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H. RAJESH PRASAD
IAS
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Pr Secretary (Education)
Government of National Capital Territory of Delhi
Old Secretariat, Delhi-110054
Phone : 23890187 Telefax : 23890119
e-mail : secyedu@nic.in

MESSAGE

| would like to congratulate the members of Core Academic Unit and the
subject experts of the Directorate of Education, who inspite of dire situation due to
Corona Pandemic, have provided their valuable contributions and support in
preparing the Support Material for classes IX to XII.

The Support Material of different subjects, like previous years, have been
reviewed/ updated in accordance with the latest changes made by CBSE so that the
students of classes X to Xll can update and equip themselves with these changes. |
feel that the consistent use of the Support Material will definitely help the students

and teachers to enrich their potential and capabilities.

Department of Education has taken initiative to impart education to all its
students through online mode, despite the emergency of Corona Pandemic which
has led the world to an unprecedented health crises. This initiative has not only
helped the students to overcome their stress and anxiety but also assisted them to
continue their education in absence of formal education. The support material will

ensure an uninterrupted learning while supplementing the Online £fass
r

l\—
—

(H. Rajesh Prasad)



Directorate of Education
Govt. of NCT of Delhi

Room No. 12, Civil Lines
Near Vidhan Sabha,
Delhi-110054

Ph.: 011-23890172

Mob.: 8700603939

E-mail : diredu@pnic.in

UDIT PRAKASH RAL, 1as

Director, Education & Sports

MESSAGE

The main objective of the Directorate of Education is to provide quality
education to all its students. Focusing on this objective, the Directorate is
continuously in the endeavor to make available the best education material, for
enriching and elevating the educational standard of its students. The expert
faculty of various subjects undertook this responsibility and after deep
discussions and persistent efforts, came up with Support Material to serve the
purpose.

Every year the Support Material is revised/ updated to incorporate the
latest changes made by CBSE in the syllabus of classes IX to Xll. The contents
of each lesson/chapter are explained in such a way that the students can
easily comprehend the concept and get their doubts solved.

| am sure, that the continuous and conscientious use of this Support
Material will lead to enhancement in the educational standard of the students,
which would definitely be reflected in their performance.

| would also like to commend the entire team members for their

contributions in the preparation of this incomparable material.

o
I wish all the students a bright future.

/' (UDIT PRAKASH RAI)
\ \ove



Govt. of NCT of Delhi
Directorate of Education

Old Secretariat, Delhi-110054
Ph. : 23890185

D.0. No. PApldl D€ /54 [ 51
Dated: 29.87. J&Z|

Dr. RITA SHARMA

Additional Director of Education
(School/Exam)

MESSAGE

It gives me immense pleasure to present the revised edition of the Support Material. This
material is the outcome of the tireless efforts of the subject experts, who have prepared it
following profound study and extensive deliberations. It has been prepared keeping in mind
the diverse educational level of the students and is in accordance with the most recent
changes made by the Central Board of Secondary Education.

Each lesson/chapter, in the support material, has been explained in such a manner that
students will not only be able to comprehend it on their own but also be able to find
solution to their problems. At the end of each lesson / chapter, ample practice exercises
have been given. The proper and consistent use of the support material will enable the
students to attempt these exercises effectively and confidently. | am sure that students will

take full advantage of this support material.

Before concluding my words, | would like to appreciate all the team members for their
valuable contributions in preparing this unmatched material and also wish all the students a
bright future.

a Sharma)
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SUPPORT MATERIAL
CLASS X
SCIENCE

(HINDI)

List of contributors for preparation of Support Material in Science Class
X (2021-22)

Team Leader

Dr. Devender Kumar Vice Principal S.B.V.
Narela

Team to Prepare Support Material of Natural Science

S. No.| Name Designation School
1. Mrs. Poonam Katyal TGT Nat. Sci. |[C.A.U.
2. Mrs. Yogita Girotra TGT Nat. Sci. |[C.A.U.
3. Mr. Siddharth Kaushik TGT Nat. Sci. |RPVV Raj Niwas Marg
4. Mrs. Manjusha Sharma TGT Nat. Sci. [RPVV Civil lines
5. Mrs. Sabita Varun TGT Nat. Sci. |RPVV Raj Niwas Marg
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CONSTITUTION OF INDIA

Part IV A (Article 51 A)
Fundamental Duties

Fundamental Duties: [t shall be the duty of every citizen of India —

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national
struggle for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon
todoso;

to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional
or sectional diversities; to renounce practices derogatory to the
dignity of women;

tovalue and preserve therich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers and wild life, and to have compassion for living creatures.

to develop the scientific temper, humanism and the spirit of inquiry
and reform;

to safeguard public property and to adjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of
endeavour and achievement.

11. whois a parent or guardian to provide opportunities for education to

his child or, as the case may be, ward between the age of six and
fourteen years.
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THE CONSTITUTION OF INDIA
PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved
to constitute India into a (SOVEREIGN SOCIALIST
SECULAR DEMOCRATIC REPUBLIC) and to secure to
allitscitizens:

JUSTICE, social, economic and political,

LIBERTY of thought, expression, belief, faith
and worship,

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of the
individual and the (unity an integrity of the
Nation);

WE DO HEREBY GIVE TO OURSELVES THIS
CONSTITUTION.

\S




COURSE STRUCTURE

CLASS X
(EVALUATION SCHEME)
THEORY
Units Term -1 Marks
| Chemical Substances-Nature and Behaviour:
Chapter 1,2 and 3 16
Il World of Living: Chapter 6 10
1l Natural Phenomena: Chapter 10 and 11 14
Units Term -1l Marks

| Chemical Substances-Nature and Behaviour:

Chapter4 and 5 10
Il World of Living: Chapter 8 and 9 13
i Effects of Current: Chapter 12 and 13 12
v Natural Resources: Chapter 15 05
Total Theory (Term MI) 80
Internal Assessment: Term | 10
Internal Assessment: Term Il 10
Grand Total 100
TERM -1

Theme: Materials
Unit | : 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 Il : 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 Ill: 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 - I
Theme: Materials
Unit | : 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 Il : 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, | 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.

*kkkk



ONLY FOR INTERNAL ASSESSMENT

Note: Learners are assigned to read the below listed part of UnitV, 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 - |
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 | : 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

(i) 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 | : Chapter - 1
3. A. Observing the action of Zn, Fe, Cu and Al metals on the following salt

solutions:
() ZnS0O,(aq) (ii) FeSO,(aq)
(ii)CuSO,(aq) (iv)AI2 (S0O,),(aq)

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

Unit | : Chapter - 3
4. Experimentally show that carbon dioxide is given out during respiration.
Unit Il : 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 Il : Chapter - 10

6. Tracing the path of a ray of light passing through a rectangular glass slab for
different angles of fincidence. Measure the angle of incidence, angle of
refraction, angle of emergence and Interpret the result.

Unit lll : Chapter-10
7. Tracing the path of the rays of light through a glass prism.

Unit Il : Chapter - 11
TERM - I
List of Experiments

1. Studying the dependence of Potential difference (V) across a resistor on the
current (1) passing through it and determining its resistance. Also plotting a
graph between V and |

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 Il : Chapter - 8
Prescribed Books
e 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
e Assessment of Practical Skills in Science- Class X- CBSE Publication
¢ Laboratory Manual-Science-Class IX, NCERT Publication
e Laboratory Manual-Science-Class X, NCERT Publication
e Exemplar Problems Class IX - NCERT Publication
e 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 | and Il (10 Marks Each)
e Periodic Assessment - 03 marks
¢ Multiple Assessment - 02 marks
¢ Subject Enrichment (Practical Work) - 03 marks

e Portfolio - 02 marks
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(F) HieTH RS (@) SR TESARES

(1) HfcIrEm FEH (%) HfcIIH HIThe
Y2 el 1 g foeieH ue foie sifufean 1 seeww €1 39 sfufean |
St BEEIe ae SHads i o1 Hiel 19T &
(F) 111 (@) 221 (1) 4:1 (%) 1:2
y9-3 T ) E srfufmen & Hew | S W YA 9 §-
3Fe (s)+4H,0 (g) — Fe, O,(s) + 4H, (g)
(%) g &g ST=fad & W@ )
(@) Wit T=fgd & @I el
(TT) STl ST 1 1 H @R |
(%) St Tk 1 hrd L @I T
(i) (=), (@) q=@ (M) (i) (1) qe (&)
(iii) (=), (@) aar (&) (iv) (@) 1 (7)
YIT-4 3] % oo o faaqaifyd & 99 & fag @ifed i Oeft § 9 St 8-
FC, (@O0, (MN, (OH
YeA-5  YaEH U Afufeman g
() ST=EA AfIfHar S TS ¥ |
(@) = eAfufean s Somad g
(1) HaAreH SAffeEan s STt ¥
(1) ST=raA srfufman S SoTedT ¥ |
YIH-6  HISA h1 T T S §—
(%) Seatardt stfufean
(@) <&
(1) fodism sAfafe
(i) wad (F) (ii) hee (@)
(i) () 3R (@) (iv) (F) 3R ()

fom, e - X




Y-7 X o faoeH & Sqam ghel & forg foren s g—
(i) hfcaam stfezs (ii) Hfcaay TEgREe
(iii) feaaw FEHe (iv) S FaRES

YYI-8 S IR i hicd hl HIT Tehe H STAT ST § Al HIR Tohe & faaa 1
1 ufkafda & Sirar §—

() ‘e (i) e ¥ &0
(iii) & ¥ T (iv) et A T
yE-9 & TR UEEie SAfufeer T Seret i
Zn + CuSO, — ZnSO, + Cu
() G stfufean (ii) forerma srfyafgan
(iii) fordrsm srfafegan (iv) fgfereamm stfyafegan

Y99-10 < T TEEfe Afafman i dqgferd aHteRo—
TEEINH + FARMA — BRI FANES
(i) H,+CL — 2HCI (ii) H + Cl — HCI
(iii) H,+Cl, — HCI (iv) SR 1S el
g-11  fgferema stfyfm=n =1 serew fafern |
geA-12  fr srfufegan # stqe=mees w1 AW fafe |

3MnO, + 4Al — 3Mn + 2AL0, (CBSE-2016)
YIA-13 W oIS IEee fEea i Y el § T foma S 8, @ fia 8
et R 1 1" 1 T fafen |

Y9-14 R Jdgu-

(F) TaeeR FERIEE ! Tl T i Sidel H @ 9l & |

(@) 91 & T B q1d & o oHS @ <d B

(1) A (AET) HIW hl IR Gothe ooy A fazenfud o a1 ¥l
g-15  Trefatea sfafeesti § (1) 99em (ii) fobee (i) fogem= qon

(iv) fafaeem sifufeand ge=nfre-

(i) ZnCO,(s) — ZnO(s) + CO, (g)

(ii)  Pb (s)+Cu Cl (aq) — Pb Cl (aq) + Cu (s)

(i) H,(g) + CL (g) — 2HCI(g)

(iv) CaCO, (s) — CaO (s) + CO, (g)

(v)  NaCl (aq) + AgNO, (aq) — AgCl + NaNO,(aq)

(vi) 3H,(g)+N,(g) — 2NH, (g)
(vii) Fe,0,+2Al— Al O,+ 2Fe

TR eAfuferan wa Tt




¥I-16. 59 IS HI e ] IR ohe foead H F9  F fag g s & @
IR ! it 3R HIR Gothe faer@m o 31 H o1 ufied= grar & 2
y39-17. =1 ¥ 9feds & qg=y
(i) 1% 1 ferer
(ii) 39 1 T& § SIS |
Y¥A-18.  TIE i FeATEt srfuferan =i hed € 2
YTA-19. 91F S ek H T W S o o4 i =THE F41 Il Sl § 2
Ye-20. 37 Foe o Yohe § Agee 9 i o) St § 2
Te-21. ToceR FeiRIgS 1 TR (FTA) T 1 St B F1 qUeiid fhan S § 2
yva-22.  fefawemmm sifufsran =1 weh Serew Sifey 2
Y91-23. N2+ 3H: — 2NH: TR s1fuferan o1 gehR gg=g ?
YeA-24. TIHA H g¥ AT FHeg-ard H W WA LAAE ?
YI-25. 1 Bl € 59 fo g = o 9 sifufora s 2
T YHR & I & fore <1 e fou T B T sifyeRe (A) SR 27 SR (R) B
T Ul B GE IS H FI A T T AT (a), (b), (c) R (d) T HR:
(a) A 3R SHI 9 ¥ 3R R 1fhe 1 T = § |
(b) A R R IF TA T, g R 1fenem 1 &l =ame B
(c) ATAE, fTRIR A TI
(d) AT, fFIR TA R
1. R Taafeh srfyufean fordt uered &t ifae ta TEmafTes o7awen § ufa.
fifd T a1 7
HIUT: I F FIaem garfed w3 W 98 RN Ud Al | foaiifsa 2
S ¥
2. AMYRYA: Ffcra FHIh0 H fohelt T T goaqM AfYHRe T I S T
M &l
HIOT: TGS qRed § geadH 1 7 d fafor 8 g 8iR 7 & fammn
3. AMNYRIT: T& Hfcaay Fweie T fwan sar § @ =% fadifsa der Siesem
foFAzS IR HTei- SESFIES <1 § |
woT: forie sifufean o1 & T §R1 9v0— Bl § 1 oTd: I8 Hearist
arfafgan g
4. feRy: fag oM ot fog 1 deft § Edem 19 WRa © @ifw o @
SUEEA AT SFAHI B T |

fom, e - X




HIT: 7% fog & w@ie § gfg R e ur=F § 9o ol §
5. SANTRI: TIE H ST T HETXO H1 T €Y T |
HIT: IS I8 T el ga | W@ ST @ ST e & JHTE 1 Tele ohd ¢ |
Y AT T (2 TF 3 37h)
1. T ifaferan o © 2 <1 e srfuferanett o1 wemafae grier fafey S
SO T 81 2
2. ot stfuferan o= % 2 S<Tem S|
3. frm fa9 &1 oI W TEEfe gHieRn Sgfad fear s g2 fam @
qRrufed wRw |
4. SRR T 2
() Tt srfuferan foed g scafsia Bt 81
(i) Tt srfuferen fomd fardt uered o 1 # afteds &ran 1
(i) Tt srfufean fad araae § aftad e 7|
5. forepariferdr 91 % 2 fagramfear 61 A ok <1 3 fafem
6. HEU ] ST el o aleit &l ¥ (e |
7. 2g HH TThe hl YH FTUA Tl H TH hifT |
() SWea stfuferan o1 TEES e fafen |
(i) Tt stfyferan @1 g o fafew
8. TSIk o1 ot T2t I IR Tethe o foe § Te W 1 IRads a1 ¥ ?
9. TSt sAfuforan 9§ saeht F=1 I § 7 TR SAfAfohan & T 3T St
HHARU
10. ST&1 o A 3TTeeA H ¢

() e A TAE R TG Tl & AW Fae |
(i) T e | Uhd 9 1w gud ¥ SR =i § 2
(i) 1 # %S I3 a9 H,S0, Tl STeft St § 2

TR eAfuferan wa Tt




11. 39 Emaftes sifuferan § €2
CuO(s) + H,(g) = Cu(s) + H,0(g)
(i) STafad gered 1 =W fafe |
(i) eTo=fad e @1 W fafem |
(iii) 3TTeRETeRReR T A FdTS |
12. %R fafeEy :
(i) ¥ YTl T Iufefa H faeer FiNEe & vod 1 HER T 3 S ¢ |
(i) @l SR T T FHIWR g0l 78 FHIA S ITE Hiel TN T 2 @ S|
13. d@fireR <X foriifs@ Brent <Y @& CO, ot &1 Afimes Y &1 Wi Hifie &
fmtor & feman e 1
(i) X qAr Y’ k1 M a9 G fefen |
(i) ST AfafoRan ok fou T THiEw foe |

14. T 91q 1 @90 ‘MX° I ok Jermel, i 3ufefa # faifsa St |rg ‘M qen
X, T8 S 1 Arg MY T YA SO S o fw qen X, | s wE
forsten 9ot M H 211 § 1 91g a9 MX %1 SURT AH-¥ord HRIeimht § foha
S g |
(i) =g M’ a9 ‘X, 9 ge=t |
(i) #rg e MX 1 951 fefE |
(iii) =g @EU ‘MX’ &1 I °F Yehl i Sufeafd § g arelt AfufcRan =
qetert fafer |

15. <9 Uy eeEe & faoem &l o Mgee & faeem H STen Sl § a6 T8
AT |

(i) STa&Y 1 T IaET |
(i) sTasifua it =1 Tm fafey |
(i) 39 TEatTe sifufen o1 dqfaq g fafen |

foam, e - X

(CBSE-2015 comptt.)



16. Toirem srfufeansti # sifyeRes & dre o T AT, Tt St fagga Seif =i
STMETIHAT BT § | Tosh YehR o faier stfufean forod <o, genmer iR faga
IS I SMEATIRA ¥, & U Th-us TaEtTs afufean 1 g fafew |
(HeTdE-2018)

17. Torelt =mor oot # 2 7 oo FaREe oot 39 &3 9Hd PF & Yehrel | @
ST B | S8 YSBH | 319 1 &0 KA | T arelt THATeh Afufwan s dgfera
HHteRTo qen qEatTen stfufean o1 YR fafe | (Heiteg-2019)

18. 9 f3U 7T gish Yhiol H T aTel THAeh AIfHaT P YR TgEe qe
e TR fatferm-

(i) i faeer Tee @ sifufeen wteh faear o) S e amm 7|
(i) drefrm aEere e AEde ¥ Ifufean e Wiy Agde au oe
JRAIETEE oMl | WeTdE-2019)
19. 79 ¥ uftada =1 qg=nfu;
(1) =% w1 e
(il) 39 1 <2 H g

20. YEEA S SEAIEG! SAffeman =i wgd § 2

21. 9 & TS § 3T T HITR & ol bl aHb FA1 et Sl § 2

22. 317 form & Yehe © Ao i w1 St €2

23. T FEE 1 e el T i sidal 8§ 1 queTid foman < & 2

24. fgfaremmm sifufe=n =1t ety fafem |

25. N, + 3H, — " 2NH,, 718 TH(To SafE fofd FohR 1 § 2

26. TIHAT H G4 1 HEAT T L@ T B § 2

27. A & ST T g = S F Afufean e €2

' < g U9A (5 37h) |

.

1. g1 § SR el 1 T I @S| b9 7 <@ o U2 3 91 1 o+ § W gy
T ST | HoheT A SH i T 3R 9 o <0 =g 7 ¥

(i) ST Atafean 1 T THiE fafem |
(i) 39 TEEiTeR tfyufean o1 M fafem |
(i) =& eAfufegan Somad € a1 SoAmEe o7 W ! gfe wifey)

TR eAfuferan wa Tt




2. T Tt o1 TEmEfe T o ®9 § ufkafdd s 3% dqferd &1 |

() foceR FeRTES T o WehTe ohi Suteafa # farzfsra Sre faeer qen Faki= i
ERIGIR

(ii) TorT sz = ST & eAfuforan ek 3 g T I oA §

(i) AferTeEgEarEs IR I I ufsharsish GifsaaaaREe adrsel
ERickl

(iv) g TESHAe 3Tl H T Set TR & T ol I FANES T S AT ¢ |

(v) IEHFARTEE AT A STH Tk o STeiT faerad Sraa § sTfuferarsheh st |
ST IRTH Hothe ad WIfedaH FARIES A © |

Case Study/Source Based
IGR oYl frer gl H = 1 e SEeleEs & 9 H 3w foha
ST § | ehicerem gEgiaEe & fHiv & fau 99-1eer 1 1 shiceem siess §
3R Hfcerem AEs F Hicwad TEgeEe § uidfda fear s 81 Frefafed
Tt etfufean e T G &9 §:

FA-TeR + HEAT — I TESIFIACE + HIA SHATFIEE

IRl de T Sfcerm sfeaEe TH X Seq SrEeifrEe &I Suftafd # sreemdt
Bt ¥ 1 = 1 e gEEe TRl €9 ¥

HicIm SNFRE + A —> HicIH TESIRAZS + oA

Hicerm ifaee # st iRt Hiceem SEgieEe o1 Ufea 1 I &1 g
I I o AT T S T | T8 FfHa ogd dil 9 Bt § IR g Aferss oA e
1 TH X 979 H Seerd §, S = % ®U1 22 W ¥ IR = oF 6§ | 9% el
%! YfEaT Ta Tk =eTdt § S T SrefteRLo gui T&i 2 S |

1. hfcerad TEglese &l 91 o &9 § TAN fora 9 €1 I &1 93 82
(&) CaO (@) CaCo, (1) Ca(OH), (¥) CaO.2H,0

foam, e - X



2. fou U ¥Teg WOl 1 TR THIRI 8
T TR + H —> HiAAH SRS + Hio SRS
(F) 2Ca0 +FH — 2Ca+ O,
(@) CaCO, + %™ — CaO +CO,
(1) Ca(OH), + ™ — CaO +H,0
() 2CaCoO, + = — 2Ca0 + CO,

3. T I R € ©:

(%) hicem TEgES (@) hicerem siemEe

(1) hfceem HEe (F) Sfcerm HFaEe-SFREee
4. Hfcerm SATRIES 1 S0l T THR hi

(%) FeAnardt stfufshan (@) oA St

(1) GASH a1 SeEdt At () fodsE qen Semadt sAfyafsman
5. T iR H hicery siiaase &t s AHl ST | Sel S99 I STl ST §
SehY T ATIHM g ST & ST ?
(F) Hiceem eegEaEe 1 fee a9
(@) <R B W T B

(1) Hfcerm TEeES 1 faed 38 T i & 9 93 9l § IR 96
Torerer fietan ®1

() YU 9t




bl A - = oTee Tt

9 @ STET - 2 Stel, ¢l Uq
EN

o W § Wl ® WE § HIT |

o it fofend ol AT &Y aal ® T foreHd &l el &Y &l

o S fa@es # H 3 <ar | o S fa@as # OH' 313+ & |

o Sid fera | FEqemy aned e @ oy faera H feaemy yaned 7 &

m%%ﬁﬁzﬁgm\ & % i o7

/
I, &R 3T

T & TEAR T €— 9T > aw @ Tt T
o oid & WY AMHIHAT FX H, Fenfad | e am o1g & @ stufear w

FHET H, o e 2 |
® o7 FEIE/ERENT FEME & T || ® &R FATAFLS & Tl SAafBar
STRfRar # CO, FMemtaa & | T T S B |
® T T STES =T § q1Y
T S 37T, R 3R @@ pH WA & SMER
T FATHTT
TEOT: <1 T S H AT I pH @ faeas § H Smae &1 |igar
3R &R fad & aF @aor o=ar 8
0<m§éwm7m§mwﬁ > 14
AT & YRR

H' s 2 iz # afe H' e 271 sitean §

® YR TH%: NaCl
o Hifgsm grEglES: NaCl + 2H,0 — NaOH + Cl, + H,

16 feret, ®ear - X



e ot 9ui: Ca(OH), + Cl, — CaOCL, + H,0

e dfeh HEl: NaCl + H,0 + CO, + NH, — NH,Cl + NaHCO,

e &TEH Hiel: Na,CO, + 10 H,0 — Na,CO,. 10H,0

o R 3w AE: CaSO,.2H,0 — CaS0O,5H,0 + 14H,0

o & m: CaSO,."5H,0 + 1/5H,0 — CaS0,.2H,0
3 : (ACID)

O AwRE T AL

O 3 et feren® 1 ot § sieed 2 ¥ |

O 3 it faeraa § HY oM 2a T

O ACID v ifes srsn § feran o @ formen o1ef & e

Welet 31T : HCL, H,S0,, HNO,

geler 31T : CH,COOH, WifeReh 31, siferiferer 3ot

ATg A : T o7t Afersh A § 2T 8, Sefeh et 37e9 /= | 8l § |

T 3T : Ford 37 s1ed | H 2l ®, Stelfeh Sel Sfereh A H A ¢ |
&ch : (Base)

O I @K H %gd T T |

O 3 et feread =1 et § et 2 B |

O 3 el foe== § OH a3 B

WA & : NaOH, KOH, Ca(OH),

geeT ek : NH,OH

&Y (Alkali) : ST § H[eeiiel &e 1 &L %ed & | NaOH, KOH, Mg(OH),

FEUT (Salt) : TN T o &R hi TER Afuferar ¥ yred 2 ¥ |

ITEOT : NaCl, KC1

o (Indicators) : =k fordl T Tu foreram § s1vat a1 a7 w1 3ufeefd
Torfa B | SeRT LT A1 1Y STRATE T &Ieh HIEIH H sel Sl © |

3T, &R Ud 40T 17



AT & ThN
I

| |
TERfeh o

i (et 9o TehT gas
3 el § 97T S B BRI RIECREH O = qerdf skt Ty AT =@
fetemq, el o= Msft Tiforer 3is &eh HILgH § sleed St B
TS WY o T, geal fhAtemafes S, A ad
geeh A/31er W uftae (et eh | W/ W Ui
|rer) (&I <% =)
1. foems A e
UtsRfaen ) 2. o garnslt o Ll U
TR 3. &=l FIE IS TEl e
4 e gAH @ Aen et
a;fgm{ 1. ®rteRafer T Tt
ok 2. Ao SRS e e
1. =< 1 ™ kRt IS 1Y TRl
et
{ 2. aften M T @ § EERICEl
Heleh
3. i & 9 HAM Y @l § I Y TEL
3T & IRl oh THTATeh T[0T
e ot rferfeRam
|
I I
3TTA oh |1 &R oh ATeX

A + HI —> AU + BIEGISH &N + YT —> 0 + TEGISH

2HCl + Zn — ZnCL, + H,T 2NaOH + Zn — Na,ZnO, + H,T
(difeam fSere)
i 32 : TEg 19 A fHfed Teret & U ST T Serd g8 AHe! o8 Sl

¥, O UT9 i eafq SO Bt ¥ 1 39 I i BRI i SuieAfd g9 o faw g

ETGRS

18 feret, ®ear - X



&1 ShTSI-E AT T ATGRTSTE ehi JATATRAT
I
[ |
3T ok T TR oh |1

A + U1 HEHE — T + CO, + 5A g AffoRan T8
2HCI + Na,CO,(s) — 2NaCl(aq) + CO,(g) + H,0(1)

A + U TEHEE — T + CO, + e
HCl + NaHCO,(s) — NaCl(aq) + CO, (g) + H,0(I)
CO, @t S el ¥ : I Hlel SIESATRES hl T ob TH1 H Fallfed i T
1 I g 2 S
Ca(OH), (aq) + CO, (g) — CaCO,(s) + H,0(1)
Hihe a8 (Aferet)
aAfereh /B0 H CO, Felifed i W
CaCO,(s) + H,O() + CO,(g) — Ca (HCO,), (aq)
ERERGENI]
3T TS Tk aht TR 3Tfarferan
A + &Nh — I + S
IETHIAIRTOT HAFHTeRAT ¢ 5o 31T G &I oA ferd qTe a1 &k 51 3T
T YA T B 1 § SR TROMTEEET a0 SR 5ol 9T 21 €l SarEiHeho
sifaferan Bt €1
3qr&Y0T : NaOH (aq) + HCl(aq) — NaCl (aq) + H,O(1)
Todl 3TFA + Ao &Reh — ST Ao + S [forerad &1 pH 7 9§ ]
qoicl 3T + YoIel &Rk — &R a0 + S [forer@q sl pH 7 9 #1f4eh]
eIl 3R + Felol &k — ISR o9 + el [forerad 1 pH = 7]
Toiel 3TFA + Aol &Reh — IardIA Tavl + 5o [forerad &1 pH = 7]

AT oh WY eTiceleh SATFATSST oht TSR :
HTfcaeh EARS + 3T —> a0 + S
CaO+2HCl—>CaC12+H20

ek TS i Ygfd A Bt © Hifeh & o7t o Ty fohan ek @a SR
ST ST € |
31T : CuO, MgO

3T, &R Ud 40T 19



3TeTTTcareh STTSATSS oht &I Rl oh AT TTUTGHAT :
ek TFATEE + &k —> AUl + STl
CO, + Ca(OH), - CaCO, + H,0
ruTfeaeh 3tfarEe Tgfa # 3Tt 81 €1

+ g HEHE — T + CO,+H,0

+ ¥ — a9 + H,

am + 1 BIEGISH e — a0 + CO, + H,
+ HTq ARRITEE — A0 + A
+ &R — &9 + H,0
+ ¥g — 199 + H,
N ¥Tq hIeE — s SATfshan el
. + ¥ TSN HIEME — ohis ATl T

I — TG0 + H,0

+ 3TH1q RS — 90 + H,

TFAl I &TReh] H A :
3T HY 379 39 hid B |
gt <
ek OH~ 3T 3c0—=1 i T |
ST 1S STFA A1 &Reh STt § THAT Sa § & Tehd @1 Sl § | it 8 e ™
3T 1 Figal H,0" 21 OH H Wi 318 31 b1 ¥ 21 St € |

&Ik qT 377 ohi oA ¢

fordt &TReh =1 37T hl WeoIeTdl SHoh §RT 3cd= H+ 3T a1 OH— STHT &t Gt
R Fel et B

Rt 3T o1 &Ik ! YeIordl &9 Teh | HIieh gaeh 511 10 T Tohdl & |

e o — 3R gaehi 1 s B 51
(Universal Indicator)

1
g gk fonelt faem o ggem o &t fafer= wigan &1 fafv= @i § wefvfa & B

20 feret, ®ear - X



et faeem o o1t 3T eIk ¢
o S i SUTUfd § o7t HT 379 Scq— hed & |
H* 3 H,0" (SESIoM 3o o &9 H 9T S § 1)
H'+H,0 > H,0"
HCl + H,0 — H,0" + CI-
e I ! IUReAfd H &k (OH") 3T¥H 39+ & ¢ |

NaOH(aq)—™2 3 Na* + OH
Mg(OH), (aq) —=2 5 Mg?>* + 20H
o Tt &R S H YR T8l B § | ST § il &Reh i &R hed ¢ |
ot &R &R B © g |ft &TReh &R 18l 2 |
o Sl oh 1Y TR AT &§Reh o THATd THA WAL AT =T | SHLM 37 &1
R 1 2 5l B e =nfeu SR omaR 38 feama & =ifen, Fiifs o
Wiehan STcdd SoaTadt B

o HiZ 3R H St FHAM T 39 & ST oh 0T THEOT STEHR{ATd B T TR
o Wehdl § d9T 379 SToT Tehd © | |1 & 3TATeh d19 Sh ShIUl hid hl Il
off T2 Hhel ¥

Waﬁmlﬁ‘s'l?ﬁﬁ
| |
T80T STERAT TRt aTet 3T Tehell | Y 3 HI e 1 I T2 Tohell ¢ |
pH Thet : TRt faeem § Sufeera H &1 o1 Gigdl T i o folt T what

forerfaa feman 7o 99 pH =het hed 1
pH ® p T ‘g8’ (Potenz) Sl Tk STH ¥Teg &, Toreht 1ef 2ran & wifer
pH = 7 — 3ZEHA fae=m
pH < 7 — 311 foerem

3T, &R Ud 40T 21



pH > 7 — & faerd
T8 Thel 0 ¥ 14 T pH A1d H3 o foIg STam | ofran T 81

ael 3T oA 3T
H,S0,, HNO, - CH,COOH,
H' 33 |igar
TEA &R EECREIN
NH,OH NaOH, KOH
OH 3T A

Il g ST i a5l g AN TFh
< 7 Ll
0/ | 14
I
_HerA ®I Wigd@ A 9fg  H S i Higal § Sl

ftes Stram o pH T WEed

99 Ta 9] pH ok I GogRidl  BHRI IR 7.0 ¥ 7.8 pH T (range) ok o4
2d B T FHIA B

ot o STt 1 pH WH S 5.6 § ¥ 2 Sl
T @ 9 Tl a6 HEard § |

et =1 pH 3T=31 3T ok foru didi @l ws fafdme pH
TE T SAERART Bl ¢ | A fRet T
=t et &1 pH &1 a1 sifere & o foham
ST AEvIhAaR TAE a1 R e
frem €1

22 feret, ®ear - X



TR 9T @ &1 pH THRI 3T (stomach) BESEAeh 3% (HCI)
3 AT & S IS o I B Teih ol |
319 i Teafa § 3 e AEn § o7 S
T & FTHh SR 3 H TS o STei ol ST
B 7
T TC 9 g eH o fau TfEE (antacid)
S~ R T SYANT feRan AT € S ST <hi
fyer AT A1 ST e © | S (fieek 31t
Frefifar)

pH aRed o Rl <a & He o pH 1 9 5.5 ¥ %9 8 W <idl ol
&7 R & Sl B
Sfdl 1 S (Sdoesh) ShiCIEH hiThe
F o1 Bl © S Toh IR 1 Gy her gered
B ¥, 9% 5 H TEl et ok §e St pH
HTAM 5.5 9 FH 81 R Heid & S & |
&R S-S 1 SUAN i § 37T hi
AT /I ohl SeTE foham ST Eehell B 1

YT wa e gRI 3 TG T Sk Th 3R BISdl © foeh
THEEAT § TR FHRU TE TS S 1 STHE Bl T Th
TR T 3T § ST WISl o ITAN ¥ 3IH
e T
F2a (Nettle) o S dTel el HIARES 3T

B S § 579 R0 e ol < T ST
TS BT T | SHHT SATS S dlel TIH W ik
Y T U=t TSR Tohan S B

I T pH

1. YoIe1 3TFA + oIl ek —> a9 &e9 pH = 7 — eg NaCl

2. Yelcl ST + gl &k — 319 37e0 pH < 7 — eg NH,Cl

3. Yot &R + it 3TFed — &ehid o0 pH > 7 — eg CH,COONa
3T, &R Ud 40T 23



YR 9% ﬁlwm
[ ] ! l
Yfeam eegleee o 90l SfepT gret 1 T TSl
NaOH CaOCl, NaHCO,  NaCO,.10 H,0

1. Aifsam grEgiemss (NaOH) : Hifedd FaREe o St faem (aau sid) 3
forga vanfed & W I faifsia Ta difedy SRS =1 idl § | 39 Tfehar
1 FAR- 4T Ffeham hed B

c Anode (H; (O Cathode 0
(Water treatment, swimming pools, 5 2
PVC, disinfectants, CFCs,

(Fuels, margarine, ammonia
pesticides)

for fertillsers)

Brine contain
NaOH

(De-greasing metals, soap

detergents, paper making,
artificial fibres)

Membrane

2NaCl (aq) + 2H,0(l) - 2NaOH (aq) + CL(g) + H, (2)

e W — CL, ™

ets W — H, T

Zhelle o I — NaOH o aar €|

ST :

H, — $& A

Cl, - 91l &1 T&=adl, PVC, CFC

HCI — 391 &1 9, strofest

NaOH — #1qefi § 7 g2 o fotu, |igd, STt a9 o fo

CL, + NaOH — ferreh =[oi — =Xe] forior, ot fae o fag
2. forsien T=,_[Uf :

I IR gL T [Ca(OH),] T FARIA 1 foren | fortorer <ol =1 fAfor 2 B

Ca(OH), + Cl, - CaOCl, + H,0

24 s, et - X



ST :
(a) T M H it 9 T o foie & fam
(b) TS T Tl H AHS! o Hooll o faisH o fau |
(¢) T M B Teh SU=TH o TUH |
(d) T aTeT ST T SHaTopsT | o i ok fog JEMTo) A1eTeh oF €9 H |
3., Slfch T AT ¢
NaCl + H,0 + CO, + NH; — NH,CI + NaHCO,
SferT dret
I Teh o STHEN & T |
WM ehld T3 T4 i T 38 e eafifonan 2t © -
2NaHCO, —2 5 Na,CO, + H,0+CO,
ST :
(a) SfhT IR T | (SIfehTT TreT + TR 317 )
(b) 38 3Afuferan | =1 CO, o HRU WISl A oheh H THN IS Sl & el
S99 I% Yol TS TS &1 S § |
(c) T8 U=fae &1 U Foeah ¥ |

(d) TTHT IYAM TreT-s1ra Afemges | off fopan sar ¥

4. &1 T |IST Na,CO,.10H,0

Gifeaq e o T: TR & €9 &1 Trel I 21 § 1 98 Tk aRaEE
AU T

Na,CO, + 10H,0 — Na,CO,.10H,0
U :
(a) SHHT ITANT i, T s HATS SN H Bl § |
(b) TEHT ST SR o Sqe B Bl ¥ |
() SHHT STAN TR H AhH-HHTE o Ty 8ren
(d) STe1 1 TR FHIARAT 1 &M oF foll SHHT SUART BIehl 2
5. T 3T YR Cas0,.% H,0 :

a1 373 K 9 ITH St TR I8 STel o STU[3HT oh T SR oh{ ¥ Hethe siielgee
(POP) AT ¥ |

3, 8T Ud 90T 25



g T U1 ¥ S St fHea™ W g : f SRt 3§ T80 S ¥
CaSO,. ¥4 H,0 + 1% H,0 — CaS0,. 2H,0

(fSrem)
U ;

(a) TR S TR 1 ST SRR T2 G sfeedl ol Tel s W fEer wer
% faIT &Ld B |
(b) TTHT 3TN FEcly s, TSTTee 1 9HE oM o forg, fman S g1
(c) THHT STAN Tag =l foeh1 s ok ferg foman ST 71
Toree™ ot e ¢
TG S Ueh A TH1S B wIc] oh ¥=d T[T St HEA i fohteer &1 el Fed ¢ |
U
CuSO, . 5H,0 # foeid o a1 & 5 17 ¥
Na,CO,. 10H,0 ¥ fsh=a & i o 10 ST 2 |
CaSO,.2H,0 ¥ fortee & </ & 2 1 € |

— &SR —

3fer T 3T UF (1 3{)

1. <d & | 9= & fou g0 o1 i frafid 9 § 2t ¥ g9 S =t
IR T i~
(h) AT (@) e (M) & (%) HEi

2. T A “X° o1 el oo o ferera 1 il 8§ sed 2ar 81X §—

(F) TN ST (@) ST S EEES
(1) Hifeaw FanEs faerm (=) fagent
3. pH=5apH =2 | ¥ &F T Jod 7 ¥ ?
4. 1 B § 9 Y I T IH T © T 119 Fared i S |
5. 5% HCl T et forema & 1 | fteds i =& et ?
6. T ot &t gfd &—
() AR ATH YRE KT TEHETER G oo k4

26 feret, ®ear - X



(@) 3T AR A1 pH A oo gl

€10 NSRRI H WM g Sereia §

(91) IR T SHHTA fhaT S a1ell AT ... T
7. o faeerl Ft gefd & Si= AEeE gaw g1 e sH w = 9o g

TT—

(i) TR o - e

(ii) =g wiferer - T el
(iii) e st Hefafern - TR el
(iv) g9 1 9194 (Liquid)  — et

(v) 3o heft — ST
(vi) R S 31 - et

ST faer@Hi i 9ed gT pH A & %A § Haferd hifsii—
8. frAfafaa sifafsransi i 90 ifu—

1. Na,CO, + HCl—>

2. NaOH + HCl—>

3. CuO +HCl—>

4. Zn+NaOH —

5. Ca(OH), + Cl,—
9. <= <t ¢ wRo § e v wli—

SEREAIIE] fafda @
™ & A

(i) oI FiREe NH,CI NH,OH —
(i) IR FeThHe CuSO, H,SO,
(i) wfeaw FiREs NaCl NaOH
(iv) BfAReEY T Mg(NO,), S HNO,
(v) dfema gake K,SO,
(vi) fererm Teee Ca(NO,),  Ca(OH), —

3T, TR Td Td0T 27



10.

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

JaIel STl SR gaiel TRl shl Jeieh Shifort |

wrefee e

<t & S | I T 3TRA BT S|

1 BT ST 372 o foetehl 1 TR T (HNO,) § STell STl § 2

T a0 &1 9 fafen fad foreeeq o1 Sa 781 e 21

SfehT AT ok 1 SFerrEl o M fofe |

e foRam o SR ST &1 pH foha g & 2

M (Gold) =1 =ie o folt -1 faered 39 fohan ST § 2

HC 377 & #7 sh A fohall o SR feher aeft H, 1 ot adiefon ford Jepr
Thd ¢ ?

A oS T ST S el H Falfed ol § A1 Sl STaeral st Sstiton
o i & S 7 ?

STel TG 3T hl Sl H STl Sl § Qo Tfonan Soaardt St § Tefe e |

FAR - &R Yfhal oh fohd IcUTG o1 ST foistah 9of M H B © 2

g foreretdta uee (1 37eh)

1.

2.

3.

28

a1re eafufeman ohar §—

(i) AgCl (i) Na,CO, (i) AgNO, (iv) =R *1E Tal
frefefea #§ SH-a1 e 28—

(i) &R T &k S &1 ST H AR §

(ii) &TReh Tt § gemeia ¢ fong wuft e =&

(iil) R 511 # goeia § fhg O+l amen T2t

(iv) C,H,OH T &R & Fiifeh 38 ¥ § OH 2|

foera A,B,C 3R D & pH HST: 34,6 3R 8 | faeem fomaeht omefiar eman
oy a1fue §—

(i) A (i) B (iii) C (iv) D

feret, ®er - X



4. U faem el faewa 1 o Sar ¥ 1 39 faeras 1 pH ©

(i) 8 (ii) 10 (iii) 12 (iv) 6
5. TrAfafed ool | S S oo §—
(i) NaCl (i) Na,SO,  (iii) KCI (iv) SRR Geft
6. frefafed § uram € 1 9t enfvas g HH-91 §—
(i) Na,CO, (ii) Na,CO,.H,0
(iii) Na,CO,.5H,0 (iv) Na,CO,.10H,0
7. oo wam §—
(i) Ca,S0,.2H,0 (i) Ca,80,.10H,0
(iii) CaSO,./4H,0 (iv) CaSO,.1%:H,0
8. Tr=Afafed § fora ctaur 1 = faci™ s | fhar s & 2
(i) Ca,S0,.2H,0 (ii) Na,SO,.10H,0
(iii) CaSO,./4H,0 (iv) CaSO,.1%:H,0

9. 9% g fSTEehT YT o70= & oy fohan smar &—
() TdErafes (i) Tefae (i) SR ST (iv) T Fi ga
10. Tr=fafed § wiF-1 31t goiet 3Tt B—
(i) HCI (i) H,CO, (i) HNO,  (iv) H,SO,
YA AR (MCQ)
1. T B A 39 foeeH &1 9 pH 99 W e R el T 1 gean dfad foran
forerr & wehal §
(%) H,0 (@) HCl () NaOH (%) H,S0,
2. A Tt 1 pH ATd I i HEl aiehi—
(%) fae=m &l WErel | T T 3ca- arsd 9 998 pH 951 1@ |
(@) fae@ & pH 99 W IS |
(1) pH 93 &I foera § gam |
(9) pH 95 T o9& &t dg TR & 7eg 9 e |

3T, &R Ud 40T 29



3. TR ST, & T IS e 1 pH 93 T 30— T Shiel:—
(%) en, TR, & (@) e, e, &
(1) e, e, & (1) e, &, Hred
4. IR BE A, B, C a°1 D 7 S, e &1 W 941 Hifead Sgahmeiae &l pH 914 I
forarn | fh e BT o1 907 12d §U pH 1 911 & STUR T §al T gall—
(%) S > g * W > Hifead aEwEqe e
(@) g *1 W™ > A > Gifeaq aehaie faerm
(1) wifeay smETae foeem > e > g &1 ™
(%) 51 > HifedH arghaie foead > g &1 ™ (CBSE-2010)
5. TR 3TYA Sid | &Sl 9 A/ # Sifead seHe S S of pH A grm—
(F) 79 %A (@) 79— (M) 7 (9) 7 & I
6. Hifedd wrae | 77 HCl S W 9r@i—
(F) e R Tal (@) @ T A A 9= g8
() el geeeTEe I g (%) foeram =1 T e & T

7. @9 HC1 # SR fSish Sfe W T =15 A 0 Jaor fau—
[. Zn %! 9ag hlch I8 T8

1. T TRIA 19 39 g8 S 919 &af1 & o Sfordt §

1. foeem TRH & @I

Tl Y& 9 T—

(&) 13RI (@) 13RI (M URN (7)) L IR

8. IR BEI A foieh IR Hifgam wraie st Afuferan a9 HC1 den Sifeam SR erRe
ST § HIATE a1 ST Feaptl fean (v) 18 Afyfsran =18t gefiia s 5—

(+F) Zn Na,CO, (@) Zn |Na,CO,
HCI v v HCl v x
NaOH v x NaOH | v v
(1) Zn Na,CO, (=) Zn |Na,CO,
HCI x x HCI v v
NaOH v v NaOH | x x
TE &I T—
(%) & (@) @ (T T (&) o

9. TEEECE 3T HifeTH Hrae § fufesan Fam R, Th TRMH a1 THEHA

30 feret, ®ear - X



o sefsta Bt §—
(F) e SEAFIES (@) IS SEsflEs
() FeH LIS () TR RIS

ATRHLA-HRUT & Y9

TG YR B Ul B o S e fu U R SifieRe (A) iR 811 RO (R) B

T Ul % HE W H T FIS (a), (b)), () 3R (d) ¥ = fu 3gar +iw:
(a) A 3R R HI 9 §, 3R R Ao &1 9& e ¥
(b) A 3R R i T ¥, forg R 31ferer &1 TEl =amen & 2|
(c)A §@ T, fRg R 318 R
(d) A 38 8, FTRg R 9 71

1. SAMTHAT (A): T - &I AR T SeTE B |
HR (R): AT STAT AT &R0 & Fhdl ¥ |

2. AfYYHAT (A): NaCl T &0 &@ § |
IO (R): NaCl =1 Sefiehtor NaOH 3R HC1 =1 fHior st €1

3. AMYHIT (A): 37 Fl Ted HR-R T ST I AR el ge o1t | e
18T |
FR (R): A § 375 & Tl hi Gfha Teid SoHTEdT Bt |

4. AR (A): Tt faeram § TS 3T &t Figdl 910 & & fore fasm o
@F{aﬁpH@F{Eﬁﬁ%l
FRO1 (R): pH et § 7 ¥ &8 A faeraq & 1™ a1 §

5. AMYYHYT (A): AHIH FARES Th ARF a0 |
FHRT (R): FeIeT 3TRA T goied &TR o o a0] 376 B §, FSent pH 71 7 ¥ 61
AT

Y AT U9 (2 TS 3 3{h)

1. forsrr 9ol & FRA *T I97 719 1 STt ¥ 2 I Ul H qoid: Sereiet F e
T2

2. et fotend IoX &t T el gfezent 9 T ek qfegsht Ish HCl i & I
W, - gfezant | 11 gfiad= 8 iR =i 2

3. AR 3Tk U R § 2 38 f9ww 9 7 YR i fean st 9ehar ® 2

3T, &R Ud 40T 31



q To fohd TR <d &7 1 ka1 § 2

5. @22 Terd didl o ST hi 3758 W WIh o HL A § 2

10.
I1.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

32

heh ! ol 3R Tsi 9 o foTt 3TH Teh Tihe IS STell I § | 39 The
IR T 9 a1l | Thg IISe o 31aal o =M feral |

SfeRTT Tl ¥ 9 o W 1 A T TR Bl & 2

Te[ohIST & Ueshiadl § H 319 B gU off 3= o7 i -1gl | Sl § 2

39 Afuferan =1 A sasy S vt Td aRe &1 2AfafeRan o aRomaeey
AU qAT A I B § | Toh QR G |

T2 IR W Y1t i 18 o Sl | Al el @ ey, 2

T4 o I H 3Tcafrsh T H e STeeiieEe Yaled i W UM i g
B S ¥ | TR TR 2 S 1 R SIaisy | e stfafeand o ferd |
R o &7 H 3T o130 | 1 it &Rk QTR Bd § 2

Teh SoheR 3 Heh oM B T3l o TEE o il ob Tolt SRR <1 STal a¥eht, et
9 37 @22 TR I STAN Il B | 1 379 $6 TS hl Sk T § 2 91 2

o=t =t ¥erEd 9 HY(aq) 3@F T OH (aq) & Higdl Ui o6 @19 pH i
fafir=ar g9 |

T o7 Tl o 919 3 3 ford |

hfeqam e 9 SRSEeh 3T & s i stfuferan fad |

HTfcaeh STTATZS] ohi ARG STFARS F A ATFARE! i STHATT TS
Fil HE AT ?

pH T f78 wed § ? f11 =t sifuforen & a9 aret a1an st pH A fehan grm 2
(i) T T TE Jod &R

(i) J91 3T WF Jad &R

JehTel ol et SR Bl 91 o feTu =i fohan ST arel @& &1 pH = 11
¥ | 30 veY qen 9 Tt & fog Tmafaes wwie o fafem | 59e <1 9
oft fafem | (CBSE-2018)
T At forgent fator fegw g fovan Smar 1 STt STt s W &R &

ST ¥ | 39 AT R e SR 3HeR1 qErEfTes 7 fore | 39 i
e stfufsran qen IuanT forel | (CBSE Sample paper-2018)

3T 3T T &N i Tgd HiToC (S99 Tifead gEeeH S shd ¢ |
37T S & THYT | T GHeR fore | Seorg ifse | o o 9 difite
STRAT, &R S727a SQTHH | 39T pH 7 ot fafem (CBSE-2019)

feret, ®er - X




22. TS iR <X AR HE H,SO, = W1 443 K Tk TH T T g Ak Y
ST | AT <X Na &g 9 1fafsran ohzar ¥ 1| {598 i TiF 71 <2 famard
1 X0, Y’ 99 ‘7’ TR | Y g 3ea= B delt T fen 9 atfifeen o
TR feredl | qen @ig H, SO, i YfHeh! 1 Seei@ IS (CBSE-2018)
23. et TWErel § TARR S & |/B The Thl 3HY 2ml HIfeaH TESEHES F
T STt 7o | TRt i T i W U T 3cfsid g8 fadent afikerr s
Y g8 34 9eA &1 faeed | yenfed fhan mn, 598 19 & gage 99 1 2 9
Titeror fafen | afe =@t g fordt gaat s & a faeram @ sifufean 3, @ s
g Scafsta gt Sgeht A fera | (CBSE-2018)

e S uvA (5 Marks)

1. foree 1 9o fh 8 hed €2 T Siifies &9 9 meweyul gerd 1 19 o g
oty foad g9 Sa o 1] €1 38 3cued fhd JahR e Sirar § 2 Fafea
e stfuforan fafem | 59 uered o &g <1 39 fafea |

2. T srfuforanati o STem R verel 'X' 1 Tg=e | A, B 3R C o M & 93 o
forferT |

+7Zn A + H, (2)

X_| +HCI B + H,0

+CH,COOH C + H,0

3. @ ’p’ 79 H,80, % e sfuferan 7@l el €1 °p’ fiegs PO ol B Sl
e forend 1 i H a9ga <1 €1 7p’ UIg ¥ IS g ST IW i gfee
HITST |

4. fatsteh 9ol o1 qEEMS A9 o ¥ 1§ 7 59 (907 foRd TR foRan s 1
1 B | ST faisteh 9ot e1fersh wme 9 a9 & wege B e § | faisiss 5ol
% 3 3w fore |

3, 8T Ud 90T 33



U T T i egEE ufeT $iR UEEl % I ST

UG ogd ¥ Tt § S STt e § Uk W1 A1 T T © o T 61 A T e
HeH H 4 B | 39 TN o qere i ST- &R Yok e © | Uh Y goie 37 Al
&R 21 & SN T forveroes foem # ren s & &R dqer foig W g9t T1 aga s
T 3TeT, f ek e H 7aelt & o o1 S oid | §EA & 91 Ui, =ee @R
TSt U BT pH off SIgerd & ifehe 3 @eft pH & 1=k Iiad shufd Hageiet 8
T oTd: W9 Ik I W HAT A T 3R ST IHT ST S & A 70 39 I §
T STer =feT fSeeht pH & 3a1 &t 2 s wsferar ™ W@ off @fe 3% 39
pH =1 3TETd 1 &t | foredt oft faerem o6t Site & o fo ag stefta, e = serA
T, ok o1 FANT a1 S 1 3 < YR o B & Wiepfaeh, el iR T |

L GED IS foe== # T | o1t foeraq 8 1 | e’ faeaa 8 @1
ferema ST e e
IEEIGESCE TRH TRH NSIET
ERIESEEES] TR (SRS ara e
1. fre=fafea 3§ om el feer® i et w2 §—
(%) gk HCI (@) S HCl
(1) HCl %1 5 & faeem (¥1) ST Feft
2. TrATeraere= g—

(%) diew Tt IR T[eret e’ Jrea |
(@) Tt T SR TTEM A ey |
(1) TTEA Tl IR T[are SR weam |
(%) Tl STRAE AR e R Her |
3. fuemget RS ... HCI # &R ...... CH,COOH #
(F) o SR e (@) A R A
(1) e iR A (%) dten SR dren
4. us oo faaea S 1 die % < €1 ¥ faeras &1 pH §—
(F) 6 (=) 12 (M) 2 () 7
5. af gt fae™ &1 pH 4.5 ¥ 3R 319! ST pH 8 ST 8, 319 SEH STeiil—
(%) HCI (@) HNO, (M) NaOH () H,0
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¢ Tal 37T
A H 118 ¢ TG T 1 TH 90 T AT wTqd, 22 31HTE 2R e UG ¥

Hifea® (Na), drerferad (K) H=iferem (Mg), @rel (Fe), TeafTad (Al), shicerad
(Ca), 9Tz (Ba) omqd |

migat & ffor &

T YA

EREISIERE]

o RIS (0), BESSH (H), AEeret (N), 9 (S), FERRE (P), T
(F), T (CI), S (Br), e (1), STemqd €

RIECISE
o faepariierar & s=ma '
o ST, TAH AR FRweE o ATE( H, g wW
S werdf # SuEnt 3R TRE T &G
T3t 27T 3temgen ¥ 3
o HIgY
Hehdl o AfGRed, Tft el a9 W 39 | =1 sToweedi § ueh, s
®q 1 341G B
o | T 3R eAEmaaed THTIE 7 IR sTrEraaed et i |
tTeh 3R =Heh T e 315115 (Ol ol B o e
Bt ¥ |

TeIsT, et - X



I o6 T, Afoh difeay 3R
IR 1 e %Y Bl B |

TGS T BTcel TSR FH oIl ¢ |

¥Tq SeES &0 a1 SHAYH B T

3TYTq SHFTTES HI Yhid ST Bt
T

YU g T 9 BEglSH ol fawefud
X BEEIeM 19 fafda &t §)

3T SRS T 3T 9 BISSIS ol
forearfa &1 St |

4T AR A B T

{HTq SATFTSS HEHAST old ¢ |

1, 9 & Ay AfafeRa:
T g § S Tehdt ©, A I AffeRan o FeRd € A1 STgeifad T&d ¥
g + SRS — g ATRIES
e Na T K 1 3Teh{¥eh 3T & ek & fordl fonddia 0t § Sall ohe T Sl
gl

e Mg, Al, Zn, Pb arg & @1 &R 1fuferan 3d €1 39 &geli W siieEs
Tael GRE Wd 9 Sl

o Mg dg # oM W Hhe MgO ST ¢ |

e FeTd Cu 9 | T & W ysafed el @ S1fug 279 3ifaarse oA ¢ |
o § g 01 S W TS ¥ e i ¥

o Ag Tl Au (TTicg) SFHSH & Ty AT e Fd |

2Na O2 — NazO
2Mg O2 - 2MgO
2Cu + O - 2CuO

SUFLTHT MGATZS: o o1 STFAEE SN T AT &R o AR e & a1g v &
e 3= A § | ¥ ZnO, ALO,

ALO, + 6HCI — 2AICL, + 3HO
ALO, + 2NaOH — 2NaAlO, + H,0

(Hifeaw Tegfae)

G371 TSI
TH YA H THfatTEm ®1 T SR TTee 1 e SR S € | e o
% 95Yd IHeH & W15 A W fAfda Bt ¥ efferdteH iR teyfufmg =t
stfufran | feTES 1 T HIGl W Sl S

=T, et - X



T & Wy AMfeRaT: urged vd wia i afufwar fu= St ®1 et ol 5ot 9
arfyferan ==&t St |

é@w@wa%sﬁaéﬁNa,K, Ca
™ St & W foRameiial S Mg « 91 — shad 919 & q1e fshamefial S& Fe, Al

2K + 2HO — 2KOH  + H,1
Ca + 2H,0 — Ca(OH), + H,1
Mg + 2HO  — MgOH), + H,1
o Ca Tl Mg i il § AfIfhan & IR 091 TEgIoH 119 & Jagel &g &
Ty Foueh S € q1 o7 ORAT URY Y <l §
2Al + 3HO - AlLO, + 3H,1
3Fe + 4H,0 — Fe O, + 4H,1

3. T STl o g Arfhan:
g+ dg e —  @au + SR ™
(i) | gy 99 e (HCL den H,S0,) & @i fufshan T w0 qen
RSN 3= Hidl

Fe + 2HCI - FeCl, + H,
Mg + 2HCI — MgCl, + H,
Zn + 2HCI - ZnCl, + H,
Al + 6HCI - 2AICI, + 3H

o I, Wil Tal =t a7 Tl o | SAfshan e L |

(ii) o "rgfean avver o wer arfufran: sc=1 H, e su=fd & H,0 3= st
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() D E
(d) E D

(iv) & 7 A A 3R B @1 o ®RY 3R IR IR b goa &
DR 3R IUST] AT T

(a) SIS UG IfsdTedl PESEIRIRCESIND

(c) IS V& 3isqrga (d) 3SR TG THER
(v) fea v = § P,Q,R 3R S &—

(a) RIS, YDHHR, 3fSrer, afddrr
(b) YHWR, dTEIEe IASRA, dfcidry
(c) ald®rr, drEred, JodR, FeR

(d) afier, TR, YHaR, SR

I ﬁsrﬁ,am—xv]




18. foferRad 18() & 18(v) @ @ e ufey iR =l IR ueel &
IR AITY—
Ucehl 98 fehaTeiicl BIgSIdla- T8l Bld §; JfeIhar Ve FTEM
IR B g AP 2| 8IS @l & Yob I, HIH
BT FEAT €9 IR T B FWAT SN B 2 | HIfTd rawerr
drg e Hee BT € |
FATH—
ggel 10 Al GGl & YodbAl & IO BT AR A &7 = 2
wifh Yed1 & ] AT 2, 3 9 g SN b g faemas €
H gl 2 fobg U ST iR o gar f[Aae 3 gasiie
2 | URUIHER?Y Ve dl e garll fSTd! gadr &9 8 o
1, I 3R A & oy faemas & o) wanT fhar S 2|
ANfABAR YebA! BT g9 1.0 g/mL | & BIAT © 31T F I+ 9
godhT BT ® (U &7 20°C TR I+ 1.00 g/mL ®) 3 7o qard &
b Tt iR W ol # I T8 gord afod ddg R ORd © |

afvfass = | g3 |Tadie (°C) | @aoid (°C) | wifde srawer
(at 20°C)
LOR CH, | -182 ~164 UK
W+ |[CH, | -183 -89 i
ot | CH, | —190 —42 UK
&ed [CH,, | -138 1 UK
9=+ [CH,| -130 36 aq
SRE  |CH, | -95 69 aq

"W ST AR MRAT AAT—Veh & FHGIdl & FIAqTIdD
gard & b wRad Ueba &1 Ids! &9%d HH Bidl B, o199

JFARIID g1 BHSIR BT STl & T I9bT da=ih B & STl
g1 CH,, & o1 WAl &l qaqerid &8—

7 e A@)




e Uc+: 3002 K

o 2—fRATEARLCT: 301.0 K
® 2,2—TISMAATSAUIUT: 282.6 K
(i) Vo BT A G B 1x4
@ CH, (0) CH,,
(¢ CH, (d) C.H

n" " 2n-2

(i) IR % BT SRAT 3R IR NV | U8 IR Yobd &—

GIEEIR| TeeH ol FLAE

BRG]
1 2 3 4 5 &
ATV ShTelA T =
(a) oI (b) =@
(c) & (CYASIS
(iii) a1 iR WM g # T gord dfed I U @ Aag W R B
FIfh—

(a) a1 Vedbl BT 89 1.0 g/mL & 31fd% BIar 2 |
(b) I Vel & B9 1.0 g/mL & HH BT B |
(c) T Vedbl BT B 1.0 g/mL BT 2|

(d) Vedbl BT T 1.0 g/mL | HH BT 2|

F ﬁsrﬁ,am—xv]




(iv) SMSHI—Ved+ BT FaTid el SfGell & Yol Bl Joll H BH

19.

Il & wdifd—

:

300 CH;—(CH,),—CH,

E 200 - nq@q
-

CH,

L
CH—(CHy),CH,
CH,

200 - HIZHI- ﬁ:{

L - i ILLLLLJL Jl lll

0 5 10 15 20
SHTa GLATLSTT T AT

(a) TETY AL 8% B 961 <dl & T fAR10aH: def Horgd
BT T

(b) IMEN el dFhd ®I §g1 <dl & forad Ifaxifvad ao
HHGR BT 2 |

(c) AT ATE! &Fhel B HH PR <dl & TN faxIvad et
HHGR BT 2 |

(d) AT FAE! B Bl HH B <dl & O ARIad g

g BT 2 |
U B
() 2 FHE (b) 3 FHEIG
() 4 |HIagq (d) 5 \FHTGHq

frfaRaa 19() & 19(v) T @ ued ufev 3iR o=l aR U=l &
IR AISTG—

UHI B S R dRE A SAD AId A BT S Gl © | 59 ThTT
T AT Al 3T WREE SN g4, U AT Hid A ol g,
Tqd UBI BT BB AN U ORIy f3em # fafessor 9 ugal, 9eadq &
PO gIRT ST BT 8| $9 Tl Dl YbTI BT THIA Hal




ST © | YhIfOTa YTl b1 gl HON & IMBR AR TBTeT Bl a7
a8l WR R ARAT 2 | B AT o SR I IMgRT & BT 31D
gHIfd B 81 B W YSTe Sl g & UG & GAE WagH
AT ©, U TAd UBTY Phedrdl @ |

SEUY i & UTAN AT H STl & GeH boll H farg < aren
UTplceh WeH € | FE argHsel H SuRerd Siel @1 ed &l grI
I & UBTY & UREYY & BRI YIS BIT © | SEeJY Fad 3d &
faudra faem & q=ar 2

(i) == ®F A Urpldd gReedr ey T 2? 1x4

o

(a) IR BT feHAfeHmT
(b) TYIY BT I1
(c) UTahTel e A BT e faza
(d) BT BT =TT T
(i) =9 gREedr & fou 379 9 &9 A uRRAfY amazas 287
(a) I &N G &
(b) a9 B =Ry iR g SuRerd &= =Ry
(c) AR B ¥ &g &l
(d) A 3R B eIl

B frar, - x




(ii) 1 3R 2 fow <1 & B

(@) e, T (b) =T, BT
(c) =, dTe (d) =, dr
(iv) ®fa & fISH gRT 39d UdbTer &1 fegor geriar 8-
(a) WA (b) fevea
(c) @RI &1 feafeamr (d) facifaa i

(v) =9 dxE @I uREedT & oy SuReril 3—

20.

(a) TYHST 3Uac AR AARd gRac+

(b) aRerTor

(c) 3MYacH, 3MaR® TRIad iR TRergor

(d) IFHSARI e 3R URTEd

ferferRad 20() & 20(v) T@ @ ued ufey iR fH=l IR ueel &
IR QITT—




(if)

(iii)

ST & THI B HH BB AT 3 SYBRYT DI fdoTell BT Wad Bl
P PRSI Holl (E) DI HF BT S Tl © | S9A 9 dddl
PHT § HAT Uil gfoes sHY GAfaRT R W) HH AR USIT |
Pl BR AT AR § SUART B4 dTell g ol dI HH PR B
T UepTer SeReT # R HRAT &1 e Aol AIDT & | BRI H Hol
@ SUINT BT T 20 AT 91T YHb1el § Sfem §, Siefd
TS YRS BT T8 40 URIRIA & o914 © | HaRNC dige
AT dedl B goll | R AR AT AfD B oI Adl
<gdl 3R B HARRIC dse (Wl Th Ud) Fi & forg 99 2|
9 UHR, 60W TS g8 BT 15W HITHUe gRT HfoRenfud fadan
ST AT §, T8 T4 g\ d 3R 7 8IAT 8 | HU%hU | Taid a7
A & ATPR B Y <Y BIAI &, Sl IR H Th A ! Bl
g, Sl AF® AUEI Gl Aidhe & fory Suygad g g1 g
AW I HHT BT RAFIARYT HH BIAT 8, 3R I 10 AT dd T

TP Fod ¢ | 1x4
9 15 &1 W fofay it fgd o1t &1 9a g—

(a) S (b)

(c) I 3R 9 gl (d) SRITT HIg el

9Id gRT t 999 § gRue § yarfed Soif

(a) Pxt (b) P x1

(c) PRt (d) SIRIFT FH

FEM [T AR TR BT 60W BT SIFeATST BT Afeiua fHar <
HHdT B—

(a) 60W CFL (b) 15W CFL

(¢) 10W CFL (d) 5W CFL

gfcRIES H I~ HH—

(a) ORT & a9 & IHATIURN BIT ¥ |

(b) YRR & a7 & AFHATARI BT 2 |

(c) vRE® & RRI & 99 foyarR

(d) SWRIad aH

L form, e - X



(v) CFLs YR¥IR® dcd @1 ol H 98k & Falfh—

21.

22.

23.

24,

25.

(a) CFLs UR™RE e Bl oIl § HH fAsTell &1 T & 2|
(b) I fIgd o ST BT HH AT 7 |

(c) H—8rsd ™ BT I

(d) SWRIad

S

IfE &9 GECAIERI BIC BT B ol © Al 89 UAT 81T 98l H JRd Bl

oI € | 39 3IHAT BT 9T HEA o° SHDI Hler ARAT BIFTY |

3rerar

9 UsHele SR # Hfdd 8l € o 89R IRR H a1 gfeha

BIell 87 2

FIF DI gite PIRMY S “RET0r & a1 v |va i =81 287
2

TIHTE 3R TIHAISS 3R Bl Wi Td IS 01 & AR TR

fra e faufed fear S aewar 87 2

3rerar

CH,Cl & fHfvr & weaaoll dg o1 ggfa &1 @rer $Ifo |

& A sfafharell § vyad enqgett @1 S gl fhareierar &

MR W AR HITY | 30 IR BT HRUT Al ST | 2

(@ Zn+CuSO, —> ZnSO, + Cu

(b) Cu+Ag(NO)),—> Cu(NO)), +Ag

(¢) Zn+FeSO,—> ZnSO, + Fe

(d) Fe+CuSO,—> FeSO, + Cu

U 3 gRT q9isU & SRURACIUAT (GRERIdT) & f&d Uar

HNAT fHar S Ao 2° FRWALIUSG 45 & Fae g 1 m T

9 TIY B AMET B B o0 mavads o &1 &\aT a1 Brfl?
2

7 e @)




26.

27.

28.

29.

30.

31.

T = iR, f9er gfaRie 0°Q 2, &1 59 e a0 9

Taiford fear v fb aRuer & S99 989 dTell oIRT 3ifSihdd 3R

=JATH BRI? U IR Bl gfte B | 2
Hvg ‘9’

I T S-TT A 3TeifTeh Yot aTell WHfe & 10 U9 ey #

UTT STTCT & TT AeToT B 391 9Hfte H 60 Ufrerd Siiai # 917 STrar
g, I BIF AT AeT0T Ugel a1 g3l BN | 3
Jrerar

FIT RTITeTeh Gl WORTATT RISt & Uil & Sfa—Sqwd &l

UHRY RO B Fhdl &7 FI AT Fl q81?

Sfdd Mma= (Biological magnification) @I 87 &1 UTRAH & fafa=

TR W Sifdd sael| &1 ywrg | - g 3

I &1 3 & 9™ foRay ST It ga sid-ardl Uit qer @

IRE BRI BRI &7 3P gRT AIfdd BEIF AR Sh BRI 9 foRau |
3

T4 IS G1q IR B AT AMATHAT BT 7 A B W T Faveraht

27 Udb IaTBRYT gRT W BINTY | $9 19 &1 IURIA o1 S fbd

JHR BRII? 3

31 d@ P iR Q 3myfie afrad ARl & AR (3rd) Mmad H e

e 1 AR WHE 2 @ UeW ©| §AD [TEACIRgd vl B

ARG T A AT DIfTg— 3

(a) TRAT] H IURYT Seidg [l DI A&

(b) URHUIRN &I 3MHR

(c) arfcas Aefor

(d) STDHT TS Wi Bl &Hd]

(e) =& JifaARS & A

(f) 7P TTES B G

L form, e - X



32. (a) AINSIA FRES @ 994 DI Al B Felded—sic Al
ERT Fad DIFGIY | (IRATY] AT : Na=15; Cl=17) 3

(b) BIWR U1 & AT ATECSH URSHROT BT ARIBT & 181 |

33, faff=1 uerelt & FRUe sad+ie & A9 e aRefl # Iy v E

ARl B few 3R ueAl & SR AT 3
geref & HEH R CREIGE g & HRIH | SMUadHi®

g 1.0003 BHATST qTeTH 153
I 1.31 —_— —
qril 1.33 THPb 1.54
Tehlga 136 _ —_
et &1 ad 1.44 HTeT SSAPISS 1.63
EUSECTIC 146 Wicic 7ol 165
ARUM BT I 147 ATfOTHg 1.71
ENIE 15 et 1.77
IS TATH 152 TINT 242

(a) S AEIH BT A RNTAdT b g ey Afd B |
(b) B9 HEH BT A TI®T Yhi a9 a9 &4 ? |

(c) 3MMIBT B BT oTdt, TR BT et 3R g far 1 & | 57
I fhd 9eg® | UBTe &1 A g s8R

g ¢

34. (a) 9T &H RicdR A1see & fAed &f g @ diddl § X9 ddhd
2?2 T &R R} L
(b) T U AR IUTIT el I 7 AU IR Dl gfe
DI |
(c) <1 T IS AHER H TR iR oAl ugrelt &
gAY |

ZnQ, + Cg > Ing + CO,

o 4@



35.

36.

(a) RS FIWHAT BT [T HIAT FAT MALID &7

(b) T D Ul H BrETSSIARRS B AH AAT H ST W
SO T T = ' ST 2

(c) YIS gRadd SehHY Hal T8l 87

(a) TS R 87 39 A BT foRay | 5

(b) ST 3R Belvd & d1 & iR fRaw | (e iR |xaT
3R TP R B B MR W)

(c) I & I AN &1 AHifeba o g9y o 9 fafa #
AEF T |

aperar
(@) 999 & foIq SffRIo U e &1 oo # Ua Siefig Siig
DI LT WIefiT Sfig fhd UBR rug 87
(b) BTAFAIIT Taad & fbd YR Hefdd 87 R iy |
(c) PRIV &R et SR a8d &1 398 0 B SR Bl
()T ¥ R o Il 7 |
(ii) aTfIT §ST BT 3R AT B |
() @IS fOREN 4l & R @1 Heol Bl Femier 4
AR 2 | 91 B afe BIS B gaa— 5
(i) Bell H gaderr Sar 2|
(ii) Bl & AR F IR GidT ST ¢ |
(i) et & Hiax ReR T o1aT 2 |
(b) faga #Arex @1 Amifed s Hifew | saar fagia den
Frifafery forRau | 5
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