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CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks
for the questions.

General Instructions :

(1)
(ii)
(iii)
(iv)
(V)
(vi)

(vii)

All questions are compulsory.
Marks for each question are indicated against it.
Answers should be specific and to the point.

Question numbers 1 to 8 consist of eight very short
answer type questions and carry 1 mark each.

Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each.

Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each.

Question numbers 28 to 30 consist of three long answer
type questions and carry 5 marks each.

1x8 = 8
2x10 =20
3x9 =27
5x3 =15
Total = 70
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Which of the following lattices has the highest packing efficiency ? 1
TS e T @A @R (o wwel wibiReE @fz 2

(@ simple cubic closed packed (ccp) lattice

e TR W1 (cep) FIbR
(b) body-centered cubic (bcc) lattice
9 (FHTS TR 1T (bee) R
(c) hexagonal closed packed (hcp) lattice
oG foiag AFere (hep) =16%
Define molality of a solution. 1
R R GIGIF RN R TR
For a zero order reaction will the molecularity be equal to zero ? Explain.

1
*[ey @ [ BRIl (molecularity) %5 23 GG 2 i< 341 |

In the first transition series of elements, which element shows highest

oxidation state ? 1
YN RGN (IT G FooTS (FINCEH Gz A S S (a2
Write the IUPAC names of [Co(NH3),CI(NO,)]Cl and K, [NiCl,]. 1

[Co(NH3),CI(NO,)]CI == K,[NiCl,y] 195" IUPAC =13 6721 |

Give one example of globular protein. 1

IGENA @lfbem bl TmizRe il |

The curve showing the variation of adsorption with pressure at constant

temperatureiscalled . (Fill in the blank) 1

29 TeOI® BioiT F197® AT AfRTOT (RS NF (@l 27|
(<=T1 312 259 1)
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8.  What are the monomers of Buna-S rubber ? 1

FeI1-S RIS S TR 6 6 2

9.  What is meant by positive deviations from Raoult’s law ? How is the sign of
AnmixH related to positive deviations from Raoult’s law ? 1+Y+%5=2

TG54 99 LIS [pfs 961 Ifercet [ 3ol T 2 AT+H1 @9 4 ee [pfes ¢ice
A, H BZCR 7 52

10. Calculate the mass of compound (molar mass = 256 g mol~1) to be dissolved
in 75 g of benzene to lower its freezing point by 0.48 K (K¢ = 5.12 K kg mol1).
2

75 g (RIS 191 (R B! (@191 (BNefiF ©9=256 g mol 1) T 1e® SR ([@Hieea
f23015F 0.48 K S T (K¢ = 5.12 K kg mol-t) | GTISICBIR ©F el <1l |

Or/ g

1.0 g of a nonelectrolyte solute dissolved in 50g of benzene lowered the
freezing point of benzene by 0.40 K. The freezing point depression constant
of benzene is 5.12 K kg mol~1. Find the molar mass of the solute.

1.0 g Ruye SIfRcay @iy @Bt 50g (@fSme TaTe® FR0E (@ Sea Rl SR 21
0.40 K. @[&11 f2isss SRt &% (202 5.12 K kg mol- | GRICGR e ©F el
BSIN

11. State Faraday’s first law. How much charge in terms of Faraday is required
for the reduction of 1 mole of Cu?* to Cu ? 1+1=2

FIRICET AL 0! 6121 | 1 mole Cu?* S Cu (a1 Rl F<tet i FRICS S
(charge) =91 2
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12.

13.

Or/ g

Define conductivity of an electrolytic solution. How does it vary with decrease
in concentration and why ?

5! Ry v sifRifzeis sikest frt | alipe! SR #7109t #1091 3 (@i o 59
i = 2

Calculate e.m.f. of the following cell at 298 K : 2
©eTe izl (PR e.m.f. IS 298 K © fefa <1
2Cr (s)+3Fe?*(0.1M) — 2Cr>*(0.01M )+ 3Fe(s)

Given : (fral =NR)
e )= 04V &

E‘(’Fez+ ) —0.44V
Or/e<t

What type of a battery is the lead storage battery? Write the anode and the
cathode reactions and the overall reaction occurring in a lead storage battery.
Yo+1%2=2

(5TC BES [@oIN1 [F 2FRT @1 2 (T BEE @oIR I MRIDS (A G1'T i<
(&S Rl s 7s)ef Kot feori |

For areaction A +B —— P, the rate is given by — 1%+%5=2
Rate = [A][B]°
(i) How s the rate of reaction affected if the concentration of B is doubled ?

(i)  What is the overall order of reaction if A is present in large excess ?
A+B — P, RiEIGR TR Wzl e,

29 = [Al[BP

(i) MBI aMvel gad =7, cofenl RIGNGR TR & oAfRTe 23 2

(i) I AT ToAfFfS 2o @R = corw [iewmR 3 7 fFam =7 ¢

29T CHEM [4]



14.

15.

16.

Or/ g

For areaction: 2NH3(g) Pt s N> (g) + 3H, () 1+1=2

Rate = k;
(1)  Write the order and molecularity of this reaction.
(i)  Write the unit of k.

42 RGO SR . 2NH; (9) Pt N (9) + 3H, (9)
W =k;

(i) R0 P S SRl |

(ii) k=<« foral |

What are alloys ? Name the metals used for the formation of bronze.
1+1=2

I Y fF 2 3G IS TS APCHEoE I fo7l |

7n2+ salts are colourless while cy?* salts are coloured. Give reason.

Zn2+ TR IR SEICS Cu?t FRePTE 981 | el weefia |
Or/ <2y
Calculate the number of unpaired electrons in Cr3* and V3* ions.

cr wie v Simee 29 SR Bregas R Siow 4 |

How will you convert the following (any two) ? Give chemical equations
only. 1+1=2

TS MRIER (FEME 2ARTS S (R 751) 2 (@< IR A<l faw |

(i) Ethane to bromoethene

TR A9 3 3R
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17.

18.

(i) Benzene to biphenyl

RS 211 FRfEIzsIce

(i) Aniline to chlorobenzene

G 21 FF @G

Give reasons : 2

i wexfia

(@ n-Butyl bromide has higher boiling point than t-Butyl bromide.

n-REG1ZA 71201 TwaliF t-AThie J' 2T ToaiiFecd (@R |

(b) Racemic mixture is optically inactive.
QTR i SicEs TeiE [ig |
Or/ g2t

What are ambident nucleophiles ? Give two examples of it.

e FoiFersiza [ 2 20/ 70 Swizsel fuxl |

Answer the following questions : (any one)

o9 YRCFEDIN Ces Wl . (Ricpiet 9t

(i) Give reason for the higher boiling point of ethanol in comparison to
methoxymethane. 2

e e e erere 7 @fe wige wesffa |

(i)  Aniline does not undergo Friedel-Crafts reaction. Why ? 2

QeI ReceeT-@ies [iel <01 (TR | 76312
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19. (a)

(b)

A compound forms hexagonal close packed (hcp) structure. What is
the total number of voids in 0.5 mol of it? How many of these are
tetrahedral voids ? 2

G5! (1912 TCTE T g FTS (hep) 1071 7B 61 | @3 (I 0.5 mol'©
JICS fFAH! g SR 2 ZNE TR0 oFaam 9 2

What is the formula of a compound in which the element Y forms cubic
closed packed (ccp) lattice and atoms of X occupy 173" of tetrahedral
voids ? 1

(I @B (e Y SR T 19y MFhers (cop) 10 R TR W X
SR TOFeR T g9 G oI (1/3) SfEFR I | (@1IBIR R Fe FWefT
SN

Or/ ey
Calculate the packing efficiency of a simple cubic lattice. 3
95! FE TIFhe (SRR HGIFe vl sl 1 |
20. (@) What will be the effect of temperature on rate constant ? 1
fferzig oife 47 @5iTe THeoR AT (F( 27?2
(b) A first order reaction has a rate constant of 102s™* . How much time

will be taken for 20g of the reactant to be reduced to 59 ?

2
5! 22w TR KR oifS gaa T 1072571 | @2 Rfgre R[fgmrers smief
20g T 711 5g €51 g1 23T (RSl a2 &ifoa 2

21. What are the differences between physisorption and chemisorption ? Give
reason why a finely divided substance is more effective as an adsorbent.

2+1=3

(SIfoF SN N IPATS SfEReR “iidy 5 2 (et @ft w1 smd
wfgeenfe smie fpiest @ <1 2
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Or/ g

What is an adsorption isotherm ? In reference to Freundlich adsorption
isotherm write the expression for absorption of gases on solids in the form
of an equation. 1+2=3

SN SBZ U I @I 2 @ eTes S Sigm 2 72 051 (572 S Re
SISO ANIFI9 251t fore |

22. Explain role of the following in the processes mentioned :
1%+1%=3

(i) Depressant in froth floatation process

(i) Limestone in the metallurgy of iron.
T 91 ARSCITS OeT© Ml TRCAS SNl Iy 5l
(i) e esled sMmios HEPSI @)

(i) NI ArgRWTS peifele |

Or/ &2

Write short notes on : 1%+1%=3
(i)  Zone refining

(i)  Froth floatation process
5% (OIl o1l ¢

() o« RwiEfR

(i) P 8o simho
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23.  Answer the following :
(@ Noble gases have very low boiling points. Why ? 1
NI (TR TS Soy@ v | 57 2
(b) Copper does not dissolve in HCI while it does dissolve in HNOs3.
Explain. 2
A HCl © BIg® 72 % HNO;© Bahe® 27 | 1< 41 |
24. Explain the following with an example : 1%+1%=3
SUESCREACE SALRIC SRR S B
(i) Kolbe’s reaction.
79 e
(i) Reimer-Tiemann reaction.
@2-forw Rt
Or/ &2
(i) A Grignard reagent reacts with methanal to form
CH3—CH —CH, ~OH
CH3
Identify the Grignard reagent. 1
@5t faalies RReiaess felicTer sore R R CH, ~GH-CH, -OH
ol < | RsIGa Repieethl s <ol M3
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(i)  Name the reaction : 1

faferaehia @ fera .

OH OH
CHO
CHCI3 + ag. NaOH
H* ]

(i)  Write IUPAC names of the following ether. 1

woTe 1l 3R IUPAC SGo! foralt |
H3C CH3

OC,H5

25.  What happens when — 1+1+1=3

& =B, cafear —

(i) Cyclohexanecarbaldehyde reacts with PhMgBr and then H3;O™.
BIZ (RGBS (1S PhMgBr STI% H;0* (a1 Rfera 1 |

(i) Carbonyl compound is treated with zinc - amalgam and concentrated
hydrochloric acid.

FRE (@19 f&F GuIIeais S 9M16 22y Fi «iews 7 ! [ Wi &
27

(i) Write the major and minor product of ‘Bromination of anisole in
ethanoic acid medium’.

2R Afbe AT ieer 3 e [RiFrs Sesm @Rl 45 < (9l
fifGaiee omief @351 foral |
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Or/sgq

An organic compound with the molecular formula CgH;(O forms 2, 4-DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On
vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the
compound. 3

CoH100 TN9RT @9 Bl & WA 2, 4-DNP (TRrefoe siod 31, [ 5o
Rarers RKelfte w1 i (@eas’ K (@R | SireiE gifis F119 7iws 3
1, 2-EefemeiRRRles o e | (et e w1 |

26. ldentify the product of the following reactions : (any two) 1%+1%=3
wete il e [ifearere smdEiE e s . (Rewear 761

() CHy—C =0 HN-NH,
| (ii) KOH / Glycol, 4

CH;
() C,Hg—CO-CH,— O/
0
92 1 +conc. KOH — 2
/
CH,

27. Give one chemical test to distinguish between the following pairs of
compounds : 1%+1%=3

(i) Methylamine and dimethylamine

(i)  Aniline and benzylamine

29T CHEM [11] Contd.



28.

woTe Tl (9 @IRREARS #1127 (YRR <6 aptlae [ for
(i) TieiEeasiz o vz
(i)  GNFm oI @iz
Or /gAY
Account for the following :
(i) Ethylamine is soluble in water whereas aniline is not.

(i)  Methylamine in water reacts with ferric chloride to precipitate hydrated
ferric oxide.

TETS MR A7 SA9RCPR
(i) BUTHAGNE Are wdiee = fFe afifew w2 |

(ii) =lTe NARFAGNEF (FRIF IR (0o RIE TR ToRE (FRS & H2T
SYETF (T |

Answer the following questions :

(@ Inwhich classes, the polymers are classified on the basis of molecular
forces ? 2

IeITE I NS (HTI TSS9 IR (20! (RS A 2

(b) Sleeping pills are recommended to patient suffering from sleeplessness
butitis not advisable to take them without consulting the doctor. Justify.
1

TEE NuiRivere o 4 @I (Gief ol AT ezl o[ e, e
Tieq o[ SIfie 20 7ol 91 Bfoe 12w | I il |
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(c) What are tranquilizers ? Give an example. 1

(GePEeTzER A ASFN 5 2 @B Swizael |

(d) Name one chemical responsible for the antiseptic property of Dettol.
1

(511 SSIRT <5 (MRS IATTF 7y @hrF e feralt |

29. Answer the following :
O 2RI Ted 1

(@ What happens when sulphur dioxide gas is passed through

acidified potassium permanganate solution ? Write equation. 1

«f2e fSifErs »BifRIs R’ T NSt QeTria Tig S[HiEs (o e
5 27 2 o fera |

(b) Draw the structure of the following molecule and mention its shape :

2
XEF4

w1 il SeBR S-S S Ol Wigfe Gramd 4 ¢

XEF4

(c) Complete the following reactions : (any two) 2

o R =i <t . (Reeien g5y)
() PClz+H,0 —?

(II) XEF6 + Hzo — 7

(iii) P,+SOCl, — 5 2

29T CHEM [13] Contd.



30.

29T CHEM

(a)

(b)

Or/ g

H,S acts only as reducing agent while SO, acts as an oxidizing as well
as reducing agent. Why ? 2

H,S @ &3« Reiss f2pitet i S seaite SO, @ ORkS WS [Roes
ool fardl &, 7 ¢

Describe the manufacture of ammonia by Haber’s process with
favourable conditions. 3

(2T ARO(F G T BLoAW ST 5OIRF (0 N 41 |

Answer the following questions :

TR 2N(QIRE Ted 41 .

(a)

Specify the oxidation numbers of the metals in the following
coordination entities : 1ox4=2

oot Rl STEd! (@919 ArefeTiea SiRel 12 ez 3

(i) [Co(H,O)(CN)(en),]*"

(i) [CoBr, (en),]"

(iii) [PtCl,]*”

(iv) Ks[Fe(CN)g]

[14]



(b) What are carbohydrates ? Give the general formula of carbohydrates.
Why polysaccharides are called non-sugars ? 3

T YGHEIT [ 2 PRI AR o B2l | SAlETRzeEEs
R - =] (@I =] 2
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