Total number of pages - 16

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 :

(1)
(i1)
(1ii)
(iv)
(v)
(vi)

" (wii)

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

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

Question nunibers 9 to 18 are short answer type questions
and carry 2 marks each.

Question numbers 19 to 27 are nlso short answer type

questions and carry 3 marks eaclt.

Question numbers 28 to 30 are long answer type

questions and carry 5 marks eacl.
[]

1x8 = 8

2x10 = 20

3xQ =27
5x3 =15
Total = 70
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\& Why ZnO is colourless at room temperature and turns yellow gon heating ?
1

R BRTS 700 RN T, o Saifes IR 8 WA
é& How much percentage of space is empty in 2 hexagonal closed packed
solid ? 1
oY fivw AT (Aot ~ie BT srwepal RN SR 4 % ey
Cx\ Write the name of the catalyst used during synthesis of Cl, from HCI by
- Deacon’s process. | 1

fozw AT HCI 51 Cl, ogs FR(C 2R TSGRz a1

K Name the following chemical reaction : 1
fAsfaRe amfe R 7w S o4 ¢

Na H

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

o

(ii) Dil. HCI

54 Write two significances of Hoffmann bromamide degradation reaction.
1

T 3 aiRe R [fEme gor e B

QQ Arrange the following in increasing order of their ph: values in aqueous
solution : 1

frare sza T udS BigeR pi, we Taaws el @

(CEHS)SN’ NH 3, (C_QHS)Q NH and C;-HSNH-‘!

33TCHEM - [2]



/! P
@,\ Which of the following compound would undergo Cannizzaro reaction ?
1
s SRS oy o AT YA iz

(@) Formaldt‘hvdc (ﬁtﬂf’ﬂ%ﬂa@)
(b)  Acetaldehyde («foTrefezize)

8 Among the isomeric alkanes of molecular formula CsHyy, identify the one
that on photochemical chlorination-yields a single monochloride. 1

CsHyz SR Sicrares St GoEPIIRA (SIRCHIE SIS AT &tz
R G INFT Qs e IR

Gg\ Element B crystallizes in body centered cubic (bec) unit cell. Calculate
approximate number of unit cells in 9.2gm of element B. (Atomic number
of B = 23u) 2

B GIoR (T (T (FETHIT TG 1T (bec) T AE | S 9.2gm B (TTS 43
TR G (T TR A4 T4 | (BT AR FAT = 23u)

OR/ 2!

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 calculate the radius of
the anion. 2

B e T TS ¥ A B A T Targ 508 pm. W RORFR
A 110 pmr T, (ST GATABR I ol |

1:8\ What 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

3T g warges Mo A & 3012 Bawrs o A fiee SEE
¥R9 WM wg (ofgl T Y
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' _ jven as — 2
a4y The following limiting molar conductivity are B

"Sl (HQSO4) =xSem?mor !
L (K,50,) = ySem*mal !

2 (CH,COOK) = zSem*mol '

imiti i ic acid,
Calculate limiting molar conductivity of acetic acit

Ruffes Mard 7o siffrfoear aw@ @ —
2 (H,80,)= xS cm’mol”’
2 (K,50,)=yScm*mol !
A (CH,COOK) = zS em*mol™
oz aftes TarS} v'ar Affer siem 31|
OR / w2t

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

Pt| H, (g)|H" {aq) ” Cu® (0.01M) | Cu(s)

[

Given, E(:}u,‘,+ {cu) =0.34V

298K ® T (IITDA RYe 578 3854 W 0,576V | AGR pH A W ojeper 2 ¢

-]

Pt| Hy ()| H” (ag) | cu® (0.01 M) | Culs)

- o e, %»;m)-o.a?v

!

_ |



O?;ﬂ;: first order reaction A = 2B, 1 mole of reactant A gives 04 moles
ter 100 minutes. Calculate the half Jife period of the reaction,

2

A — 2B, 23 gy RPAOS 136 A fafgara 100 fifitba fores 0.4 0 B Beoq
F | RIFDr g w0 B

OR/ @33y

The demmpﬂsition of NH3 on platinum surface is a zero order rea-tion
What are the rates of productions of N; and Hy if K=2.5x 10-%n0l-[ 51,
pi

A TS N, 3 Ree Bt S RfEEt | A K =25 % 10-4mol-1 L5
2, (S8 N, =% H, 3 Teoitvime 39 o 5°92

~ Why is Cr?* reducing and Mn3* oxidizing when both have 4*

configuration ? 2
Cr?* 9% Mn3t TOEE ERGA [ 44 49K imgel Cr2t @ Ruke 9%
Mn?* (1 s34 450 (r4RIE oo

OR / 924t

Out of Cu* and CH2+; which ion is more stable in aqueous solution and
q
-

why ? 2
Cu* QI Cy2+ 3 foTRO (PN O Tty Hrae wigs 31 @3 wie ¥ 53¢

% Define atomisation enthalpy. Arrange the following in increasing order of
their atomisation enthalpy. 1+1=2

MH, FE; Zn
AR qraafE A i Fefie e fiee s @LER

TCRFTS Mo |
Mﬂ, Fe, Zn
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: 1=
£:l,k.ﬂnswer the following questions : 1+1=2

FefiRe e See fm

tstepinS. g
(@) How do polar solvents help in the first S¥€P N1 mechanism ? ]

Syl RrnifRfte s omrwers am M RS 212 a2

. i r ; 1 ,
() Write the structure of the major organic p oduct produced in the
following reaction :

C,HsOH |H,0
CH3CH,I + AgCN —2-5 < / 1

el Rigarse Sem @Rt 73 toRe RiTAETs smefeg am G -

C,HsOH [H,0
A

CHyCH,I + AgCN

. Write the mechanism of the reaction of H] with methoxyethane. 2

ﬁw'ﬁitw?:ﬂr@maﬁmraﬁmﬁﬁ%w

dQ Both'carboxylic acid and alcohol can form intermolecular hydrogen
bonding. But the boiling point of carboxylic acid is more than that of
corresponding alcohol. Why ? 2

TR <o Wi cer g SIS FBG(E T8 NN TR S
fee sl afbor Somes WY et @fs 7

8. A coordination compound With molecular formula Cr¢ [3.5H,0 precipitates

two moles of AgCl with AZNO; solution. What is the structural formula of
the compound ? 2

CrCls 5H70 SRR RS sy ol BiZ AgNO; T4 TS Rt o w3
Tt AgClT SusTms ) R DR a1 Neraoo! [

33T CHEM
[6]




i‘:-,‘,: .-‘
o L -

OR/ SGieqt
cRraw the facial and me'ridional isomer of the complex compound —
[CO(NHa)s(NOQ)J :

iﬁﬂ Cﬁﬂﬁm @W IEY Cdfélemc;[a N VB S g

[CO(NHa)g (NO, )3]

dﬁ\ 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

oo TR Rfdme qir redl @ Rferabr e e [Rienes 2RiEs 9rer
8T ST acn | g @ Rfdam oS e @37 192

%.\ Answer the following questions : (any three) 1+1+1=3
f=fafis erprze Sex ot 3 (Rrerr ol

o) What is the effect of pressure on the adsorption of gases on solid ?
. 1

e IR AT (I TR 89 TS Bis dor &2

) Why are hydrophobic sols easily coagulated ? | 1
HERE] AR [ GIRITE WO T ¢

(c0 How do emulsifiers stabilize emulsions ? 1

BEIREIR: FRE @FEE TS A A2

{( Give an example of bio-chemical catalyst. 1

o IERe SEEee (R By i
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21. Answer the following questions :
FafiRe e e i ¢

The elevation in boiling point for 1 m‘f’l oint of non-volatile

solute A is 3K and the depression in freﬂzinf Pr " or 2molal solution
. " > ratio .

of A in the same solvent is 6K, What is'H€ OF Ky and K;?

al SUEUHUH

1

RN WK A3 1 TEE HER SOARS OREY 3K 24 i aran was 2
Ve S R AT R aeeas W9 6K K, St o2 waang fa
73?

] 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 1% B *WI Yo ()7 e 75 5191 0.8 atm T A& § g7 T €47
TR (00 Fagerie AT | A smel A T AN SRERE T s 0.5 38
TIE ST TE© T7 SN (.2 37, (O0F [3G 9961 SRZE A T IJOAT 519
9T =11

Why a solution of [Ni(H,0)g]2* 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(H,0)e]** &R 359 CTEGH ©I1F [Ni(CN),]2- 72 725 23 3 a7yt <691
[Ni(CO)4]'® Ni3 I3 (areye! w2 |

_23._ Answer the following questions : [Either (a) and (b) or only (¢)]
Fraffe iz et fl ¢ () wr (b) FEW @A ()]

o) What will happen when vapour of 3° alcohol is passed over heated

copper at 573K ? 1
5 ¥
73K Txeore TGy TR RO @oirafin 30 Geiessid A Biffe FREA
f& wb 2
33T CHEM
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24.

O@ How ¢, got Synthesize aspirin from salicylic acid ?
BN oo GPET = (eils o wfm #ifa?

(ENHU‘L\' will vou Convert the fﬂ”uwi;w’ ?
TS fiqrarg @AlE A9AEe wfqary

(1) ‘.xci‘t{t[dt’hyde to iSOpI‘Opanul
G e AR R LI EUREE ol
(i) Phenol to 24,6 tribromophenol

Reerg o1 2,4,6 5138 s

(i1i)  Ethanol to chloroform

YT @ F I
Answer the foIIowing questions :

oete Yl eirales Tew ¢

Convert the following :
O ARTEACHEG! T 9 ¢

()  Ethyl amine to Ethyl isocyanide
BUiZe Qi ol RUZE SIS BIEIRS
(i) Aniline to p-Nitroaniline

afifmr o@ pARG @l fem

(ifi) Acetamide to Methyl amine

afbbrizee #[ WuEe ofim

1+1+1=3

1+1+1=3

© Contd.



OR / @9l
1+1+1=3

| 0& Explain why :
Fraet weefiat 8

(i)  pKp value of aniline is more than tha

t of methylamine.

R pK, 3 TR ReEadfEes @R

(it)

(iii)

Ethyl amine is soluble in water but aniline 1s not.

2aee «fim #ifTre TAge 20 R @Ren

Aniline does not undergo Friedel-Craft reaction.

Afife Rrreeesr Riew @rga |

5{ Answer the following questions :

LY

oA

o eicaRe Sew WA

Which structure of protein is normally unaffected during denaturation

of protein ? 1

o' ome ot ABNDII (FACG! 91571 S9ITS 2R (ST 2
OR / 52

A non-.njeducing sugar on hydrolysis gives two reducing mono
saccharides. Write the name of the non-reducing sugar.

<! SRGIE R TR SR 15 Rwies T IE<I3s © ot
; o T8 ot 7ol <o TR

Name the central meta] jon present in Vitamin B». 1

FoOI Bp'® 1 (Rl 4y s i v

OR/ weqt

ghat pyrimidine baSeS are present in DNA ?
T FRAST 8T wis DA gomar T

10}



i
oo

LRRa 2
4 W LR
. ' -
Sy e |
%'wz’f:‘ L

ol Why vitamins are also called coenzyme ? 1

B sy 8 R SO feie corat ¢

/(Answic‘r the follﬂ“"ing quc.‘ition!‘i :

Frefeife Py Gd il 8
M Classify the following as addition and condensation polymers
| 274=7
= Srmfre sz @R IR o WIS I fapra (e freies
I8
Terylene ((5fRf3), Bakelite ((t1135), Polyvinyl Chioride (77 &%
FIIZG), Polythene (AF(A)
AV Give an example of biodegradable aliphatic polyester. 1
Cerg-Ricarem s afeiefoe sifesre S |
OR/ @24
Which of the following polymer can be formed by using the following
monomer unit ? 1
fisfiie WK IR IR @G AT 9o I ARk
0O
NH

% Three electrolytic cells A, B and C containing electrolytes ZnSO,, AgNO;
and CaS0, respectively were connected in series. A steady current of 1.5A
was passed through them and 1.45¢ Ag was deposited at the cathode of

cell B,

33T CHEM [11] Contd



% CaSo. -
RO R A, B % ¢ 2avary zn50, AGNO3 f( 15043 w35 3
W 1RA G
(RIRZD! (TG STeSTe Aerate) gy g | @RI o0 15A fage pifers
I TH O (IR (3Y'5S [45¢ Ag oo 28|

) How long did the current flow ? 1
R s aie Rye sifde @ gae
fﬂ{) What mass of copper and zinc were dGF'OSi"C‘j 7
s w99 o e o g7
(Given/frat =g,
Atomic mass of / ARWNES ©F Cu = 63.5u, Zn = 6534 and Ag=108u
1+1=2
1x3=3

Cié\ (@)  Answer the following : (any three)
fFrafeie emrza S fran ¢ (Rizerzar o)

>( Arrange the following compounds in increasing order of their
boiling points :

= Sralis e Seeis wne Seae o
H,S, H>O, H,Te, H,Se

—

@&What is the number of non-ionisable hydrogen atoms present in
the final product obtained from the hydrolvsis of PCls?

PCl53 S0 3R 410 porg Ause g -WRFS BBTrE
IR A e 2

6‘(1’) What will form (mainly) when red phosphorus is heated in a
sealed tube at 803k »

B03K T THTTNS q8) gy srw LA (I282) B i 739

33T CHEM [12]



(1) Write the chemical formula of the Xenon compound which has

YT ami dal structure.

Forarfirg SR AP & (9 Bl IR A0S fo

@ What will happen when (any two) : 1+1=2
R s, afent (Reet 700) ¢
%‘ Lead nitrate is heated at 673K.
TS’ ABEOE 673K T o7y SR |

A1) XeF, reacts with KF.
XeFy @ KF® 00 e fee|

@4 Chlorine gas is passed through hot and concentrated NaOH
solution.

ST OiF 9N NaOH 939 SCed &4 (9ig bifeTo e |

2. (1) Answer the following : 1+1+1=3
TeT fra ¢
,fgk n-Butyl bromide has higher boiling point than f-butyl bromide.
Why ? ,

n-[AT61ZE I Twais 1T quisvels @R e

Arrange the following in increasing order of their rate towards
Syl reaction—

e @PRRe Syl RiFrmR sfemeR Segms mer—

CH, = CH -CH,~Cl, (CH3),CH - Cl, CHy= CH - CH, -]

@h_Write the Finkelstein reaction.

im] o Conid.



OR / we/at

- An alkyl chloride (CsHy;CI) is an optically af:twe‘c"mpound. The
compound was treated with metallic rnagf“’-'s”“m"'lln ether and the
product on treatment with ethanol produce 2-Methyl-butane write

all the reactions and find out the structure of the alky] chloride,
3

B R FART (CsHyy Cl) Targ SEd AP | st Sorre
ceitaTRI 4w e i ik fagt 274 GeAMS (21 Ty Berrm
e RiE o7 2-fiEa ROGa Sesim 3@ (FAFENER fafay At =
GFR FATCOR M AT e |

X Complete the following reactions : 1+1=2
sfeie R st B g

‘ “ dry ether
(1) 2 + 2 Na —
% Fe / HCI
(il VAL
(i) HNO, / 0-5° C

30.  An organic 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 hvdroxide. 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 CyH,O> Write all the
necessary chemical reactions and mark all compounds from (A) to (D).

5
CsHgO W19 Amer @t (4) B3 @foe ey (0C VA8 q790q
SHECFA (B) B I | CTOBIR Wiy oy SN 2139 WX TS sy

Fhw AR A mﬁﬁww«@amﬁa cammu;crsﬁa; 4fz%d (TS BNg Tree
9owE R CH 0, Weifd ARy sdEtie 9B (D) ows FIE|
ARG TS RIFTTR BR (4) 1 opy (D) T8 (AT e gy

33T CHEM [14)-



OR/ w24t

/Com o B
Plete the following reactions : 1+1+1+1+1=5

BEIES i%ﬁw Fooeftd ol ¢

(i) Q;O "
+ NHE-OH —

CH;_:‘CH,{

(i) @ (i) KMnO, / OH
Ei)—H3o+
O
(i1i) U [ Ag(NH,),]"

CHO

O

Zn-Hg /HCI
(IZ’) CH3 - .

(i) CH,MgBr Jether

-

(@ CH;—CH—C=N Gy hor

. [15]
33T CHEM



