gSA

2-	 xksyh; niZ.k ftldk ijkorZd i`"B vanj dh vksj vFkkZr xksys ds dsUnz dh vksj ofÿr gS] 
og &&&&& niZ.k dgykrk gSA

3-	 ,d xksy; niZ.k dh Qksdl nwjh] mldh oÿrk f=T;k dh &&&&& gksrh gSA

4-	 izdk'k dh xfr &&&&&&& gksrh gSA

5-	 izdk'k dh fdj.ksa ges'kk &&&&&&& esa xfr djrh gSA

(x)	 ,d 'kCn ;k okD; esa mÙkj ns%

1-	 ,d vory niZ.k] ,d fcac dk] 3 xquk vkof/kZr rFkk okLrfod izfrfcac cukrk gSA rks 
fcac dh fLFkfr D;k gksxh\
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2-	 ,d lery niZ.k dk vko/kZu +1 gSA bldk D;k vFkZ gS\

3-	 ,d fcac] 15 cm Qksdl nwjh okys ,d mŸky niZ.k ls 10 cm dh nwjh ij fLFkr gSA 
cuus okys izfrfcac dh fLFkfr o izœfr crk,A

4-	 ,d vory niZ.k ds eq[; Qksdl dks ifjHkkf"kr djsA

5-	 fcEc ls vkus okyh fdj.k ;fnµ

1-	 eq[; v{k ds lekukarj gks

2-	 eq[; v{k ls xqtj jgh gS

3-	 ysal ds izdkf'kd fcUnw ls xqtj jgh gksA

	 vkiorZu ds i'pkr~ bldk fdj.k&vkjs[k fcUnqvksa ij n'kkZb,A

	 viorZu ds i'pkr

	 (a) vory ysal ls viorZu ds ckn fdj.k eq[; Qksdl ls xqtjrh gqbZ izrhr gksrh gSA

	 (b) vory ysal ls viorZu ds ckn] eq[; v{k ds lekukarj xqtjsxh

	 (c) vroy ysal ls viorZu ds ckn] fdj.k 0 ls fcuk eqM+sa lh/ks fudy tkrh gSA

vfr y?kq mŸkjh; iz'u (1 vad)

1-	 fn, x, fdj.k vkjs[k dks /;ku ls ns[ks rFkk fn, x, rF;ksa esa ls lgh rF; pqusµ

X

Screen
20 cm

Y

Screen
25 cm

	 (d)	 midj.k X ,d vory niZ.k gS rFkk midj.k Y ,d mŸky ysal gS] ftudh 
Qksdl nwjh Øe'k% 20 cm rFkk 25 cm gSA

	 ([k)	 midj.k X ,d mŸky ysal gS rFkk midj.k Y ,d vory niZ.k gS ftudh 
Qksdl nwjh Øe'k% 10 cm rFkk 25 cm gSA

	 (x)	 midj.k X ,d vory ysal gS rFkk midj.k Y ,d mŸky niZ.k gS ftudh 
Qksdl nwjh ÿe'k% 20 cm rFkk 25 cm gSA

	 (?k)	 midj.k X ,d mŸky ysal gS rFkk midj.k Y ,d vory niZ.k gS ftudh 
Qksdl nwjh ÿe'k% 20 cm rFkk 25 cm gSA

(CBSE–2017)
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2-	 ,d fo|kFkhZ ,d nwjLFk oLrq dk insZ ij /kq°/kyk izfrfcac izkIr djrk gSA ,d Li"V 
izfrfcac izkIr djus ds fy, mls ysal dks djuk pkfg,µ

	 (d)	 ins± ls nwj

	 ([k)	 ins± dh rjQ

	 (x)	 ins± ls cgqr nwj ds fcUnw ij

	 (?k)	 ins± dh rjQ ;k mlls nwj ;g oLrq dh fLFkfr ij fuHkZj djrk gSA

y?kqmŸkjh; iz'u (3 vad)

1-	 ,d fcac dh lHkh fLFkfr;ksa ds fy,] ,d xksyh; niZ.k ges'kk lh/kk rFkk NksVk izfrfcac 
cukrk gSA niZ.k dk izdkj crkvksA vius mŸkj dh iq"Vh djus ds fy, fdj.k vkjs[k Hkh 
[khapsA� (CBSE–2018)

2-	 izdk'k viorZu ds fu;e fy[kksA ek/;e ds fujis{k viorZukad dks ifjHkkf"kr djksA 
fuokZr esa izdk'k dh pky dks fujis{k viorZukad ds lkFk fHkUu ds :i esa izn£'kr djsA

(CBSE–2018)

3-	 ysal dh {kerk ls D;k vfHkizk; gS\ bldk ek=d fy[ksA ,d fo|kFkhZ 40 cm rFkk 
20 cm Qksdl nwjh okys ysal dk iz;ksx djrk gSA izR;sd ysal dh izœfr rFkk ysal {kerk 
fy[kksA� (CBSE–2018)

4-	 ,d fcac 30 cm Qksdl nwjh okys ,d vory ysal ls 15 cm nwjh ij fLFkr gSA ysal 
}kjk cuus okys izfrfcac ds pkj y{k.k (izœfr] fLFkfr] vkdkj vkfn) crkvksA

� (CBSE–2017)

5-	 ,d ysal vko£/kr lh/kk rFkk vko£/kr mYVk nksuksa izdkj ds izfrfcac cuk ldrk gSA ysal 
dk izdkj crkvksa rFkk fdj.k vkjs[k Hkh [khpksa nksuksa fLFkfr;ksa ds fy,A

(CBSE–2016)

6-	 ok;q ds lkis{k] dk°p rFkk ty dk fujis{k viorZukad ÿe'k 3-2 rFkk 4-3 gSA ;fn dk°p 
esa izdk'k dh pky 2 × 108 m/s gS rks ikuh esa izdk'k dh pky Kkr djksA

 (CBSE–2016)

nh?kZ mRrjh; iz'u (5 vad)

1-	 fuEu rkfydk dk v/;;u djds] tgka ij v izfrfcac nwjh] u fcac nwjh gS ,d mŸky ysal 
ds fy, fn, x, iz'uksa dk mŸkj nsaA
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ÿe l- fcac nwjh&u(cm) izfrfcac nwjh&v(cm)
1 –100 +25
2 –60 +30
3 –40 +40
4 –30 +60
5 –25 +100
6 –15 +120

	 (a)	 mŸky ysal dh Qksdl nwjh D;k gS\ dkj.k lfgr Li"V djsA

	 (b)	 mijksDr esa ls dkSulk izs{k.k xyr gSA fdl vk/kkj ij ;g izs{k.k xyr gSA

	 (c)	 ÿe l- 2 ij fn, x, izs{k.k ds fy, fdj.k vkjs[k [khaps rFkk vko/kZu Hkh Kkr 
djsA			�    (CBSE–2017)

2-	 (d)	 ;fn ,d niZ.k fcac dh lHkh fLFkfr;ksa ds fy, ges'kk NksVk] lh/kk rFkk vkHkklh 
izfrfcac cukrk gSA niZ.k dk izdkj crkvks rFkk vius mŸkj dh iqf"V ds fy, fdj.k 
vkjs[k Hkh [khpksa bl izdkj ds niZ.k dk ,d mi;ksx Hkh fy[kksA

	 ([k)	 xksyh; niZ.k dh oÿrk f=T;k dks ifjHkkf"kr djksA  24 cm oÿrk f=T;k okys 

niZ.k dh izœfr rFkk Qksdl nwjh Kkr djksA�  (CBSE–2017)

	 3.	rhu ek/;eksa A, B vkSj C dk viorZukad ozGe'k% 1, 3, 1·5 vkSj 1.4 gSA blesa ls fdl 

ek/;e esaa izdk'k dh pky lcls vf/kd gksxh vkSj fdl ek/;e esa lcls deA

	 4.	izdk'k dh fdj.k ok;q ls feV~Vh osG rsy (kerosene) ftldk viorZukad 1·47 gS esaa izos'k 

djrh gSA izdk'k dh pky feV~Vh osG rsy esa D;k gkssxhA

	 5.	vfHklkjh ysal fdls dgrs gSaA

	 6.	7.0cm vkdkj dk dksbZ  fcac 18cm Qksdl nwjh osG fdlh vory niZ.k osG lkeus 27 cm 

nwjh ij j[kk x;k  gSA niZ.k ls fdruh nwjh ij fdlh ijns dh j[ks fd ml ij oLrq dk Li"V 

QksdfLkr izfrfcac izkIr fd;k tk losGA izfrfcac dk lkbt rFkk izo`Gfr Kkr dhft,A

	 7.	 fdlh fudV&n``f"V nks"k ls ihfM+r O;fDr dk nwj&fcanw us= osG lkeus 80cm nwjh ij gSA bl 

nks"k dks la'kksf/kr djus osG fy, vko';d ysal dks izo`Gfr rFkk {kerk D;k gksxhA
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	 8.	;fn fcac mŸky ysal osG Qksdl ij gS rks izfrfcac dgk° cusxk fdj.k vkjs[k }kjk n'kkZ,A 

	 9.	(a) ;fn ysal dh {kerk 1D gS rks mldh Qksdl  nwjh Kkr dhft,A

	 	(b) dk°p osG fxykl esaa iM+k uhcw vkdkj esa cM+k D;ksa fn[kkbZ iM+rk gS \

	10.	xksyh; niZ.k osG vko/kZu ls vki D;k le>rs gSa \

	11.	,d vory ysal ftldh Qksdl nwjh 15m gSA ;g 4m vkHkklh] lh/kh vkSj NksVh izfrfcac] 

ysal lss 10m  nwjh ij j[ks insZ ij cukrk gS rks crkvks oLrq dks dgk° j[kk tk, \ js[kkfp= 

cukvks \ 

	12.	ysal dh {kerk osG ek=d dks ifjHkkf"kr djksA

nh?kZ mŸkjh; iz'uksa osG gy

	 9.	(a) 1D = 
1

1m
 or 1D = 1m–1

	 	(b)	 viorZu osG dkj.k

	10.	vkoZ/ku (m) = 
1

.
h v

h u
=

izfrfcEc dh m°GpkbZ
fcEc dh m°GpkbZ

	11.	fuEu dh fLFkfr—vuar rFkk ysal osG izdkf'kd ossGUÊ ‘O’ osG chpA

	 	NCERT P.NO. 199, fp= 10·17 (b) vkjs[k ns[ksA

	12.	ysaal dh {kerk—ysal }kjk izdk'k dh fdj.kksa dk vfHklj.k ;k vilj.k djus  dh {kerkA

izdk'k&ijkorZu vkSj vioZu@Lkzksr vk/kfjr iz'u

		 ;fn izdk'k ugha] rks dqN Hkh ns[kuk laHko ugha! 

   izdk'k lzksr ij lh/ks ns[kus ds vfrfjDr] ge tks dqN Hkh ns[krs gSa] og ijkorZu ds  
ifj.kkeLo:i gksrk gSA 

		 ijkorZu rc gksrk gS tc izdk'k fdlh oLrq ls Vdjk dj okfil vkrk gSA ;fn lrg fpduh 
vkSj pednkj gS] tSls dkap] ikuh ;k ikWfy'k dh gqbZ /kkrq] tks izdk'k mlh dks.k ij ijkofrZr 
gksxk ftl dks.k ls lrg ls Vdjkrk gSA bls fu;fer ijkorZu dgk tkrk gSA

		 vki tc vkdk'k esa mM+rs ,d i{kh dks ns[krs gS] rks izdk'k ml i{kh ls ijkofrZr gksrk gS vkSj 
yxHkx lHkh fn'kkvksa esa xfr djrk gSA ;g folfjr ifjorZu gSA ;fn ml izdk'k esa ls dqN 
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Hkkx vkidh vka[kkssa esa izos'k djrk gS] rks ;g vkidh vka[kksa ds ihNs n`f"ViVy ij Vdjkrk 
gSA vkids efLr"d dks ,d fon~;qr ladsr fn;k tkrk gS] vkSj vkidk efLr"d ,d Nfo ds 
:i esa ladsrksa dh O;k[;k djrk gSA

1-	 izdk'k ,d ,slh ?kVuk gS tks oLrqvksa dks ------------

	 (d)	 ?kfVr djrh gS	 ([k)	 n`';eku cukrh gS

	 (x)	 mNkyrh gSA	 (?k)	 lrg ls Vdjkrk gS

2-	 izdk'k ij ykxw gksrs gSA

	 (d)	 ijkorZu ds fu;e	 ([k)	 viorZu ds fu;e

	 (x)	 nksuksa fu;e	 (?k)	 u rks (a) vkSj u gh (b)

3-	 ;g fp= iznf'kZr djrk gSµ

	 (d)	 fu;fer ijkorZu

	 ([k)	 folfjr ijkorZu

	 (x)	 izdk'k dk viorZu

	 (?k)	 vkarfjd ijkorZu

4-		 (d)	 vkiru dks.k > ijkorZu dks.k

	 ([k)	 vkiru ijkorZu dks.k

	 (x)	 vkiru dks.k dks.k = ijkorZu dks.k

	 (?k)	 vkiru dks.k < ijkorZu dks.k

5-		 (d)	 A vkiru iznf'kZr djrk gS] B ijkorZu iznf'kZr djrk gS

	 ([k)	 A ijkorZu iznf'kZr djrk gS] B vkiru iznf'kZr djrk gS

	 (x)	 A folfjr ijkorZu iznf'kZr djrk gS] B vkarfjd izlkj.k iznf'kZr djrk gSA

	 (?k)	 A fu;fer ijkorZu iznf'kZr djrk gS] B folfjr ijkorZu iznf'kZr djrk gSA

 

ijko
rZu dks.k

vkikfrr
fdj.k

vkiru dks.k

niZ.k&viorZu
ijfofrZr fdj.klk/kkj.k
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ekuo us=—;g ,d vR;ar ewY;oku ,oa lqxzkgh KkusafÊ; gSA ;g gesa bl vn~Hkqr lalkj 

rFkk gekjs pkjksa vksj osG jaxksa dks ns[kus ;ksX; cukrk gSA 

•	 ;g us= xksyd esa fLFkr gksrs gSaA

•	 us= xksyd dk O;kl yxHkx 2·3 cm gksrk gSA 

ekuo us= osG fofHkUu Hkkx ,oa muosG dk;Z

'osr eaMy@dkWfuZ;k—;g us= osG vxz Hkkx ij ,d ikjn'khZ f>Yyh gSA us= esa izos'k djus 
okyh izdk'k fdj.kksa dk vf/kdka'k viorZu dkWfuZ;k osG ckgjh i`"B ij gksrk gSA

ysal—;g ,d mŸky ysal gS tks izdk'k dks jsfVuk ij vfHklfjr djrk gSA ;g ,d js'ksnkj 
tgsyhor inkFkZ dk cuk gksrk gSA ysal osGoy fofHkUu nwfj;ksa ij j[kh oLrqvksa dks jsfVuk ij ÿsfUnzr 
djus osG fy, vko';d Qksdl nwjh esa lw{e lek;kstu djrk gSA

ifjrkfjdk—dkWfuZ;k osG ihNs ,d xgjk is'kh; Mk;izGke gksrk gS tks iqryh osG vkdkj dks 
fu;af=r djrk gSA

iqryh (Pupil)—iqryh vk°[k essa izos'k djus okys izdk'k dh ek=k dks fu;af=r djrh gSA
jsVhuk—;g ,d dksey lw{e f>Yyh gS ftlesa izdk'k lqxzkgh dksf'kdk,a vf/kd la[;k esa 

ikbZ tkrh gSaA iznhIr gksus ij izdk'k&lqxzkgh dksf'kdk,° lfozG; gks tkrh gSa rFkk fo|qr fLkXuy iSnk 
djrh gSaA ;s fLkXuy n`o~G raf=dkvksa }kjk efLr"d rd igq°pk fn, tkrs gSaA efLr"d bu fLkXuyksa 
dh O;k[;k djrk gS vkSj ge oLrqvksa dks ns[k ikrs gSaA

iqryh
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nwj fcanq (For Point)—og nwjre fcanq ftl rd dksbZ us= oLrqvksa dks lqLi"V ns[k ldrk 
gS] us= dk nwj&fcanq dgykrk gSA lkekU; us= osG fy, ;g vuar nwjh ij gksrk gSA

fudV fcanq (Near point)—og U;wure nwjh ftl ij j[kh dksbZ oLrq fcuk ruko osG  
vR;f/kd Li"V ns[kh tk ldrh gS] mls us= dk fudV fcanw dgrs gSaA

•	 fdlh lkekU; n`f"V osG dkj.k o;Ld osG fy, fudV fcanw vk°[k ls yxHkx 25cm dh nwjh  
	 ij gksrk gSA

•	 bls lqLi"V n`f"V dh U;wure nwjh Hkh dgrs gSaA

leatu {kerk—vfHkus= ysal dh og {kerk ftlosG dkj.k og viuh Qksdl nwjh dks 
lek;ksftr dj ysrk gS leatu dgykrh gS] ysal dh oozGrk i{ekHkh isf'k;ksa }kjk fuekaf=r dh tkrh gSA

		  i{ekHkh isf'k;k° 	 i{ekHkh isf'k;k°

		  ↓	 ↓
		  f'kfFky 	 fLkoqGM+rh gSa

		  ↓	 ↓
		  ySal iryk gks tkrk gS 	 ySal eksVk gks tkrk gS	

		  ↓	 ↓
		  Qksdl nwjh c<+ tkrh gS 	 Qksdl nwjh de gks tkrh gSA

n`f"V nks"k rFkk mudk la'kks/ku

eksfr;kfcan—vf/kd mez osG oqGN O;fDr;ksa osG us= dk fozGLVyh; ysal nwf/k;k rFkk Ëkq°Ëkyk 
gks tkrk gSA bl fLFkfr dks eksfr;kfcan dgrs gSaA blosG dkj.k us= dh n`f"V esa deh ;k iw.kZ :i 
ls n`f"V {k; gks tkrh gSA

•	 eksfr;kfcan dh 'kY; fpfdRlk osG ckn n`f"V dk okil ykSVuk laHko gksrk gSA

fudV&n`f"V nks"k—bl nks"k esa O;fDr fudV j[kh oLrqvksa dks rks Li"V ns[k ldrk gS ijarq 
nwj j[kh oLrqvksa dks og lqLi"V ugha ns[k ikrkA

•	 ,sls nks"k;qDr O;fDr dk nwj&fcanw vuar ij u gksdj us= osG ikl vk tkrk gSA

nks"k mRiUu gksus osG dkj.k

(i) 	vfHkus= ysal dh oozGrk dk vR;f/kd gksuk

(ii)	us= xksyd dk yack gks tkukA

fuokj.k—bl nks"k dks fdlh mi;qDr {kerk osG vory ysal osG mi;ksx }kjk la'kksf/kr fd;k 
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tk ldrk gSA 

(a) fudV&n`f"V nks"k;qDr us= dk nwj&fcUnq

(b) fudV&n`f"V nks"k;qDr us=

(c) fudV&n`f"V nks"k dk la'kks/ku

nh?kZ&n`f"V nks"k—nh?kZ&n`f"V nks"k;qDr dksbZ O;fDr nwj dh oLrqvksa dks rks Li"V ns[k ldrk gS 
ijarq fudV j[kh oLrqvksa dks lqLi"V ugha ns[k ikrkA ,sls nks"k;qDr O;fDr dk fudV&fcanq lkekU; 
fudV fcanq (25cm) ls nwj gV tkrk gSA

nks"k mRiUu gksus osG dkj.k

•	 vfHkus= ysal dh Qksdl nwjh dk vR;f/kd gks tkukA
•	 us= xksyd dk NksVk gks tkukA

fuokj.k—bl nks"k dks mi;qDr {kerk osG mŸky ysal dk bLrseky djosG la'kksf/kr fd;k tk 
ldrk gSA

(a) nh?kZ&n`f"V nks"k;qDr us= dk fudV fcUnq
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(b) nh?kZ&n`f"V nks"k;qDr us=

(c) nh?kZ&n`f"V nks"k dk la'kks/ku

tjk&nwjn`f"Vrk—vk;q esa o`fº gksus osG lkFk&lkFk ekuo us= esa leatu&{kerk ?kV tkrh gSA 
vf/kdka'k O;fDr;ksa dk fudV&fcanw nwj gV tkrk gSA bl nks"k dks tjk&nwjn`f"Vrk dgrs gSaA

dkj.k—;g i{ekHkh isf'k;ksa osG /khjs&/khjs nqcZy gksus rFkk fozGLVyh; ysal osG yphysiu esa 
deh vkus osG dkj.k mRiUu gksrk gSA

fuokj.k—

•	 mŸky ysal osG iz;ksx lsA

•	 dHkh&dHkh fdlh O;fDr osG us= esa nksuksa gh izdkj osG nks"k fudV&n`f"V rFkk nwj&n`f"V nks"k  
	 gksrs gSa ,sls O;fDr;ksa osG fy, izk;% f}Qksdlh ysalksa dh vko';drk gksrh mGijh Hkkx vory  
	 ysal vkSj fupyk Hkkx mŸky ysal gksrk gSA  

nksuksa us=ksa dk fLkj ij lkeus dh vksj fLFkr gksus dk YkkHk

•	 blls gesa f=foeh; pk{kqdh (three dimension vision) dk ykHk feyrk gSA

•	 blls gekjk n`f"V&{ks= foLr`r gks tkrk gSA

•	 blls ge /kaq/kyh phtksa dks Hkh ns[k ikrs gSaA

iz'ukoyh

 vfry?kq mŸkjh; iz'u

	 1.	fudV n`f"V nks"k ,oa nwj n`f"V nks"k osG fuokj.k osG fy, dkSu ls ysal dk iz;ksx fd;k tkrk gSA 

	 2.	^tjk nwjn`f"Vrk* us= jksx dk fuokj.k oSGls gks ldrk gS \
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	 3.	fudV n`f"V nks"k ls ihfM+r O;fDr dk nwj fcanw dgk° gksrk gSA

	 4.	vkidk fe= fdrkc Bhd ls iM+ ikrk gS ijarq CySdcksMZ Bhd ls ugha ns[k ikrk og dkSu ls 
n`f"V nks"k ls ihfM+r gSA

	 5.	lkekU; us= dk nwj fcUnw vkSj fudV fcUnw D;k gS \

y?kq mŸkjh; iz'u

	 1.	nwj n`f"V nks"k rFkk fudV n`f"V nks"k esa vUrj crkb,A

	 2.	^tjk nwj n`f"Vrk* nks"k D;k gS \ bl nks"k osG dkj.k crk, vkSj bldk fuokj.k crk;saA

	 3.	nwj n`f"V nks"k ls ihfM+r O;fDr dk fudV fcanw 50cm gSA bls dkSu ysasl bLrseky djuk pkfg,A

	 4.	vk°[k esa izos'k djus okys izdk'k dks us= dk dkSu&lk Hkkx fu;af=r djrk gS vkSj oSGlsA

nh?kZ mŸkjh; iz'u

	 1.	ekuo us= dk ukekafdr fp= cukdj izfrfcac cuus dh izfozG;k le>kb,A

	 2.	fudV&n`f"V nks"k D;k gS \ blosG eq[; nks dkj.k D;k gSa \ js[kkfp= cukdj bldk nks"k 
fuokj.k n'kkZb,A

nh?kZ mŸkjh; iz'uksa osG gy

	 1.	ekuo us= dk ukekafdr fp= cukb,A

	 2.	fudV n`f"V nks"k—O;fDr fudV j[kh oLrqvksa dks Li"V ns[k ldrk gS ijUrq nwj j[kh oLrqvksa 
dks lqLi"V ugha ns[k ldrk gSA dkj.k&1 us= xksyd dk yEck gksukA

	 	(ii) vfHkus= ysal dks oozGrk vf/kd gksukA

		 fudV n`f"V nks"k ,oa la'kks/ku dk fp=A

		 fIkzTe ls izdk'k viorZu—fIkzTe osG nks f=Hkqtkdkj vk/kkj rFkk rhu vk;rkdkj ik'oZ&i`"B 
gksrs gSaA

		 fIkzTe dks.k—fIkzTe osG nks ik'oZ Qydksa osG chp osG dks.k dks fIkzTe dks.k dgrs gSaA
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		 fopyu dks.k—vkifrr fdj.k ,oa fuxZr fdj.k osG chp osG dks.k dks fopyu dks.k dgrs 
gSaA

dk°p osG fIkzTe }kjk 'osr izdk'k dk fo{ksi.k

		 lw;Z dk 'osr izdk'k tc fIkzTe ls gksdj xqtjrk gS rks fIkzTe 'osr izdk'k dks lkr jaxksa dh iV~Vh 
esa foHkDr dj nsrk gSA ;g lkr jax gS& cSaxuh] tkequh] uhyk] gjk] ihyk] ukjaxh rFkk ykyA 
izdk'k osG vo;oh o.kks± osG bl cSaM dks LisDV™e (o.kZozGe) dgrs gSaA izdk'k osG vo;oh o.kks± 
esa foHkktu dks fo{ksi.k dgrs gSaA

				  baÊ/kuq"k—baÊ/kuq"k o"kkZ osG i'pkr vkdk'k esa ty osG lw{e d.kksa esa fn[kkbZ nsus okyk 
izko`Gfrd LisDV™e gSA ;g ok;qeaMy esa mifLFkr ty dh cw°nksa }kjk lw;Z osG izdk'k osG ifj{ksiu 
osG dkj.k izkIr gksrk gSA baÊ/kuq"k lnSo lw;Z osG foijhr fn'kk esa curk gSA

		 ty dh lw{e cw°nsa NksVs fIkzTeksa dh Hkk°fr dk;Z djrh gSA lw;Z osG vkifrr izdk'k dh ;s cw°nsa 
viofrZr rFkk fo{ksfIkr djrh gSa] rRi'pkr bls vkarfjd ijkofrZr djrh gSa] vaarr% ty dh 
cw°n ls ckgj fudyrs le; izdk'k dks iqu% viofrZr djrh gSA izdk'k osG ifj{ksi.k rFkk 
vkarfjd ijkorZu osG dkj.k fofHkUu o.kZ izs{kd osG us=ksa rd igq°prs gSaA



foKku] d{kk & X180

	 •		VIBGYOR : vkidks o.kks± osG ozGe ;kn j[kus esa lgk;rk djsxkA

	 •	fdlh fIkzTe ls xqtjus osG i'pkr] izdk'k osG fofHkUu o.kZ] vkifrr fdj.k osG lkis{k vyx&vyx 
dks.kksa ij >qdrs gSaA

	 •	yky izdk'k lcls de >qdrk gS tcfd cSaxuh izdk'k lcls vf/kd >qdrk gSA

		 vkbtd U;wVu us loZizFke lw;Z dk LisDV™e izkIr djus osG fy, dk°p osG fIkzTe dk mi;ksx 
fd;kA ,d nwljk leku fIkzTe mi;ksx djosG mUgksaus 'osr izdk'k  osG  LisDV™e ossG o.kksZ dks 
vkSj vf/kd foHkDr djus dk iz;Ru fd;kA fdarq mUgsa vkSj vf/kd o.kkss± ugha fey ik,A fQj 
mUgksaus ,d nwljk loZle fIkzTe igys fIkzTe osG lkis{k mYVh fLFkfr esa j[kkA mUgksaus nss[kk fd 
nwljs fIkzTe ls 'osr izdk'k dk fdj.k iaaqt fuxZr gks jgk gSA blls U;wVu us ;g fu"d"kZ fudkyk 
fd lw;Z dk izdk'k lkr o.kkss± ls feydj cuk gSA

	 3. 	vfxze lw;ksZn; rFkk foyfEcr lw;kZLr—ok;qeaMyh; viorZu osG dkj.k lw;Z gesa okLrfod 
lww;ksZn; ls yxHkx 2 feuV iwoZ fn[kkbZ nsus yxrk gS rFkk okLrfod lw;kZLr osG yxHkx 2 feuV 
i'pkr~ rd fn[kkbZ nsrk jgrk gSA

	 4. 	rkjksaa dh vkHkklh fLFkfr—i`Foh osG ok;qeaMy esaa izos'k djus osG i'pkr~ i``Foh osG i`"B ij 
ig°qpus rd rkjs dk izdk'k fujarj viofrZr gksrk tkrk gSA ok;qqeaMyh; viorZu mlh ek/;e 
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esa gksrk gS ftldk ozGfed ifjorhZ (gradually changing) viorZukad gksA D;ksaafd ok;qeaMy 
rkjs osG izdk'k dks vfHkyac dh vksj >qdk jgrk gS vr% f{kfrt osG fudV ns[kus ij dksbZ rkjk 
viuh okLrfod fLFkfr ls oqGN mG°pkbZ ij izrhr gksrk gSA 

		 ok;qeaMyh; viorZu—ok;qeaMyh; vfLFkjrk osG dkj.k izdk'k dk viorZu ok;qeaMyh; 
viorZu dgykrk gSA

	 •	ok;qeaMyh; viorZu osG izHkko

	 	(i)	 rkjksa dk fVefVekuk

	 	(ii)	vfxze lw;ksZn; rFkk foyfEcr lw;kZLr

	 	(iii)	rkjksa dk okLrfod fLFkfr ls oqGN mG°pkbZ ij izrhr gksukA

	 	(iv)	xje ok;q esa ls gksdj ns[kus ij oLrq dh vkHkklh fLFkfr dk ifjofrZr gksukA

	 1. 	vkx osG rqqjar mGij dh ok;q vius mGij dh ok;q dks rqyuk esa vf/kd xje gks tkrh gSA xje 
ok;q vius mGij dh BaMh ok;q dh rqyuk esa de l?ku gksrh gS rFkk bldk viorZukad BaMh ok;qq 
dh vis{kk FkksM+k de gksrk gSA D;ksafd viorZd ek/;e (ok;q) dh HkkSfrd voLFkk,° fLkFkj 
ugha gSaA blfy, xje ok;q esa ls gksdj ns[kus ij oLrq dh vkHkklh fLFkfr ifjofrZr gksrh jgrh 
gSA

	 2. 	rkjksa dk fVefVekuk—nwj fLFkr rkjk gesa izdk'k osG fcanq lzksr osG leku izrhr gksrk gSA pw°fd 
rkjksa ls vkus okyh izdk'k fdj.kksa dk iFk FkksM+k&FkksM+k ifjofrZr gksrk jgrk gS] vr% rkjs dh 
vkHkklh fLFkfr fopfyr gksrh jgrh gS rFkk vk°[kksa esa izos'k djus okys rkjksa osG izdk'k dh ek=k 
f>yfeykrh jgrh gSA ftlosG dkj.k dksbZ rkjk dHkh pedhyk izrhr gksrk gS rks dHkh Ëkq°Ëkyk] 
tks fd fVefVekgV dk izHkko gSA
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izdk'k dk izdh.kZu

		 fVaMy izHkko—tc dksbZ izdk'k fdj.k dk iaqt ok;qe.My osG eghu d.kksa tSls /kqvk°] ty dh 
lw{e cwansa] /kwy osG fuyafcr d.k rFkk ok;q osG v.kq ls Vdjkrk gS rks ml fdj.k iaqt dk ekxZ 
fn[kkbZ nsus yxrk gSA dksykbMh d.kksa osG }kjk izdk'k osG izdh.kZu dh ifj?kVuk fVaMy izHkko 
mRiUu djrh gSA

		 mnkgj.k 1. tc /kq,° ls Hkjs fdlh dejs esa fdlh lw{e fNÊ ls dksbZ iryk izdk'k fdj.k iaqt 
izos'k djrk gS rks ge fVaMy izHkko ns[k ldrs gSaA 

	 	2. 	 tc fdlh ?kus taxy osG forku ls lw;Z dk izdk'k xqtjrk gS rks Hkh fVUMy izHkko dks ns[kk  
		 tk ldrk gSA 

		 Rayleigh dk fu;e

izdh.kZu α 

	 	λ- izdk'k fdj.k dh rjax nS/;Z

	 •	izdhf.kZr izdk'k dk o.kZu izdh.kZu u djus okys d.kksa osG vkdkj ij fuHkZj djrk gSA

	 	(i) 	 vR;ar lw{e d.k eq[; :i ls uhys izdk'k dks izdh.kZ djrs gSaA

	 	(ii) 	cM+s vkdkj osG d.k vf/kd rjaxnS/;Z osG izdk'k dks izdh.kZ djrs gSaA

	 	(iii)	;fn izdh.kZu djus okys d.kksa dk lkbt cgqr vf/kd gS rks izdhf.kZr izdk'k 'osr Hkh  
		 izrhr gks ldrk gSA

		 iz'u—^[krjs* dk laosGr yky jax dk D;ksa gksrk gS \

		 mŸkj—^[krjs* osG laosGr dk izdk'k yky jax dk gksrk gSA yky jax oqGgjs ;k /kq,° ls lcls de 
izdh.kZ gksrk gSA blfy, ;g nwj ls ns[kus ij Hkh fn[kkbZ nsrk gSA 

		 iz'u—LoPN vkdk'k dk jax uhyk D;ksa gksrk gS \

		 mŸkj—ok;qeaMy esa ok;q osG v.kq rFkk vU; lw{e d.kksa dk vkdkj n`'; izdk'k dh rjaxnS/;Z 
osG izdk'k dh vis{kk NksVk gSA ;s d.k de rjaxnS/;Z osG izdk'k dks izdhf.kZr djus esa vf/kd 
izHkkoh gSaA yky o.kZ osG izdk'k dh rjaxnS/;Z uhys izdk'k dh vis{kk 1·8 xquh gSA vr% tc 
lw;Z dk izdk'k ok;qeaMy ls xqtjrk gS] ok;q osG lw{e d.k yky jax dh vis{kk uhys jax dks 
vf/kd izcyrk ls izdh.kZ djrs gSaA izdhf.kZr gqvk uhyk izdk'k gekjs us=ksa esa izos'k djrk gSA

		 iz'u—mG°pkbZ ij mM+rs gq, ;kf=;ksa dks vkdk'k dkyk D;ksa izrhr gksrk gS \

		 mŸkj—D;ksafd bruh mG°pkbZ ij izdh.kZu lqLi"V ugha gksrkA
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iz'ukoyh

cgqfodYih; iz'u (1 vad)

	1-	 ekuo us= esa  jsfVuk ij cuus okyk izfrfcac gksrk gS

		  d	 vkHkklh rFkk lh/kk			   [k	 okLrfod rFkk mYVk

		  x	 vkHkklh rFkk mYVk			   ?k	 okLrfod rFkk lh/kk

	2-	 ekuo us= esa ysal dh Qksdl nwjh ifjofrZr gksrh gS

		  d	 i{ekHkh isf'k;ka }kjk			   [k	 iqryh }kjk

		  x	 'osr eaMy }kjk			   ?k	 ifjrkfjdk }kjk

	3-	 fdlh lkekU; O;Ld ds fy, lqLi"V –f"V dh U;wure nwjh gksrh gS

		  d	 25m			   [k	 20m

		  x	 25m			   ?k	 20m

	4-	 jsfVuk ij cuus okys izfrfcac fdrus le; rd jgrk gS

		  d	 1/10ls-			   [k	 1/16ls- 

		  x	 1/16 ls-			   ?k	 1/18 ls- 

	5-	 jsVhuk esa mifLFkr izdk'k laosnh dksf'kdkvksa dk uke gS

		  d	 dksu dksf'kdk			   [k	 jksM dksf'kdk

		  x	 dksu o jksM nksuksa			   ?k	 dksbZ lh Hkh ugha

		 iz'u—ckny lisGn D;ksa izrhr gksrs gSa \

			 mŸkj—ckny lw{e ikuh dh cwanksa ls cus gksrs gSa ;s lw{e cawnksa dk vkdkj n`'; fdj.kksa dh 
rjaxnS/;Z dh lhek ls vf/kd gSA blfy, tc 'osr izdk'k bu d.kksa ls Vdjkrk gS rks lHkh 
fn'kk esa ijkofrZr ;k izdh.kZ gks tkrk gSA D;ksafd 'osr izdk'k osG lHkh jax ijkofrZr ;k  
izdh.kZ vf/kdre leku :i ls gksrs gSaA blfy, gesa 'osr jax gh fn[kkbZ nsrk gSA

		 iz'u—xzg D;ksa ugha fVefVekrs \

		 mŸkj—rkjksa dh vis{kk i`Foh osG dkQh utnhd gksrs gSaA blfy, mls izdk'k dk cM+k lzksr ekuk 
tkrk gSA ;fn x`g dh izdk'k osG fcanq lzksrksa dk laxzg ekus rks izR;sd lzksr }kjk] gekjs vk°[kksa esa 
izos'k djus okys izdk'k dh ek=k esa oqGy ifjorZr dk vkSlr eku 'kwU; gksxk] ftl dkj.k xzg 
fVefVekrs ughaA
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	6-	 ,d O;fDr 2 eh- nwj j[kh fof'k"V oLrqvksa dks ugha ns[k ldrk gSA ySal dh {kerk 
ftldk mi;ksx djosG bl nks"k dks Bhd fd;k tk ldrk gS] og gSµ

		  d	 $0-5 D			   [k	 &0-5 D
		  x	 $0-2 D			   ?k	 &0-2 D
	7	 vafre csap ij cSBk Nk= CySd cksMZ ij fy[ks v{kjksa dks i<+ ldrk gS] ysfdu viuh 

ikB~;iqLrd esa fy[ks v{kjksa dks i<+usa esa l{ke ugha gSA ,sls esa fuEufyf[kr dFkuksa esa ls 
dkSu lk dFku lgh gS\

		  d	 us=ksa dk fudV&fcanq nwj pyk x;k gSA	 [k	 us=ksa dk fudV&fcanq djhc vk x;k gSA

		  x	 us=ksa dk nwj&fcanq djhc vk x;k gSA	 ?k	 us=ksa dk nwj&fcanq ihNs gV x;k gSA

	8	 ,d fÁT+e ABC (ftldk vk/kkj BC gS) dks fofHkUu >qdkoksa esa j[kk x;k gSA 'osr 
izdk'k dh ,d ladh.kZ fdj.k fÁT+e ij vkifrr gksrh gS] tSlk fd uhps fn, xbZ 
vko`Gfr;ksa esa fn[kk;k x;k gSA fuEufyf[kr esa ls fdl fLFkfr esa] fo{ksi.k osG ckn] mGij 
ls rhljk jax vkdk'k osG jax ls esy [kkrk gS\

A

B C A

C B

B

A

C

A

C

B

(i) (ii) (iii) (iv)

		  d	 (i)				   [k	 (ii)
		  x	 (iii)			   ?k	 (iv)
	9	 nksigj osG le; lw;Z lisGn fn[kkbZ nsrk gS] D;ksafdµ

		  d	 izdk'k dh izdh.kZu de ls de gksrk gSA

		  [k	 'osr idk'k osG lHkh jaxaksa dk izdh.kZu gksrk gSA

		  x	 uhys jax dk izdh.kZu lcls vf/kd gksrk gSA

		  ?k	 yky jax dk izdh.kZu lcls vf/kd gksrk gSA

	10	 ok;q esa 'osr izdk'k osG fofHkUu jaxksa osG izdk'k osG izlkj osG laca/k esa fuEufyf[kr esa ls 
dkSu lk dFku lgh gS\

		  d	 yky jax osG izdk'k dh xfr lcls vf/kd rhoz gksrh gSA

		  [k	 uhyk izdk'k] gjs izdk'k dh rqyuk esa vf/kd rhoz xfr djrk gSA

		  x	 'osr izdk'k osG lHkh jax leku&xfr djrs gSaA

		  ?k	 ihyk izdk'k] yky vkSj cSaxuh izdk'k dh xfr ls pyrk gSA
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mRkjekyk

			  1- [k	 2-	 d	 3-	 x 	 4-	[k	 5-	[k 

vfry?kq mŸkjh; iz'u (1 vad)

	1-	 vfHkdFku (A)& �dqN O;fDr;ksa dks jkr ds de izdk'k esa oLrqvksa dks ns[kus esa  
dfBukbZ gksrh gSA

		  dkj.k (R)& vka[k dh 'kadq dksf'kdk,a ean izdk'k esa de izfrfÿ;k djrs gSaA

		  d	 (A) lgh ugha gS rFkk (R)  lgh gS  

		  [k	 (A)  lgh gS vkSj (R) lgh ugha gSA

		  x 	 (A) rFkk (R) nksuksa lgh gS ijarq (R) (A) dh lgh O;k[;k ugha gSA 

		  ?k	 (A) rFkk (R) nksuksa lgh gS rFkk (R) (A) dh lgh O;k[;k gSA  

	2 	 vfHkdFku (A)& LoPN vkdk'k dk jax uhyk izrhr gksrk gSA 

		  dkj.k (R)& pkan ij vdk'k dkyk fn[kkbZ nsrk gSA 

		  d	 (A) lgh ugha gS rFkk (R) lgh gS 			 

		  [k	 (A) lgh gS vkSj (R) lgh ugha gS 

		  x	 (A) rFkk (R) nksuksa lgh gS ijarq (R) (A) dh lgh O;k[;k ugha gS 

		  ?k	 (A) rFkk (R) nksuksa lgh gS rFk (R) dh (A) lgh O;k[;k gSA 

	3-	 vfHkdFku (A)& ekuo us= dk n`f"V {ks=Qy vf/kd gksrk gSA 

		  O;k[;k (R)& ,d lkekU; us= ds fy, lqLi"V n`f"V dk nwj fcanq vuar ij gksrk gSA 

		  d	 (A) lgh ugha gS rFkk (R) lgh gS 

		  [k	 (A) lgh gS rFkk (R) lgh ugha gS 

		  x	 (A) rFkk (R) nksuksa lgh gS ijarq (R) (A) dh O;k[;k ugha gSA

		  ?k	 (A) rFkk (R) nksuksa lgh gS rFkk (R) (A) dh lgh O;k[;k gSA

y?kq mRrjh; iz'u (2 vad)

1-	 rkjs fVefVekrs D;ksa gSa\
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2-	� bUÊ/kuq"k* osG fuekZ.k osG fy, dkSu&lh izdk'kh; ifj?kVuk gS \ js[kkfp= cukdj laf{kIr 
esa le>kvks\

3-	 rkjs viuh okLrfod fLFkfr ls mGij D;ksa fn[kkbZ iM+rs gSa\

4-	 lw;ksZn; ,oa lw;kZLr osG le; lw;Z dk jax yky D;ksa izrhr gksrk gS\

5-	 ^'osr izdk'k dk fo{ksi.k* D;k gS\ fo{ksi.k ls iqu% 'osr izdk'k dks izkIr djuk] n'kkZus 
ds fy, ,d ukekafdr fp= cukvks !;g vko';d D;ksa gS fd ç;ksx fd, tkus okys nksuksa 
fçTe leku gks rFkk ,d nwljs ds fy, lkis{k mYVs j[ks gks\	 (CBSE, 2017)

6-	 çdk'k ds çdh.kZu dh lgk;rk ls le>kvks fd lw;Z dk jax e/;ku rFkk lw;ksZn;@lw;kZLr 
ds le; vyx vyx D;ksa fn[kkbZ nsrk gS\ 			   (CBSE, 2015)

7-	 euq"; ds us= esa i{kekHkh isf'k;ksa dk D;k egRo gS\ le; ds lkFk i{kekHkh isf'k;ksa ds 
f'kfFky iM+ tkus ds dkj.k dkSu lk us= nks"k mRiUu gksrk gS\ bl nks"k ds fuokj.k ds fy, 
O;fDr dks fdl izdkj ds ysal dk bLrseky djuk pkfg,\ 	 (CBSE, 2015)

foLr`r iz'u (5 vad)

1-	 d	� dksbZ Nk= yxHkx 3 ehVj nwjh ij fLFkr ';keiV~V ij fy[ks v{kjksa dks Li"V ugha 
ns[k ikrkA ;g Nk= ftl nks"k ls ihfM+r gS mldk uke fyf[k,! bl nks"k ds laHkkfor 
dkj.k fyf[k, vkSj mlds la'kks/ku dh fof/k dh O;k[;k dhft,!

		  [k	 rkjs D;ksa fVefVekrs gSa\ O;k[;k dhft,A				    (CBSE, 2015)

	2-	 d	 ekuo us= ds fn, x, izR;sd Hkkx dk dk;Z fyf[k,&

		  (i) 	 iqryh			   (ii)		 ifjrkfjdk	

		  (iii)	 fozGLVyh; ysal			   (iv)	 i{kekHkh is'kh

	 	 [k	 �izkr% dky lw;Z jDrkHk D;ksa çrhr gksrk gS\  D;k dksbZ varfj{k ;k=kh bl ifj?kVuk 
dk izs{k.k paæek ij Hkh dj ldrk gS\ vius mÙkj dh iqf"V ds fy, dkj.k 
nhft,A

3-	 d	 �,d Nk=k fudV n`f"V nks"k ls ihfM+r gksus ds dkj.k 5 ehVj ls nwj j[kh oLrq 
dks Li"V ugha ns[k ik jgk gSA ;g n`f"V nks"k mRiUu gksus ds nks laHkkfor dkj.k 
crkvksA

		 fdj.k vkjs[k }kjk le>kvksµ

		 (i)	 Nk=k 5 ehVj ls nwj j[kh oLrqvksa dks Li"V D;ksa ugha ns[k ik jgk gSA



187ekuo us= rFkk jaxfojaxk lalkj

		 (ii)	�bl nks"k ds fuokj.k ds fy, fdl çdkj ds ysal dk ç;ksx djuk pkfg, 
rFkk ;g ysal dSls bl n`f"V nks"k dk fuokj.k djrk gS\ 

		 [k  �mijksDr fLFkfr esa ;fn la'kks/ku ysal dh iQksdl nwjh 5 m gS rks ysal dh {kerk  
fpUg ifjikVh ds vuqlkj Kkr djksA

4-	 ok;qeaMyh; vifjorZu D;k gS bldk dkj.k fyf[k, ,oa ok;qeaMyh; ifjorZu n'kkZus 
okyh nks ifj?kVuk,a crk,aA

5-	 fizTe }kjk izdk'k dk viorZu js[kk fp=k cukdj le>kvks fuxZr dks.k rFkk fo'ks"k.k 
dks.k dks ukekafdr djksA

cgqfodYih; iz'u

	1-	 ;gk° fdl izko`Gfrd ifj?kVuk dks n'kkZ;k x;k gS\

Internal
reflection

Light
from sun

Refraction

Refraction

		  d	 rkjksa dk fVefVekuk	

		  [k	 banz/kuq"k dk cuuk

		  x	 izkr%dkyhu lwjt dk yky fn[kuk

		  ?k	 uhyk jax vkdk'k dk uhyk jax

	2-	 bl ifj?kVuk osG fy, fuEufyf[kr esa ls dkSu lh 'krsZ vko';d gSa\

		  d	 lw;Z gekjs ihNs gksuk pkfg,A

		  [k	 o"kkZ gksuh pkfg, vkSj lw;Z ekStwn gksuk pkfg,A

		  x	 A vkSj B esa ls dksbZ ugha

		  ?k	 A vkSj B nksuksa
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	3-	 1 vkSj 2 fdl jax dk gksxkµ

		  d	 uhyk] yky			   [k	 uhyk] dkyk

		  x	 cSaxuh] yky			   ?k	 uhyk] cSaxuh

	4-	 dk°p osG fÁT+e n~okjk 'osr izdk'k dk ifj{ksi.k n'kkZrk gSµ

		  d	 LisDV™e			   [k	 fVaMy izHkko

		  x	 flrkjksa dh txekgV			   ?k	 foyafcr lw;kZLr

	5-	 bl rjg dh ifj?kVuk osG fy, mŸkjnk;h gSa&

		  d	 ok;qeaMyh; viorZu vkSj vkarfjd ijkorZu

		  [k	 ifj{ksi.k

		  x	 viorZu] vkarfjd vkSj vkarfjd ijkorZu

		  ?k	 ok;qeaMyh; viorZu vkSj ijkorZu

mRkjekyk

			  1- [k	 2-	 ?k	 3-	 x 	 4-	d	 5-	d

 

1

2
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O 	 vkos'k & vkos'k ijek.kq dk ,d ewy d.k gksrk gSA ;g /kukRed Hkh gks ldrk gS vkSj  
	 Ω.kkRed HkhA

O 	 leku vkos'k ,d&nwljs dks izfrdf"kZr djrs gSaA

O 	 vleku vkos'k ,d&nwljs dks vkdf"kZr djrs gSaA

	 owGykWe (c) vkos'k dk SI ek=d gSA

	 1 owGykWe vkos'k = 6 × 1018 bysDV™kuksa ij mifLFkr vkos'k

	 1 bysDV™kWu ij vkos'k = 1.6 × 10–19C (Ω.kkRed vkos'k)

Q = ne

	 Q = oqGy vkos'k

	 n = bysDV™kWuksa dh la[;k

	 e = ,d bysDV™kWu ij vkos'k

fo|qr /kkjk I . vkos'k osG izokfgr gksus dh nj dks fo|qr /kkjk dgrs gSaA

fo|qr /kkjk = vkos'k
le;

I = Q

t

/kkjk dk SI ek=d = ,sfEi;j (A)

1A = 
1C

1S
 = 

1 

1 

owGyke
lds aM  

1m A = 1 fefy ,sfEi;j = 10–3A

1µA = 1 ekbozGks ,sfEi;j = 10–6A
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fo|qr /kkjk dks ,sehVj }kjk ekik tkrk gSA

izrhd % 

O	 ,sehVj dk izfrjks/k de gksrk gS rFkk ges'kk Js.kh ozGe esa tqM+rk gSA
O 	 fo|qr /kkjk dh fn'kk bysDV™kWu osG izokfgr gksus dh fn'kk osG foijhr ekuh tkrh gSA  

	 D;ksafd ftl le; fo|qr dh ifj?kVuk dk loZizFke izs{k.k fd;k Fkk bysDV™kuksa osG ckjs  
	 esa dksbZ tkudkjh ugha Fkh vr% fo|qr /kkjk dks /kukos'kksa dk izokg ekuk x;kA

O 	 foHkokarj (V) : ,dkad vkos'k dks ,d fcanq ls nwljs fcanq rd ykus esa fd;k x;k  
	 dk;ZA

	 V = WQ  SI ek=d = oksYV (V)

O 	 1 oksYV % tc 1 owGykWe vkos'k dks ykus osG fy, 1 twy dk dk;Z gksrk gS rks foHkokarj  
	 1 oksYV dgykrk gSA

	 1V = 1JC–1

O 	� oksYV ehVj % foHkokarj dks ekius dh ;qfDr dks oksYVehVj dgrs gSA bldk izfrjks/k 
T;knk gksrk gS rFkk ges'kk ik'oZozGe esa tqM+rk gSA

	 oksYV ehVj dk izrhd % 
O 	 lsy % ;g ,d ljy ;qfDr gS tks foHkokarj dks cuk, j[krh gSA
O 	 fo|qr /kkjk ges'kk mPp foHkokarj ls fuEu foHkokarj dh rjQ izokfgr gksrh gSA

ek=kd

xf.krh;
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vkse dk fu;e % fdlh fo|qr ifjiFk esa /kkrq osG rkj osG nks fLkjksa osG chp foHkokarj mlesa 
izokfgr gksus okyh fo|qr /kkjk osG lekuqikrh gksrk gS ijUrq rkj dk rkieku leku jguk pkfg,A

V × R
V = IR

R ,d fu;rkad gS ftls rkj dk izfrjks/k dgrs gSaA

ozG- la-	                  vo;o				        izrhd

	 1.	 fo|qr lsy					   

	 2.	 cSVjh vFkok lsyksa dk la;kstu		

	 3.	 ([kqyh) Iyx oqaGth vFkok fLop		

	 4.	 (can) Iyx oqaGth vFkok fLop		

	 5.	 rkj laf/k					   

	 6.	 (fcuk laf/k osG) rkj ozGkWfLkax		

	 7.	 fo|qr cYc					   

	 8.	 izfrjks/kd					   

	 9.		  ifjorhZ izfrjks/kd vFkok /kkjk fu;a=d		

	 10.		  ,sehVj					   

	 11.		  oksYVehVj					   

O 	 fo|qr ifjiFk esa lkekU;r% mi;ksx gksus okys oqGN vo;oksa osG izrhd %
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O 	 izfrjks/k % ;g pkyd dk og xq.k gS ftlosG dkj.k og izokfgr gksus okyh /kkjk dk  
	 fojks/k djrk gSA

	 SI ek=d & vkse (Ω) gSA

		  1 vkse = 
1 

1 

okYs V
,fEi;j  

O 	 tc ifjiFk esa ls 1 ,sfEi;j dh /kkjk izokfgr gks jgh gks rFkk foHkokarj ,d oksYV dk  
	 gks rks izfrjks/k 1 vkse dgykrk gSA

O	 /kkjk fu;a=d % ifjiFk esa izfrjks/k dks ifjofrZr djus osG fy, ftl ;qfDr dk mi;ksx  
	 fd;k tkrk gS mls /kkjk fu;a=d dgrs gSaA

os dkjd ftu ij ,d pkyd dk izfrjks/k fuHkZj djrk gS %
	 (i) 	 pkyd dh yEckbZ osG lekuqikrh gksrk gSA
	 (ii) 	 vuqizLFk dkV osG {ks=Qy osG O;qRozGekuqikrh gksrk gSA

	 (iii) 	rkieku osG lekuqikrh gksrk gSA

	 (iv)	 inkFkZ dh izo`Gfr ij Hkh fuHkZj djrk gSA

O 	 fo|qr izfrjks/kdrk % 1 ehVj Hkqtk okys ?ku osG foijhr Qydksa esa ls /kkjk xqtjus ij  
	 tks izfrjks/k mRiUUk gksrk gS og izfrjks/krk dgykrk gSA

SI ek=d W m (vkse ehVj) %
O 	 izfrjks/kdrk pkyd dh yEckbZ o vuqizLFk dkV osG {ks=Qy osG lkFk ugha cnyrh ijUrq  

	 rkieku osG lkFk ifjofrZr gksrh gSA

O	 /kkrqvksa o feJ/kkrqvksa dk izfrjks/kdrk ifjlj & 10–8 – 10–6Ωm
O 	 feJ /kkrqvksa dh izfrjks/kdrk mudh vo;oh /kkrqvksa ls vis{kko`Gr% vf/kd gksrh gSA

O 	 feJ /kkrqvksa dk mPp rkieku ij 'kh?kz gh mip;u (ngu) ugha gksrk vr% budk  
	 mi;ksx rkiu ;qfDr;ksa esa gksrk gSA

O 	 rkack o ,syqfefu;e dk mi;ksx fo|qr lajpj.k osG fy, fd;k tkrk gS D;ksafd mudh  
	 izfrjks/kdrk de gksrh gSA

izfrjks/kdksa dk Js.kh ozGe la;kstu %
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tc nks ;k rhu izfrjks/kdksa dks ,d fLkjs ls nwljk fLkjk feykdj tksM+k tkrk gS rks la;kstu 
Js.khozGe la;kstu dgykrk gSA

Js.khozGe esa oqGy izHkkfor izfrjks/k %

RS = R1 + R2 + R3

izR;sd izfrjks/kd esa ls ,d leku /kkjk izokfgr gksrh gSA

rFkk oqGy foHkokarj = O;f"Vxr izfrjks/kdksa osG foHkokarj dk ;ksxA

V = V1 + V2 + V3

V1 = IR1 	 V2 = IR2 	 V3 = IR3

V1 + V2 + V3 = IR1 + IR2 + IR3

V = I(R1 + R2 + R3) (V1 + V2 + V3 = V)
IR = I(R1 + R2 + R3)
R = R1 + R2 + R3

vr% ,dy rqY; izfrjks/k lcls cMs+ O;fDrxr izfrjks/k ls cM+k gSA

ik'oZozGe esa la;ksftr izfrjks/kd %

ik'oZozGe esa izR;sd izfrjks/kd osG fLkjksa ij foHkokarj mi;ksx fd, x, foHkokarj osG cjkcj gksrk 
gSA rFkk oqGy /kkjk izR;sd O;f"Vxr izfrjks/kd esa ls xqtjus okyh /kkjkvksa osG ;ksx osG cjkcj gksrh gSA

    I = I1 + I2 + I3

V

R
 = 

1 2 3

V V V
+ +

R R R
 

1

R
 = 

1 2 3

1 1 1
+ +

R R R

,dy rqY; izfrjks/k dk O;qRozGe izFkdA
izfrjks/kksa osG O;qRozGeksa osG ;ksx osG cjkcj gksrk gSA
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Js.khozGe la;kstu dh rqyuk esa ik'oZozGe la;kstu osG ykHk %
(1) 	 Js.kh ozGe la;kstu esa tc ,d vo;o [kjkc gks tkr gS rks ifjiFk VwV tkrk gS rFkk dksbZ Hkh vo;o  

	 dke ugha djrkA
(2) 	 vyx&vyx vo;oksa esa vyx&vyx /kkjk dh t:jr gksrh gS] ;g xq.k Js.kh ozGe esa mi;qDr ugha  

	 gksrk gS D;ksafd Js.khozGe esa /kkjk ,d tSlh jgrh gSA
(3) 	 ik'oZozGe la;kstu esa izfrjks/k de gksrk gSA

fo|qr /kkjk dk rkih; izHkko %
;fn ,d fo|qr~ ifjiFk fo'kqº :i ls izfrjks/kd gS rks lzksr dh mGtkZ iw.kZ :i ls mG"ek osG :i 

esa {kf;r gksrh gS] bls fo|qr~ /kkjk dk rkih; izHkko dgrs gSaA
	 mGtkZ = 'kfDr × le;

	 H = P×t
	 H = VIt				    P = VI
	 H = I2Rt				    V = IR

					     H = mG"ek mGtkZ

vr% mRiUu mGtkZ (mG"ek) = I2Rt

twy dk fo|qr /kkjk dk rkiu fu;e %

bl fu;e osG vuqlkj % 
(1) fdlh izfrjks/k esa rRiUu m"ek fo|qr /kkjk osG oxZ osG lekuqikrh gksrh gSA
(2) izfrjks/k osG lekuqikrh gksrh gSA
(3) fo|qr /kkjk osG izokfgr gksus okys le; osG lekuqikrh gksrh gSA
O 	 rkiu izHkko ghVj] izsl vkfn esa ok°Nuh; gksrk gS ijUrq dEI;wVj] eksckby vkfn esa   

	 vok°Nuh; gksrk gSA
O 	 fo|qr cYc esa vf/kdka'k 'kfDr mG"ek osG :i izdV gksrh gS rFkk oqGN Hkkx izdk'k osG  

	 :i esa mRlftZr gksrk gSA
O 	 fo|qr cYc dk rarq VaxLVu dk cuk gksrk gS D;ksafd&
	 (1)	  ;g mPp rkieku ij mipf;r ugha gksrk gSA
	 (2) 	 bldk xyukad mPp (3380º C) gSA
	 (3) 	 cYcksa esa jklkfud n`f"V ls vfozG; ukbV™kstu rFkk vkxZu xSl Hkjh tkrh gS ftlls  

		  rarq dh vk;q esa o`fº gks tkrh gSA
fo|qr 'kfDr % mGtkZ osG miHkqDr gksus dh nj dks 'kfDr dgrs gSaA

izrhd = P	 P = VI
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P = I2R = 
2V

R
 

'kfDr dk SI ek=d = okV gSA
1 okV 1 oksYV × 1 ,sfEi;j
mGtkZ dk O;kogkfjd ek=d = fdyksokV ?kaVk
				        = Kwh
1 kwh = 3.6 × 106J
1 kwh = fo|qr mGtkZ dh ,d ;wfuV

iz'ukoyh

vfry?kq mŸkjh; iz'u (1 Mark)

	 1. 	 fuEu osG SI ek=d fy[kksA

		  (a) fo|qr /kkjk				    (b) foHkokarj

		  (c) izfrjks/k			   		  (d) miHkqDr fo|qr mGtkZ

	 2. 	izfrjks/kdrk dks ifjHkkf"kr djsaA

	 3. 	/kkjk dks ekius okyk ;a= gSA

	 4. 	cYo osG fQykesaV (rarq) osG rRo dk uke crkvksA

	 5. 	izfrjks/kksa osG la;kstu osG izdkj crkvksA

y?kqmÙkjh; iz'u (2 Mark)

	 1. 	oksYVehVj o ,sehVj ifjiFk esa oSGls tksMs+ tkrs gSa \

	 2. 	cYo dk rarq mPp xyukad okyk D;ksa gksrk gS \

	 3. 	∂;wt dh rkj fo|qr midj.kksa dks oSGls cpkrh gS \

	 4. 	1 kwh esa fdrus twy gksrs gSa \

	 5. 	P, I rFkk V esa lEca/k crkvksA

	 6. 	 fdlh pkyd osG izfrjks/k dks izHkkfor djus okys dkjd crkvksA

y?kqmŸkjh; iz'u (3 Marks)

	 1. 	vkse dk fu;e crkvksA V, I rFkk R osG chp esa lEcU/k O;qRiUu djksA V rFkk I osG chp 

esa xzkQ [khapksA
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	 2. 	twy dk fo|qr /kkjk dk rkiu fu;e D;k gS\ blosG fy, O;atd O;qRiUu djksA

	 3. 	;fn fdlh pkyd dh yEckbZ dks nqxuk rFkk eksVkbZ dks vk/kk dj fn;k tk, rks u;k 

izfrjks/k D;k gksxk \

	 4. 	A rFkk B osG chp esa izHkkfor izfrjks/k fudkyks %

		  (i)	

		  (ii)	

		  (iii)	

	 5. 	izdk'kh; rFkk nwljs midj.kksa dks ?kjsyw ifjiFk esa fdl izdkj tksM+uk pkfg, vkSj D;ksa \

nh?kZ mŸkjh; iz'u (5 Marks)

	 1. 	twy osG rkiu fu;e dk o.kZu djksA fdlh pkyd esa mRiUu mG"ek fdu&fdu dkjdksa ij 
fuHkZj djrh gS \

	 2. 	uhps fn, x, ifjiFk esa crkvksA

		  (a) oqGy izHkkfor izfrjks/k		  (b) 4Ω, 2Ω osG fLkjksa ij foHkokarj
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	 3. 	 fdlh ifjiFk esa rhu izfrjks/kd 2Ω, 3Ω, 5Ω tqMs gq, gSa] rks crkvks

		  (a) vf/kdre izHkkfor izfrjks/kA

		  (b) fuEure izHkkfor izfrjks/kA

	 4. 	 fdlh pkyd dk izfrjks/k fdu&fdu dkjdksa ij fuHkZj djrk gS] xf.krh; O;atd fy[kksA 
izfrjks/kdrk dk SI ek=d crkvksA

nh?kZ mŸkjh; iz'uksa osG gy 

	 1. 	twy osG rkiu dk fu;e % fdlh izfrjks/k esa mRiUu mG"ek fo|qr /kkjk osG oxZ osG lekuqikrh 
gksrh gSA

		  dkjd % (1) fo|qr /kkjk

		              (2) le;

	 2. 	(a) oqGy izHkkfor izfrjks/k 4 Ω + 2 Ω = 6Ω

		

1

R
 = 1 1

+
6 6

 = 2

6
Ω  = 1

3
Ω

		  R = 3Ω
		  (b) V (across 4 Ω) = IR
		  = I × 4 = 4V
		  V (across 2 Ω) = IR
		  = 1 × 2 = 2V

	 3. 	(a) R = 10 Ω

		  (b) R = 30 Ω

cgqfodYih; iz'u (1 vad)

1-	 fo|qr vkos'k ds çokg dks D;k dgrs gSa

		  d	 fo|qr foHko			   [k	 foHko pkydrk

		  x	 fo|qr /kkjk 			   ?k	 dksbZ ugha
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2-	 fo|qr foHko dks ekius ds fy, fdl ;qfDr dk iz;ksx gksrk gS\

		  d	 ,sehVj 			   [k	 xsYosuksehVj

		  x 	 oksYVehVj			   ?k	 foHkoekih

	3	 fo|qr /kkjk dk S.I. ek=d gS

		  d	 vkse			   [k	 ,sEih;j

		  x 	 oksYVehVj			   ?k	 QSjkMs

4	-	 tc ,dkad bdkbZ fo|qr vkos'k ifjiFk esa ,d fcanq ls nwljs fcanq rd pyrk gS rks dksbZ 
dk;Z (twy) gksrk gS mls D;k dgrs gSa\ 

		  d	 fo|qr vkos'k			   d 	 fo|qr izfrjks/k 

		  d	 fo|qr pkydrk 			   d 	 foHkokarj

5-	 pkyd ds inkFkZ }kjk fo|qr /kkjk ds lqxe izokg ds fy, tks cka/kk mRiUu dh tkrh gS mls 
dgrs gSa 

		  d	 izfrjks/k			   [k	 pkydrk

		  x 	 izsj.krk			   ?k	 dksbZ ugha

6	-	 pkyd dk izfrjks/k fuHkZj djrk gS\ 

		  d	 vuqizLFk dkV dk {ks=Qy	 [k	 ?kuRo

		  x 	 xyukad			   ?k	 yackbZ

7-	 fj;ksLVsV dk ewy dk;Z gS 

		  d	 fo|qr /kkjk dh ek=k dks c<+kuk	 [k	 fo|qr /kkjk dh ek=k dks ?kVkuk

		  x 	 fo|qr /kkjk dh ek=k dks ?kVkuk c<+kuk	 ?k	 dksbZ ugha

8-	 vkse ds fu;e dks fl¼ djus ds fy, eq[; fcanq gSA 

		  d	 ,sehVj rFkk oksYVehVj Js.kh dze esa tqM+s gksus pkfg, 

		  [k	 ,sehVj Js.kh dze esa rFkk oksYVehVj ik'oZØe esa 

		  x	 ,sehVj ik'oZØe esa rFkk oksYVehVj Js.kh dze esa tqM+s gksus pkfg, 

		  ?k	 ,sehVj rFkk oksYVehVj nksuksa ik'oZØe esa tqM+s gksus pkfg,

9-	 Q;wt fdl rkj ls tqM+k gksrk gS  

		  d	 fo|qr esa			   [k	 mnklhu rkj

		  x	 Hkw laidZ rkj			   ?k	 fdlh ls Hkh tqM+k gks ldrk gSA
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10-	 tc fon~;qr/kkjk izokfgr dh tkrh gS] rks bysDV™kWu pyrs gSa%

		  d	 mPp fon~;qr foHko ls de fon~;qr foHko rdA

		  [k	 de fon~;qr foHko ls mPp fon~;qr foHko rdA

		  x	 fon~;qr/kkjk dh fn'kk esaA

		  ?k	 fon~;qr/kjk dh foijhr fn'kk esaA

mRkjekyk

			  1- x	 2-	 [k	 3-	 x 	 4-	 ?k	 5-	d 

		  6 	?k	 7-	 x	 8-	 d	 9-	 x	 10- [k

vfry?kq mŸkjh; iz'u (1 vad)

1-	 fo|qr D;k gS\

2-	 fo|qr vkos'k dk S.I. ek=d D;k gS\

3-	 fo|qr ifjiFk D;k gS\

4-	 fo|qr /kkjk dks fdl ;qfDr ls ekik tkrk gS\

5-	 fo|qr ifjiFk esa ,sehVj dks dSls tksM+k tkrk gS\ fdl ozGe esa tksM+k tkrk gSA

fjDrLFkkuksa dh iwfrZ djsaA

1-	 ,d bysDVªkWu ij -------------------- izd`fr dk vkos'k gksrk gSA

2-	 ,d çksVªkWu ij -------------------- izd`fr dk vkos'k gksrk gSA

3-	 fo|qr /kkjk fo|qr vkos'k ds izokg dh -------------------- gksrh gSA

4-	 fo|qr la?kVd] fo|qr ifjiFk esa -------------------- }kjk fn[kk, tkrs gSaA

5-	 1 feyh ,sEih;j -------------------- ,sEih;j gksrk gSA

lgh xyr dh igpku dhft,A

1-	 fo|qr vkos'k ds le; bysDVªkWu ugha [kksts x, FksA

2-	 fo|qr /kkjk rFkk bysDVªkWuksa dk izokg ,d gh fn'kk esa gksrk gSA

3-	 fo|qr /kkjk fliQZ can ifjiFk esa gh og ldrh gS

4-	 dqath fLop fo|qr ifjiFk dks vkWu@vkWQ djus ds dke vkrh gSA
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fo|qr@Lkzksr vk/kfjr iz'u
Hkkjr ljdkj us COVID-19 osG izlkj dks fu;af=r djus osG fy, 25 ekpZ] 2020 ls 3 lIrkg 

osG fy, ns'kO;kih rkykcanh (ykWdMkmu) dk vkns'k fn;kA ozGfed NwV osG lkFk ykWdMkmu dks 
oqGN ckj c<+k;k x;k gSA okf.kfT;d vkSj vkSn~;ksfxd xfrfof/k;ksa esa deh osG dkj.k fctyh dh 
ekax ij bldk egRoiw.kZ izHkko iM+kA vf[ky Hkkjrh; fctyh dh [kir fiNys lIrkg osG f'k[kj 
dh rqyuk esa ykWdMkmu osG igys lIrkg esa 22% de gks xbZA izkjafHkd ykWdMkmu vof/k esa] 
nSfud fctyh dh [kir] 2019 dh vis{kk vius lacaf/kr ewY; ls 25&30% de Fkh (fp= 1 
ns[ksa)A nwljh vksj] vkoklh; fctyh dh [kir] ykWdMkmu osG nkSjku c<+h gS D;ksafd yksxksa us ?kj 
ij vf/kd le; fcrk;k gSA
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fp= 1% nSfud vf[ky Hkkjrh; fctyh dh [kir (MU)

1-	 2019 dh rqyuk esa 2020 esa fctyh dh [kir esa mrkj&p<+ko dk laHkkfor dkj.k gS&

		  d	 okf.kfT;d vkSj vkSn~;ksfxd xfrfof/k;ksa esa dehA

		  [k	 yksxksa us ?kj ij vf/kd le; fcrk;kA

		  x 	 ;s nksuksaA

		  ?k	 fctyh dh [kir esa dksbZ cnyko ugha gqvk gSA

midj.k okV ?kaVs@eghuk kWh@eghuk

Nr dk ia[kk 65 15&730 1&47

bysfDV™d ghVj 1200 30&90 36&108

vk;ju 1000 1&10 1&10

okf'kax e'khu 1800 7&40 13&72

oaGI;wVj (ekWfuVj vkSj fÁaVj) 200 25&160 532
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2-	 ^okV* fdl dh SI bdkbZ gSµ

		  d	 fon~;qr /kkjk 			   [k	 'kfDr

		  x 	 foHkokarj			   ?k	 mGtkZ

3-	 mi;qDr fctyh dk fcy ;wfuv esa vkrk gSA

		  ;gk°] 1 ;wfuV = ----------------------

		  d	 3-6 × 105 twy 			   [k	 3-6 × 105 okV

		  x 	 3-6 × 106 okV			   ?k	 3-6 × 106 twy

4-	 oqGy mGtkZ [kir n~okjk nh tkrh gSµ

		  d	 E = Q × t 			   [k	 E = Q/t

		  x 	 E = P × t			   ?k	 E = P/t

5-	 ,d 4 kW bysfDV™d ghVj ,d 220V 'kfDr osG lzksr ls tqM+k gqvk gS] ;g 2 ?kaVs esa mGtkZ 
dh ek=k [kir djsxkµ

		  d	 8 ;wfuV 			   [k	 4 ;wfuV

		  x 	 16 ;wfuV			   ?k	 2 ;wfuV

mRkjekyk

			  1- x	 2-	 [k	 3-	 ?k 	 4-	 x	 5-	d 
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O 	pqEcd og inkFkZ gS tks ykSg rFkk ykSg ;qDr phtksa dks viuh rjQ vkdf"kZr djrh gSA

pqEcd osG xq.k % 
(1) 	izR;sd pqEcd osG nks /kzqo gksrs gSaµmŸkjh /kzqo rFkk nf{k.kh /kzqoA

(2) 	leku /kzqo ,d&nwljs dks izfrdf"kZr djrs gSaA

(3) 	vleku /kzqo ,d&nwljs dks vkdf"kZr djrs gSaA

(4) 	Lora= :i ls yVdkbZ gqbZ pqEcd yxHkx mŸkj&nf{k.k fn'kk esa #drh gS] mŸkjh /kzqo mŸkj  
	 fn'kk dh vkSj laosGr djrs gq,A
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pqEcdh; {ks= % pqEcd osG pkjksa vksj dk og {ks= ftlesa pqEcd osG cy dk lalwpu fd;k 
tkrk gSA

SI ek=d % VsLyk (Tesla) gSA
pqEcdh; {ks= esa ifjek.k o jkf'k nksuksa gksrs gSaA pqEcdh; {ks= dks fno~Glwpd dh lgk;rk ls 

le>k;k tk ldrk gSA
fno~Glwpd dh lwbZ Lora= yVdh gqbZ ,d NM+ pqEcd gksrh gSA
pqEcdh; {ks= js[kkvksa osG xq.k % {ks=h; js[kk,a mŸkjh /kzqo ls izdV gksrh gSa rFkk nf{k.kh /kzqo 

ij foyhu gks tkrh gSaA
O 	{ks= js[kk,a can oozG gksrh gSaA
O 	izcy pqEcdh; {ks= esa js[kk,° vis{kko`Gr vf/kd fudV gksrh gSaA
O 	nks js[kk,° dgha Hkh ,d&nwljs dks izfrPNsn ugha djrha D;ksafd ;fn os izfrPNsn djrh gSa rks  

	 bldk vFkZ gS fd ,d fcanq ij nks fn'kk,° tks laHko ugha gSaA
O 	pqEcdh; {ks= dh izcyrk dks {ks= js[kkvksa dh fudVrk dh dksfV n~okjk n'kkZ;k tkrk gSA

NM+ pqEcd dk pqEcdh; {ks= %

O 	gSal fozGf'p;u vkWLVsZM og igyk O;fDr Fkk ftlus irk yxk;k Fkk fd fo|qr /kkjk pqEcdh; {ks=  
	 mRiUUk djrh gSA

nf{k.k (nk;k°) gLr vaxq"B fu;e % dYiuk dhft, fd vki vius nkfgus gkFk esa fo|qr  
/kkjkokgh pkyd dks bl izdkj idMs+ gq, gks fd vkidk vaxwBk fo|qr /kkjk dh vksj laosGr djrk 
gks rks vkidh vxqfy;k° pkyd osG pkjksa vksj pqEcdh; {ks= dh fn'kk crk,°xhA
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lh/ks pkyd ls fo|qr /kkjk izokfgr gksus osG dkj.k pqEcdh; {ks= %
O 	pqEcdh; {ks= pkyd osG gj fcanq ij losaGnzh o`rksa n~okjk n'kkZ;k tk ldrk gSA
O 	pqEcdh; {ks= dh fn'kk nf{k.k gLr vaxq"B fu;e ;k fno~Glwpd ls nh tk ldrh gSA
O 	pkyd osG utnhd okys o`r fudV&fudV gksrs gSaA
O 	pqEcdh; {ks= α /kkjk dh 'kfDrA

O 	pqEcdh; {ks= 
1

α
pkyd  ls nwjh

fo|qr /kkjkokgh o`rkdkj ik'k osG dkj.k pqEcdh; {ks= %
O 	pqEcdh; {ks= izR;sd fcanq ij laosGUnzh o`Rrksa n~okjk n'kkZ;k tk ldrk gSA

O 	tc ge rkj ls nwj tkrs gSa rks o`r fujarj cMs+ gksrs tkrs gSaA

O 	fo|qr /kkjkokgh rkj osG izR;sd fcanq ls mRiUu pqEcdh; {ks= js[kk,° ik'k osG osaGnz ij ljy  
	 js[kk tSls izrhr gksus yxrh gSA

O 	ik'k osG vanj pqEcdh; {ks= dh fn'kk ,d leku gksrh gSA

fo|qr /kkjkokgh o`Rrkdkj ik'k osG pqEcdh; {ks= dks izHkkfor djus okys dkjd %
O 	pqEcdh; {ks=  α  pkyd esa ls izHkkfor gksus okyh /kkjkA

O 	pqEcdh; {ks= 
1

α
pkyd  ls nwjhA
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O 	pqEcdh; {ks= oqaGMyh osG isGjksa dh la[;kA

O 	pqEcdh; {ks= la;ksftr gSA izR;sd isGjs dk pqEcdh; {ks= nwljs isGjs osG pqEcdh; {ks= esa  
	 la;ksftr gks tkrk gS D;ksafd fo|qr /kkjk dh fn'kk gj o`Rrkdkj isGjs esa leku gSA

ifjukfydk % ikl&ikl fyiVs fo|qr jks/kh rkacs osG rkj dh csyu dh vko`Gfr dh vusd isGjksa 
okyh oqGaMyh dk ifjukfydk dgrs gSaA

O 	ifjukfydk dk pqEcdh; {ks= NM+ pqEcd osG tSlk gksrk gSA

O 	�ifjukfydk osG vanj pqEcdh; {ks= ,d leku gS rFkk lekarj js[kkvksa osG n~okjk n'kkZ;k 
tkrk gSA

O 	pqEcdh; {ks= dh fn'kk %
O 	ifjukfydk osG ckgj & mŸkj ls nf{k.k
O 	ifjukfydk osG vanj & nf{k.k ls mŸkj

O 	�ifjukfydk dk mi;ksx fdlh pqEcdh; inkFkZ tSls ueZ yksgs dks pqEcd cukus esa fd;k 
tkrk gSA

fo|qr pqEcd LFkk;h pqEcd
1- ;g vLFkk;h pqEcd gksrk gS vr%  
 vklkuh ls pqEcdRo lekIr gks  
   ldrk gSA

1- vklkuh ls pqEcdRo lekIr ugha                                                      
    fd;k tk ldrkA

2- bldh 'kfDr cnyh tk ldrh gSA 2- 'kfDr fuf'pr gksrh gSA
3- /kzqoh;rk cnyh tk ldrh gSA 3- /kzqoh;rk ugha cnyh tk ldrhA
4- izk;% vf/kd 'kfDr'kkyh gksrs gSaA 4- izk;% detksj pqEcd gksrs gSaA

pqEcdh; {ks= esa fdlh fo|qr /kkjkokgh pkyd ij cy
vkansz esjh ,sfEi;j us izLrqr fd;k fd pqEcd Hkh fdlh fo|qr /kkjkokgh pkyd ij ifjek.k 

esa lEkku ijUrq fn'kk esa foijhr cy vkjksfIkr djrh gSA
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pkyd esa foLFkkiu ml le; vf/kdre gksrk gS tc fo|qr /kkjk dh fn'kk pqEcdh; {ks= dh 
fn'kk osG yEcor~ gksrh gSA

fo|qr /kkjk dh fn'kk cnyus ij cy dh fn'kk Hkh cny tkrh gSA

∂ysfeax dk oke (ck;ka) gLr fu;e % vius gkFk dh rtZuh] e/;ek rFkk vaxwBs dks bl izdkj 
iSGykb, fd ;s rhuksa ,d&nwljs osG ijLij yEcor gksaA ;fn rtZuh pqEcdh; {ks= dh fn'kk vkSj 
e/;ek pkyd esa izokfgr /kkjk dh fn'kk dh vksj laosGr djrh gS rks vaxwBk pkyd dh xfr dh 
fn'kk ;k cy dh fn'kk dh vksj laosGr djsxkA

fo|qr eksVj %  fo|qr eksVj ,d ,slh ?kw.kZu ;qfDr gS tks fo|qr mGtkZ dks ;kaf=d mGtkZ esa 
:ikarfjr djrh gSA fo|qr eksVj dk mi;ksx fo|qr ia[kksa] jsfQ+tsjsVjksa] okf'kax e'khu] fo|qr feJdksa  
MP-3 Iys;jksa vkfn esa fd;k tkrk gSA

fo|qr eksVj dk fl)kar % fo|qr eksVj&fo|qr /kkjk ds pqEcdh; izHkko dk mi;ksx djrh gSA 
tc fdlh /kkjkokgh vk;rdkj dqaMyh dks pqEcdh; {ks=k esa j[kk tkrk gS rks dqaMyh ij ,d cy 
vkjksfir gksrk gS ftlds QyLo:i dqaMyh vkSj /kqjh dk fujarj ?kq.kZu gksrk jgrk gSA ftlls eksVj 
dks nh xbZ fo|qr mtkZ ;kaf=kd mtkZ esa :ikarfjr gks tkrh gSA
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lajpuk %

1- vkesZpj & fo|qr eksVj esa ,d fo|qr jks/kh rkj dh ,d vk;rdkj dqaMyh ABCD tks fd 
,d ueZ yksgs ds dksM ij yisVh tkrh gS mls vkesZpj dgrs gSaA

2- izcy pqEcd % ;g dqaMyh fdlh izcy pqEcdh; {ks= ds nks /kzqoksa ds chp bl izdkj j[kh 
tkrh gS fd bldh Hkqtk,° AB rFkk CD pqEcdh; {ks=k dh fn'kk ds ycaor jgsaA 

3- foHkDr oy; ;k fnd ifjoŸkZd % dqaMyh ds nks fljs /kkrq dh cuh foHkDr oy; dks nks 
v/kZ Hkkxksa P rFkk Q ls la;ksftr jgrs gSaA bl ;qfDr }kjk dqaMyh esa izokfgr fo|qr /kkjk dh fn'kk 
dks cnyk ;k mRfer fd;k tk ldrk gSA

fo|qr eksVj

4- czq'k % nks fLFkj pkyd (dkcZu dh cuh) czq'k X rFkk Y foHkDr oy; P rFkk Q ls ges'kk 

Li'kZ esa jgrh gSA czq'k ges'kk foHkDr oy; rFkk cSVjh dks tksM+ dj j[krh gSA

5- cSVjh % cSVjh nks czq'kksa X rFkk Y ds chp la;ksftr gksrh gSA fo|qr /kkjk cSVjh ls pydj 

czq'k X ls gksrs gq, dqaMyh ABCD esa izos'k djrh gS rFkk czq'k Y ls gksrs gq, cSVjh ds nwljs VfeZuy 

ij okil vk tkrh gSA

eksVj dh dk;Zfof/k % 

1-  tc dqaMyh ABCD esa fo|qr /kkjk izokfgr gksrh gS] rks dqaMyh ds nksuksa Hkqtk AB rFkk  

CD ij pqEcdh; cy gksrk gSA

2-  ∂ysfeax okeVLr fu;e vuqlkj dqaMyh dh AB Hkqtk ij vkjksfir cy mls v/kkseq[kh /

kdsyrk gS rFkk CD Hkqtk ij cy mifjeq[kh /kdsyrk gSA

3-  nksuksa Hkqtkvksa ij cy cjkcj rFkk foifjr fn'kkvksa esa yxrs gSaA ftlls dqaMyh v{k ij 

okekorZ ?kw.kZu djrh gSA

4- vk/ks ?kw.kZu esa Q dk lEidZ czq'k X ls gksrk gS rFkk P dk lEidZ czq'k Y ls gksrk gSA var% 

dqaMyh esa fo|qr /kkjk mRÿfer gksdj iFk DCBA ds vuqfn'k izokfgr gksrh gSA

5- izR;sd vk/ks ?kw.kZu ds i'pkr fo|qr /kkjk ds mRÿfer gksus dk ÿe nksgjkrk jgrk gS ftlds 

QyLo:i dqaMyh rFkk /kqjh dk fujarj ?kw.kZu gksrk jgrk gSA
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O;kolkf;d eksVjksa & eksVj dh 'kfDr esa o`f) ds mik;&

1-  LFkk;h pqEcd ds LFkku ij fo|qr pqEcd iz;ksx fd, tkrs gSA

2-  fo|qr /kkjkokgh dqaMyh esa Qsjksa dh la[;k vf/kd gksrh gSA

3-  dqaMyh ueZ ykSg&ÿksM ij yisVh tkrh gSA ueZ ykSg ÿksM ftl ij dqaMyh yisVh tkrh gS 

rFkk dqaMyh nksuksa dks feykdj vkesZpj dgrs gSA

O 	ekuo 'kjhj osG ‚n; o efLr"d esa egRoiw.kZ pqEcdh; {ks= gksrk gSA

MRI : (Megnetic Resonance Imaging) : pqEcdh; vuqukn izfrfcacu dk iz;ksx djosG 

'kjhj osG Hkhrjh vaxksa osG izfrfcEc izkIr fd, tk ldrs gSaA

O 	xsYosuksehVj % ,d ,slh ;qfDr gS tks ifjiFk esa fo|qr /kkjk dh mifLFkfr lalwfpr djrk  

	 gSA ;g /kkjk dh fn'kk dks Hkh lalwfpr djrk gSA

O 	oS|qr pqEcdh; izsj.k % tc fdlh pkyd dks ifjorhZ pqEcdh; {ks= esa j[kk tkrk gS  

	 rks pkyd esa fo|qr /kkjk izsfjr gksrh gSA ;g /kkjk] izsfjr fo|qr /kkjk dgykrh gS rFkk ;g  

	 ifj?kVuk oS|qr pqEcdh; izsj.kk dgykrh gSA

fozG;k dyki (1) %

(1) 	tc pqEcd dks oqGaMyh dh rjQ yk;k tkrk gS rks & xsYosuksehVj esa {kf.kd fo{ksi fo|qr  
	 /kkjk dh mifLFkfr dks bafxr djrk gSA

(2) 	tc pqEcd dks oqGaMyh osG fudV fLFkj voLFkk esa j[kk tkrk gS rks dksbZ fo{ksi ughaA
(3) 	tc pqEcd dks nwj ys tk;k tkrk gS rks] xsYosuksehVj esa {kf.kd fo{ksi gksrk gSA ijUrq igys osG  

	 foijhr gSA
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fozG;k dyki (2) : 

izkFkfed oqaGMyh f}rh;d oqaGMyh

1- fLop vkWu fd;k tkrk gS xsYosuksehVj esa {kf.kd fo{ksi
2- LFkk;h fo|qr /kkjk dksbZ fo{ksi ughaA
3- fLkop vkWQ fd;k tkrk gS xsYosuksehVj esa {kf.kd fo{ksi ijUrq 

igys osG foijhr fn'kk esa

¶ysfeax nf{k.k (nk;ka) gLr fu;e %
vius nkfgus gkFk dh rtZuh] e/;ek rFkk vaxwBs dks bl izdkj iSGykb, fd rhuksa ,d&nwljs osG 

yEcor gksaA ;fn rtZuh pqEcdh; {ks= dh fn'kk rFkk vaxwBk pkyd dh fn'kk dh xfr dh vksj 
laosGr djrk gS rks e/;ek pkyd esa izsfjr fo|qr /kkjk dh fn'kk n'kkZrh gSA

;g fu;e % (1) tfu= (tujsVj) dh dk;Z iz.kkyh dk fLkºkar gSA

(2) izsfjr fo|qr /kkjk dh fn'kk Kkr djus osG dke vkrk gSA 

fo|qr tfu=k % fo|qr tfu= }kjk fo|qr mtkZ ;k fo|qr /kkjk dk fuekZ.k fd;k tkrk gSA fo|qr 
tfu=k esa ;kaf=d mtkZ dks fo|qr mtkZ esa :ikarfjr fd;k tkrk gSA

fo|qr tfu=k dk fl)kar %

fo|qr tfu= esa ;kaf=d mtkZ dk mi;ksx pqEcdh; {ks= esa j[ks fdlh pkyd dks ?kw.khZ xfr 
iznku djus esa fd;k tkrk gSA ftlds QyLo:i fo|qr /kkjk mRiUu gksrh gSA fo|qr tfu= oS|qr 
pqEcdh; izsj.k ds fl¼kUr ij dk;Z djrk gSA ,d vk;rkdkj dqaMyh ABCD dks LFkk;h pqEcdh; 
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{ks=k esa ?kq.kZu djk, tkus ij] tc dqaMyh dh xfr dh fn'kk pqEcdh; {ks= dh fn'kk ds yEcor 
gksrh gS rc dqaMyh esa izsfjr fo|qr /kkjk mRiUu gksrh gSA fo|qr tfu= ∂ysfeax ds nf{k.k gLr fu;e 
ij vk/kkfjr gSA

fo|qr tfu=
ljapuk %

1- LFkk;h pqEcd & dqaMyh dks LFkk;h izcy pqEcdh; {ks= ds nks /kzqoksa ds chp j[kk tkrk gSA

2- vkesZpj & fo|qrjks/kh rkj ds vf/kd Qsjksa okyh vk;rkdkj dqaMyh ABCD tks ,d ueZ 
gksys ds ÿksM ij yisVh tkrh gS mls vkesZPj dgrs gSaA

3- oy; & dqaMyh ds nks fljs nks Brass oy; R1 and R2 ls lek;ksftr gksrs gSaa tc dqaMyh 
?kw.kZu xfr djrh gS rks oy; R1 vkSj R2 Hkh xfr djrs gSA

4- czq'k & nks fLFkj pkyd xzsQkbV czq'k B1 vkSj B2 i`Fkd&i`Fkd :i ls ÿe'k% oy; R1 
vkSj R2 dks nckdj j[rkh gSA nksuksa czq'k B1 vkSj B2 dqaMyh esa mRiUu izsfjr fo|qr /kkjk dks ckgjh 
ifjiFk esa Hkstus dk dk;Z djrh gSA

5- /kqjh & nksuksa oy; R1 vkSj R2 /kqjh ls bl izdkj tqM+h jgrh gS fd fcuk ckgjh ifjiFk dks 
fgyk, oy; Lora=krkiwoZd ?kw.kZu xfr djrh gSA

6- xSyosuks ehVj & izsfjr fo|qr /kkjk dks ekius ds fy, czq'kksa ds ckgjh fljksa dks xSyosuks ehVj 
ds nksuksa VfeZuyksa ls tksM+k tkrk gSA

dk;Zfof/k %

1- �,d vk;rkdkj dqaMyh ABCD ftls LFkk;h pqEcd ds nks /kzqoksa ds chp {kSfrt j[kk tkrk 
gSA

2- daqMyh dks nf{k.kkorZ ?kqek;k tkrk gSA
3- dqaMyh dh Hkqtk AB Åij dh vksj rFkk Hkqtk CD uhps dh vksj xfr djrh gSA
4- dqaMyh pqEcdh; {ks=k js[kkvksa dks dkVrh gSA
5- ∂ysfeax nf{k.k gLr fu;ekuqlkj izsfjr fo|qr /kkjk AB Hkqtk esa A ls B rFkk CD Hkqtk esa 

C ls D dh vksj cgrk gSA
6-	 izsfjr fo|qr /kkjk cká fo|qr ifjiFk esa B2 ls B1 dh fn'kk esa izokfgr gksrh gSA
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7- v/kZ?kw.kZu ds i'pkr Hkqtk CD mGij dh vksj rFkk Hkqtk AB uhps dh vksj tkus yxrh gSA 
QyLo:i bu nksuksa Hkqtkvksa esa izsfjr fo|qr /kkjk dh fn'kk ifjofrZr gks tkrh gS vkSj DCBA ds 
vuqfn'k izsfjr fo|qr /kkjk izokfgr gksrh gSA cká ifjiFk esa fo|qr /kkjk dh fn'kk B1 ls B2 gksrh gSA

8- izR;sd vk/ks ?kw.kZu ds i'pkr cká ifjiFk esa fo|qr /kkjk dh fn'kk ifjofrZr gksrh gSA ,slh 
fo|qr /kkjk tks leku le; varjkyksa ds i'pkr viuh fn'kk esa ifjorZu dj ysrh gS mls izR;korhZ 
/kkjk dgrs gSaA (la{ksi esa AC)

9- fo|qr mRiUu djus dh bl ;qfDr dks izR;korhZ fo|qr tfu=k (AC tfu=) dgrs gSaA

DC fn"V /kkjk tfu=k % fn"V /kkjk izkIr djus ds fy, foHkDr oy; izdkj ds fnd~ ifjoŸkZd 
dk mi;ksx fd;k tkrk gSA bl izdkj ds fnd~ifjoŸkZd ls ,d czq'k lnSo gh mlh Hkqtk ds lEidZ 
esa jgrk gSA bl O;oLFkk ls ,d gh fn'kk dh fo|qr /kkjk mRiIu gksrh gSA

izR;korhZ /kkjk % tks fo|qr /kkjk leku le; varjkyksa osG i'pkr viuh fn'kk ifjofrZr dj 
ysrh gSA

Hkkjr esa fo|qr /kkjk gj 
1

100
 lsdaM osG ckn viuh fn'kk mRozGfer dj ysrh gSA

le; varjky 
1 1 1

100 100 50
= + =  lsdaM

vko`fr = 1

le; vrajky
 = 1

1/ 50
 = 50Hz

ykHk % izR;korhZ /kkjk dks lqnwj LFkkuksa ij fcuk vf/kd mGtkZ {k; osG izsf"kr fd;k tk ldrk gSA

gkfu % izR;korhZ /kkjk dks lafpr ugha fd;k tk ldrkA

fn"V /kkjk % 

O 	tks fo|qr /kkjk viuh fn'kk ifjofrZr ugha djrh] fn"V /kkjk dgykrh gSA

O 	fn"V /kkjk dks lafpr dj ldrs gSaA

O 	lqnwj LFkkuksa ij izsf"kr djus esa mGtkZ dk {k; T;knk gksrk gSA

lzksr % lsy] csVjh] laxzgd lsyA

?kjsyw fo|qr ifjiFk % rhu izdkj dh rkjsa iz;ksx esa ykbZ tkrh gSaA

(1) fo|qUe; rkj (/kukRed) yky fo|qr jks/kh vkoj.k

(2) mnklhu rkj (Ω.kkRed) dkyk fo|qr jks/kh vkoj.k

(3)	HkwlaioZG rkj & gjk fo|qr jks/kh vkoj.k
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O 	Hkkjr esa fo|qUe; rkj rFkk mnklhu rkj osG chp 220 V dk foHkokarj gksrk gSA

O 	[kaHkk → eq[; vkiwfrZ → ∂;wt → fo|qrekih ehVj → forj.k oDl → i`Fkd ifjiFk

       

HkwlEioZG rkj % ;fn lkf/k= osG /kkfRod vkoj.k ls fo|qr /kkjk dk {kj.k gksrk gS rks ;g gesa 

fo|qr vk?kkr ls cpkrk gSA ;g /kkjk osG {kj.k osG le; vYi izfrjks/k iFk iznku djrk gSA

y?kqiFku % ('kkWVZ lfoZGV) % tc vdLekr fo|qUe; rkj o mnklhu rkj nksuksa lh/ks laioZG esa 

vkrs gSa rks %

O 	ifjiFk esa izfrjks/k de gks tkrk gSA

O 	vfrHkkj.k gks ldrk gSA

vfrHkkj.k % tc fo|qr rkj dh {kerk ls T;knk fo|qr /kkjk [khaph tkrh gS rks ;g vfHkHkkj.k 

iSnk djrk gSA

dkj.k % 

1. vkiwfrZ oksYVrk esa nq?kZVuko'k gksus okyh o`fºA

2. ,d gh lkWosGV esa cgqr ls fo|qr lkf/k=ksa dks la;ksftr djukA

lqj{kk ;qfDr;k° % 

1. fo|qr ∂;wt

2. HkwlaioZG rkj

3. fefu,pj lfoZGV czsdj (M. C. B.)
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iz'ukoyh

vfr y?kq mŸkjh; iz'u (1 Mark)

	 1.	pqEcdh; {ks= js[kkvksa dks ifjHkkf"kr djksA

	 2. 	Hkkjr esa izR;korhZ /kkjk dh vko`fRr fdruh gS \

	 3. 	fo|qr pqEcd izsj.k fdlus [kkstk \

	 4. 	,d NM+ pqEcd dh fno~G lwpd osG ikl yk;k tkrk gS rks bldh lwbZ D;ksa ?kwe tkrh gSA

	 5. 	y?kqiFku D;k gksrk gS \

	 6. 	pqEcdh; {ks= js[kk,a ,d&nwljs tks izfrPNsn D;ksa ugha djrha \

y?kqmŸkjh; iz'u (3 Marks)
1. ,d vkosf'kr d.k] leku pqEcdh; {ks= esa yEcor izos'k djrk gSA d.k dh izo`Gfr D;k gksxh 

;fn ;g i`"B osG yEcor mGij dh rjQ cy vuqHko djrk gSA

                pqEcdh; {ks=

     										        vkosf'kr d.k

(∂ysfeax oke gLr fu;e)

	 2. 	fdlh fo|qr ifjiFk esa y?kqiFku dc gksrk gS \

	 3. 	pqEcdh; {ks= mRiUUk djus osG rhu rjhdksa dh lwph cukb,A

	 4. 	vfHkHkkj.k D;k gksrk gS \

	 5. 	fo|qr ifjiFk esa iz;qDr gksus okyh lqj{kk ;qfDr dk uke fp= lfgr crkvksA

y?kqmÙkjh; iz'u (3 Marks)

	 1. 	ifjukfydk D;k gS\ ifjukfydk esa ,d leku pqEcdh; {ks= dgk° gksrk gS \

	 2. 	lh/ks /kkjkokgh pkyd dh pqEcdh; {ks= dh js[kkvksa osG iSVuZ dks n'kkZvksA

	 3. 	Hkw&laioZG rkj D;k gksrh gS\ ;g gekjs ?kjsyw ifjiFk esa oSGls dke djrh gS \
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nh?kZmŸkjh; iz'u (5 Marks)

	 1. 	oS|qr pqEcdh; izsj.k D;k gksrk gS\ ,d fozG;kdyki ls le>kvksA bldk ,d vuqiz;ksx 

fy[kksA

	 2. 	?kjsyw fo|qr ifjiFk dk ,d O;oLFkk vkjs[k [khapksA mnklhu rkj fo|qUe; rkj] HkwlaioZG rkj 

osG jax rFkk dk;Z crkvksaA

	 3. 	fo|qr pqEcd D;k gksrk gS\ dkSu ls inkFkZ fo|qr pqEcd cukus osG dke vkrs gSa\ D;k LVhy 

dks fo|qr pqEcd cukus esa dke yk ldrs gSa \

nh?kZmŸkjh; iz'uksa osG gy

	 1. 	og izozGe ftlosG }kjk fdlh pkyd osG ifjorhZ pqacdh; {ks= osG dkj.k vU; pkyd esa 
fo|qr /kkjk izsfjr gksrh gS] oS|qrpqEcdh; izsj.k dgykrk gSA NCERT fp= 13.17 ns[ksaA

	 2. 	fn, x, fp= dks ns[ksaA

	 3. 	ifjukfydk osG Hkhrj mRiUu izcy pqEcdh; {ks= dk mi;ksx fdlh pqEcdh; inkFkZ] tSls 
ueZ yksgs] dks ifjukfydk osG Hkhrj j[kdj pqacd cukus esa fd;k tk ldrk gSA bl izdkj cus 
pqEcd dks fo|qr pqEcd dgrs gSaA gk°] LVhy dks fo|qr pqEcd cuk ldrs gSaA

cgqfodYih; iz'u (MCQ'S)

1-	 fo|qr pqacd dk ÿksM cuk gksuk pkfg,µ

	 (i)	 ueZ yksgs	 (ii)	 dBksj yksgs

	 (iii)	 tax yxk yksgA	 (iv)	 mijksDr esa dksbZ ugha

2-	 nf{k.k gLr vaxq"B fu;e fdl oSKkfud us fn;k

	 (i)	 vksjLVsM	 (ii)	 ∂ysfeax

	 (iii)	 vkbaLVhu	 (iv)	 eSDlcSy

3-	 fo|qr lkf?kz=ksa esa fLop yxk, tkrs gSµ

	 (i)	 fo|qUe; rkj	 (ii)	 HkwalEidZ rkj

	 (iii)	 mnklhu rkj	 (iv)	 mijksDr lHkhA
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4-	 fo|qr paqEch; izsj.k dh vko';d 'krZ gSµ

	 (i)	 rkj dh dqaMyh rFkk xSYosuksehVj ds chp lkis{k xfrA

	 (ii)	 xSYosuksehVj vkSj pqEcd ds chp lkis{k xfrA

	 (iii)	 xSyosuksehVj vkSj tfu= ds chp lkis{k xfrA

	 (iv)	 rkj dh dqaMyh rFkk pqEcd ds chp lkis{k xfrA

5-	 fdl midj.k }kjk ifjiFk es fo|qr /kkjk dh mifLFkfr dh tkap dj ldrs gSµ

	 (i)	 xSYosuksehVj	 (ii)	 tfu=

	 (iii)	 ekSVj	 (iv)	 mijksDr dksbZ Hkh ugh

6-	 fo|qr pqEcdh; izsj.k D;k gS\

	 (i)	 fdlh inkFkZ dks vkosf'kr djuh dh izfØ;kA

	 (ii)	 fo|qr eksVj es dqaMyh dks ?kwekus dh izfØ;kA

	 (iii)	� dqaMyh vkSj pqEcd dh lkis{k xfr ds dkj.k dqaMyh esa izsfjr fo|qr /kkjk mRiUu 
gksukA

	 (iv)	 fo|qr /kkjkokgh dqaMyh ds dkj.k pqEcdh; {ks= mRiUu gksukA

7-	 og midj.k tks fo|qr /kkjk mRiUu djrk gSµ

	 (i)	 fo|qr tfu=	 (ii)	 xSYosuksehVj

	 (iii)	 ,sEehVj	 (iv)	 fo|qr eksVj

8-	 fo|qr /kkjkokgh pkyd ij dksbZ cy vkjksfir ugh gksrk gS tc &&&&

	 (i)	 pqEcdh; {ks= ds yacor gksA

	 (ii)	 pqEcdh; {ks= ds lekukarj gksA

	 (iii)	 pqEcdh; {ks= ls nwj gks

	 (iv)	 pqEcdh; {ks= ds chp esa gks

9-	 y?kqiFku esa fo|qr /kkjk dks D;k gksrk gSµ

	 (i)	 cgqr de gks tkrk gSA	 (ii)	 dksbZ ifjorZu ughA

	 (iii)	 vf/kd gks tkukA	 (iv)	 yxkrkj cnyukA

10-	 if'pe fn'kk dh vksj xfr'khy vyQk d.k pqEcdh; {ks= ds dkj.k mŸkj fn'kk esa 
fo{ksfir gks tkrk gSA pqEcdh; {ks= dh fn'kk gksxhµ

	 (i)	 nf{k.k dh vksj	 (ii)	 iwoZ dh vksj

	 (iii)	 uhps dh vksj	 (iv)	 Åij dh vksj
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vfr y?kq mÙkjh; iz'u

1-	 pqEcd fdls dgrs gS\

2-	 LFkkbZ pqEcd fdls dgrs gS\

3-	 vLFkkbZ pqEcd fdls dgrs gS\

4-	 fo|qr pqEcd fdls dgrs gS\

5-	 pqEcdh; {ks= js[kkvksa dh fn'kk fyf[k,\

6-	 lh/kk fo|qr /kkjkokgh pkyd ds pkjks vksj pqEcdh; {ks= js[kkvksa dk vkdkj dSlk gksxk 
fyf[k,\

lR; ;k vlR; fy[kksµ

1-	 midFku (A) 	pqEcdh; {ks= js[kk,° ,d nwljs dks oxZ izfrPNsn ugh djrhA

	 dkj.k (R) 	,d fcanw ij nks mŸkj fn'kk,° ugh gksuh pkfg,A

	 (i)	 A lgh ugh gS] R lgh gSA

	 (ii)	 A lgh gSA R lgh ugh gSA

	 (iii)	 A rFkk R nksuksa lgh gS ijUrq R,  A dh lgh O;k[;k ugh GSA

	 (iv)	 A rFkk R nkuksa lgh gS rFkk R, A dh lgh O;k[;k gSA

2-	 midFku (A) tSls&tSls eksVj esa dqaMyh dh xfr gksrh gS blesa cgus okyh fo|qr èkkjk 
?kV tkrh gSA 

	 dkj.k (R) ?kw.kZu ds le; eksVj esa dqN izsfjr fo|qr /kjk mRiUu gksrh gSA

	 (i)	 A lgh ugh gS] R lgh gSA

	 (ii)	 A lgh gSA R lgh ugh gSA

	 (iii)	 A rFkk R nksuksa lgh gS ijUrq R,  A dh lgh O;k[;k ugh GSA

	 (iv)	 A rFkk R nkuksa lgh gS rFkk R, A dh lgh O;k[;k gSA

nh?kZ mÙkjh; iz'u (5 vad)

1-	 (d)	 ∂ysfeax okegLr fu;e dks ifjHkkf"kr dhft,A

	 ([k)	 fo|qr eksVj dh dk;Zfof/k ds fl¼kar dk o.kZu djksA

	 (x)	 fo|qr eksVj ds fuEu Hkkxksa dk dk;Z fy[kksµ
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fo|qr/kkjk osG pqacdh; izHkko@Lkzksr vk/kfjr iz'u
izo`Gfrd :i ls] fon~;qr Hkwfe ij ykSVus dk iz;kl djrh gS] vkSj lkekU;r% fon~;qr ifjiFk 

esa] bldk eryc vFkZ gS fd fon~;qr/kkjk ifjiFk osG ek/;e ls lfoZl iSuy ij okfil tkrh gS] 
vkSj rRi'pkr iz;qDr rkjksa osG ek/;e ls okfil tkrh gSA gkykafd] vxj ok;fjax osG Hkhrj dusD'ku 
<hyk ;k VwV tkrk gS] rks fon~;qr izokg ^^yhd** gks ldrk gSA bl mnkgj.k esa] fon~;qr izokg 
rqjar ,d NksVs ekxZ n~okjk Hkwfe ij okfil tkus dk iz;kl djrk gSA og ekxZ cgqr vPNh rjg ls 
Toyu'khy inkFkksZ osG ek/;e ls ;k ;gka rd fd ,d ekuo 'kjhj osG ek/;e ls Hkh gks ldrk gSA 
;gh dkj.k gS fd y?kqiFku ('kkWVZ lfoZGV) ls vkx ;k ?kkrd lnek yx ldrk gSA

,slk blfy, gksrk gS D;ksafd rkacs dh rkjksa dh vis{kk] vU; oLrq,° ,d ifjiFk esa de izfrjks/k 
okyk ekxZ iznku djrh gSaA
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y?kqiFku dks ∂;wt uked midj.k dk mi;ksx djosG jksdk tkrk gSA

1-	 y?kqiFku osG le;] ifjiFk esa fon~;qr /kkjkµ

		  d	 dkQh gn rd de gks tkrh gSA

		  [k	 ugha cnyrh gSA

		  x 	 c<+ tkrh gSA

		  ?k	 yxkrkj cnyrh gSA

2-	 y?kqiFku ds le;] fon~;qUe; rkj vkSj mnklh rkj ,d nwljs ds lh/ks laidZ esa vkrs gSaA blds 
ihNs dkj.k gks ldrk gS&

	 (i)	 nks"kiw.kZ lfdZV&rkj vkoj.k	 (ii)	 <hys rkj dusD'ku

	 (iii)	 nks"kiw.kZ midj.k ok;fjax

		  d	 (i) vkSj (ii) dsoy			   [k	 (ii) vkSj (iii) dsoy

		  x 	 (i) vkSj (iii) dsoy			   ?k	 (i), (ii) vkSj (iii) lHkhA
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O 	mGtkZ osG fofHkUu :i gSa rFkk mGtkZ osG ,d :i dks nwljs :i esa ifjofrZr fd;k tk  
	 ldrk gSA

mQtkZ osQ lzksr

mQtkZ lzksr
dh vk;q

mQtkZ osQ
vPNs lzksr

okrkoj.k
ij izHkko

thok'e
b±/u

ijEijkxr lzksr

ty
fo|qr

ck;ksxSl iou
mQtkZ

lkSj
mQtkZ

vijEijkxr lzksr

Hkwrkih;
mQtkZ

ukfHkdh;
mQtkZ

lkxjh;
mQtkZ

Tokjh;
mQtkZ

rjax
mQtkZ

egklkxjh;
rkih;
mQtkZ

dks;yk iSVªksfy;e rFkk
izkÑfrd xSl

uohdj.kh; lksr vuohdj.kh; lksr

lkSj
mQtkZ

iou
mQtkZ

lkxjh;
mQtkZ

ck;ksxSl Hkwrkih;
mQtkZ

dks;yk iSVªksfy;e izkÑfrd
xSl

ty dh
;kaf=kd ÅtkZ
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O 	mGtkZ dk lzksr] ,d yEch vof/k rd lqfo/kktud :i ls mGtkZ dh i;kZIr ek=k iznku  
	 djrk gSA

O 	mGtkZ dh vko';drk %
	 O 	 izdk'k la'ys"k.k
	 O 	 Hkkstu idkus ds fy;s 
	 O 	 (CFL, LED, cYc)
	 O 	 izdk'k mRiUu djus osG fy,
	 O		 ;krk;kr osG fy,
	 O 	 e'khuksa dks pykus osG fy,
	 O 	 m|ksxksa ,oa o`Gf"k dk;Z esaA

mGtkZ osG mŸke lzksr osG y{k.k %
(1) 	izfr ,adkd nzO;eku] vf/kd dk;Z djs (mPp oSGyksfjfQd eki)
(2) 	lLrk ,oa ljyrk ls lqyHk gksA
(3) 	Hk.Mkj.k rFkk ifjogu esa vklku gksA
(4) 	iz;ksx djus esa vklku rFkk lqjf{kr gksA
(5) 	i;kZoj.k dks iznwf"kr u djsA

b±/ku %
O 	og inkFkZ tks tyus ij mG"ek rFkk izdk'k nsrk gS] b±/ku dgykrk gSA
vPNs b±/ku osG xq.k %
(1) mPp oSGyksfjfQd eki
(2) vf/kd /kqvk° ;k gkfudkjd xSlsa mRiUUk u djsA
(3) e/;e Toyu rki gksuk pkfg,A
(4) lLrk o vklkuh ls miyC/k gksA
(5) vklkuh ls tysA
(6) HkaMkj.k o ifjogu esa vklku gksA

mGtkZ osG lzksr

	          ikjaifjd lzksr	    oSdfYid@xSj ikjaifjd lzksr
	 O 	thok'e b±/ku (dks;yk] isV™ksfy;e)	 O	 lkSj mGtkZ (lkSj oqGdj lkSj iSuy)  
	 O 	rkih; fo|qr la;a=	 O	 leqnzksa ls mGtkZµTokjh;] rjax] 
	 O 	ty fo|qr la;a=		  egklkxjh;
	 O 	tSo ek=k (ck;ks ekl)	 O	 Hkwrkih; mGtkZ
	 O 	iou mGtkZ	 O 	ukfHkdh; mGtkZ
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mGtkZ osG ikjaifjd lzksr
mGtkZ osG os lzksr tks tulk/kkj.k }kjk yacs le; ls iz;ksx fd, tkrs jgs gSa] mGtkZ ikjaifjd lzksr 

dgykrs gSaA 

mnkgj.k&thok'e b±/ku] tSo&ek=k] tyh; mGtkZ] iou mGtkZA budk mi;ksx cgqr ls dk;Z 
{ks=ksa esa gksrk gSA

I. thok'e b±/ku %
O 	thok'e ls izkIr b±/ku 
	 mnkgj.k&dks;yk] iSV™ksfy;e] thok'e b±/ku dgykrs gSaA
O 	yk[kksa o"kks± esa mRiknu] lhfer Hk.Mkj.k] vuohdj.kh; lzksrA
O 	Hkkjro"kZ esa fo'o dk 6% dks;yk Hk.Mkj gS tks fd orZeku nj ls [kpZ djus ij vf/kdre 250  

	 o"kks± rd cus jgsaxsA

thok'e b±/ku tykus ij mRiUu iznw"k.k@gkfu;k°
(1) 	thok'e b±/ku osG tyus ls eqDr dkcZu] ukbV™kstu ,oa lYQj osG vkWDlkbM ok;qiznw"k.k  

	 rFkk vEyo"kkZ dk dkj.k curs gSa tksfd ty ,oa e`nk osG lalk/kuksa dks izHkkfor djrh gSA
(2) 	mRiUu dkcZu MkbZ&vkWDlkbM xzhu gkml izHkko dks mRiUu djrh gS ftlls fd /kjrh ij  

	 vR;f/kd xehZ gks tkrh gSA

thok'e b±/ku ls mRiUu iznw"k.k dks de djus osG mik; %
1. 	 ngu izozGe dh n{krk esa o`fº djA
2. 	 fofo/k rduhdksa dk iz;ksx dj] ngu osG QyLo:i mRiUu xSlksa osG okrkoj.k esa iyk;u dks  

	 de djukA

				    mG"eh; mGtkZ   ;kaf=d mGtkZ

rkih; fo|qr la;a= %   VjckbZu     →   tfu=     → fon~;qqr mGtkZ
O 	thok'e b±/ku dks tykdj rkih; mGtkZ ?kjksa esa rki fo|qr mRiUUk dh tkrh gSA

O 	�rkih; fo|qr la;= dks;ys rFkk rsy osG {ks=ksa osG fudV LFkkfIkr fd, tkrs gSa] ftlls   
b±/ku ds ifjogu ij gksus okys O;; dks de dj losaGA

O 	dks;ys dh jk[k esa mifLFkr rRo Qlyksa dh iSnkokj c<krk gSA

ty fo|qr la;a=
O 	ty fo|qr la;a=] fxjrs gq, ty dh xfrt mGtkZ dks fo|qr mGtkZ esa :ikarfjr djrs gSaA

O 	ty fo|qr la;a=] ck°/kksa ls lacº gSA D;ksafd ty izikrksa dh la[;k cgqr de gSA

O 	Hkkjr esa mGtkZ dh ekax dk 25% dh iwfrZ ty&fo|qr la;=ksa ls dh tkrh gSA
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ykHk %

	 (1) 	 i;kZoj.k dks dksbZ gkfu ughaA

	 (2) 	 ty fo|qr mGtkZ ,d uohdj.kh; mGtkZ lzksrA

	 (3) 	 ck°/kksa osG fuekZ.k ls ck<+ jksduk] fLkapkbZ djuk lqyHk rFkk eRL; vko/kZu laHko gSA

gkfu;k° %

	 (1) 	 ck°/kkas osG fuekZ.k ls o`Gf"k;ksX; Hkwfe rFkk ekuo vkokl Mwcus osG dkj.k u"V gks  
		  tkrs gSaA

	 (2) 	 ikfjfLFkfrd ra= u"V gks tkrs gSaA

	 (3) 	 isM+ ikS/kksa] ouLifr dk ty esa Mwcus ls vok;oh; ifjfLFkfr;ksa esa lM+us ls ehFksu  
			   xSl dk mRiUu gksuk tks fd xzhu gkml xSl gSA

	 (4)	 foLFkkfIkr yksxksa osG larks"ktud iquokZl dh leL;kA

mGtkZ osG ikjaifjd lzksrksa osG mi;ksx osG fy, izkS|ksfxdh esa lq/kkj
I. tSo ek=k (ck;ks ekl)

�òGf"k o tUrq vif'k"V ftUgsa b±/ku osG :i esa mi;ksx fd;k tkrk gS tSls&ydM+h] xkscj] lw[ks rus] 
iŸks vkfnA

(i) 	 ydM+h % ydM+h tSo ek=k dk ,d :i gS ftls yEcs le; ls b±/ku osG #i esa iz;ksx fd;k  
	 tkrk gSA

gkfu;k° % 

O 	�tyus ij cgqr vf/kd /kqvk° mRiUUk djrh gS tks LokLF; ,oa i;kZoj.k ds fy, gkfudkjd 
gSaA

O 	vf/kd mG"ek dk u nsuk
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vr% midj.kksa dh rduhdh esa lq/kkj djosG ijaijkxr mGtkZ lzksrksa dh n{krk c<+kbZ tk ldrh  
	 gSA tSls&ydM+h ls pkjdksy cukukA

pkjdksy % ydM+h dks ok;q dh lhfer vkiwfrZ esa tykus ls mlesa mifLkFkr ty rFkk 
ok"i'khy inkFkZ ckgj fudy tkrs gSa vkSj vo'ks"k osG #i esa pkjdksy izkIr gksrk gSA

2O dh lhfer
ydM+h pkjdkys

ek=k

pkjdksy] ydM+h ls csgrj b±/ku gS D;ksafd ;g%
O 	fcuk Tokyk osG tyrk gSA
O 	vis{kko`Gr de /kqvk° fudyrk gSA
O 	mG"ek mRiUUk djus dh {kerk vf/kd gksrh gSA
xkscj osG miys % tSo ek=k dk ,d :i ijUrq b±/ku osG :i esa iz;ksx djus esa dbZ gkfu;k°] 

tSlsµ
O 	mG"ek dk de mRiknuA
O 	cgqr vf/kd /kqvk° mRiUUk djuk
O 	iwjh rjg ngu u gksus osG dkj.k jk[k dk cuuk
O 	ijUrq rduhdh lgk;rk ls] xkscj dk mi;ksx xkscj xSl la;= esa gksus ij og ,d lLrk o mŸke  

	 b±/ku cu tkrk gSA
ck;ks xSl % xkscj] Qlyksa osG dVus osG i'pkr cps vof'k"V] lfCt;ksa osG vif'k"V rFkk 

okfgr ey tc vkWDlhtu dh vuqifLFkfr esa vi?kfVr gksrs gSa rks ck;ks xSl dk fuekZ.k gksrk gSA 
vi?kVu osG QyLo:i esFkSu] dkcZu MkbZ&vkDlkbM] gkbM™kstu rFkk gkbM™kstu lYQkbM tSlh 
xSlsa mRiUUk gksrh gSaA tSo xSl dks laikfp= osG mGij cuh Vadh esa lafpr fd;k tkrk gS] ftls ikbiksa 
}kjk mi;ksx osG fy, fudkyk tkrk gSA
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ck;ks xSl osG ykHk % 
(1) 	tSo xSl ,d mŸke b±/ku gS D;ksafd blesa 75% rd esFkSu xSl gksrh gSA

(2) 	/kqvk° mRiUUk fd, fcuk tyrh gSA

(3) 	tyus osG i'pkr dks;yk rFkk ydM+h dh Hkkafr jk[k tSlk vif'k"V 'ks"k ugha cprkA

(4) 	rkiu {kerk dk mPp gksukA

(5) 	ck;ks xSl dk iz;ksx izdk'k osG lzksr osG :i esa fd;k tkrk gSA

(6) 	la;a= esa 'ks"k cph Lyjh esa ukbV™kstu rFkk QkLQksjl izpqj ek=k esa gksrs gSa tks fd mŸke  
	 [kkn osG :i esa dke vkrh gSA

(7) 	vif'k"V inkFkks± osG fuiVkjs dk lqjf{kr mik; %

ck;ks xSl nksgu dh lhek,sa %
(1) 	vf/kd izkjafHkd ykxrA

(2) 	vR;kf/kd ek=k esa xkscj dh [kirA
(3) 	j[kj[kko ij vf/kd [kpZA

iou mGtkZ % 
O 	lw;Z fofdj.kksa }kjk Hkw[kaMksa rFkk tyk'k;ksa osG vleku xeZ gksus osG dkj.k ok;q esa xfr  

	 mRiUUk gksrh gS rFkk iouksa dk izokg gksrk gSA

O 	iouksa dh xfrt mGtkZ dk mi;ksx iou pfDd;ksa }kjk fuEu dk;ks± esa fd;k tkrk gSA

	 (a) ty dks oqGvksa ls [khapus esa

	 (b) vukt pfDd;ksa osG pykus esa

	 (c) Vjckbu dks ?kwekus esa ftlls tfu= }kjk oS|qr mRiUu dh tk losGA

O 	ijarq ,dy iou pDdh ls cgqr de mRiknu gksrk gS] blhfy, cgqr lkjh iou pfDd;ksa  
	 dks ,d lkFk LFkkfIkr fd;k tkrk gS vkSj ;g LFkku iou mGtkZ QkeZ dgykrk gSA

O 	iou pDdh pykus gsrq iou xfr 15-20 fdeh izfr ?kaVk gksuh vko';d gSA

O 	iou mGtkZ osG ykHk

	 1. 	i;kZoj.k fgrS"kh
	 2. 	uohdj.kh; mGtkZ dk mŸke lzksr
	 3. 	fo|qr mGtkZ mRiUUk djus esa ckj&ckj [kpkZ ;k ykxr u gksukA
O 	iou mGtkZ dh lhek,°
	 1.	 iou mGtkZ QkeZ osG fy, vR;f/kd Hkwfe{ks= dh vko';drkA
	 2.	 yxkrkj 15-20 fdeh ?kaVk iou xfr dh vkiwfrZ gksukA
	 3. 	vR;f/kd izkjfEHkd ykxr gksukA
	 4. 	iou pDdh osG CysM~l dh izca/ku ykxr vf/kd gksukA
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O 	MsuekoZG dks ^^iouksa dk ns'k** dgrs gSaA
O 	Hkkjr dk iou mGtkZ }kjk fo|qr mRiUUk djus esa 5 ok° LFkku gSA
O 	rfeyukMq esa dU;koqGekjh osG fudV Hkkjr dk fo'kkyre iou mGtkZ QkeZ LFkkfIkr fd;k  

	 x;k gS tks 380 MW fo|qr mRiUu djrk gSA

oSdfYid@xSj ijaijkxr mGtkZ lzksr %
O 	izkS|ksfxdh esa mUufr osG lkFk gh mGtkZ dh ek°x esa fnu&izfrfnu o`fº gSA vr% mGtkZ osG  

	 oSdfYid lzksarksa dh vko';drk gSA

dkj.k %
	 (1) 	� thok'e b±/ku lhfer ek=k esa miyC/k gS] ;fn orZeku nj ls ge mudk mi;ksx djrs  

jgs rks os 'kh?kz lekIr gks tk;saxsA 
	 (2) 	 thok'e b±/kuksa ij fuHkZjrk dks de djus gsrq ftlls fd os yEcs le; rd py  

			   losaGA
	 (3) 	 i;kZoj.k dks cpkus o iznw"k.k nj dks de djus gsrqA

lkSj mGtkZ
lw;Z mGtkZ dk ,d izeq[k lzksr gSA lw;Z ls izkIr mGtkZ dks lkSj mGtkZ dgrs gSaA

lkSj fLFkjkad & 1.4 kJ/s/m2 or 1.4 kW/m2

i`Foh osG lrg ij izfr oxZ ehVj {ks=Qy ij 1 lsosG.M esa vkus okyh lkSj mGtkZ dks lkSj 
fLFkjkad dgrs gSaA bldk eku 1.4 kW/m2 gSA

lkSj mGtkZ ;qfDr;k°
(1) 	lkSj oqGdj 		 }lkSj mGtkZ dks mG"ek osG :i esa ,df=r djosG mi;ksx djukA

(2) 	lkSj ty rkid

(3) 	lkSj lSy & lkSj mGtkZ dks fo|qr esa :ikarfjr djukA

lkSj rkid ;qfDr;ksa esa
(1) 	dkyk i`"B vf/kd mG"ek vo'kksf"kr djrk gS vr% bu ;qfDr;ksa esa dkys jax dk iz;ksx 

fd;k tkrk gSA

(2) 	lw;Z dh fdj.kksa QksdfLkr djus osG fy, niZ.kksa rFkk dk°p dh 'khV dk iz;ksx fd;k tkrk  
	 gS ftlls ikS/kk?kj izHkko mRiUu gs tkrk gS rFkk mPp rki mRiUUk gks tkrk gSA 

ckDl :ih lkSj oqGdj % mG"ekjks/kh inkFkZ dk cDlk ysdj vkarfjd /kjkry rFkk nhokjksa ij 
dkyk isUV djrs gSaA ckDl dks dk°p dh 'khV ls <drs gSaA lery niZ.k dks bl izdkj lek;ksftr 
fd;k tkrk gS fd vf/kdre lw;Z dk izdk'k ijkofrZr gksdj ckDl esa mPprki cuk losGA

O 	2 – 3 ?kaVs esa ckDl osG vUnj dk rki 100º C – 140ºC rd gks tkrk gSA
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ykHk %
	 (1) 	 dks;yk@iSV™ksfy;e tSls thok'e b±/kuksa dh cprA

	 (2) 	 iznw"k.k ugha gksrkA

	 (3) 	 [kk| inkFkks± osG iks"kd rRo u"V ugha gksrsA

gkfu;k° %
	 (1) 	 jkr osG le; lkSj oqGdj dk mi;ksx ugha fd;k tk ldrkA

	 (2) 	 ckfj'k osG le; bldk mi;ksx ugha fd;k tk ldrkA

	 (3) 	 lw;Z osG izdk'k dk fujarj lek;kstu djuk vko';d gS rkfd ;g mlosG niZ.k ij  
			   lh/kk iM+sA

	 (4) 	 ryus o csfoaGx gsrq mi;ksx ugha dj ldrsA

lkSj lsy %
O 	lkSj lsy lkSj mGtkZ dks lh/ks fo|qr esa :ikUrfjr djrs gSaA
O	 ,d iz#ih lkSj lsy 0.5 ls 1V nsrk gS tks yxHkx 0.7 W (fo|qr 'kfDr) mRiUUk dj  

	 ldrk gSA
O 	tc cgqr vf/kd la[;k esa lkSj lsyksa dks la;ksftr djrs gSa rks ;g O;oLFkk lkSj iSuy  

	 dgykrh gSA

lksyj lSy

			   (ykHk)	   		         (lhek,as)

	 1. 	dksbZ xfreku iqtkZ ugha gksrkA	 1.	 mRiknu dh izfozG;k egaxh 
	 2. 	izpyu vkSj j[k&j[kko dh ykxr	 2. 	 fof'k"V Js.kh osG fLkfydkWu dh 	
			   vR;Ur de			   miyC/krk lhfer
	 3. 	fcuk fdlh Qksdlu ;qfDr osG dkQh	 3. 	 lkSj lsyksa dks ijLij la;ksftr djus 
		  larks"ktud dk;Z 		  gsrq iz;qDr fLkYoj vR;Ur egaxk
	 4. 	lqnwj LFkkuksa esa Hkh LFkkfIkr dj ikuk
	 5. 	i;kZoj.k fgrS"kh
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lkSj lsy osG mi;ksx %
(1) 	ekuo fufeZr mixzgksa esa lkSj lsyksa dk mi;ksxA
(2)	  jsfM;ks rFkk csrkj lapkj ;a=ksa] lqnwj {ks=ksa osG Vh- oh- fjys osGUnzksa esa lkSj lsy iSuy dk  

	 mi;ksx gksrk gSA
(3) 	V™sfQd fLkXuyksa] ifjdyu ra= (Calculator) rFkk cgqr ls f[kykSuksa esa lkSj lsy dk  

	 mi;ksxA

Tokj HkkVs esa ty osG Lrj osG 
p<+us vkSj fxjus ls Tokjh; 
mGtkZ izkIr gksrh gSA

Tokjh; mGtkZ dk nksgu 
lkxj osG fdlh ladh.kZ {ks= 
ij cka/k dk fuekZ.k djosG 
fd;k tkrk gSA

leqnz rV osG fudV fo'kky 
rjaxksa dh xfrt mGtkZ dk 
iz;ksx dj fo|qr mRiUUk dh 
tkrh gSA

rjax mGtkZ ls Vjckbu dks 
?kqekdj fo|qr mRiUUk djus osG 
fy, mi;ksx gksrk gSA

rki esa varj dk mi;ksx (i`"B ty 
rFkk xgjkbZ ty esa rki dk varj) 
lkxjh; rkih; mGtkZ :ikarj.k 
fo|qr la;a= (OTEC) esa mGtkZ  
izkIr djus osG fy, fd;k tkrk gSA
i`"B osG rIr ty dk mi;ksx veksfu;k 
dks mckyus esa fd;k tkrk gSA nzoksa dh 
ok"i tfu= osG Vjckbu dks ?kqekdj 
fo|qr mRiUUk djrh gSA

leqnzksa ls mGtkZ

egklkxjh; rkih; mGtkZTokjh; mGtkZ rjax mGtkZ

lhek;sa

ck°/k fufeZr fd, tk ldus 
okys LFkku lhfer gSaA

lhek;sa

rjax mGtkZ dk O;kogkfjd 
mi;ksx ogha laHko gS tgk° rajxsa 
vR;ar izcy gksaA

lhek;sa

egklkxjh; rkih; mGtkZ dk 
n{krkiw.kZ O;kikfjd nksgu vR;Ur 
dfBu gSA

Hkwrkih; mGtkZ
O 	^Hkw* dk vFkZ gS ^/kjrh* rFkk ^rkih;* dk vFkZ gS ^mG"ek*

O 	i`Foh osG rIr LFkkuksa ij Hkw&xHkZ esa mifLFkr mG"eh; mGtkZ dks Hkwrkih; mGtkZ dgrs gSaA

O 	tc Hkwfexr ty rIr LFkyksa osG laioZG esa vkrk gS rks Hkki mRiUUk gksrh gSA tc ;g Hkki  
	 pV~Vkuksa osG chp esa Qal tkrh gh rks bldk nkc c<+ tkrk gSA mPp nkc ij ;g Hkki ikbiksa  
	 }kjk fudkyh tkrh gS tks Vjckbu dks ?kqekrh gS rFkk fo|qr mRiUUk dh tkrh gSA 
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ykHk %
	 (1) 	 blosG }kjk fo|qr mRiknu dh ykxr vf/kd ugha gSA
	 (2) 	 iznw"k.k ugha gksrkA
lhek;sa %
	 (1) 	 Hkwrkih; mGtkZ lhfer LFkkuksa ij gh miyC/k gSA
	 (2) 	 rIr LFkyksa dh xgjkbZ esa ikbi igq°pkuk eqf'dy ,oa eg°xk gksrk gSA
O 	U;wthySaM rFkk la;qDr jkT; vesfjdk esa Hkwrkih; mGtkZ ij vk/kkfjr dbZ fo|qr 'kfDr  

	 la;a= dk;Z dj jgs gSaA

ukfHkdh; mGtkZ
O 	ukfHkdh; vfHkfozG;k osG nkSjku eqDr gksus okyh mGtkZ ukfHkdh; mGtkZ dgykrh gSA
O	 ;g mGtkZ nks izdkj dh vfHkfozG;kvksa }kjk izkIr dh tk ldrh gSµ
	 (1) ukfHkdh; fo[kaMu		  (2) ukfHkdh; lay;u

ukfHkdh; fo[kaMu 
O 	fo[kaMu dk vFkZ gS VwVukA

O 	ukfHkdh; fo[kaMu og izfozG;k gS ftlesa Hkkjh ijek.kq (tSls&;wjsfu;e] IywVksfu;e vFkok  
	 Fkksfj;e) osG ukfHkd dks fuEu mtkZ U;wV™ku ls ceckjh djkdj gYosG ukfHkdksa esa rksM+k  
	 tkrk gSA

O 	bl izfozG;k esa vR;kf/kd ek=k esa mGtkZ eqDr gksrh gSA

O	 ;wjsfu;e&235 dk iz;ksx NM+ksa osG :i esa ukfHkdh; la;a=ksa esa b±/ku dh rjg gksrk gSA

dk;Z'kSyh 

ukfHkdh; la;a=ksa esa] ukfHkdh; b±/ku Loiks"kh fo[kaMu J`a[kyk vfHkfozG;k dk ,d Hkkx gksrs gSa] 

ftlesa fu;af=r nj ij mGtkZ eqDr gksrh gSA bl eqDr mGtkZ dk mi;ksx Hkki cukdj fo|qr mRiUu 

djus esa fd;k tkrk gSA

ukfHkdh; fo|qr la;a= 

(1) 	rkjkiqj (egkjk"V™)

(2) 	jk.kk izrki lkxj (jktLFkku)

(3) 	dyiDde (rfeyukMq)

(4) 	ujkSjk (mŸkj izns'k)

(5) 	dkdjkikj (xqtjkr) 

(6) 	oSGxk (dukZVd)
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ukfHkdh; lay;u

O 	nks gYosG ukfHkdksa (lkekU;r% gkbM™kstu) dks tksM+dj ,d Hkkjh ukfHkd (ghfy;e)  

	 cukuk ftlesa Hkkjh ek=k esa mGtkZ mRiUu gks] ukfHkdh; lay;u dgykrh gSA

1
2H + 1

2H → 2
3He + 0

1n + mG"ek

O 	ukfHkdh; lay;u gsrq vR;kf/kd rki o nkc dh vko';drk gksrh gSA

O 	lw;Z rFkk vU; rkjksa dh vlhfer mGtkZ dk lzksr ukfHkdh; lay;u gSA

O 	gkbM™kstu ce Hkh ^ukfHkdh; lay;u vfHkfozG;k* ij vk/kkfjr gksrk gSA

ykHk %

	 (1) 	 ukfHkdh; b±/ku dh vYi ek=k osG fo[kaMu ls mGtkZ dh vR;kf/kd ek=k eqDr  

			   gksrh gSA

	 (2) 	 CO2 tSlh xzhu gkml xSlsa mRiUUk ugha gksrhaA

lhek;sa %

	 (1) 	 ukfHkdh; fo|qr 'kfDr la;a=ksa osG izfr"Bkiu dh vR;kf/kd ykxr gSA

	 (2) 	 ukfHkdh; fofdj.k osG fjlko dk Mj cuk jgrk gSA

	 (3) 	 ukfHkdh; vif'k"Vksa osG leqfpr HkaMkj.k rFkk fuiVkjk u gksus dh voLFkk esa  

			   i;kZoj.k lanw"k.k dk [krjkA

	 (4) 	 ;wjsfu;e dh lhfer miyC/krkA

i;kZoj.k fo"k;d ljksdkj
fdlh Hkh izdkj dh mGtkZ dk vf/kd iz;ksx djus ls okrkoj.k ij cqjk izHkko iM+rk gSA vr% 

gesa ,sls mGtkZ lzksr dk /;ku djuk pkfg, ftlls&

(1) 	mGtkZ izkIr djus esa ljyrk gks

(2) 	lLrk gks

(3) 	iznw"k.k eqDr gks rFkk

(4) 	mGtkZ lzksr ls mGtkZ izkIr djus dh miyC/k izkS|ksfxdh dh n{krk gksA nwljs 'kCnksa esa] mGtkZ  
	 dk dksbZ Hkh lzksr iw.kZr% iznw"k.k eqDr ugha gSA ge ;g dg ldrs gSa fd dksbZ lzksr nwljs  
	 lzksr dh vis{kk vf/kd LoPN gSA

mnkgj.k %

lkSj lsy dk okLrfod izpkyu iznw"k.k eqDr gS ijUrq ;g gks ldrk gS fd ;qfDr osG la;kstu esa  
i;kZoj.kh; {kfr gqbZ gksA
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dksbZ mGtkZ lzksr gekjs fy, dc rd cuk jg ldrk gS \

         mGtkZ lzksr

	    lekU; lzksr@vuohdj.kh; lzksr	              uohdj.kh; lzksr

	 os lzksr tks fdlh u fdlh fnu lekIr gks	 mGtkZ osG os lzksr ftudk iqutZuu gks

	 tk;saxsA						     ldrk gSA rFkk

	 mnkgj.k&tho'e b±/ku (dks;yk] 		  ;s yEcs le; rd lekIr ugha gksrsA 

	            iSV™ksfy;e)			   mnkgj.k&iou mGtkZ] ty mGtkZA

iz'ukoyh

cgqfodYih; iz'u (MCQ'S)

1-	 mGtkZ dk vafre ije lzksr dkSu&lk gS\

	 (a)	 CNG	 (b)	 dks;yk

	 (c)	 LPG	 (d)	 lw;Z

2-	 fuEufyf[kr esa ls fdl esa xfrt mGtkZ fon~;qr mGtkZ esa ifjofrZr gksrh gS\

	 (a)	 Tokjh; mGtkZ	 (b)	 ty&fon~;qr

	 (c)	 iou mGtkZ	 (d)	 mijksdr lHkh esa

3-	 fdl izozGe esa lokZf/d mGtkZ mRiUu gksrh gS\

	 (a)	 ukfHkdh; lay;u	 (b)	 ukfHkdh; fo[kaMu

	 (c)	 lksfM;e ls ty dh vfHkfozG;k	 (d)	 'olu

4-	 lkSj owGdj esa lkSj mGtkZ dks dkSu ijkofrZr djrk gS\

	 (a)	 lksyj iSuy	 (b)	 niZ.k

	 (c)	 dk°p dk <Ddu	 (d)	 flfydkWu lsy

5-	 ck;ksxSl la;a= esa dnZe (Lyjh) esa ukbV™kstu osG lkFk dkSu&lk rRo izpqj ek=k esa gksrk gS\

	 (a)	 vkWDlhtu	 (b)	 lYQj

	 (c)	 vk;ksMhu	 (d)	 QkLQksjl
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6-	 Hkkjr esa mGtkZ osG fofHkUu lzksrksa dk miHkksx osG vk/kkj ij bu lzksrksa dk c<+rs ozGe esa lgh 
fodYi dk p;u dhft;sA

	 (a)	 ukfHkdh; < ty < iSV™ksfy;e ,oa izko`Gfrd xSl < dks;yk

	 (b)	 dks;yk < ty < ukfHkdh; < iou

	 (c)	 ukfHkdh; < iSV™ksfy;e ,oa izko`Gfrd xSl < ty < dks;yk

	 (d)	 lkSj mGtkZ < ty < iou < lkxjh; mG"eh; mGtkZ

7-	 gkbM™kstu ce fdl flºkar ij vk/kkfjr gS\

	 (a)	 fu;af=r fo[kaMu	 (b)	 vfu;af=r fo[kaMu

	 (c)	 fu;af=r lay;u	 (d)	 vfu;af=r lay;u

8-	 buesa ls dkSu&lk ns'k ^iouksa dk ns'k* osG uke ls izpfyr gS\

	 (a)	 czkthy	 (b)	 bZjkd

	 (c)	 MsuekoZG	 (d)	 bVyh

iz'ukoyh

1-	 dkSu&lk izozGe lw;Z dh mGtkZ dk lzksr gS\

2-	 lkSj&lsy esa iz;ksx gksus okys fdUgha nks rRoksa ds uke fyf[k;sA

3-	 ydM+h ,d vPNk b±/ku ugha gSA D;ksa\

4-	 pkjdksy ydM+h ls fdl izdkj fHkUu gS\

5-	 OTEC dk o`gr~ :i fyf[k;sA

6-	 rkih; fon~;qr la;a= esa dkSu&ls bZ/ku dk mi;ksx gksrk gS\

7-	 ty fon~;qr mGtkZ fdl izdkj cukbZ tkrh gS\

8-	 dkSu&lh nks izdkj dh mGtkZ dk laca/k lkSj&mGtkZ ls ugha gS\

9-	 ukfHkdh; mGtkZ ds nks uke fyf[k;sA

uhps fn;s x;s iz'uksa esa nks dFku gSaA igyk&vfHkdFku (A) vkSj nwljk dkj.k (R)A bu iz'uksa 
dks if<+;s vkSj (a), (b), (c), (d) esa ls mi;qDr fodYi dk p;u dhft;sA

	 (a)	 nksuksa A vkSj R lR; gS vkSj R vfHkdFku dh lgh O;k[;k gSA

	 (b)	 nksuksa A vkSj R lR; gS fdarq R vfHkdFku dh lgh O;k[;k ugh gSA

	 (c)	 A lR; gS] R xyr gSA

	 (d)	 A xyr gS] R lR; gSA
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1-	 vfHkdFku (A) & ck;ks&xSl osG laikfp= esa eSFksu vkSj gkbM™kstu lYQkbM mRikfnr gksrh 
gSaA

	 dkj.k (R) & laikfp= esa ok;oh; 'olu gksrk gSA

2-	 vfHkdFku (A) & rkih; fon~;qr la;a= dks;ys vksj rsy osG {ks=ksa osG fudV LFkkfir fd;s 
tkrs gSaA

	 dkj.k (R) & dks;ys vkSj iSV™ksfy;e dh vis{kk fon~;qr lapj.k vf/kd n{k gksrk gSA

fn;s x;s vuqPNsn dks if<+;s vkSj iz'uksa ds mŸkj nhft;sA
egklkxj ty vkSj mGtkZ ds fo'kky HkaMkj gSaA i`Foh dh lrg dk yxHkx 70-8% Hkkx eg-

klkxjksa ls <dk gqvk gSA egklkxjksa esa mGtkZ fofHkUu :iksa esa miyC/k gSA vR;kf/kd ty ek=k gksus 
osG dkj.k ;g mGtkZ ds lap;&HkaMkj gSaA

bu :iksa esa rjax mGtkZ Hkh ,d :i gSA ifjlhekvksa ds dkj.k mGtkZ ds bu Lo:iksa ds nksgu gsrq 
izkn~;kSfxdh fodflr djuk ,d pqukSrhiw.kZ dk;Z gSA

1-	 tyh; mGtkZ ls fon~;qr mRiUuµ

	 (a)	 djus ls iznw"k.k ugha gksrkA	 (b)	 ;g ,d mGtkZ dk uohdj.kh; lzksr gSA

	 (c)	 ;g lnSo miyC/k jgsxkA	 (d)	 mijksdr lHkh dFku lgh gSaA

2-	 buesa ls dkSu egklkxjh; mGtkZ dk Lo:i ugha gS ftldk vklkuh ls nksgu fd;k tk ldrk 
gS\

	 (a)	 egklkxjh; rkih; mGtkZ	 (b)	 rjax mGtkZ

	 (c)	 iou mGtkZ	 (d)	 Tokjh; mGtkZ

3-	 OTEC la;a= esa veksfu;k dk D;k mi;ksx gS\

4-	 ,d fnu esa leqnz esa ty dk Lrj fdruh ckj p<+rk&fxjrk gS\

y?kq mŸkjh; iz'u� 2 vad
1-	 iou mGtkZ vkSj tyh; mGtkZ dh rqyuk dhft;sA

2-	 lkxjh; rkih; mGtkZ dk dkjd D;k gS\

3-	 lkSj owGdj dh lhekvksa dh lwph cukb;sA

4-	 cgqr ls rkih; fon~;qr la;a= dks;ys ,oa rsy osG {ks=ksa osG ikl D;ksa LFkkfir fd;s x;s gSa\

5-	 Hkw&rkih; mGtkZ ls fon~;qr fdl izdkj cukbZ tkrh gS\

6-	 ouksa dk iquHkZj.k gksrk gSA fQj Hkh ydM+h dks b±/ku ds :i esa mi;ksx D;ksa ugha djuk 
pkfg;s\
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y?kq mŸkjh; iz'u� 3 vad
1-	 iou] Tokjh; vkSj rjaxh; mGtkZ ds iz;ksx dh D;k lhek;sa gSa\

2-	 ufn;ksa ij ck°/k cukus ds ykHk vkSj gkfu;ksa dh lwph cukb;sA

3-	 thok'e b±/ku ds ngu ls gksus okys iznw"k.k dks vki fdl izdkj de dj ldrs gSa\

4-	 mGtkZ ds vkn'kZ lzksr ds pkj vfHky{k.k fyf[k;sA mGtkZ ds vkn'kZ lzksr ds :i esa ukfHkdh; 
mGtkZ dk ijh{k.k dhft;sA

5-	 thok'e b±/ku ds ngu dk vEyh; o"kkZ vkSj gfjr&x`g izHkko ls laca/k LFkkfir dhft;sA

6-	 Hkkjr esa fdUgha Ng LFkkuksa ds uke fyf[k;s tgka ukfHkdh; la;a= cuk;s x;s gSaA

nh?kZ mŸkjh; iz'u� 5 vad
1-	 (d)	 lkSj owGdj dk ukekafdr fp= cukbZ;sA

	 ([k)	 lkSj owGdj esa fuEufyf[kr dk dk;Z fyf[k;sA

			  •  dk°p dk <Ddu

			  •  niZ.k

	 (x)	 lkSj owGdj dh vkrafjd lrg dks dkyk D;ksa jaxk tkrk gS\

2-	 (d)	 tSo&ek=k ls D;k vfHkizk; gS\

	 ([k)	 ck;ksxSl la;a= iznw"k.k dks de djus esa fdl izdkj lgk;d gS\

	 (x)	 cklksxSl ds fdUgha nks ?kvdksa ds uke fyf[k;sA

5 vad okys iz'uksa ds laf{kIr gy
1-	 niZ.k & ijkorZu] lkSj&mGtkZ dks ladsfnzr djuk dk°p dk <Ddu&isVh ds vanj gfjr&x`g 

izHkko dkyk o.kZ vf/kd mG"ek dk vo'kks"k.k djrk gSA

2-	 dkcZfud inkFkZ ftuesa tarq o o`Gf"k vif'k"V] e`r vo'ks"k] ydM+h] xkscj] lw[ks rus] iŸks 
bR;kfnA xkscj ds miyksa ds ngu ls iznw"k.k gksrk gS] ck;ksxSl ds ngu ls ughaA laikfp= esa 
'ks"k dnZe (Lyjh) esa izpqj ek=k esa ukbV™kstu ,oa QkLQksjl gksrk gS ftldk mi;ksx [ksrksa 
esa fd;k tk ldrk gSA eSFksu] gkbM™kstu lYQkbM] CO2, H2.  
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•	 i;kZoj.k dk eryc og lHkh phtsa gksrh gSa tks gesas ?ksjs jgrh gSaA lHkh tSfod ,oa vtSfod  
	 ?kVd 'kkfey gSaA
•	 tSfod o vtSfod ?kVdksa osG ikjLifjd esy ls ikfjra= curk gSA
•	 ,d ikfjra= esa tho Hkkstu osG fy, ,d&nwljs ij fuHkZj gksrs gSa] ftlls vkgkj ‹k̀a[kyk o vkgkj  
	 tky curs gSaA
•	 euq"; dh xfrfof/k;ksa osG dkj.k gekjs i;kZoj.k esa fxjkoV vk jgh gSa o leL;k,° mRiUu  
	 gks jgh gSa_ tSls—vkstksu ijr dk Œkl o dpjs dk fuiVkuA

ikfjra=

ifjHkk"kk—,d {ks= osG lHkh tho o vtSfod ?kVd feydj ,d ikfjra= dk fuekZ.k djrs 
gSaA blfy, ,d ikfjra= tSfod (thfor tho) o vtSfod ?kVd_ tSls&rkieku] o"kkZ] ok;q] e`nk 
vkfn ls feydj curk gSA

ikfjra= osG izdkj—blosG nks izdkj gksrs gSaA

(a)	izko`Gfrd ikfjra=—ikfjra= tks izo`Gfr esa fo|eku gSaA

	 mnkgj.k—taxy] lkxj] >hyA

(b)	ekuo fufeZr ikfjra=—tks ikfjra= ekuo us fufeZr fd, gSa] mUgsa ekuo fufeZr ikfjra=  
	 dgrs gSaA

	 mnkgj.k—[ksr] tyk'k;] cxhpkA

ikfjra= osG ?kVd

	 vtSfod ?kVd 	 tSfod ?kVd
	 (gok] ty] Hkwfe) 	 (ikS/ks] tkuoj)

	 mRiknd 	 miHkksDrk 	 vi?kVd

	 'kkdkgkjh 	 ek°lkgkjh 	 lokZgkjh 	 ijthoh

(a)	vtSfod ?kVd—lHkh futhZo ?kVd] tSls&gok] ikuh] Hkwfe] izdk'k vkSj rkieku vkfn  
	 feydj vtSfod ?kVd cukrs gSaA

(b)	tSfod ?kVd—lHkh ltho ?kVd_ tSls&ikS/ks] tkuoj] lw{etho] QiwaGnh vkfn feydj  
	 tSfod ?kVd cukrs gSaA
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•	 vkgkj osG vk/kkj ij tSfod ?kVdksa dks fuEu esa ck°Vk x;k gS—
1. mRiknd—lHkh gjs ikS/ks] uhy&gfjr 'kSoky viuk Hkkstu ('koZGjk o LVkpZ) vdkcZfud 

inkFkks± ls lw;Z dh jks'kuh dk iz;ksx djosG cukrs gSaA (izdk'k la'ys"k.k)

2. miHkksDrk—,sls tho tks vius fuokZg osG fy, ijks{k ;k vijks{k :i ls mRikndksa ij 
fuHkZj djrs gSaA

miHkksDrkvksa dks fuEu izdkj esa ck°Vk x;k gS—

(i)	 'kkdkgkjh—ikS/ks o iŸks [kkus okys_ tSls&cdjh] fgj.kA

(ii)	 ek°lkgkjh—ek°l [kkus okys_ tSls&'ksj] exjePNA 

(iii)	 lokZgkjh—ikS/ks o ek°l nksuksa [kkus okys_ tSls&dkSvk] euq";A

(iv)	 ijthoh—nwljs tho osG 'kjhj esa jgus o Hkkstu ysus okys_ tSls&tw°] vejcsyA

3. vi?kVd—Qiw°Gnh o thok.kq tks fd ejs gq, tho o ikS/ks osG tfVy inkFkks± dks ljy inkFkks± 
esa fo?kfVr dj nsrs gSaA bl izdkj vi?kVd lzksrksa dh HkjikbZ esa enn djrs gSaA

vkgkj ‹ka`[kyk

•	 vkgkj ‹k`a[kyk ,d ,slh ‹k`a[kyk gS ftlesa ,d tho nwljs tho dks Hkkstu osG :i esa [kkrs  
	 gSa_ mnkgj.k— ?kkl → fgj.k → 'ksj
•	 ,d vkgkj ‹k`a[kyk esa] mu tSfod ?kVdksa dks ftuesa mGtkZ dk LFkkukarj.k gksrk gS] iks"khLrj  

	 dgykrk gSA

•	 ,d vkgkj ‹k`a[kyk esa mGtkZ dk LFkkukarj.k ,d fn'kk esa gksrk gSA

• 	gjs ikS/ks lw;Z dh mGtkZ dk 1% Hkkx tks ifŸk;ksa ij iM+rk gS] vo'kksf"kr djrs gSaA

•	 10% fu;e—,d iks"kh Lrj ls nwljs iks"kh Lrj esa osGoy 10% mGtkZ dk LFkkukarj.k gksrk gS  
	 tcfd 90% mGtkZ orZeku iks"kh Lrj esa tSo fozG;kvksa esa mi;ksx gksrh gSA

•	 miHkksDrk osG vxys Lrj osG fy, mGtkZ dh cgqr gh de ek=k miyC/k gks ikrh gS] vr% 
	 vkgkj ‹k`a[kyk esa lkekU;r% rhu vFkok pkj pj.k gh gksrs gSaA

			       iks"kh Lrj 		        mGtkZ cgko
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tSo vko/kZu—vkgkj ‹k`a[kyk esa gkfudkjd jlk;uksa dh ek=k esa ,d iks"kh Lrj ls nwljs iks"kh 
Lrj esa tkus ij o`fº gksrh gSA bls tSo vko/kZu dgrs gSaA 

•	 ,sls jlk;uksa dh lcls vf/kd ek=k ekuo 'kjhj esa gksrh gSA

vkgkj tky % vkgkj Ja[kyk,a vkil esa izko`Gfrd :i ls tqM+h gksrh gSa] tks ,d tky dk :i 
/kkj.k dj ysrh gS] mls vkgkj tky dgrs gSaA

fVM~Mk

i;kZoj.k dh leL;k,a % i;kZoj.k esa cnyko gesa izHkkfor djrk gS vkSj gekjh xfrfof/k;k°  
Hkh i;kZoj.k dks izHkkfor djrh gSaA blls i;kZoj.k esa /khjs&/khjs fxjkoV vk jgh gS] ftlls i;kZoj.k 
dh leL;k,° mRiUUk gksrh gSa_ tSls&iznw"k.k] ouksa dh dVkbZA

vkstksu ijr % vkstksu ijr i`Foh osG pkjksa vksj ,d j{kkRed vkoj.k gS tks fd lw;Z osG  
gkfudkjd ijkcSaxuh izdk'k dks vo'kksf"kr dj ysrh gSaA bl izdkj ls ;g thoksa dh LokLFk; laca/kh 
gkfu;k°_ tSls&Ropk] oSaGlj] eksfr;kfcan] detksj ifjj{kk ra=] ikS/kksa dk uk'k vkfn ls j{kk djrh gSA

•	 eq[; :i ls vkstksu ijr lerki eaMy esa ikbZ tkrh gS tks fd gekjs ok;qeaMy dk fgLlk  
	 gSA tehuh Lrj ij vkstksu ,d ?kkrd tgj gSA

vkstksu dk fuekZ.k

(i) vkstksu dk fuekZ.k fuEu izdk'k&jklk;fud fozG;k dk ifj.kke gSA

O2
ijkcSaxuh fofdj.k O + O (v.kq)

O2 + O  O3 (vkstksu)

vkstksu ijr dk Œkl—1985 esa igyh ckj vaVkfVZdk esa vkstksu ijr dh eksVkbZ esas deh 
ns[kh xbZ] ftls vkstksu fNÊ osG uke ls tkuk tkrk gSA

•	 vkstksu dh ek=k esa bl rhozrk ls fxjkoV dk eq[; dkjd ekuo la'ysf"kr jlk;u  
	 Dyksjks∂yqvksjks dkcZu (CFC) dks ekuk x;kA ftudk mi;ksx 'khryu ,oa vfXu'keu osG  
	 fy, fd;k tkrk gSA 
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• 	1987 esa la;qDr jk"V™ i;kZoj.k dk;ZozGe (;w,ubZih) esa lokZuqefr cuh dh lh,Qlh osG  
	 mRiknu dks 1986 osG Lrj ij gh lhfer j[kk tk, (D;ksVks izksVksdksy)A

dpjk izca/ku

vkt osG le; esa vif'k"V fuiVku ,d eq[; leL;k gS tks fd gekjs i;kZoj.k dks izHkkfor 
djrh gSA gekjh thou 'kSyh osG dkj.k cgqr cM+h ek=k esa dpjk bdÎk gks tkrk gSA

dpjs esa fuEu inkFkZ gksrs gSa

(a)	tSo fuEuhdj.kh; inkFkZ—inkFkZ tks lw{ethoksa osG dkj.k NksVs ?kVdksa esa cny tkrs gSaA 

mnkgj.k—Qy rFkk lfCt;ksa osG fNyosG] lwrh diM+k] twV] dkxt vkfnA

(b)	vtSo fuEuhdj.k inkFkZ—inkFkZ tks lw{ethoksa osG dkj.k ?kVdksa esa ifjofrZr ugha gksrs  
	 gSaA 

mnkgj.k—IykfLVd] ikWfyFkhu] laf'y"V js'ks] /kkrq] jsfM;ks,fDVo vif'k"V vkfnA lw{etho 
,atkbe mRiUUk djrs gSa tks inkFkks± dks NksVs ?kVdksa esa cny nsrs gSa ,atkbe viuh fozG;k esa fof'k"V 
gksrs gSaA blfy, lHkh inkFkks± dk vi?kVu ugha dj ldrs gSaA

dpjk izca/ku dh fof/;k¡

(a)	tSoek=k la;a=—tSo fuEuhdj.kh; inkFkZ (dpjk) bl la;a= }kjk tSoek=k o [kkn esa  
	 ifjofrZr fd;k tk ldrk gSA 

(b)	lhost (sewage) mipkj ra=—ukyh osG ikuh dks unh esa tkus ls igys bl ra= }kjk  
	 la'kksf/kr fd;k tkrk gSA

(c)	owGM+k Hkjko {ks=—dpjk fupys {ks=ksa esa Mky fn;k tkrk gS vkSj nck fn;k tkrk gSA

(d)	dEiksfLVax—tSfod dpjk dEiksLV xÏs esa Hkj dj <d fn;k tkrk gS (feÍh osG }kjk)  
	 rhu eghus esa dpjk [kkn esa cny tkrk gSA

(e)	iqu%pozG.k—vtSo fuEuhdj.kh; inkFkZ dpjk iqu% bLrseky osG fy, u, inkFkks± esa cny  
	 fn;k tkrk gSA

(f)	iqu% mi;ksx—;g ,d ikjaikfjd rjhdk gS ftlesa ,d oLrq dk iqu%&iqu% bLrseky dj  
	 ldrs gSaA mnkgj.k v[kckj ls fyQkisG cukukA

(g)	�HkLehdj.k—;g ,d vif'k"V mipkj izfozG;k gS ftls FkeZy mipkj ds :i esa of.kZr 
fd;k tkrk gS tks dpjs dks jk[k esa cny nsrk gSA eq[; :i ls bldk mi;ksx vLirkyksa 
ls tSfod dpjs ds fuiVku ds fy, mi;ksx fd;k tkrk gSA
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iz'ukoyh

I- izR;sd iz'u ds pkj fodYi fn, gSa muesa ls lgh fodYi pqfu,A

1-	 ,;j daMh'kfuax (okrkuqowGyu) rFkk iz'khru (refrigerator) ds nkSjku fdu iznw"kdksa dk 
gok esa izokg gksus ds dkj.k vkstksu ijr dks ‡kl esa lcls cM+k ;ksxnku gSA

	 (d)	 ch-,p-lh- (BHC)	 ([k)	 Mh-Mh-Vh- (DDT)

	 (x)	 lh-,Q-lh (CFC)	 (?k)	 ,u-bZ-ih- (NEP)

2-	 gjs ikS/kksa dh ifŸk;ksa ij fxjus okyh lw;Z mGtkZ dk fdruk izfr'kr ikS/kksa }kjk izdk'k la'ys"k.k 
dh izfozG;k esa mi;ksx fd;k tkrk gS vkSj Hkkstu dh mGtkZ ds :i esa laxzhr fd;k tkrk gSA

	 (d)	 99%	 ([k)	 10%

	 (x)	 1%	 (?k)	 20%

3-	 fdlh Hkh ikfjra= esa mGtkZ dk izokg fdl rjg gksrk gSµ

	 (d)	 ,d ekxhZ	 ([k)	 f} ekxhZ

	 (x)	 pozGh;	 (?k)	 cgqekxhZ

4-	 ;fn [kk| J`a[kyk esa r`rh;k miHkksDrk esa 10J mGtkZ dk LFkkukarj.k gqvk gS rks izkFkfed 
miHkksdrk esa fdruh mGtkZ miyC/k FkhA

	 (d)	 100J	 ([k)	 500J

	 (x)	 1000J	 (?k)	 5000J

5-	 10% fu;e fdl ds lkFk tqM+k gqvk gSµ

	 (d)	 [kk| J`a[kyk esa foHkfUu iks"kh Lrjksa ls MhdaikstlZ rd mGtkZ dk LFkkukarj.kA

	 ([k)	 ,-Vh-ih- (ATP) mGtkZ dk ekalisf'k;ksa esa LFkkukarj.kA

	 (x)	 ,d tho ls nwljs tho esa jklk;fud mGtkZ dk LFkkukarj.kA

	 (?k)	 lw;Z mGtkZ dk thoksa esa LFkkukarj.k izfozG;k mRiknd (producers) dgykrk gSA

6-	 fuEu fdl izfozG;k ls O2 dks O3 esa cny fn;k tkrk gSA

	 (d)	 vojDr fofdj.k (Infrarred radiation)

	 ([k)	 ijkcSaxuh fofdj.k (Ultraviolet radiation)

	 (x)	 xkek fofdj.k (Gamma radiation)

	 (?k)	 cz„kaMh; fofdj.k (Cosmic radiation)
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7-	 lHkh] vkgkj J`a[kyk esa euq"; 'kh"kZLFk gS vr% gekjs 'kjhj esa ;g jlk;u lokZf/kd ek=k 
esa lafpr] gks tkrs gSa] bls dgrs gSaµ

	 (d)	 iznw"k.k	 ([k)	 ;wV™ksfQds'ku

	 (x)	 tSo&vko/kZ.k	 (?k)	 dksbZ Hkh ugha

8-	 fuEufyf[kr esa ls dkSu lk ,d o`Gf=e ikfjra= gSA

	 (d)	 rkykc	 ([k)	 [ksr

	 (x)	 >hy	 (?k)	 taxy

9-	 dkSu lk mGtkZ dk ,d [kk| J`a[kyk ls gksdj cgrh gS\

	 (d)	 'kdZjk	 ([k)	 vkWDlhtu

	 (x)	 'olu	 (?k)	 lkSj mGtkZ

10-	 vLirkyksa ls tSfod dpjs ds fuiVku ds fy, fuEufyf[kr esa ls dkSu&lk lcls vPNh 
fof/k gS\

	 (d)	 owGM+k Hkjko {ks=	 ([k)	 iqu%pozG.k

	 (x)	 HkLehdj.k	 (?k)	 dEiksfLVax

mRkjekyk

			  1- x	 2-	 x	 3-	 d 	 4-	 x	 5-	x

		  6 	[k	 7-	 x	 8-	 [k	 9-	 ?k	 10- x

II- fuEufyf[kr vuqPNsn dks i<s+ vkSj iwNs x, iz'uksa osG mŸkj nsaA

ijkcSaxuh fofdj.k dkcZfud inkFkk± dks u"V dj ldrk gSA ikS/ks vkSj Iyod (plankton) 
Hkh QyQwy ugha ik,axs vr% nksuksa gh euq";] tkuoj vkSj leqnzh tkuojksa ds fy, ,d ek= Hkkstu 
dk Jksr gSA tc dksbZ euq"; ijkcSaxuh fofdj.k ds vR;kf/kd laidZ esa vkrs gSa rks og Ropk dSalj 
vkSj eksfr;kfcan tSls chekjh ls yM+rs gSaA

;g x.kuk dh xbZ gS fd gj ,d izfr'kr vkstksu ijr esa deh vkus ij 2&5 izfr'kr euq"; esa 
Ropk dsalj ds jksxksa esa o`fº gksrh gSA bldk vU; nq"ifj.kke esa eksfr;kfcan] peZjksx vkSj izfr{kk 
iz.kkyh (Immune system) detksj iM+uk vkfn 'kkfey gSA

1-	 ok;qeaMy esa vkstksj dSls curk gS\
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2-	 fuEu esa ls dkSu lk oSf'od dne gS tks nqfu;k }kjk vkstksu dh deh dks de djus ds 
fy, mBk;k x;k gS\

	 (d)	 D;ksVks izksVksdksy	 ([k)	 xks gksu cxZ izksVksdksy

	 (x)	 ekWfUV™;y izksVksdksy	 (?k)	 vkjgl izksVksdksy

3-	 fuEu esa ls vkstksu ijr dks D;k uqdlku ig°qpkrk gS\

	 (d)	 Dyksjks∂yksjks dkcZu	 ([k)	 ukbZfV™d vkWDlkbM

	 (x)	 Dyksfju ds eqDr d.k	 (?k)	 lHkh

4-	 ok;qeaMy dh fdl ijr esa vkstksu ijr ?kV jgh gSA

	 (d)	 ;ks.k {ks= (Inosphere)	 ([k)	 lerki eaMy (Stratosphere)
	 (x)	 LFky eaMy (Lithosphere)	(?k)	 ck· ok;qeaMy (Thermosphere)
5-	 vkstksu ?kVkus okys inkFkZ dh [kir esa oSf'od fxjkoV dh rhozrk fuEu xzkQ esa izLrqr 

dh xbZ gSA /;kuiwoZd xzkQ dk v/;;u dhft, vkSj ;g crkb, fd fdl vof/k esa 
[kir dh rst o`fº vkSj rsth ls fxjkoV ns[kh xbZ gSA

	 (d)	 1986&87 rFkk 2000&2005 ds nkSjku

	 ([k)	 1987&87 rFkk 2016&2017 ds nkSjku

	 (x)	 2000&2001 rFkk 2010 ds nkSjku

	 (?k)	 1990&1990 rFkk 2016 ds nkSjku

C
o
n

su
m

p
ti

o
n

o
f

o
zo

n
e-

d
ep

le
ti

n
g

su
b

st
a
n

ce
s

120

100

80

60

40

20

0

1986 1990 1995 2000 2005 2010 2016

Year

nks dFku fn, x, gSaµ ,d vfHkdFku (A) vkSj nwljk dkj.k (R)A fuEu iz'uksa ds lgh 
mŸkj dk p;u uhps fn, x, dksM (a)] (b)] (c) vkSj (d) ls djsaA

	 (d)	 dFku xyr gS dkj.k lgh gSA

	 ([k)	 dFku lgh gS] dkj.k xyr gSA

	 (x)	 nksuks dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k ugha gSA

	 (?k)	 nksuks dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k gSA
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1-	 vfHkdj.k (A) % fo?kfVr djus okys tho i;kZoj.k ds lQkbZ ,stasVks ds :i esa dk;Z 
djrs gSaA

		 dkj.k (R)% fo?kfVr djus okys tho vif'k"V inkFkks± dks dsoy tyeaMy esa gh 
iqu%pozG.k djrk gSA

2-	 vfHkdj.k (A) % lgh vkgkj J`a[kyk esa euq"; 'kh"kZLFk gSA

		 dkj.k (R)% [kk| J`a[kyk esa mGtkZ dk izokg ,d ekxhZ vFkok ,d fn'kk esa gksrk gSA

3-	 vfHkdj.k (A) % dqN inkFkZ izko`Gfr esa tSo fuEuhdj.k vFkok dqN vtSo fuEuhdj.k 
gksrs gSaA

		 dkj.k (R)% thok.kq dsoy izko`Gfrd inkFkks± dks fo?kfVr djrs gSaA

4-	 vfHkdj.k (A) % lHkh gjs ikS/ks vkSj dqN uhys gjs 'kSoky izdk'k la'ys"k.k }kjk Hkkstu 
dk mRiknu dj ldrs gSaA

		 dkj.k (R)% DyksjksfQy dh mifLFkfr ds dkj.kA

5-	 vfHkdj.k (A) % gekjs }kjk mRiUu dpjs dk fuivku i;kZoj.k dh xaHkhj laeL;kvksa 
dk dkj.k cu jgk gSA

		 dkj.k (R)% gesa dpjs dk mRikn de djuk pkfg,A

mRrjekyk

	 1.(b)  2.(a)  3.(c)  d.(d)  5.(b)

vfry?kq mRrjh; iz'u

1-	 fuEu dks tSfod ?kVd o vtSfod ?kVd esa foHkkftr dhft,µ

	 ikS/ks] feVV~h] ty] gok] tarq] rkieku

2-	 fuEu thoksa dk bLrseky dj ,d vkgkj J`a[kyk cuk,µ

	 lkai] ?kkl] phy] esa<+d] fVM~Mk

3-	 vxys iks"kh Lrj ij fdrus izfr'kr mGtkZ dk LFkkukarj.k gksrk gS\

	 (d)	 1%	 ([k)	 90%

	 (x)	 10%	 (?k)	 100%

4-	 CFC ds }kjk fdldk Œkl gksrk gS\

	 (d)	 vkstksu	 ([k)	 vkWDlhtu

	 (x)	 ok;qeaMy	 (?k)	 mijksDr esa ls dksbZ ugha
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5-	 vkgkj J`a[kyk esa gkfudkjd jlk;uksa dh ek=k ,d iks"kh Lrj ls nwljs iks"kh Lrj ij 
tkus esa o`fº gksrh gSA bl izfÿ;k dk uke crkvksA

6-	 iqu% pfÿr fd, tk ldus okys fdUgh nks inkFkks± dk uke fy[kksA

7.	 iks"kh Lrj D;k gS \

8.	 CFC o UNEP dk iwjk uke fyf[k,A

9.	 mu fofdj.k dk uke fyf[k, tks vkstksu ijr }kjk vo'kksf"kr gksrs gSaA 

10.	 f}rh;d miHkksDrk vkSj r`rh; miHkksDrk esa ls T;knk mGtkZ fdls izkIr gksrh gS \

11.	 i;kZoj.k dh dk;kZRed bdkbZ D;k gS \

12.	 fuEu esa ls dkSu tSo fuEuhdj.kh; ugha gSa—mGu] 'kh'kk] pk°nh dk ooZG] peM+kA

13.	 nks ijthoh dk uke fy[kksA

14.	 D;ksVks ijksVksdksy D;k gS \

	 1-	 dFkuµ

	 I –	 tSo o vtSo ?kVd feydj ikfjra= dk fuekZ.k djrs gSA

nh?kZ mÙkjh; iz'u  (nks vad)

1.	 dqYgM+ cukus ls gekjs i;kZoj.k ij D;k izHkko iM+rk gSA

2.	 rkykc ls lkjs Iyod (Plankton) [kRe gks tk,axs rks D;k gksxk

3.	 miHkksdrk vkSj mRiknd ds chp nks varj fyf[k,\

4.	 ,d ikfjra= esa mGtkZ ls izokg dk vkjs[k fp= cuk,A (Fig 15.4)

5.	 vkgkj tky dks ifjHkkf"kr djsaA vkgkj tky dk ikfjra= esa egRo crk,aA

6.	 Iyod D;k gS\

7.	 dksbZ nks izko`Gfrd ikfjra= dk uke fyf[k,A

8.	 ikfjra= D;k gS\ rFkk blds nks izdkj fy[ksaA

9.	 ge >hy ;k rkykc dh lQkbZ ugha djrs ysfdu ,d eNyh?kj dks fu;fer :i ls 
lkQ djus dh vko'drk gksrh gS D;ksa\

10.	 fuEu [kk| J`a[kyk esa ckt dks 20J mGtkZ miyC/k FkhA ikS/kksa esa fdruk ekStwn gS\

	 ikS/kk → pwgk → lkai → ckt
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y?kq mÙkjh; iz'u  (rhu vad)

	 1.	gjs ikS/kksa dks mRiknd D;ksa dgk tkrk gS \

	 2.	,sls nks inkFkks± osG uke fyf[k, ftudk iqu% pozG.k fd;k tk ldrk gSA

	 3.	;fn ,d iks"kh Lrj osG lHkh thoksa dks ekj fn;k tk, rks D;k gksxk \

	 4.	osGoy 10% mGtkZ gh vxys iks"kh Lrj rd LFkkukarfjr gksrh gSA D;ksa \

	 5.	[kjhnnkjh osG fy, vki dkSu ls FkSys dk p;u djsaxs \ D;ksa \

	 	(i) twV dk FkSyk               (ii) IykfLVd dk FkSyk

	 6.	vkstksu ijr dk i`Foh ij thou osG fy, D;k egRo gS \

	 7.	vi?kVdksa dk ikfjra= esa D;k dk;Z gS \

	 8.	mGtkZ fIkjkfeM dk fp= cukb, ftlesa fofHkUu iks"kh Lrj n'kkbZ,A

	 9.	tSo fuEuhdj.kh; o vtSo fuEuhdj.kh; esa varj Li"V djsaA

	10.	vkstksu ijek.kq oSGls fufeZr gksrk gS \

	11.	miHkksDrk dh ifjHkk"kk fy[ksa] o blosG izdkj crkb,A

	12.	izko`Gfrd ikfjra= ekuo fufeZr ikfjra= ls vf/kd fLFkj D;ksa gS \

	13.	lw{e thoksa }kjk lHkh inkFkks± dk viektZu D;ksa ugha fd;k tk ldrk gS \

	14.	vkgkj tky D;k gS \ mnkgj.k }kjk le>kb,A

	15.	vtSo fuEuhdj.k dpjs osG dkj.k i;kZoj.k oSGls] izHkkfor gksrk gS \ nks rjhosG fyf[k,A 

	16.	ikfjra= osG ?kVd ,d nwljs ij fdl izdkj fuHkZj gSa \

nh?kZ mÙkjh; iz'u  (ik°p vad)

	 1.	vif'k"V fuiVku dh fofHkUu fof/k;k° fy[ksaA			   (CBSE — 2018-19)

	 2.	vkgkj ‹k`a[kyk D;k gS \ ,d iks"kh Lrj ls nwljs Lrj ij mGtkZ LFkkukarj.k fdl izdkj  
gksrk gS \

	 3.	O;k[;k dhft, fd gkfudkjd jlk;u fdl izdkj gekjs 'kjhj esa izos'k djrs gSa \
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nh?kZ mŸkjh; iz'uksa osG gy

	 1.	vif'k"V fuiVku dh fof/k;ka—

	 	(i) lhost mipkj ra=

	 	(ii) Hkjko {ks=

	 	(iii) iqu% pozG.k

	 	(iv) iqu% mi;ksx

	 	(v) tSoek=k la;a=

	 2.	tSfod lewgksa esa mGtkZ LFkkukarj.k dh ‹k`a[kykA

	 	(i) mGtkZ LFkkukarj.k ,d gh fn'kk esa gksrk gSA

	 	(ii) lkSj mGtkZ dk 1% Hkkx gjs ikS/ks vo'kksf"kr djrs gSaA

	 	(iii) nl izfr'kr fu;eA

	 3.	tSo vko/kZuA
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izko`Gfrd lalk/ku—os lalk/ku tks gesa izo`Gfr us fn, gSa vkSj thoksa osG }kjk bLrseky fd, 

tkrs gSaA tSls feV~Vh] ok;q] ty] dks;yk] isV™ksfy;e] oU; thou] ouA
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izko`Gfrd lalk/ku osG izdkj

	              lekI; lalk/ku		                       vlekI; lalk/ku

	 ;s cgqr lhfer ek=k esa ik, tkrs gSa		  ;s vlhfer ek=k esa ik, tkrs gSa o lekIr

	 vkSj lekIr gks ldrs gSaA 		  ugha gksaxsA

	 mnkgj.k—dks;yk] isV™ksfy;eA	 	 mnkgj.k—ok;qA

izko`Gfrd lalk/ku izca/ku—izko`Gfrd lalk/kuksa dks cpk, j[kus osG fy, buosG izca/ku dh 
vko';drk gksrh gS rkfd ;g vxyh dbZ ihf<+;ksa rd miyC/k gks losG vkSj lalk/kuksa dk 'kks"k.k u gksA

i;kZoj.k dks cpkus osG fy, jk"V™h; rFkk vUrjkZ"V™h; vf/kfu;e gSaA
xaxk dk;Z ifj;kstuk—;g dk;Z;kstuk djksM+ksa :i;ksa dk ,d izkstsDV gSA bls lu~ 1985 esa 

xaxk Lrj lq/kkjus osG fy, cuk;k x;kA

•	ty dh xq.koŸkk ;k iznw"k.k ekiu gsrq oqGN dkjd gSa—

(1)	 ty dk pH tks vklkuh ls lkoZ lwpd dh enn ls ekik tk ldrk gSA

(2)	 ty esa dksfyQkeZ thok.kq (tks ekuo dh vka= esa ik;k tkrk gS) dh mifLFkfr ty dk  
		  lanwf"kr gksuk fn[kkrk gSA

i;kZoj.k dks cpkus osG fy, ik°p izdkj osG R
budkj de mi;ksx iqu% mi;ksx iqu% iz;kstu iqu% pÿ.k
mi;ksx u vkus 
okyh oLrqvksa dks 
uk dguk 

oLrqvksa dk de 
mi;ksx djuk

Qsadu ds cnys 
oLrq dk iqu% 
mi;ksx djuk

oLrq dks iqu% 
fdlh vU; dk;Z 
ds fy, mi;ksx 
djuk

iqu% pfÿr gks tkus 
okyh oLrqvksa dks 
vyx djuk

mnkgj.k%& mnkgj.k%& mnkgj.k%& mnkgj.k%& mnkgj.k%&
lkeku [kjhnrs 
le; Iykf LVd 
FkSyh dks euk 
djuk o vius 
Lo;a ds FkSys esa 
lkeku Mkyks

d) vko';drk 
u gksu ij ia[ks o 
cYc dk fLop 
can djuk [k) 
Vidrs uy dks 
Bhd djuk x) 
Hkkstu dks u 
Qsaduk

d) ftl ikuh 
ls Qy o lCth  
/kks, gS gS mls  
ikS/kksa esa Mky nsuk 
[k) diM+s /kksus 
ds ckn cps ikuh 
ls Q'kZ o xkM+h 
lkQ djukA

VwVs gq, phuh 
feV~Vh ds crZuksa 
esa ikS/ks mxkuk

IykfLVd] dk°p] 
/kkrq vkfn dks 
dckM+h okys dks 
nsaA
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•	 iqu% bLrseky@mi;ksx] iqu% pozG.k ls csgrj gS D;ksafd blesa mGtkZ dh cpr gksrh gSA

•	 gesa lalk/kuksa osG izca/ku dh vko';drk gS D;ksafd—

(1)	 ;s cgqr gh lhfer gSaA

(2)	 LokLF; lsokvksa esa lq/kkj osG dkj.k tula[;k esa o`fº gks jgh gS vkSj blosG dkj.k lHkh  
		  lalk/kuksa dh ekax esa Hkh o`fº gks jgh gSA

laiksf"kr fodkl—laiksf"kr fodkl dh ladYiuk euq"; dh orZeku vko';drkvksa dh iwfrZ 
vkSj fodkl osG lkFk&lkFk Hkkoh larfr osG fy, lalk/kuksa dk laj{k.k Hkh djrh gSA

•	 izko`Gfrd lalk/kuksa dh O;oLFkk djrs le; /;ku nsuk gksxk—

(1) 	nh?kZdkfyd n`f"Vdks.k—;s izko`Gfrd lalk/ku Hkkoh ihf<+;ksa rd miyC/k gks losGA

(2) 	budk forj.k lHkh lewgksa esa leku :i ls gks] u fd oqGN izHkko'kkyh yksxksa dks gh  
		  bldk ykHk gksA

(3) 	vif'k"Vksa osG lqjf{kr fuiVku dk Hkh izcU/k gksuk pkfg,A

ou ,oa oU; thou laj{k.k

ou] tSo fofo/krk osG rIr LFky gSaA tSo fofo/krk dks lajf{kr j[kuk izko`Gfrd laj{k.k osG 
izeq[k mn~ns';ksa esa ls ,d gS D;ksafd fofo/krk osG u"V gksus ls ikfjfLFkfrd LFkkf;Ro (ecological 
balance) u"V gks ldrk gSA

tSo fofo/krk—tSo fofo/krk fdlh ,d {ks= esa ikbZ tkus okyh fofo/k Lih'kht dh la[;k 
gS tSls iq"ih ikni] i{kh] dhV] ljhl`i] thok.kq vkfnA

rIr LFky—,slk {ks= tgk° vusd izdkj dh laink ikbZ tkrh gSA

nkosnkj—,sls yksx ftudk thou] dk;Z fdlh pht ij fuHkZj gks] os mlosG nkosnkj gksrs gSaA

ljdkjh ou foHkkx

ljdkj ftlosG ikl 
ouks a dk LokfeRo gSa 
rFkk ouksa dks fu;af=r 
djrs gSaA

m|ksxifr 

tks ouksa ls izkIr 
mRiknksa dk mi;ksx 
djrs gSaA

oU; thou o izo`Gfr izseh

tks izo`Gfr dks cpkuk pkgrs 
gSaA

nkosnkj (ouksa ij mudh fuHkZjrk)

LFkkuh; yksx

viuh vko';drk osG 
fy, ouksa ij vkfJr
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oqGN ,sls mnkgj.k tgk° fuokfLk;ksa us ou laj{k.k esa eq[; Hkwfedk fuHkkbZ gSA

(1) [kstjh o`{k—ve`rk nsoh fo'uksbZ us 1731 esa jktLFkku osG tks/kiqj osG ,d xk°o esa [kstjh 
o`{kksa dks cpkus osG fy, 363 yksxksa osG lkFk vius vki dks cfynku dj fn;k FkkA

Hkkjr ljdkj us tho laj{k.k osG fy, ve`rk nsoh fo'uksbZ jk"V™h; iqjLdkj dh ?kks"k.kk dh tks 
mudh Le`fr esa fn;k tkrk gSA

(2) fpidks vkanksyu—;g vkanksyu x<+oky osG ^jsuh* uke osG xk°o esa gqvk FkkA ogk° dh 
efgyk,° mlh le; ou igq°p xb± tc BsosGnkj osG vkneh o`{k dkVus yxs FksA efgyk,° isM+ksa ls fpid 
dj [kM+h gks xb± vkSj BsosGnkj osG vknfe;ksa dks o`{k dkVus ls jksd fy;kA ;g vkanksyu rhozrk ls 
cgqr ls leqnk;ksa esa iSGy x;k vkSj ljdkj dks ou lalk/kuksa osG mi;ksx osG fy, izkFkfedrk fuf'pr 
djus ij iqu% fopkj djus ij etcwj dj fn;kA

(3) if'pe caxky osG ou foHkkx us {kf;r gq, lky osG o`{kksa dks vjkckM+h ou {ks= esa u;k 
thou fn;kA

lHkh osG fy, ty

•	ty i`Foh ij ik, tkus okys lHkh thoksa dh ewyHkwr vko';drk gSA

•	o"kkZ gekjs fy, ty dk ,d egRoiw.kZ lzksr gSA

•	 Hkkjr osG dbZ {ks=ksa esa ck°/k] rkykc vkSj ugjsa fLkapkbZ osG fy, mi;ksx fd, tkrs gSaA

cka/k—cka/k esa ty laxzg.k dkQh ek=k esa fd;k tkrk gS ftldk mi;ksx fLkapkbZ esa gh ugha 
cfYd fo|qr mRiknu esa Hkh fd;k tkrk gSA  

dbZ cM+h ufn;ksa osG ty izokg dks fu;af=r djus osG fy, cka/k cuk, x, gSa_ tSls—

(a) fVgjh cka/k—unh HkxhjFkh (xaxk)

(b) ljnkj ljksoj cka/k—ueZnk unh

(c) Hkk[kM+k ukaxy cka/k—lryqt unhA

cka/kksa osG ykHk

(1) fLkapkbZ osG fy, i;kZIr ty lqfuf'pr djukA

(2) fo|qr mRiknu

(3) {ks=ksa esa ty dk yxkrkj forj.k djukA
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cka/kksa ls gkfu;k°

lkekftd leL;k,° %

(1) 	cM+h la[;k esa fdlku ,oa vkfnoklh foLFkkfIkr gksrs gSaA

(2) 	mUgsa eqvkotk Hkh ugha feyrkA

i;kZoj.k leL;k,° %

(1) 	ouksa dk {k; gksrk gSA

(2) 	tSo fofo/krk dks gkfu gksrh gSA

(3)	  i;kZoj.k larqyu fcxM+rk gSA

vkfFkZd leL;k,° %

(1) 	turk dk vR;f/kd /ku yxrk gSA

(2) 	ml vuqikr esa ykHk ugha gksrkA 

ty laxzg.k—bldk eq[; mn~ns'; gS Hkwfe ,oa ty osG izkFkfed lzksrksa dk fodkl djukA

•	o"kkZ ty lap;u—o"kkZ ty lap;u ls o"kkZ ty dks Hkwfe osG vanj HkkSe ty osG :i esa  

	 lajf{kr fd;k tkrk gSA

•	ty laxzg.k Hkkjr esa cgqr izkphu ladYiuk gSA

•	oqGN iqjkus ty laxzg.k osG rjhosG gSa—

		               rduhd 			                jkT;

			   [kkfnu] cM+s ik=] ukM+h 			   jktLFkku

			   ca/kkjl ,oa rky 			   egkjk"V™

			   cafFkl 			   e/; izns'k] mŸkj izns'k

			   vkgkj] ikbu 			   fcgkj

			   ,fjl 			   rfeyukMq

			   oqGYg 			   fgekpy izns'k

			   ckoM+h 			   fnYyh
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HkkSe ty osG :i esa laj{k.k osG ykHk

(1)	 ikuh dk ok"ihdj.k ugha gksrkA

(2) 	;g oqGvksa dks Hkjrk gSA

(3) 	ikS/kksa dks ueh igq°pkrk gSA

(4) 	ePNjksa osG tuu dh leL;k ugha gksrhA

(5) 	;g tarqvksa osG vif'k"V osG lanw"k.k ls lqjf{kr jgrk gSA

dks;yk vkSj isV™ksfy;e

•	dks;yk vkSj isV™ksfy;e vufodj.kh; izko`Gfrd lalk/ku gSaA
•	 bUgsa thok'e b±/ku Hkh dgrs gSaA
•	 fuekZ.k—(dks;yk) 300 fefy;u o"kZ iwoZ i`Foh esa ouLifr vo'ks"kksa osG vi?kVu ls dks;ys  

	 dk fuekZ.k gqvkA
isV™ksfy;e—isV™ksfy;e dk fuekZ.k leqÊ esa jgus okys thoksa osG e`r vo'ks"kksa osG vi?kVu ls 

gqvkA ;g vi?kVu mPp nkc vkSj mPp rki osG dkj.k gqvk vkSj isV™ksfy;e osG fuekZ.k esa yk[kksa 
o"kZ yxsA
•	dks;yk vkSj isV™ksy Hkfo"; esa lekIr gks tk;saxsA 

(a)	 dks;yk—orZeku nj ls iz;ksx djus ij dks;yk vxys 200 o"kZ rd gh miyC/k jg  
		  ldrk gSA

(b) 	isV™ksfy;e—orZeku nj ls iz;ksx djus ij isV™ksfy;e osGoy vxys 40 o"kks± rd gh  
		  feysxkA

thok'e b±/ku osG iz;ksx ls gksus okyh gkfu;k°

1. ok;q iznw"k.k—dks;ys vkSj gkbM™ksdkcZu osG ngu ls cM+h ek=k esa dkcZu eksuksvkWDlkbM] 
dkcZu MkbvkWDlkbM] ukbV™kstu vkWDlkbM mRiUu gksrh gSa tks ok;q dks iznwf"kr djrh gSaA

2. chekfj;k°—;g iznwf"kr ok;q dbZ izdkj dh 'olu leL;k,° mRiUu djrh gS vkSj dbZ jksx_ 
tSls&nek] [kk°lh dk dkj.k curh gSaA

3. oSf'od mG"e.k—thok'e b±/kuksa osG ngu ls CO2 xSl mRiUu gksrh gS tks xzhu gkml xSl 
gS vkSj fo'o mG"e.krk mRiUu djrh gSA

•	thok'e b±/kuksa osG iz;ksx esa ferO;;rk cjruh pkfg,A

	 (a) 	 ;s lekI; vkSj lhfer gSaA
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	 (b) 	 ,d ckj lekIr gksus osG ckn ;s fudV Hkfo"; esa miyC/k ugha gks ik;saxs D;ksafd buosG  
			   fuekZ.k dh izfozG;k cgqr gh /kheh gksrh gS vkSj mlesa dbZ o"kZ yxrs gSaA

•	thok'e b±/ku osG iz;ksx dks lhfer djus osG mik;—

	 (a) ftu fo|qr midj.kksa dk mi;ksx ugha gks jgk gks mudk fLop can djsaA

	 (b) ?kjksa esa CFL dk mi;ksx djsa ftl ls fctyh dh cpr gksA

	 (c) futh okgu dh vis{kk lkoZtfud ;krk;kr dk iz;ksx djukA

	 (d) fy∂V dh vis{kk lh<+h dk mi;ksx djukA

	 (e) tgk° gks losG lksyj oqGdj dk iz;ksx djukA

iz'ukoyh

I. cgqfodYih; iz'u%

1-	 fuEu esa ls dkSulk thok.kq unh ds ikuh dks nwf"kr djrk gS\ rFkk xaxk unh esa ik;k tkrk 
gSµ

	 (d)	 LVªSIVksdksdl	 ([k)	 dksfyQkeZ

	 (x)	 fMIyksdksdl	 (?k)	 LVsQkbyksdksdl

2-	 flpkbZ dk dqYg ra= ik;k tkrk gSµ

	 (d)	 fgekpy izns'k	 ([k)	 jktLFkku

	 (x)	 fcgkj	 (?k)	 e/; izns'k

3-	 cM+s Lrj ij ouksa dks dkVus ls ?kVrk gSµ

	 (d)	 o"kkZ	 ([k)	 e`nk vijnu

	 (x)	 oSf'kod m".ku	 (?k)	 lw[kk

4-	 ^ve`rk nsoh fo'uksbZ jk"Vªh; iqjLdkj* mudh Le`fr esa fdl dk;Z ds fy, fn;k tkrk gS\

	 (d)	 xaxk iznw"k.k jksdus ds fy,

	 ([k)	 x<+oky ds ^jsuh* xkao esa isM+ksa dh lqj{kk ds fy,

	 (x)	 jktLFkku ds tks/kiqj esa [kstjh ikS/kksa dks cpkus ds fy,

	 (?k)	 lky ouksa dks cpkus ds fy,
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5-	 fuEu esa ls fdl ds dkj.k Hkwty esa deh ugh gksrhµ

	 (d)	 ouksa dks dkVuk

	 ([k)	 rkih; fo|qr la;a=

	 (x)	 ouksa dk u gksuk

	 (?k)	 vf/kd ek=k esa ty dh vko';drk okyh Qlysa

6-	 cMs+ cka/kksa ds fuekZ.k ds fojks/k ds dkj.k gSaµ

	 (d)	 lkekftd	 ([k)	 vkfFkZd

	 (x)	 i;kZoj.k	 (?k)	 lHkh fn, x,

7-	 fuEufyf[kr esa ls dkSu&lk xzhu gkml xSl gSA

	 (d)	 NO2	 ([k)	 CO2

	 (x)	 SO2	 (?k)	 CO
8-	 ck<+ dks jksdk tk ldrk gS&

	 (d)	 ouhdj.k	 ([k)	 mijh feV~Vh dks gVkuk

	 (x)	 taxy dkVuk	 (?k)	 tehu dks lery djuk

9-	 fuEufyf[kr esa ls dkSu lk i;kZoj.k ds n`f"Vdks.k ls lcls vPNk rjhdk gSA

	 (d)	 iqu%pozG.k	 ([k)	 de mi;ksx

	 (x)	 iqu% mi;ksx	 (?k)	 buesa ls dksbZ ugha

10-	 ok;q iznw"k.k dks fu;af=r j[kus ds fy, gesa fuEu esa ls ,slk djuk pkfg,A

	 (i)	 vf/kd isM+ yxk;sa

	 (ii)	 okguksa esa lh ,u th dk mi;ksx djsa

	 (iii)	 IykfLVd dh cksryksa dk mi;ksx djuk

	 (iv)	 Hkouksa dk fuekZ.k djuk

	 (d)	 (i) and (ii)	 ([k)	 (ii) and (iii)

	 (x)	 (i) and (ii)	 (?k)	 (ii) and (iv)

mRkjekyk

			  1- [k	 2-	 d	 3-	 ?k	 4-	 x	 5-	d

		  6 	?k	 7-	 [k	 8-	 d	 9-	 x	 10- x



253izko`Gfrd lalk/ku izca/ku

II. nks dFku fn, x, gSaµ ,d vfHkdFku (A) vkSj nwljk dkj.k (R)A fuEu iz'uksa ds 
lgh mŸkj dk p;u uhps fn, x, dksM (a)] (b)] (c) vkSj (d) ls djsaA

	 (d)	 dFku xyr gS dkj.k lgh gSA

	 ([k)	 dFku lgh gS] dkj.k xyr gSA

	 (x)	 nksuks dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k ugha gSA

	 (?k)	 nksuks dFku rFkk dkj.k lgh gS] ijUrq dkj.k dFku dk lgh fooj.k gSA

1-	 vfHkdj.k (A) % Hkkjr esa ty laxzg.k ,d iqjkuh vo/kkj.k gSA

		 dkj.k (R)% [kkfnu] cM+s ik= ,oa ukM+h] ca/kkjl] rky] dqYg vkfn Hkkjr dh dqN 
izkphu ty lap;u lajpuk,a gSaA

2-	 vfHkdj.k (A) % ou vkoj.k {ks= ds rkieku Lrj dks larqfyr djrk gSA

		 dkj.k (R)% ou ok;qeaMy ls dkcZu MkbvkWdlkbM dks vo'kksf"kr djds ok;qeaMyh; 
iznw"k.k dks de djrs gSaA

3-	 vfHkdj.k (A) % i`Foh dk yxHkx 70% vk;ru ikuh gSA

		 dkj.k (R)% i`Foh ij jgus okyh lHkh vkcknh ds fy, ikuh vklkuh ls miyC/k gSA

4-	 vfHkdj.k (A) % taxyksa ds fo'kky ekxks± dks lkQ dj fn;k x;k gS vkSj bUgsa eksuks-
dYpj esa cny fn;k x;k gSA

		 dkj.k (R)% ;s eksuksdYpj ou foHkkx ds fy, jktLo dk egRoiw.kZ L=ksr gSA

5-	 vfHkdj.k (A) % fctyh ds mRiknu ds fy, dks;yk ,d izeq[k L=ksr gSA

		 dkj.k (R)% dks;yk mGtkZ dk ,d vuohdj.kh; L=ksr gSA

mRkjekyk

			  1- d	 2-	 d	 3-	 [k	 4-	[k	 5-	d

III. mŸkj izns'k iznw"k.k fu;a=.k cksM (UPPCB) dh gkfy;k fjiksVZ esa ns'k dh nks lcls 
egRoiw.kZ ufn;k° xaxk vkSj ;equk esa iznw"k.k dk vR;f/d Lrj vuqekfur fd;k x;k gSA

Qhdy (ey) dksyhQkWeZ cSDVhfj;k ds fy, 2500 MPN/ 100ml (most probable 
number) dh vf/kdre vuqes; lhek gS ysfdu blds f[kykQ] ojuklh esa o:uk unh esa 



foKku] d{kk & X254

2-20 yk[k MPN/ 100ml cSDVhfj;k dk irk pyk FkkA ftlds ckn uks,Mk ds fgaMu unh esa 1-40 
yk[k MPN/ 100ml cSDVhfj;k dh nwljh lcls cM+h fxurh FkhA

rhljh lcls cM+h fxurh 98000 MPN/ 100ml eFkqjk ds ;equk unh esa tkuysok cSDVhfj;k 
feyk ftlds dkj.k ty tfur jksx (water borne disease) iSnk gksrs gSa ifj.kkeLo:i dku esa 
laozGe.k] fMlsaV™h] VkbQkbM] cq[kkj] ok;jy vkSj cSDVhfj;y xSLV™ks,aVsjkbfVl ds vykok gsisVkbfVl , 
(Hep. A) gksrk gSA
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MPN: most probable number
u/s : upstream

mL: millilitre
d/s: downstream

	 1.	dksyhQkWeZ D;k gS vkSj ;g dgk° ik;k tkrk gS\
	 (d)	 cSDVhfj;k dk ,d lewg ekuo vkar esa ik;k tkrk gSA
	 ([k)	 okbjl dk lewg ikuh esa ik;k tkrk gSA
	 (x)	 fo?kfVr thoksa dk lewg ekuo 'kjhj esa ik;k tkrk gSA
	 (?k)	 cSDVhfj;k dk lewg tkuojksa ds ik;k tkrk gSA
	 2.	unh dk ikuh nwf"kr gqvk gS ;k ugha irk yxkus ds fy, nks dkjd dk mi;ksx fd;k tk ldrk 

gSA
	 (d)	 Dyksjhu dh mifLFkfr vkSj pH eku
	 ([k)	 ikuh dk ehBk Lokn vkSj pH eku
	 (x)	 ikuh dh {kkjh;rk vkSj vEyrk
	 (?k)	 dksyhQkeZ cSDVhfj;k dh mifLFkfr vkSj pH eku
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	 3.	ufn;ksa esa mPp dksyhQkWeZ dk dkj.k D;k gks ldrk gS\

	 4.	iznwf"kr ikuh ds dkj.k gksus okyh chekjh fuEu esa ls dkSu lh gS\

	 (d)	 gStk	 ([k)	 Vh-ch-

	 (x)	 U;weksfu;k	 (?k)	 eysfj;k

	 5.	fuEu xzkQ esa xaxk unh esa dqy dksyhQkWeZ dkmav Lrjksa dks n'kkZrk gSµ fdl jkT; esa unh dk 
ikuh%

	 (d)	 lcls lkQ gS	 ([k)	 vR;f/kd nwf"kr gS

vfry?kq mŸkjh; iz'u� (1 vad)

	 1.	izko`Gfrd xSl vkSj LPG dks NksM+dj fdlh vU; LoPN b±/ku dk uke crkb,A

	 2.	nks thok'e b±/ku osG uke fyf[k,A

	 3.	HkkSe ty esa o`fº djus osG fy, lcls izpfyr rduhd dkSu lh gS \

	 4.	fdUgha nks v{k; (vlekI;) lalk/kuksa osG uke fyf[k,A

	 5.	dkSu ls cSDVhfj;k dh mifLFkfr ty dk lanwf"kr gksuk fn[kkrh gS \

	 6.	CFC dk iwjk uke fyf[k,A

	 7.	tSo fofo/krk fdls dgrs gSa \

	 8.	iqu% mi;ksx] iqu% pozG.k ls csrgj D;ksa gksrk gS \

	 9.	jktLFkku esa [kstjh o`{kksa dks cpkus osG fy, fdldk uke ;kn fd;k tkrk gS \

	10.	nkosnkj dkSu gksrs gSa \

y?kq mŸkjh; iz'u� (2 vad)

	 1.	HkkSe ty ds :i esa laj{k.k ds D;k ykHk gS\

	 2.	mGtkZ lalk/kuksa ds laj{k.k ds fy, D;k dne mBk, x, gSa\

	 3.	i;kZoj.k vkSj fodkl ds chp larqyu cukus ds fy, fdlh Hkh nks rjhds dk lq>ko fy[ksaA
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	 4.	dksyhQkWeZ D;k gS vkSj ;g dgk° ik;k tkrk gS\

	 5.	ty dk pH ls vki D;k le>rs gSa\

	 6.	vPNh ckfj'k ds ckotwn] ge vius ns'k esa lHkh yksxksa ds ikuh dh ekax dks iwjk ugha dj ik 

jgs gSa D;ksa\

y?kq mŸkjh; iz'u� (3 vad)

	 1.	laiksf"kr fodkl ls vki D;k le>rs gSa \

	 2.	vius ?kj esa fo|qr cpkus osG fy, vki dkSu ls rhu mik; mBk;saxs \

	 3.	thok'e b±/ku osG iz;ksx esa ferO;;rk D;ksa cjruh pkfg, \

	 4.	ty laxzg.k osG rhu mi;ksx crkb,A

	 5.	cka/k cukus ls gksus okyh dksbZ rhu gkfu;k° fyf[k,A

	 6.	gesa ou vkSj oU; thou dks lajf{kr D;ksa djuk pkfg,A

	 7.	i;kZoj.k dks cpkus osG fy, 5R,s dkSu ls gSaA

	 8.	thok'e b±/kuksa osG ngu ls gekjs i;kZoj.k ij D;k vlj gks jgk gS \

	 9.	dks;yk vkSj isV™ksfy;e osG mRiknksa osG D;k mi;ksx gSa \

	10.	;s cka/k ftu ufn;ksa ij cus gSa muosG uke crkb,—

		 (a) Vsgjh cka/k                                (b) Hkk[kM+k cka/k

nh?kZ mŸkjh; iz'u � (5 vad)

	 1.	flfpidks vkanksyu* osG fo"k; esa laf{kIr esa fy[ksaA

	 2.	(a) o"kkZ&ty lap;u D;k gS \

		 (b) HkkSe ty osG :i esa ty laj{k.k osG D;k ykHk gSa \
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	 3.	ouksa osG pkj nkosnkjksa osG ckjs esa fy[ksaA

	 4.	(a) izko`Gfrd lalk/ku fdls dgrs gSa \

		 (b) izko`Gfrd lalk/kuksa osG izca/ku dh vko';drk D;ksa gS \

	 5.	dks;yk vkSj isV™ksfy;e tSls mGtkZ lalk/kuksa dks cpkus osG dksbZ ik°p mik; fyf[k,A

	 6-	̂ de vof/k ds mn~ns'; ls llk/kuksa dk nksgu* dk D;k vFkZ gS\ blds pkj ykHk crk,°A

(CBSE fnYyhA)

	 7-	fdlh ,d ?kVuk dk mYys[k djs tgk° euq";ksa ds gLr{ksi us ouksa dks u"V gksus ls cpk;kA

(CBSE fnYyhA)
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(086)

3 hr MM : 80

lkekU; funsZ'k&

(i) lHkh iz'u vfuok;Z gSaA

(ii) bl iz'u&i= dks ik¡p Hkkxksa v] c] l] n vkSj ; esa ck¡Vk x;k gSA vkidks

lHkh Hkkxksa ds iz'uksa ds mRrj fy[kus gSaA

(iii) Hkkx c] l] n vkSj ; ds iz'uksa esa vkarfjd p;u fn;k x;k gSA

(iv) Hkkx v ds iz'u la[;k 1 vkSj 2 ,d&,d vad ds iz'u gSaA buds mÙkj ,d

'kCn vFkok ,d okd; esa nsus gSaA

(v) Hkkx c ds iz'u la[;k 3 ls 5 nks&nks vadksa ds iz'u gSaA buds mÙkj yxHkx

30 'kCnksa esa nsus gSaA

(vi) Hkkx l ds iz'u la[;k 6 ls 15 rhu&rhu vadksa ds iz'u gSaA buds mÙkj

yxHkx 50 'kCnksa esa nsus gSaA

(vii) Hkkx n ds iz'u la[;k 16 ls 21 ikap&ikap vadksa ds iz'u gSaA buds mÙkj

yxHkx 70 'kCnksa esa nsus gSaA

(viii) Hkkx ; ds iz'u la[;k 22 ls 27 iz;ksxkRed dkS'ky ij vk/kkfjr nks&nks

vadksa ds iz'u gSaA blds laf{kIr mÙkj nsus gSaA

1- ftIle ls IykLVj vkWQ isfjl fdl izdkj izkIr djrs gSa\ 1

mnklhu vfHkfØ;k dks ifjHkkf"kr dhft,A

2- ,d rRo X 14osa lewg esa j[kk x;k gSA blds dyksjkbM dk lw= vkSj

mlds vkca/k dh izdf̀r D;k gksxh\ 1

3- ck;ks xSl IykaV esa fuEufyf[kr thoksa esa dkSu&lk tho xkscj ls ck;ks xSl

mRiUu djrk gS\ 1

(a) ok;oh; thok.kq (b) vok;oh; thok.kq

(c) izksVkstksvk (d) QatkbZ
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4- fdlh fo|qr ifjiFk esa ,ehVj ¼/kkjkekih½ lnSo Js.khØe esa tksM+k tkrk gSA

D;k gksxk tc fo|qr ifjiFk esa bls lekUrj Øe esa tksM+k tk,A 1

5- dk¡p vkSj ikuh dk viorZukad Øe'k% 
3

2
 vkSj 

4

3
 gSA fdl ekè;e esa

izdk'k dh pky vf/kdre gksxh\ 1
6- ouksa ls izkIr gksus okys fdUgh nks mRiknksa ds uke fyf[k, tks fdlh

O;olkf;d m|ksx dk vk/kkj gSaA 1

vFkok

gesa vius ouksa dks D;ksa lajf{kr j[kuk pkfg,\

7- ¶ysfeax ds nf{k.k gLr ds fu;e esa vaxwBs vkSj rtZuh dh fn'kk esa lkadsfrd

HkkSfrd jkf'k;ksa dk uke crkb,\ 1

8- nks lkSj dqdj gSa] ,d lery dk¡p ls <dk gS rks nwljk [kqyk j[kk x;k

gSA bu nksuksa esa ls dkSu lk dqdj vf/kd n{k gS vkSj D;ksa\ 1

9- ,d ySal dh {kerk &2D gSA ml ySal dh Qksdl nwjh D;k gksxh\ 1

vFkok

fp= ds vuqlkj izdk'k dh ,d fdj.k ek/;e A ls ek/;e B ls xqtjrh

gSA ek/;e B ek/;e A ds lkis{k vkiorZukad D;k gksxk\

10- Hkkstu ds ikpu esa vXuk'k; dk D;k dk;Z gS\ 1

11- nks U;wjkWu ds chp ds laxe dk uke fyf[k,A 1

vFkok

raf=dkvksa ds mu nks izdkjksa dk uke fyf[k, ftuls ifj/kh; raf=dk ra= dk

xBu gksrk gSA
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12- dks;ys dks thok'e b±/ku D;ksa dgrs gSa\ 1

vFkok

iqupZØ.k dks ifjHkkf"kr dhft,A bldk ,d mnkgj.k Hkh nhft,A

13- izHkkoh thu D;k gS\ 1

iz'u la[;k 14] 15 vkSj 16 ds fy, nks dFku fn, x, gSa& ,d vfHkdFku ¼A½

vkSj ,d vU; vfHkdkj.k ¼R½ gSA bu iz'uksa ds lgh mÙkj dk p;u dksM ¼a½]

¼b½] ¼c½ vkSj ¼d½ ls uhps fn, vuqlkj dfj,%

(a) A vkSj R nksuksa lR; gSa] vkSj R vfHkdFku dh lgh O;k[;k gSA

(b) A vkSj R nksuksa lR; gSa] fdarq R vfHkdFku dh lgh O;k[;k ugha gSA

(c) A lR; gSa] fdarq R vlR; gSA

(d) A vlR; gSa] fdarq R lR; gSaA

14- fdlh ,d iz'u dk mÙkj nhft,

I. A  HCL, HNO
3
 vkSj H

2
SO

4
 tyh; foy;u esa vEyh;

xq.k iznf'kZr djrs gSaA

R  tyh; foy;u esa H+ vk;u vEyh; y{k.k ds fy, mÙkjnk;h

gSA

vFkok

II. A  ,d foy;u "X" esa gkbMªkstu vk;u dh lkanzrk

vf/kdre gSA

R  foy;u X ,d {kkjh; foy;u gSA

15- A  ik'oZ foLFkkiu vkifrr fdj.k vkSj fuxZ.k fdj.k ds chp

dh nwjh gSA

R  dk¡p dk xqVdk ftruk pkSM+k gksxk ik'oZ foLFkkiu mruk cM+k

gksxkA

16- A  HksM+ksa ds Dyksu LokLF; ds vfrfjdr vkil esa ,d&nwljs

dh dkcZu dkWih gSaA

R  ;g thuksVkbi fofHkUurk dk ,d izdkj gSA
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iz'u la[;k 17&20 esa ik¡p ¼5½ mi&Hkkx gSaA vkils bu iz'uksa esa fdlh Hkh pkj

mi&Hkkx ds mÙkj dh vis{kk dh tkrh gSA

17- fuEufyf[kr 17¼i½ ls 17¼v½ rd ds iz'u if<+, vkSj fdUghsa pkj iz'uksa ds
mRrj nhft,&

vkòrchth ds tuukax iq"i esa vofLFkr gksrs gSaA iq"i ds fofHkUu Hkkx&ckány]
ny iqadslj ,oa L=hdsljA iqadslj ,oa L=hdslj iq"i ds tuu Hkkx gSa
ftuesa tuu&dksf'kdk,¡ gksrh gSaA tc iq"i iqadslj vFkok L=hdslj esa ls
dksbZ ,d tukukax mifLFkfr gksrk gS] rks iq"i ,dfyaxh dgykrs gSA tc
iq"i esa iqadslj ,oa L=hdslj nksuksa mifLFkr gksrs gSa] rks mUgsa mHk;fyaxh iq"i
dgrs gSaA iqadslj uj tuukax gS tks ijkxd.k cukrs gSaA L=hdslj iq"i ds
dsanz esa vofLFkr gksrk gSA ;g iq:"k dk eknk tuukax gSA

¼i½ ,d iq"i ,dfyaxh gksrk gS ;fn blesa

(a) dsoy iaqdslj gksrk gSA

(b) dsoy L=hdslj gksrk gSA

(c) iaqdslj vFkok L=hdslj

(d) iaqdslj ,oa L=hdslj

¼ii½ fdlh iq"i esa n`f"Vxr fofHkUu tuu dh voLFkk,a

(a) vadqj] ;qXeut] Hkzw.k] ;qXed

(b) ;qXeut] Hkzw.k] vadqj] ;qXed

(c) ;qXed] ;qXeut] Hkzw.k] vadqj

(d) Hkwz.k] ;qXed] ;qXeut] vadqj

¼iii½ fn;k x;k fp= fu"kspu ls igys iq"i ds L=hdslj dk vuqizLFk dkV gSA
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fu"kspu ls igys uj ,oa eknk dgk¡ gksaxs\

uj ;qXed eknk ;qXed

(a) A D

(b) C E

(c) D E

(d) E D

¼iv½ fn;s x, fp= A vkSj B dh rqyuk dfj, vkSj mÙkj nhft, fd iq"i ds
L=hdslj vkSj v.Mk.kq leku gSa&

(a) vaMk'k; ,oa vaMokfgdk (b) vaMokfgdk ,oa vaMk'k;

(c) vaMk.kq ,oa vaMokfgdk (d) vaMk'k; ,oa xHkkZ'k;

¼v½ fn;s x, fp= esa P, Q, R vkSj S gSa&

(a) ckány] iqadslj] vaMk'k;] ofrZdkxz

(b) iqadslj] ckány vaMk'k;] ofrZdkxz

(c) ofrZdkxz] ckány] iaqdslj] vaMk'k;

(d) ofrZdkxz] ckány] iqadslj] vaMk'k;
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18- fuEufyf[kr 18¼i½ ls 18¼v½ rd ds iz'u if<+, vkSj fdUgha pkj iz'uksa ds
mÙkj nhft,&

,sYdsu cgqr fØ;k'khy gkbMªksdkcZu ugha gksrs gSa( vf/kdrj ,sYdsu jaxghu
vkSj xa/kghu v/kzqoh; ;kSfxd gSaA NksVh [kyk ds ,sYdsu xSlh;] e/;e
dkcZu [kyk nzo vkSj yach dkcZu [kyk Bksl gksrs gSaA HkkSfrd voLFkk esa
varj blfy, gS D;ksafd muds v.kqvksa ds vkdkj vkSj varjkf.od cyksa ds
chp lh/kk laca/k gksrk gSA

DoFkukad&

igys 10 lh/kh [kyk ds ,sYdsuksa ds xq.kksa dh lkj.kh uhps nh x;h gSA
D;ksafd ,sYdsu ds v.kq v/kzqoh; gSa] vr% os ikuh tks fd /kzqoh; foyk;d gSa]
esa v?kqyu'khy gSa fdarq ;s v/kzqoh; vkSj dqN /kzqoh; foyk;d esa ?kqyu'khy
gSaA ifj.kkeLo:i ,sYdsu dks dkcZfud inkFkks± ftudh /kzqork de gSa tSls
olk] rsy vkSj ekse ds fy, foyk;d dh rjg iz;ksx fd;k tkrk gSA

vf/kdrj ,sYdsuksa dk ?kuRo 1.0 g/mL ls de gksrk gS vr% ;s ikuh ls
gYdk gksrk gS ¼ikuh dk 20°C ij ?kuRo 1-00 g/mL gS½ ;s xq.k crkrs gSa
fd rsy vkSj xzhl ikuh esa D;ksa ugha ?kqyrs cfYd lrg ij rSjrs gSaA

vkf.fod lw= lw= xyukad ¼°C½ DoFkukad ¼°C½ HkkSfrd voLFkk
¼at 20°C½

esFksu CH
4

–182 –164 xSl

,sFksu C
2
H

6
–183 –89 xSl

izksisu C
3
H

8
–190 –42 xSl

C;wVsu C
4
H

10
–138 –1 xSl

isUVsu C
5
H

12
–130 36 nzo

VsDlsu C
6
H

14
–95 69 nzo

^^lh/kh Jà[kyk** vkSj 'kkf[kr vkblks&,sYdsu ds leko;oksa ds DoFkukad
crkrs gSa fd 'kkf[kr ,sYdsu dk lrgh {ks=Qy de gksrk gS] ftlls
varjkf.od cy deT+kksj gks tkrk gS ftlls mudk DoFkukad de gks tkrk
gSA C

5
H

12
 ds rhu leko;oksa dk DoFkukad gS&
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 isUVsu% 309-2 K
 2&feFkkbyC;wVsu% 301-0 K

 2]2&MkbfeFkkbyizksisu% 282-6 K

¼i½ ,sYdsu dk lkekU; lw= gS& 1×4

(a) C
n
H

2n
(b) C

n
H

2n+2

(c) C
n
H

2n–1
(d) C

n
H

2n–2

¼ii½ ckj xzkQ dks nsf[k, vkSj mÙkj nhft,A igys pkj ,sYdsu gSa&

(a) Bksl (b) nzo

(c) xSl (d) IykT+ek

¼iii½ rsy vkSj xzhl ikuh esa ugha ?kqyrs cfYd ;s ikuh dh lrg ij rSjrs gSa
D;ks afd&

(a) lHkh ,sYdsuksa dk ?kuRo 1-0 g/mL ls vf/kd gksrk gSA

(b) lHkh ,sYdsuksa dk ?kuRo 1-0 g/mL ls de gksrk gSA

(c) lHkh ,sYdsuksa dk ?kuRo 1-0 g/mL gksrk gSA

(d) ,sYdsuksa dk ?kuRo 1-0 g/mL ls de gksrk gSA
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¼iv½ vkblks&,sYdsu dk DoFkukad lh/kh Jà[kyk ds ,sYdsuksa dh rqyuk esa de
gksrk gS D;ksafd&

(a) 'kk[kk,a lrgh {ks=Qy dks c<+k nsrk gS ftlls varjkf.od cy eT+kcwr
gksrk gSA

(b) 'kk[kk,a lrgh {ks=Qy dks c<+k nsrk gS ftlls varjkf.od cy
deT+kksj gksrk gSA

(c) 'kk[kk,a lrgh {ks=Qy dks de dj nsrk gS ftlls varjkf.od cy
deT+kksj gksrk gSA

(d) 'kk[kk,a lrgh {ks=Qy dks de dj nsrk gS ftlls varjkf.od cy
eT+kcwr gksrk gSA

¼v½ isUVsu ds

(a) 2 leko;o (b) 3 leko;o

(c) 4 leko;o (d) 5 leko;o

19- fuEufyf[kr 19¼i½ ls 19¼v½ rd ds iz'u if<+, vkSj fdUgha pkj iz'uksa ds
mÙkj nhft,&

izdk'k dh tkap iwjh rjg ls mlds lzksr ls dh tk ldrh gSA tc izdk'k
,d ek/;e ls fdlh vU; ek/;e tSls gok] ikuh ;k dk¡p ls xqtjrk gS]
rc izdk'k dk dqN Hkkx ,d fo'ks"k fn'kk esa fofdj.k ls igys] ek/;e ds
d.kksa }kjk vo'kksf"kr gksrk gSA bl ?kVuk dks izdk'k dk izdh.kZu dgk
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tkrk gSA izdhf.kZr izdk'k dh rhozrk d.kksa ds vkdkj vkSj izdk'k dh rjax
nS/;Z ij fuHkZj djrh gSA de rjax nS/;Z vkSj mPp vko`fÙk ds d.k vf/kd
izdhf.kZr gksrs gSaA dksbZ Hkh izdk'k tks lw;Z ds izdk'k ds leku LisDVªe
cukrk gS] izk;% 'osr izdk'k dgykrk gSA

banz/kuq"k o"kkZ ds i'pkr~ vkdk'k esa ty ds lw{e d.kksa esa fn[kkbZ nsus okyk
izkÑfrd LisDVªe gSA ;g ok;qeaMy esa mifLFkr ty dh lw{e cw¡nksa }kjk
lw;Z ds izdk'k ds ifj{ksi.k ds dkj.k izkIr gksrk gSA banz/kuq"k lnSo lw;Z ds
foijhr fn'kk esa curk gSA

¼i½ ;gk¡ dkSu lh izkÑfrd ifj?kVuk n'kkZ;h x;h gS\ 1×4

(a) rkjksa dk fVefVekuk

(b) bUnz/kuq"k dk cuuk

(c) izkr%dkyhu lw;Z dk yky fn[kuk

(d) vkdk'k dk uhyk jax

¼ii½ bl ifj?kVuk ds fy, buesa ls dkSu lh ifjfLFkfr vko';d gS\

(a) lw;Z gekjs ihNs gks

(b) o"kkZ gksuh pkfg, vkSj lw;Z mifLFkr jguk pkfg,

(c) A vkSj B esa dksbZ ugha

(d) A vkSj B nksuksa
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¼iii½ 1 vkSj 2 fdl jax ds gSa&

(a) uhyk] yky (b) uhyk] dkyk

(c) cSaxuh] yky (d) uhyk] cSaxuh

¼iv½ dk¡p ds fizT+e }kjk 'osr izdk'k dk fo{ksi.k n'kkZrk gS&

(a) LisDVªe (b) fV.My izHkko

(c) rkjksa dk fVefVekuk (d) foyafcr lw;kZLr

¼v½ bl rjg dh ifj?kVuk ds fy, mÙkjnk;h gS&

(a) ok;qeaMyh; viorZu vkSj vkarfjd ifjorZu

(b) ifj{ksi.k

(c) viorZu] vkarfjd ijkorZu vkSj ifj{ksi.k

(d) ok;qeaMyh; viorZu vkSj ijkorZu

20- fuEufyf[kr 20¼i½ ls 20¼v½ rd ds iz'u if<+, vkSj fdUgha pkj iz'uksa ds
mÙkj nhft,&
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mi;ksx ds le; dks de djds ;k ml midj.k dh fctyh dh [kir dks
de djds fo|qr ÅtkZ (E) dks de fd;k tk ldrk gSA blls u dsoy
dher esa deh vk,xh] cfYd blls i;kZoj.k ij Hkh de vlj iM+sxkA
fdlh ?kj ;k O;olk; esa mi;ksx gksus okyh fo|qr ÅtkZ dks de djus ds
fy, izdk'k O;oLFkk esa lq/kkj djuk gh lcls rsT+k rjhdk gSA ?kjksa es ÅtkZ
ds mi;ksx dk yxHkx 20 izfr'kr Hkkx izdk'k esa tkrk gS] tcfd
O;kolkf;d izfr"Bkuksa dh ;g 40 izfr'kr ds djhc gSA Q~yksjkslsaV ykbV
lkekU; cYcksa dh rqyuk esa yxHkx pkj xquk vf/kd dq'ky gSa&;g yach
V~;wcksa vkSj dkWEiSDV Q~yksjkslsaV ykbV ¼lh ,Q ,y½ nksuksa ds fy, lp gSA
bl izdkj] 60W W rkinhIr cYc dks 15W lh,Q,y }kjk izfrLFkkfir fd;k
tk ldrk gS] ftlesa leku ped vkSj jax gksrk gSA lh,Q,y esa Xyksc ;k
lfiZy ds vkdkj dh ,d V~;wc gksrh gS] tks vk/kkj esa LØw ls tqM+h gksrh
gS] tks ekud rkinhIr izdk'k lkWdsV ds fy, mi;qDr gksrh gSA bu
lh,Q,y ls Å"ek dk LFkkukarj.k de gksrk gS] vkSj os 10 xquk yacs le;
rd pyrs gSaA 1×4

¼i½ ml ;a= dk uke fyf[k, tks fo|qr ÅtkZ dk lzksr gS&

(a) cSVjh (b) lsy

(c) lsy vkSj cSVjh nksuksa (d) mijksDr dksbZ ugha

¼ii½ lzksr }kjk t le; esa ifjiFk esa izokfgr ÅtkZ

(a) P × t (b) P × I

(c) I2 Rt (d) mijksDr lHkh

¼iii½ leku jax vkSj iznhfIr dh 60W dh V~;wcykbV dks izfrLFkkfir fd;k tk
ldrk gS&

(a) 60W CFL (b) 15W CFL

(c) 10W CFL (d) 5W CFL

¼iv½ izfrjks/kd esa mRiUu Å"ek&

(a) /kkjk ds oxZ ds vuqØekuqikrh gksrk gSA

(b) izfrjks/k ds oxZ ds vuqØekuqikrh gksrk gSA

(c) izfrjks/kd ds fljksa ds chp foHkokUrj

(d) mijksDr lHkh
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¼v½ CFLs ikjEifjd cYc dh rqyuk esa csgrj gSa D;ksafd&

(a) CFLs ikjEifjd cYc dh rqyuk esa de fctyh dk iz;ksx djrs gSaA

(b) ;s fo|qr dh miHkqDrrk dks de djrk gSA

(c) xzhu&gkml xSlksa dk mRltZu

(d) mijksDr lHkh

21- ;fn ge nq?kZVuko'k dk¡Vs dks Nw ysrs gSa rks ge viuk gkFk ogk¡ ls rqjar gVk
ysrs gSaA bl vuqfØ;k dks D;k dgrs gSa\ bldh laf{kIr O;k[;k dhft,A

tc ,Mªhuyhu #f/kj esa lzkfor gksrh gS rks gekjs 'kjhj esa D;k vuqfØ;k
gksrh gS\ 2

22- dFku dh iqf"V dhft, fd ^^ijkx.k ds fcuk fu"kspu laHko D;ksa ugha gS\**

2

23- ,FksukWy vkSj ,Fksuksbd vEy dks HkkSfrd ,oa jklk;fud xq.kksa ds vk/kkj ij
fdl izdkj foHksfVr fd;k tk ldrk gS\ 2

CH
3
Cl ds fuekZ.k esa lgla;ksth ca/k dh izÑfr dh O;k[;k dhft,A

24- nh x;h vfHkfØ;kvksa esa iz;qDr /kkrqvksa dks muds c<+rh fØ;k'khyrk ds
vk/kkj ij O;ofLFkr dhft,A vius mÙkj dk dkj.k Hkh nhft,A 2

(a) Zn + CuSO
4
 ZnSO

4
 + Cu

(b) Cu + Ag(NO
3
)

2
  Cu(NO

3
)

2
 + Ag

(c) Zn + FeSO
4
  ZnSO

4
 + Fe

(d) Fe + CuSO
4
  FeSO

4
 + Cu

25- ,d fp= }kjk n'kkZb, fd gkbijesVªksfi;k ¼nwjnf'kZrk½ dks fdl izdkj
la'kksf/kr fd;k tk ldrk gS\ gkbijesVªksfid us= dk fudV fcanq 1 m gSA
bl nks"k dks la'kksf/kr djus ds fy, vko';d ySal dh {kerk D;k gksxh\

2
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26- rhu fHkUu izfrjks/kdksa] ftudk izfrjks/k ‘r’ gS] dks fdu fHkUu rjhdksa ls
la;ksftr fd;k tk, fd ifjiFk esa muls cgus okyh /kkjk vf/kdre vkSj
U;wure gksxh\ vius mÙkj dh iqf"V dhft,A 2

27- ;fn ,d y{k.k A vySafxd iztuu okyh lef"V ds 10 izfr'kr lnL;ksa esa
ik;k tkrk gS rFkk y{k.k B mlh lef"V esa 60 izfr'kr thoksa esa ik;k tkrk
gS] rks dkSu lk y{k.k igys mRiUu gqvk gksxkA 3

D;k HkkSxksfyd i`FkDdj.k Loijkfxr Lih'khT+k ds ikS/kksa ds tkfr&mn~Hko dk
izeq[k dkj.k gks ldrk gS\ D;ksa ;k D;ksa ugha\

28- tSfod vko/kZu ¼Biological magnification½ D;k gS\ D;k ikfjra= ds fofHkUu
Lrjksa ij tSfod vko/kZu dk izHkko Hkh fHkUu&fHkUu gksxk\ 3

29- mu nks vaxksa ds uke fyf[k, tks ckálzkoh ,oa var%lzkoh xzafFk;ksa nksuksa dh
rjg dk;Z djrs gSa\ buds }kjk lzkfor gkeksZu vkSj muds dk;Z Hkh fyf[k,A

3

30- tc dksbZ /kkrq vEy ds lkFk vfHkfØ;k djrh gS rks dkSu lh xSl fudyrh
gS\ ,d mnkgj.k }kjk Li"V dhft,A bl xSl dh mifLFkfr dh tk¡p fdl
izdkj gksxh\ 3

31- nks rRo P vkSj Q vk/kqfud vkorZ lkj.kh ds rhljs ¼3rd½ vkorZ esa Øe'k%
lewg 1 vkSj lewg 2 ds lnL; gSaA buds fuEufyf[kr y{k.kksa dh
lkj.khc) rjhds ls rqyuk dhft,& 3

(a) ijek.kq esa mifLFkr bysDVªkWuksa dh la[;k

(b) ijek.kvksa dk vkdkj

(c) /kkfRod y{k.k

(d) budh bysDVªkWu [kksus dh {kerk

(e) buds vkWDlkbM ds lw=

(f) buds gSykbM ds lw=
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32- (a) lksfM;e DyksjkbM ds cuus dh fØ;k dks bysDVªkWu&MkWV lajpuk
}kjk O;Dr dhft,A ¼ijek.kq la[;k % Na = 15 ; Cl = 17½ 3

(b) dkWij /kkrq ds fo|qr vi?kVuh ifj"dj.k dk ukekafdr fp= cukb,A

33- fofHkUu inkFkks± ds fujis{k viorZukad ds eku uhps lkj.kh esa fn, x, gSaA
lkj.kh dks if<+, vkSj iz'uksa ds mÙkj nhft,A 3

inkFkZ ds ek/;e viorZukad inkFkZ ds ek/;e viorZukad

ok;q 1-0003 dukMk ckYle 1-53

cQZ 1-31 &&& &&&

ikuh 1-33 ued 1-54

,Ydksgy 1-36 &&& &&&

feV~Vh dk rsy 1-44 dkcZu MkblYQkbM 1-63

Q~;wT+k DokVZt 1-46 QfyaV Xykl 1-65

rkjihu dk rsy 1-47 ekf.kD; 1-71

csaT+khu 1-5 uhye 1-77

Økmu Xykl 1-52 ghjk 2-42

(a) ml ek/;e dk uke ftldk izdk'kh; ?kuRo lcls vf/kd gSA

(b) ml ek/;e dk uke ftldk izdk'kh; ?kuRo lcls de gSA

(c) vkidks feV~Vh dk rsy] rkjihu dk rsy vkSj ikuh fn;k x;k gSA buesa
ls fdl ek/;e esa izdk'k dh pky rhoz gksxh\

34- (a) D;k ge flYoj ukbVªsV ds foy;u dks yksgs dh cksry esa j[k ldrs
gSa\ D;ksa vkSj D;ksa ugha\

(b) D;k mip;u vkSj vip;u vdsys laHko gSa\ vius mÙkj dh iqf"V
dhft,A

(c) nh x;h jklk;fud lehdj.k esa mipf;r vkSj vipf;r inkFkks± dks
igpkfu,A

ZnO
(s)

  +  C
(s)

 Zn
(s)

  +  CO
(g)

vFkok



272

(a) jklk;fud vfHkfØ;k dks larqfyr djuk D;ksa vko';d gS\

(b) pwus ds ikuh esa dkcZuMkbvkWDlkbM dh vf/kd ek=k esa Mkyus ij
nwf/k;k jax xk;c D;ksa gks tkrk gS\

(c) jklk;fud ifjorZu mRØe.kh; D;ksa ugha gS\

35- (a) ok"iksRltZu D;k gS\ blds egRo dks fyf[k,A 5

(b) T+kkbye vkSj Qyks,e ds chp nks varj fyf[k,A ¼,d varj lajpuk
vkSj ,d varj dk;Z ds vk/kkj ij½

(c) ikS/ks ds ml Hkkx dk ukekafdr fp= cukb, tks xSl fofue; esa
lgk;d gSA

vFkok

(a) 'olu ds fy, vkWDlhtu izkIr djus dh fn'kk esa ,d tyh; tho
dh vis{kk LFkyh; tho fdl izdkj ykHkizn gS\

(b) gheksXyksfcu 'olu ls fdl izdkj lacaf/kr gS\ O;k[;k dhft,A

(c) f'kjk,¡ vkSj /kefu;k¡ #f/kj okgd gSaA buesa ls dkSu #f/kj dks

(i) ân; ls nwj ys tkrk gSA

(ii) okfil ân; dh vksj ykrk gSA

36- (a) dksbZ fo|qrjks/kh rk¡cs ds rkj dh dqaMyh fdlh xSYosuksehVj ls
la;ksftr gSA D;k gksxk ;fn dksbZ NM+ pqacd& 5

 (i) dqaMyh esa /kdsyk tkrk gSA

(ii) dqaMyh ds Hkhrj ls ckgj [khapk tkrk gSA

(iii) dqaMyh ds Hkhrj fLFkj j[kk tkrk gSA

(b) fo|qr eksVj dk ukekafdr vkjs[k [khafp,A bldk fl)kar rFkk
dk;Zfof/k fyf[k,A 5
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