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33T CHEM

2023

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

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

General Instructions :

(i) All questions are compulsory.

(i1)  Marks for each question are indicated against it.
(iif)  Answers should be specific and to the point.

(iv)  Question numbers 1 to 8 consists of 'eight very short

answer type questions and carry 1 mark each. ' 1x8 = 8

(v)  Question numbers 9 to 18 are short answer type questions
and carry 2 marks each. . 2x10 =20

(vi)  Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each. 3x9 =27

(i)  Question numpers 28 to 30 are long answer type
questions and carry 5 marks each. 5x3 =15
Total = 70
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1. Why ZnO is colourless at room temperature and turns yellow on heating ?

1

ARG TS ZnO AT 77, g Saifre o B aEaw Zq?

2., How much percentage of space is empty in a hexagonal closed packed

-~ solid? ‘ 1
qegaE i weglere (ol Amiel 5o wrewar R S 4eT 912 U
_ R U
/ Write the name of the catalyst used during synthesis of Clp from HCI by
Deacon’s process. 1

e Aaletd HCIA =/l Cl, eee WETe q9ed 4 SFuoa [e9 A |

4. Name the following chemical reaction : 1
frafeife ammf BiFarde am S @ s

Na ' H

(i) CO , 400K /4-7 atm OOH

-

(ii) Dil. HCI

5. Write fwo significances of Hoffmann bromamide degradation reaction.

T SIiRe s ifeae 76 @fiE e

\y Arrange the following in increasing order of their pK, values in aqueous

solution : _ . 1
frsie wzs Tl wWe FEes pK, I6e TRESS @] ¢
(C,H5),N, NH;, (C,Hs), NH and C,HsNH,
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/Which of the following compound would undergo Cannizzaro reaction ?
1

iy Srle @im @R [iE ¢ger omae
(a) Formaldehyde (FrEAREIET)
() Acetaldehyde  (4fbtbaifEzzo)

\yAmong the isomeric alkanes of molecular formula CsH1p, identify the one
that on photochemical chlorination yields a single monochloride. 1

CsHyp NS UG FANN GEPREA (FIGIE SIEAE IS 3 R
R 9ft ITF'T Tl o IR0

\VE]ement B crystallizes in body centered cubic (bcc) unit cell. Calculate
approximate number of unit cells in 9.2gm of element B. (Atomic number

of B = 23u) 2

B (TR (&6 (P (TZLFH IS G 18 (bee) e e | «fqr 9.2gm B Giliere 2t
O GFF @FIET A o4 T4 | (BF SARNGRE A2 = 23u)

OR/ @4l

The edge length of a face centered cubic cell of an ionic substance is

508 pm. If the radius of the cation is 110 pm, then ®alculate the radius of

the anion. 2

<1 T o e Al A <O WS O tam 508 pm. W O
TP 110 pm 27, (ot RO IPIE R < |

Wﬁt is meant by negative deviation from Raoult’s law ? What type of

non-ideal solution is formed when ethanol is mixed with water ?
1+1=2

AT 3 e Ryl T 7 T2 B @1 AT Bl SR e
TR =™ w9 ot e
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1L

The following limiting molar conductivity are given as—
2 (H,S0,) = xS em®mol !
2 (K,S80,)=yS em?mol™

A'.?n (CH,COOK) = zS em®mol™

Calculate limiting molar conductivity of acetic acid.

e TSt var Ao aEEE—
2 (H,S0,)= xS em?mol™!
0 (K,80,)=yS cm*mol™?

2 (CH,COOK) = zS ecm®mol !
6o abwa As] wata sAfsaizst s 4|

OR [ 5341

The cell potential for the following cell is 0.576 V at 298K. Calculate the pH

of the solution :

Pt H, (9)|H (aq) | cu? (0.01M) | cus)

Given, E(DCug‘f'cu] =0.34V

298K'® O (FIRCHIE e it 97 W 0.576 V| BICH1 pH 1 S sjefmy 254 ¢

P 1y Q)| (aq) | O (0.01M) | Culs)

7 =, E("

@2*/Cu) = 034V
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%For the first order reaction A — 2B, 1 mole of reactant A gives 0.4 moles
of B after 100 minutes. Calculate the half life period of the reaction.

2

A — 2B, 92 TR RF0e 1 78 A Rt 1{}0@%%04?’?{ B Besim
>4 | RiEFnR o G T [l 31

OR/ w33t

The decomposition of NH3 on platinum surface is a zero order reaction.
What are the rates of productions of N, and H, if K =2.5 x 10~4mol-1Ls"1.

2

caifboam TeTre NH, 3 Raarem bt =mrers Rfemt | aft K = 2.5 x 10-4mol-1Ls1
2, (0% N, SIiF H, 3 S o1 e 232

\13/)Why is Cr?* reducing and Mn3* oxidizing when both have d*
configuration ? : 2

Cr2* % Mn3* TSR 3EFHAE RO d4 IR sl Cr2+ (3 [oiesd wis
Mn3* @ TRee < (7@ e '
OR/ @44t

Out of Cu* and Cu?*, which ion is more stable in aqueous solution and
why ? 2

Cu* SIF Cu2t 3 fowas @B ST TR TR Wi R 0 ois 59 200

‘Wine atomisation enthalpy. Arrange the following in increasing order of
their atomisation enthalpy. ' 1+1=2

Mmn, Fe, Zn

R AR e | FRERT e PRt AR R
%mm|

Mn, Fe, Zn
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+1=2
15.  Answer the following questions : L

fwfee ez Teg fia ¢

: i ?
(@) How do polar solvents help in the first step in Sy1 mechanism ? 4

Sy Teaiffaa aom simewsts &fm Wi @ 72T FE?

(b)  Write the structure of the major organic product produced in the
following reaction :

CH;CH,I + AgCN Lot 5Of Hg0 1

-ﬁwﬁﬁ@ﬁ%mﬁm@wmmw@ﬁw@mﬁwmﬁm

CH3CH,I + AGCN CQHSOf /0

16. rite the mechanism of the reaction of HI with methoxyethane. 2

ﬁ@’fxi‘mﬂammaﬁﬁzmmﬁﬁﬁw

- Both carboxylic acid and alcohol can form intermolecylar hydrogen

bonding. But the boiling point of carboxylic acid is more than that of
corresponding alcohol. Why ? 2

Wﬁaaiﬁ%&ﬁmmm%mwmﬁmf
%EW%@»QW@WW‘R@QQW @fe e

18. coordination compound with molecular formula Crcy 5H .

! 3250 precipitat

oo moles of AgCl with AgNO; solution. What is th Pty
the compound ? :

CrCly.5H,0 =eifeamqa RF8 seft cnst «ioiz AgNO3 U9 T3t Rifar R 3
= AgClT Szt % 7 | CTINBIR 515 ATFeLH] 5 GE
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OR / &9y
Draw the facial and meridional isomer of the complex compound —
[CD(NHa)a (Noz)g] 2
WW@WWWWW@WWWWQMW_

[CO (NH3)3 (Noz )3}

19. Show that for the reactions of first order, half-life period is independent of
initial concentrations. What is the unit of rate constant of a zero order
reaction ? ; 2+1=3

ooy e [ A (rdedl @ Rigaidie e [iFass «rfes aver
8o {63 TR | 27 v [igae oifs g a0 2

/29./ Answer the following questions : (any three) 1+1+1=3
RS ewTied Ses il ¢ (R fofaon)

(a)/ What is the effect of pressure on the adsorption of gases on solid ?

1
5 oM S (o ST SofS biod o 7
.\(b)/’Why are hydrophobic sols easily coagulated ? 1
T BN R T SewR 2w 2
() How do emulsifiers stabilize emulsions ? 1
AR T (A T T T
}‘L Give an example of bio-chemical catalyst. .
R e e e S '
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21.

Answer the following questions :

Ffafie e Gew fa ¢

(@) The elevation in boiling point for 1 molal solution of non-volatile

solute A is 3K and the depression in freezing point for 2 molal solution

of A in the same solvent is 6K. What is the ratio of Kj and K¢?
1

SRR B]Y A q 1 WEE GAIBR SOelid BRI 3K T SIE 0] U 2
T SR TRy AT RIS SRAAE WA 6K 28 | K S KA o
347? ) _ '

(b) A gaseous mixture of two substances A and B, under a total pressure

of 0.8 atm is in equilibrium with an ideal liquid solution. If the mole
fraction of substance A is 0.5 in the vapour phase and 0.2 in the liquid
phase, then calculate the vapour pressure of pure liquid A. 2
A Si% B oWie 40R (o121 el 39 5191 0.8 atm T ST T G5 S ©e
TR TS TGS ACF | AN A A F AT SRES Wa S 0.5 2
WIF T S WE SR 0.2 T, (O0% R O SRES A T I bisf

@efa w1

22. Why a solution of [Ni (H,0)g]?* is green while a solution of [Ni(CN)4]?- is

colourless ? What is primary valency of Ni in [Ni(CO)4] ? 2+1=3

[Ni (H20)e]?" &R 394 TS W [Ni(CN)y]?~ @3 3392 28w g <=1 |
[Ni(CO)g]® Nid I3 Qrerel IE2oks

Answer the following questions : [Either (&) and (b) or only (c)]
s enprrze Tea fal ¢ [(o) I (b) 7RI T (0)]

(@) What will happen when vapour of 3° alcohol is passed over heated
copper at 573K ? 1

573KW@@@¢%WGW3°ﬂWWWW
=T 9

[8]
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(b)) How to get synthesize aspirin from salicylic acid ?

a5 (ZFHEET Gbed A\ @ e IR AR

(c) How will you convert the-following ?

wae WAEAR @S oAftafEs ol

)’ Acetaldehyde to isopropanol
ABTHATEZIEER o[ WIEE oA s

/ Phenol to 24,6 tribromophenol
AEa 2@ 2,4,6 GiEa W e
4} Ethanol to chloroform

3YFE oF FTE

24.  Answer the following questions :
were fral ensrara Tea fra ¢
Convert the following :

O AfGEAHLTH HoAw @4l ¢

. D) Ethyl amine to Ethyl isocyanide

_3@?—1 i o) 32A%E 25 BIENIRG
o (II) Aniline to p-Nitroaniline
_&ﬁ%m A pAEE @R

._,,./ﬁz"r') Acetamide to Methyl amine

fBoRTe e faze «fim

33T CHEM [9]
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1+1+1=3
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OR / G211
Explain why : 1+1+1=3
wrael wexffar g
/ PK} value of aniline is more than that of methylamine.
Ao pK, 3 T FeRaafmete @R o)

Ethyl amine is soluble in water but aniline is not.

imaﬁﬂﬁsﬁﬁwﬁmﬂﬁﬁam|

(iii) Aniline does not undergo Friedel-Craft reaction.

ffErs freesamty R TR |

25.  Answer the following questions -

SeTS 3l ewrae Gew f e

(@) Which structure of protein is normally unaffected during denaturation
of protein ? 1

A pesad @B @it sigme SoTS U/ Frormy 2
OR / 927Y

A non-reducing sugar on hydrolysis gives two re

ducin mono
saccharides. Write the name of the non- &

reducing sugar.

rp/ Name the central metal ion present in Vitamin B1s.
fe5ifim B, ® o @y qg SEREE % ey

OR / 9251

What pyrimidine bases are present in DNA ?
& & PiRfrer el wee DNA© CoRt 17 2
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(c) Why vitamins are also called coenzyme ?

1
fesifim Ee B 7= S e @t =
26~ Answer the following questions :
e empied Tes fra o
_(a)~"Classify the following as addition and condensation polymers :
Yax4=2
% TS RS (oM TN o tedm Fecai Rore (e
F41 8
Terylene (C5f3#), Bakelite ((#1125), Polyvinyl Chloride (#iféif&nIzz1
Z'412), Polythene (#if#2)
y/ Give an example of biodegradable aliphatic polyester. 1

or-Rae sy G fFtElbe Afesike Snizad fra
OR / @24t

Which of the following polymer can be formed by using the following
monomer unit ? : |

SeRRe TR 9L TR @ ARWR o TR oA e
(0]

NH

27. Three electrolytic cells A, B and C containing electrolytes ZnSO4, AgNO3
and CaSO4 respectively were connected in series. A steady current of 1.5A
was passed through them and 1.45g Ag was deposited at the cathode of
cell B.
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661 Rigece™ A, B Wi C 7A@ ZnS0,, AgNO; W% CaSO,¥ &% F1f
(PTAFEH! (W Fewre T T T | (@asR N 1.54 Riyge b
N T WS (PRI (FUTE 145¢ Ag T T |

(1) How long did the current flow ? 1
s
R e e Rgge vifere w4 A

/( i) What mass of copper and zinc were deposited ?

v e st o o R o 2

(Given/fazl g, |
Atomic mass of / ARWRRE ©4 Cu = 63.5u, Zn = 65.3u and Ag = 108u
1+1=2
/ _
28./ (1)  Answer the following : (any three) 1x3=3

RS ermza Ser Wt ¢ (@ o)

/ Arrange the following compounds in increasing order of their
- boiling points :

= S Tzs Tewis W TEaTe o 3
HzS, HZO, HzTe, HZSC’
y What is the number of non-ionisable hydrogen atoms present in
the final product obtained from the hydrolysis of PCl5 ?

PCl53 TiRossd 3 aie pore JNdls o S-SfAFe RwrE
ARG FAy w2

(ii)) What will form (mainly) when red phosphorus is heated in a
sealed tube at 803K ?

SOBKWWE@TWWW(WS)ﬁ?W{??
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@ Write the chemical formula of the Xenon compound which has
pyramidal structure.

W@WWW@ﬁ&WWﬂW@ﬁMI

(b) What wlfill happen, when (any two) : 141=2
s s, cifent (R won) 5 '
(i) nitrate is heated at 673K.
(T NLFEF 673K 5199 FAE |

(i) ¢ reacts with KF.

XeFg 9 KF3 Ot [feran afaee|

W”Cﬁérine gas is passed through hot and concentrated NaOH
solution.

ST I 96 NaOH & TSR F'=/9 (512 bifee {0 |

29. (@) Answer the following : 1+1+1=3
a7 faa

"

\_)j,l/—ﬁ-Butyl bromide has higher boiling point than t-butyl bromide.
- Why? '

n-ReG%s quizee Toas +-[SoiRe qwizver &%) e

\}f)/ Arrange the following in increasing order of their rate towards
Syl reaction—

Fafiie cirmzs Syl R sfemer Saewe mer—
CH, = CH - CH,-Cl, (CH;),CH-Cl,CH,= CH - CH, - |
Wme Finkelstein reaction.
|
e Rig= &) -
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OR / @19t

An alkyl chloride (CsHy,Cl) is an optically active compound. The
compound was treated with metallic magnesium in ether and the
product on treatment with ethanol produce 2-methyl-butane. Write

all the reactions and find out the structure of the alkyl chloride.
3

Gin G e Fa%e (CsHn Cl) G2tz e sifan =miel | (Jihl 22199
(ITATRRI 4igR ive Rfdr e iz 21| Besifis (2Rl GRIAIE! e
ot [iem 3R 2-Faize [Soa Seim w@ | TREEE B & o
& FIZCHR 19 AFS B2l

(b)  Complete the following reactions : T2

fFefiRe Ridmrmzs s f s

_ ¢ dry ether
‘/ffj/ 2 +2Na
' 0,
}jia/ (i) Fe/HCI
(i) HNO,/ 0-5° ¢

30.  Anorganic compound (A) with molecular formula CgHgO forms an orange-
red precipitate (B) with Brady’s reagent and gives yellow precipitate
(C) on heating with iodine in the presence of sodium hydroxide. It neither
-reduces Tollens’ or Fehlings” reagent, nor does it decolourise bromine water
or Baeyer’s reagent. On drastic oxidation with chromic acid, it gives
carboxylic acid (D) having molecular formula C7HgO,. Write all the
necessary chemical reactions and mark all compounds from (A) to ( D).

\ 5
CgHsO BT FTFeR (Tl (A) D7 @A Rt ot wwemig 39T
WHECFAY (B) R T (T0MBIR e W AN 2Re TS Fo oy
R TR 7999 ST (C) Geoly w07 | NGB BUFE Al (e wiEal
3 AT A R R 98 IR ERIE | S ot oirs S s
P @GR CH0, T AFehifiEg IREk e (D) F® F3 |
A PR [ @R A) T @@ (D) @ @I e 31
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OR / 52y

Complete the following reactions :

rfEfrs e T e s

O +
() g - REadH

1+1+1+1+1=5

(i) KMnO, / OH
(i1) : .
(ii) H,O*

O
(i) n [AgNHYl
“CHO

O
Zn-Hg /HCI
(10) CHy -

(i) CH,MgBr /ether
(v) CH;—CH;—C=N (i) H.O"
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