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CHEMISTRY (Theory)
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Time allowed : 3 hours Maximum Marks : 70
Frffie w5 qve SifirEaT 3% 70
General Instructions :
ftt Al questions are compulsory,
(ti)  Marks for cach question are indicated against it.
(it}  Questions number 1 to 8 are very short-answer questions and carry 1 mark each.
fiv)  Ruestions number 9 to 18 are short-answer questions and carry 2 marks each.
) Questions number 19 to 27 are also short-answer questions and carry 3 marks each.
(vi)  Questions number 28 to 30 are long-answer questions and carry 5 marks each.
(vii) Use Log Tables, if necessary. Use of calculators is not allowed.
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10,

Define ‘order of & chemical reaction’,

‘ww TEEfE st & ST 9 oftew fefEw |

What is the total number of atoms per unit cell in a face-centred cubic (fec) crystal
struclure 7

U e SR (feo) TR S # ofa gfe dw qomgei & e g e
@ 7

Why is the bond angle in PHy molecule lesser than that in NH,; molecule ?

PH, 37 # WA F10 NH, 3] ¥ S@Ea S & 59 w1 g @ 2

Of physisorption and chemisorption which type of adsorption has a higher enthalpy of
adsorption ¥

- itfere s it oaEt sfrgmo § 3 ey wmR & afwi sl oded

il @ & 2

Draw the structure of the compound whose IUPAC name is 4-Chloropentan-2-one.

mﬁﬁmaﬁﬁﬁmmﬁﬁaﬂmmiwacm4.wﬁﬁﬁwmﬂl

Write the IUPAC name of the following compound :

GHj -0 - CH, — CH —CHy—CH,
|
CH,

frefafas difs @1 wpac sm fafa -
CH, - 0 - CH, - CH - CH, - CH,
|

CH,

Write a chemical reaction in which iodide ion displaces dizzonium group from a
digzonium salt.

T TS S e e sHiERE e Us sRienEd e (@) 9
SEUFAIfATT T (g9) 51 i s e |

Define the term ‘polymerisation’,
‘e U5 @ g S |
List the factors which influence the rate of a chemical reaction.

3 FE F FE R0 W UF TEEEE st S g o aEg F718 §

State the law co-relating the pressure of a gas and its solubility in a liquid. State an
application of this law.,

fedfl 29 % & W &) facEm st 36F <@ #1 wEfye w0 g e @ fafew |
W fEw & vE syEm 4nEy |
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11, A first order decomposition reaction takes 40 minutes for 30% of decomposition, Calculate
t,y value for it. 2

UH o wife d aeed sfafma # aow swweR F U 40 free w1 oww e 2
s 0 4, & A e S |

12. Complete the following reaction equations : 2
(i)  CgHiN,Cl + KI— ...

i1 H
CY) -~ ]
(i) C=C + Br, —,

frrwfafaa sifafimn e 0 gof Fifaw .
(i) CHN,Cl+ KI—> .,

; . ~H CCl,
{1jj /(: = C.\ + qu, — e
H H =

13. (i} Why are haloalkanes more reactive towards nucleophilic substitution reactions thin
halparenes ¥

lit}  Which one of the following two substances undergoes Syl reaction faster and why ? 2

al
\)\/ or /\.,/\Cl

() =i afoerm wfefre & of e siwgw ddmadr § s
|iFg i ER § 7
(i) a2 werdl § § S sy sl sfvs dEa 3 g @ siw =1 o2

a
\/I\/m/\/\m

14. Answer the following : 2
() ‘W]:uch neutral molecule would be iscelectronie with ClO™ ?
(i) @I Bi(V) and Sb(V) which may be a stronger oxidising agent and why ?
frefafaa & =@ fofan -
) Clo-F WY G I ] gHgHE g 2
(i) Bi(V) 3 Sbiv) B § S 3w wEw 39AEE A T a4 2

15. Write complete chemical equations for ; 2

(i)  Oxidation of Fe®t by Brzﬂﬁ_ in acid medium,

(i) Oxidation of 520%‘ by Mnﬂ: in neutral agueous medium.
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1. Define ‘order of a chemical reaction’,
o TEEtE s @ S S sy fafae |
2. What is the total number of atoms per unit cell in a face-centred cubic (fce) erystal
structure 7
wm—%ﬁamm;mmﬁwﬁrqﬁzﬂamﬁﬁrﬁmw
gl @ 7
3. Why is the bond angle in PH, molecule lesser than that in NH; molecule 7
PH, 3] 5 ST B0 NH, 3] ¥ ST wor § w9 w4 a2 2
4. Of physisorption and chemisorption which type of adsorption has a higher enthalpy of
adsorption ?
. witfer el af et sifginer 8 & R www & s 9 stfgn ot
A ddt & 2
5. Draw the structure of the compound whose IUPAC name is 4-Chloropentan-2-ane.
mﬁﬁmaﬁnﬂmmﬁ@aaﬁﬁqﬁmxmacnm4.aﬁlﬁ&#q+zma |
6. Write the IUPAC name of the following compound :
CH, =0 - CH; - CH - CH, - CH,
CH,
ffefan 4f @ wpac 5w fafaw
CHl(0~+OHy = CH ~ CHy -~ CH,
CH,
7. Write a chemical reaction in which iodide ion displaces diazonium group from a
diazonium salt.
U THEiTE s e GeE sEeEe e TE SRuSieY wE () 9
SEUATRN 998 (39) 9 fawnfes &= & |
8. Define the term ‘polymerisation’.
TEHE UG I GRET Hie |
9. List the factors which influence the rate of a chemical veaction.
I B F G TR W A R 6 ow S et a5 f
10. State the law co-relating the pressure of a gas and its solubility in a liguid. State an
application of this law.
fadl 58 # w9 1 faeEa it 9% Tm W wEtE =9 9 e E fefar |
9 fam w1 v s ey |
56/2 2




ﬁmﬁﬁﬁ%mwmw&m:
R LR N L T a—

i) 3eTE Seg qreny § MnOy 3 S,0% # 379

16. How are the vitamins classified 7 Mention the chief sources of vitamins A and C. 2
ﬁaﬁa:ﬁmavﬂa;m%ﬁfmrwé ?ﬁaﬁqaaﬁrc%g@@?ﬁmm%ﬁﬁql
17, Deseribe the following, giving an example for cach - 2

(1) Glycosidic linkage
(i) Peptide linkage
OR
Deseribe the following terms in reference to proteins -
(i Primary strueture

(i) Denaturation

m%mﬁm&ﬁ@ﬁ%ﬁaﬁmmﬁm:
G) Tl A (fed)

18. What are thermoplastic and thurmn:mtting- polymers ? Give gne example of cach )

aﬁmmaﬁwaﬁﬁﬁwagmwﬁﬁﬁ?ﬂﬁammﬁwﬁﬁrm

18, A solution tontaining 8 g of g substance in 100 g of diethyl ether hoils at 36-86°
whereas pure ether boils at 35'60" C. Determine the molecular mass of the solute.
(For ether K, = 202 K kg mal™)) 3

OR

Caleulate the temperature at which a solution containing 54 g of glucose, CsHmGﬁ: in
250 g of water will freeze, fKr for water = 1-86 K kg -mui"l-j

U fovem, W swmuiee fm F 100g § ved o909 & 8¢ 9 = ar m a
as-aﬁ"cnﬁaﬁmé,a&ﬁ;ﬁﬂzéﬁﬁ-ﬁnocmmé|ﬁrézr$raﬂﬁaa;
RS g #SY | (3R F K, = 2:02 K kg mol-1)

3eET

Wwﬁmﬁfﬁqﬁﬁmﬁsﬁmﬂ%ﬁwﬂmﬁaﬁ%mﬂ
b4 g TOlHIE, CgHy,0q, A WE & F9m 7 71 | [ K, (5 % fam) = 1:86 K kg mol™! |
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20.

2.

22,

23,

24,

Silver crystallises in an foe lattice, The edge length of its unit cell is 4-077 x 1078 om and
its density is 10.5 g cm ", Calculate on thig basis the atomic mass of silver.
(Ny = 602 x 10% merly 7

mmm~%ﬁaﬁmmfrcc}amﬁmal%raﬁmﬂlmqﬁzﬂﬁaﬂaﬁtm
H077 % 10 om & 797 s gy 105 g em™ 8 | 39 3R W foyesy TEHI] FE
T HT | (N, = g0z « 1028 mol~!)

TESE (HeE e Jaﬂwmawmfﬂﬁﬂﬂhaw}ﬂﬂa‘hﬁmwm#mr
nﬁmmﬁw@?wmiﬁhql&am%m?ﬂmm
(UHEs) Feissi & fer i g o

How would you account for the following situationg 7
() The transition metals generally form coloured compounds,

(1) With 34* configuration, Cr®* acts 45 a reducing agent but Mn* acts gg an oxidising
Agent. (Atomic masses, Cr = 24, Mn = 25)

(i) The actinoids exhibit a larger number of oxidntim} states than the corresponding
lanthaneids,

ﬁmﬁﬁﬁyﬁ"ﬁ%ﬂrﬁfﬁrﬁiww:

O HH SR WO G e a8

() ad“ﬁam%mwﬁwmmﬁmmém%mw»mm
aﬁwmmal{mm,m:m. Mn = 25)

(iii) ﬁﬁﬁﬁ%%%ﬂmﬁmwwm%

(a)  What is the basis of formation of the spectro-chemical series ?

tb!  Draw the structures  of geometrical isomers of the following coordination
complexeg - -

JCn{Nﬂalaﬂla] and [CoCly(en),1*
(en = ethylenediamine and atomic number of {’:‘u iz 27)
fa) ﬁ@-mwmﬁ%mwwﬁ ?
(by  Frefefas SUREHAST Hgel (SrEeEd) ¥ ST ST 9 g 5
mﬁﬁﬁﬁ Eﬂﬁﬂz :
CoNHy)Cly] 3T (CoCl, ey, 1+

{en=wfﬂﬁiﬂmﬁtﬁqaﬁ?cuwmmzzﬂ

la]  Name the feagents and write the chemical equations for the Preparation of the
following compounds by Williamson's synthesis :
fi)  Ethoxybenzene
(i) E-Methyi-z—methuxjrpmpnne

b Why dg phenols not give the protonation reaction readily ?
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26,

27,

28,

(a) ﬁﬁﬂmﬁ#ﬁﬁwﬁﬁmﬁmﬁf@aﬂ?ﬁrﬁ%ﬁqﬁr%maﬁmﬁf%m
ﬁﬂﬁmﬁﬂ;“ﬂﬁm%ﬁﬂq
() CEEE=
(i) 2.HPae-2 gt

(b) %mﬁﬁmaﬁquﬁm?

What chemical pringiple is involved in choosing a reducing agent for getting the mptal
from its oxide gre 7 Consider the metal oxides, Alaﬂa and Fn,ﬂ_s, and justify the chojee off
reducing agent in each case,

wamgmﬁwﬁmw%mm%mﬁmm
mﬁﬁmimqiﬁﬁwﬁ.mznaaﬂtmzuﬁﬁm%mmm
% v & s g

Account for the following observations :
(1) PEy, value for aniline 18 more than that for methylamine,

(i1) Methylamine in water reacts with ferrie nhlpi-i:[e to give precipitate of ferrie
hydroxide,

(iif) Aniling does not undergo Friedel-Crafts reaction,
Fefafan saei 3 fere Fr Famy

(i) Qﬁ?ﬂ?aﬁpl{hmw*ﬂ(bmﬁﬂrﬁgﬁﬂél
(i) mﬁﬁmﬁm%mﬁmm%mwmﬁmh
(i) OfE HIEH-FEH 3 sffEa T &6

Mention one use each of the following drugs :

i) Ranitiding

(ii)  Paracetamol

(iif) Tincture of iodine

Fferfan afwfes % & TF H UH I9En fefam -

(i) fed i

() Tfgemie

(i) ¥R G sy

Conductivity of 0:00241 M acetic acid is 7-896 x 10 S cm™! Caleulate its molar
conductivity, I ﬁum for acetic acid is 3905 § em? m:‘-r". what 15 jts dissociation
congtant 7

OR

Three electrolytic cells A, B and C containing solutions of zine sulphate, silver nitrate and
copper sulphate respectively are connected in series. A steady current of 1-5 ampere is
passed through them uni 1-45 g of silver is deposited at the cathode of cell B, How long did

- the current flow 9 What mass of copper and what mass of zine were deposited on the

concerned electrodes ? (Atomic masses PAg =108, Zn'=654, Cu =63-5, all in amu)
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000241 M TEITES 3 &1 SeiEal 7896 % 10° Sem™! § | S HieR Hierhar e
A | aft WheF 7w F A" T OAF 3905 S em® mol™ B, A THH ST feTH
T B ?
HYar

i frgr-ameed Fw A, B 3R ¢ fd e G webe, fae e S HIW
m%ﬁw@wﬁ,mﬂiwﬁlmmaﬁmwaﬁﬁ
o wEfed & o # W T 49 B & due W fAe W o145 g T I OE
Hﬁlﬁﬁﬁmﬁwﬂﬂﬁﬁaﬂﬂiﬁﬁ?maﬂtmﬂ;ﬁmﬁ-ﬁmﬁm
wg, soEeEl W ffe go @ 2 (T ZSEEM : Ag = 108, Zn = 654, Cu = 635,
"Fl"lﬁlimuﬁ]

29, (a) Giving a chemical equation for each, illustrate the following processes :
(1) Cannizzaro reaction
b Aecetylation
(i) Decarboxylation
(b)  State chemical {ests to distinguish between the following pairs of compounds :
(i) . Propanal and Propanone
(ii} Phenol and Benzoic acid 3,2
OR

(a) An organic compound A contains 69-77% carbon, 11-63% hydrogen und the rest is
oxvgen., The molecular mass of the compound is 86, It does not reduce Tollen’s
reagent but forms an addition product with sodium hydrogen sulphite and gives
positive iodoform test. On vigorous oxidation it gives ethanoic and propanocic acids.
Write the possible structure of the compound A.

(b  Write the chemical tests to distinguish between the following pairs of compounds :
(it Acetophenone and Benzophenone -

(#1) Ethanal and Propanal 3,
(@) TEE % fAu ue-um TeEEE gHE fGeet FefeRen s @ W S

G)  Hiemr srfafE

(i) UHTEEHT

RCEICIICa el
by A F Freiotes g § 4R w9 & fow gesi s e

G) WiuAw R woEE f

i) W i aEs e H

j o3
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(@ U S WM A F 6977 wdw, 11°63% wSE st 9w s 2 | i

| H SVEE FAT 86 8 | A e Vs B A T e v wfeay
TR GEREE § WY Ao IR N & i s s 9w
R | W IEH B W T WEEE e i S s R |
difi A 1w G fofae |

(b Fefefas g § A @ wew w2 & G gwatE wed @ ke
(i) THETEER #i A §

Giy UgAE s Side i
30. Agsign reasons for the following : =6
(iY  Sulphur vapour is paramagnetic.

(i) Ammonia ( NH,) has greater affinity for protons than phogphine (PH).
(iii)  The negative value of electron gain enthalpy of fluorine is less than that of chlorine,
(ivl 8F is much less reactive than 8F,.

(v) Of the noble gases only xenon is known to form well-established chemical
compounds,

OR

(a)  Describe the favourable conditions for the manufacture of (i) ammonia by Haber's
process, and (ii) sulphurie acid by contact process.

(b)  Draw the structures of the following ;
i PCl (g)
(i) 8y ()
(iii) CIF, (g) 2,3
frafefan & fau @ fafay
() HER AT HIgEEE gl g | s
(). HERE (PHy) #1 3a SHIGE (NH,) 3% it S5 i a2
(i) TGHIA F1 Segi AT w1 HOTEE W I &1 shE &9 A d |
(iv) SF, 3 AU SF, g7 FH Wowd ar 2 |
(v) SoFE A FEE A F @ vEEEE A W SR & 9 o §
Ha
(@) ) FR F W 8 s, S o S (SE) W § geRiE o, ¥ an
i S werws ufifeafn g ¥, 39 ave s |
(by FfefEg s smfas it -

() PCL, (g)
(i) 8 (g)
(iii)  CIF, (g)
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