3PM & LALAN'S

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 :

(i) All questions are conpulsory.

(i)  Marks for each question are indicated against it.

(11i)  Answers should be specific and to the point.

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

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

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

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

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

1

AR TwEOS ZnO ReEH 7w, g Taifre e 7 gaam 242

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

solid ? . 1

TepG A A ghre (5 ome dBre srewar fEum W A 913 AE?
anye

Write the name of the catalyst used during synthesis of Cl from HCl by

Deacon’s process. 1

fEawa wafora HCIR »@1 Cl, 2@e aeite aaea @ Sgase [Rea 519 @52

Name the following chemical reaction : 1
fraferfire ammafar ffaarbm am e @ 3

Na ' H

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

-

(i) Dil. HCI

Write fwo significances of Hoffmann bromamide degradation reaction.
1

Lot AR swn R ghr af€gy

Arrange the following in increasing order of their pK, values in aqueous
solution : ; 1

fFrsre mze stk aae Hided pK, e Twawe A@E ¢
(CaHs); N, NH3, (C,Hs), NH and C,HgNH,
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/Which of the following compound would undergo Cannizzaro reaction ?
1

iy Smfe @ @R’ R mgr sime
() Formaldehyde (¥0f#fbziZw)
) Acetaldehyde  (afbtoafEzize)

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

CsHyp 1 At S am @I SR IPRAE 3 R
3R G ITFT 9 oo IR

\V Element B crystallizes in body centered cubic (bee) unit cell. Calculate
approximate number of unit cells in 9.2gm of element B. (Atomic number

of B = Bu) 2

B (Vo 3 (1Y (FRLFHIS TR (bee) e A | @St 9.2gm B (e 24
G G (FIET FA AN F9 | (B ARIARE A = 23u)

OR/ w43t

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

<51 i T s ol AW DR HS T TR 508 p. AW ROTER
TP 110 pm 77, (ot ARSI JPAY Ao w4

Mhat 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 R et Rl T 6 T2 2R B A1) Rt et (o
AAMARC L o e

33T CHEM (3] Contd.
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11.

The following limiting molar conductivity are given as—
2 (H,80,) = xS cm?*mol™!
R (K,80,)=yS cm*mol™!

A (CH,COOK) = 28 em*mol™
Calculate limiting molar conductivity of acetic acid.

frsfafas st var sARafEorm garima—
2 (H,80,)= xS cm’mol ™"
A2 (K,S0,)=yS em?*mol ™

A (CH,COOK) = zS em®mol’!
«f5fow afswa Tmas! wam Afaifzs sefmr |

OR / @24t

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

of the solution :

PU|H, (9)| H* (aq) | cu?* (0.0131) | Cu(s)

Given, E(cu.z / Ou] =0.34V

298K '® @1 (HIH e, Blers 914 A 0.576V | BWNBR pH 7 I sy 254 8

Pt| H,(g)|H* (ag) “ Cu® (0.01M) | Cu(s)

frrt =T, E(;ug*/w) =0.34V

33T CHEM [4]
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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, 9y TR RfEFAme 1 74 A Rt 100%%0.41:’6{3%‘%[

o< | [feansr o SR Fe [ 31
OR/ &3t

The decomposition of NH3 on platinum surface is a zero order reaction.
What are the rates of productions of N, and H, if K =25 x 10-4mol-1Ls1.

, 2

cafdar Fewe NHy 3 Rearem ot mers &femm | 1@ K = 2.5 x 10-4mol-1Ls-1
T, (S8 N, W% Hy T Beoiwaa 1 RFwm 2°32

\13/eWhy is Cr?* reducing and Mn3* oxidizing when both have d4

configuration ? : 2

Cr?* Oi% Mn3* TSR TEFGAT RO d4 R A Cr2t @ [ o<
Mn®* @ TR o (@ Fwe '

OR / 944!

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

| Cu* W% (2 Forwws CoRTD! i S T e Fit 7w e B

Wme atomisation enthalpy. Arrange the following in increasing order of

their atomisation enthalpy. 1+1=2
M, Fe, Zn
AN AR Few | FERRT A By oRwgERd GHAER
TR @t |
Mn, Fe, Zn

33T CHEM [5] Contd.
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+1=2
15. Answer the following questions : 1+1

fAafafe ampmyee Sy fm ¢

(@) How do polar solvents help in the first step in Sy1 mechanism ? 1

Sx1 feaffsr aem swewsts R Ngm @ERE YW FE?

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

CH,CH,I + Agcn ©2H 50:‘ [H20 1

Tt RiFmsts Seotn et 12 tufie Riftrmrens swidRe A B ¢

CH CH,I + Agcy S22 50: {40

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

R fF eme e HI3 Rfem ki B

_)Aoth 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

maﬁmwawmmmwﬁmmmwmaﬁaml
ﬁwmﬁﬁaaﬁmm«mﬁ% GRS 3fR o

18. A coordination compound with molecular formula CrCly 5H. ipi
‘ 320 precipit
two moles of A 8Cl with AgNOj, solution. What is the sl:ructuralpforn-l:t:l:te?
the compound ? b 02

CrCl3.5H,0 weifiega /8 st cnot «oiz AZNO; ¥R Tt fafary 3 4%

TA AClT SazTwet 3R I ) DR oM AT R foray

33T CHEM - [6]



3PM & LALAN'S

OR / &y
Draw the facial and meridional isomer of the complex compound —
[Co(NH3)3 (Noz)a] 2
werr Gfbel (TR (Thad O RemEs T [ors @@ 31—

[Co(NH;), (NO,), ]

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

elely @ R A0 oryeal @ R sl R arfds e
@oqs 63 T | = T [fFa o g g [

/29./ Answer the following questions : (any three) 1+1+1=3
S empiyzd B fuwl ¢ (e fofaon)

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

1
TR oWiefe e (o R €S b1o SO 2
\(:b)/Why are hydrophobic sols easily coagulated ? 1
TEY N RARR R GRSt Sows 2w e
(¢)  How do emulsifiers stabilize emulsions ? 1
AR SR (T T A 77
/4) Give an example of bio-chemical catalyst. 1.
R T b e Sz |

33T CHEM [7] . Contd.
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21,

Answer the following questions :

fmfafie ez Tev i ¢

(@) 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 K, and K;?
1

SR T AT 1 WEE SRR Seaid SRTe 3K T % IR0l WS 2

T SRR WK AT RN SR T 6K T | Ky S K AT
247 '

(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 oY YBIR (9% fleei B 519 0.8 atm 28 IF 2 & v &34
TR (TS WS ATF | A oY A3 I SR el ©AAke 0.5 7
I A GAFNS W SN 0.2 Z, (BT RKow ST WS A I AW it

faofa < |

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

33T CHEM

colourless ? What is primary valency of Ni in [Ni(CO)q4] ? 2+1=3
[Ni (Hy0)e]2* @3R 38 (TO&HI &% [Ni(CN)g]* &3 [N = few gt 4 |
[Ni(CO)q]'® Nid ¥ urere! feme

Answer the following questions : [Either (a) and (b) or only (c)]
RS P Oed il 3 [(o) % (b) AR T (0)]

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

573K Taeere Tad el TEDEE GoTa 3° GFERER A pifere ke
& 9o
(8]
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(b)) How to get synthesize aspirin from salicylic acid ? 2

Gl (ZFHRET Gbed A/l @S oEe IR AR

() How will you convert the-following ? 1+1+1=3

e FIER @ Afef¥e sfRale

// B Acetaldehyde to isopropanol
af5ToATe2Eea 1 Wigp aoms

/ Phenol to 24,6 tribromophenol
/F&:m A 2,4,6 iz Ve
«~(iti) Ethanol to chloroform

FYR'FT U9 F'ITW

24. Answer the following questions : 1+1+1=3

were fra epsraras $ea fran o

Convert the following :
R AIETELG T B4 ¢
. i1 Ethyl amine to Ethyl isocyanide
> (/ﬂ) Aniline to p-Nitroaniline
BARS S PR aatic oo
/
_/@ Acetamide to Methyl amine

<foorRee o s afi

33T CHEM (9] Contd.
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OR / g4t
Explain why : 1+1+1=3
R weeffar ¢
/(é/ PKp value of aniline is more than that of methylamine.
AR pKy3 TN Rt @y o)

Ethyl amine is soluble in water but aniline is not.

' 3Wﬂﬁﬂmﬁ@@ﬁmﬂﬁﬁﬂml

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

TR Rrceme ety Ridm e

25.  Answer the following questions :

TS 2l SRRy Gaw o e

(@)  Which structure of
of protein ?

AT e 2 Badm iR oo soms SR (WY
OR / &2/t

protein is normally unaffected during denaturation
1

A non-reducing sugar on hydrolysis gives two re

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

reducing sugar.

,/(b/ Name the central metal ion present in Vitamin Bis,
feifim B, ® o iy 4y SN W fyay |

OR / g%t

What pyrimidine bases are present in DNA ?
R & PiRfet i R DNA © Comat Ty 2

33T CHEM [10]
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() Why vitamins are also called coenzyme ? ]
oo wRe R 9 B 3fe Rt za e
26~ Answer the following questions :
e ey Tes frm o
_(a)~"Classify the following as addition and condensation polymers :
Yax4=2

()

iy Trafie ATEF @IS I iE Titea I 2ot afiRerm
¢

Terylene (CBRfE), Bakelite (RT3135), Polyviny! Chloride (<Af#ifeHizz
2'129), Polythene (sif&faw)

Cive an example of biodegradable aliphatic polyester. 1
tora-Rrarem e «fereie sfgRe Srgad f

OR / wed

Which of the following polymer can be formed by using the following
monomer unit ? : 1

AeERe WNR AL IR @R SRR e 3R AR
0

NH

27. Three electrolytic cells A, B and C containing_ electrolytes ZnSOy, AgNO;
and CaSOy respectively were connected in series. A §teady current of 1.5A
was passed through them and 1.45¢ Ag was deposited at the cathode of
cell B.

33T CHEM

[11] Contd.
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fEfio1 R A, B W% C I ZnS0,, AGNO; % CaS0,T T3S M
RG] (T TS AT I Te | (IR0 Mo 1.54 Ry vifers
I T A% (PRI (FYTE 1.45¢ Ag T TA|

(1) How long did the current flow ? 1
R S — Rge SiffTS =1 A

(1) What mass of copper and zinc were deposited ?
R ARwioR o o fRise el 2 e
(Given/31 wty,

Atomic mass of / AR O Cu = 6354, Zn = 65.3u and Ag = 108u
1+1=2

7
28./ (1) Answer the following : (any three) 1x3=3
FefeRe emmpa Sev W ¢ (Frer AR
()  Arrange the following compounds in increasing order of their
boiling points :
= S Tz Sewics wie Sewwe o o
st, Hzo, HzTe, HZS?
y What is the number of non-ionisable hydrogen atoms present in
the final product obtained from the hydrolysis of PCl5?

PCl53 TiiReess 3 e pors sdle o S-Ree 33uEE
AR A2 a2

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

meWamwwm(m)ﬁqu?

33T CHEM [12]
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@ Write the chemical formula of the Xenon compound which has
pyramidal structure.

ﬁmﬁ@wwwmmmmml

(b)) What \«f‘ill happen, when (any two) : L141=2
R <0, o (Reateant i) ¢ '
(i) nitrate is heated at 673K.
(FTC’ ARLGST 673KS o< B |
(ii) 6 reacts with KF.
XeFg @ KFY Oite [ sl
v)ﬁéj"flﬁc;rine gas is passed through hot and concentrated NaOH
= solution.

S W% 9416 NaOH @98 ISR F'=/ (918 vifere 3R[ee |
Nadt & @ — Nadd & H®d

29. (n) Answer the following : 1+1+1=3
Tay fim ¢

L/(i,l/—ﬁ-Butyl bromide has higher boiling point than t-butyl bromide.
- Why? '

| n-[ATHiZe quided Coans +-RThide guzvers @y Fae

(7~ Arrange the following in increasing order of their rate towards
Sy1 reaction—

ffeRe s Syl [idrar siféwer Seawe wremi—

CH, = CH - CH,-Cl, (CH;),CH-Cl,CH,= CH - CH, - I
Wme Finkelstein reaction.

Recreeze RfEFanst & -

33T CHEM [13] Contd.
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OR/ @23y

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

O A FATC (CoHyy (1) Tz e siew Amel| Tes 3AeS
(TR 4ga it Rfera ¥R frn 2 | Sesifes a1 G9! 32T
ite Ridm R 2-Rizs [REET Seolm o= | ERER {Ed B o
Gl F IR 19 e B2l |

(b)  Complete the following reactions : 1+1=2

FefifRe Rigarnes sojde f

(o]
. dry ether
(M/ 2 O +2Na
' 0,
/(j‘;’/ (i) Fe/HcCl
(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 hydroxide. It neither

-reduces Tollens’ or Fehlings’ reagent, nor does it decolourise bromine water

or Baeye-r’s reagent. On drastic oxidation with chromic acid, it gives
carboxylic acid (D) having molecular formula C7HeO,. Write all the
necessary chemical reactions and mark all compounds from (A) to (D).

, 5
CgHgO R FTFST (Tl (4) BiE @ TR Gite wwer<el qa0w
SETFA (B) B B (MIGIR WX I ST 22w Fap S/
IR AR 900 WA (C) Tt o | BIE SR Al g g
3 M1 3 R R 998 R IR | S @feed Birs O s
e @BIE CH0, Wife e relifE @k ube (D) *rE® ¥3 |
AT IETfRe Ritrarrz FR (4) 3 @1 (D) T Qe B

33T CHEM [14]
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OR / @7t

Complete the following reactions :

s RiFamEs Tds &

O +
(I) g + NHZ'OH _H__+

CH,-CH,
\

[:::] (i) KMnO, / OH-
(ii) - i
(it) H.O"
O
(i1i) hT:::l [Ag(NH),I”
“CHO

1+1+1+1+1=5

0
Zn-Hg /HCI
(1) CHy — -
(i) CH,MgBr /ether
()  CH;—CH;—C=N (i) H.O
=

SICHEM [15]



