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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)
(iii)
(iv)
(v)
(vi)

‘(vii)

All questions.are conpulsory.

Marks for each question are indicated against it.

Answers should be specific and to the point.

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

Question numbers 9 to 18 are short answer type questions

and carry 2 marks each. -
Question numbers 19 to 27 are also short answer type .
questions and carry 3 marks each.

Question numbers 28 to 30 are long answer type
questions and carry 5 marks each.

Ix8 = 8
2x10 = 20
3x9 =27
5x3 =15

Total = 70
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Why ZnO is colourless at room temperature and turns yellow on 'heating 7,

1
et THeTe Zn0 TR 2, BE Teifie SR B e 2ae

How much percentage of space is empty in a hexagonal closed packed
solid ? o 1
ITTG R a% FeFhre (@i siviel qbre srowal [ Sie et 9iF A ?

Write the name of the catalyst used during synthesis of Cl, from HCI by
Deacon’s process. _ 1

TOT73 A=RfOTT HCIF *¥1 Cl, 4%® FRICS KR T4 e e s e

Name the following chemical reaction : | 1
fr=fefs spiiie Rigabs T Semd i 8
Na H

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

—>-

(ii) Dil. HCI

Write two significances of Hoffmann bromamide degradation reaction.

1

T AR SRR [iewE ghr @iy B

Arrange the following in increasing order of their pKj, values in aqueous
solution : ‘ 1

R e T wwo FEed pK), T Trgsre e ¢
(CQHS)QN: NH37 (CQHS)Z NH and CQHSNHQ
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?

f W1{1C11 of the following compound would undergo Cannizzaro reacfcion
- 1

% S i @Re [ R e
(@ Formaldehyde (FCTATRIZT)
(b)  Acetaldehyde CilegiaEey

8.  Among the isomeric alkanes of molecular formula CsHy,, identify the one

that on photochemical chlorination yields a single monochloride. 1

CsHp SRR ST AN GFFTAIZ (FICHICA SRS T 5 T
IR G TTFT @9 oEs TR '

9. Element B crystallizes in body centered cubic (bce) unit cell. Calculate

approximate number of unit cells in 9.2¢m of element B. (Atomic number
of B = 23u) | 2

B TR G5 (T4 (TEHT TR1d (bec) Tes! A1 | 9foa 9.2 B GTETS 4=l
G GFF (FIET AR S T 1 (BI ARAAES R = 23u)

OR / 91241

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. a 2

—

G it T Aeare 4 oMl GOR IS T taeg 508 pim. I GEEIEES
AE 110 pm 2, (SCF GARFGR WY Fewwie T |

10. What is meant by negative deviation from Raoult's law ? What ty
non-ideal solution is formed when ethanol is mixed with water ?

pe of

| 1+1=2
/wwwwwqm%i@?im’amﬂﬁmﬁﬁm &
R S @ CoAfR A 2
[3]
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11.

The following limiting molar conductivity are given as—

2 '(HQSO4) = xS cm?®mol !
2 (K,50,)=yS cm®mol™

2 (CH3COOK) = zScm*mol™!

Calculate limiting molar conductivity of acetic acid.

AxfiRe st Tar ARReET AR —

2 (HyS0,) = xS ecm®mol™
/L?l (KQSO4) =yScm?mol™!

Ao (CH3COOK) = 2 S em®*mol™!

Gofos aber Tres! war sRaRel som |
OR / &2t

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

of the solution :

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

Given, E( 2/ ¢ ) 0.34V

298K '® O (FCH Rigje. 515/ 97 TN 0.576 V| TBi pH I 9 sjom} <11

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

3l =, E( 2/ cy) = 0-34V

[4]
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12..

14.

For the f1rst 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, 9 @51 WlﬂﬂAWlOOWWO4?ﬂB@Q%
wnﬁ%&@awa@mwﬁOfﬂWI ‘

OR/ 52

The decomposition of NH; 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

CAfbI oS NH, < Reamer <6 $jmyees f{ifeeat | afit K = 2.5 x 10-4mol-1Ls-1
2, (o8 N, 9% H, T Tl 317 %ﬁm 7'q?
/"

Why is Cr2* reducing and Mn3* oxidizing when both have d4
conf1gurat1on7 ' .2

Cr2* i Mn3+ COEE e a4 [/ d4 R Aol Cr2t (@ el *@i‘
Mn® @ Giss9 €5 mgam e

QR/we/,af

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

why ? 2
Cu* 9% Cu2+ 3 foogo @R ST Ty et s 39 =@ Wi (9 7w e

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

Mn, Fe, Zn

R AR ke i SR e Fﬂﬁ ﬁw«mq AT
THEs© Sl |

Mn, Fe, Zn

(51 Contd.
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15, Answer the following questions : | . 1+1=2

AxfeRe ees Tes ¢

\(y/ How do polar solvents help in the first step in Sy1 mechanism ?
~ | 1

Sn1 fenfias 9w sMewrs S Nam @ e 728 FEe

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

CH,CH,I + Agcy <2HsOH/H50 1

A

~

TS [T S =l Y37 tofie Rimrers wmieR am Fe s

C,HsOH /H,0

' CH,CH,I + AGCN A

1/6./ ‘Write the mechanism of the reaction of HI with methoxyethane.

N}

1% 2eems Gite HIT Rimns i B

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

-

SR AfbC Wi o TR IwseRe FRgre T 9 TR A |
Te srfEe abes Torie <z wmeEes @i e

‘1% | A coordination compound with molecular formula CrCls.5H,0 precipitates
two moles of AgCl with AgNO3 solution. What is the structural formula of .
the compound ? ~ 2

CrCl3.5H,0 wiiga {8 smmil (T @612 AgNO, %33 toics Ry TR 72
T AgClT S| % IR | (TN o157 KOl B fray

33T CHEM * [6]
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OR / &34t

Draw the facial and meridional isomer of the complex compound —

[Co(Hs ), (NO,), ’ 2

ol Gfbel (A (DA Sl (ORI FalsT qoie Sikee F—

[Co(NHS), (VO,), ]

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

2 e RIEE @ eal @ RIGAeR sdGmee [iewse RS sipoR
@9Fe [ T | 4 T RIGR 9if g77q @ 52

20. Answer the following questions : (any three) 1+1+1=3
Fefefis expmeEs s Wl ¢ (R o)
(1)  What is the effect of pressure on the adsorption of gases on solid ?
1
T 2 SFo (sied SRR So[ T b7 2o (e
(b) Why are hydrophobic sols easily coagulated ? | 1
G RIS [0 GG Siro%e] 232
(c0 How do emulsifiers stabilize emulsions ? 1
TARIRTAZL TR (FEACE AT 75 w2
W Give an example of bio-chemical catalyst. 1
(o IR SRRLS Rk Srrzas |
33T CHEM [7]
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21.

23.

Answer the following questions :

AeFERe g Tes frm e

(@)

(b)

The elevation in boiling poiﬁt 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 Kf?

1

AT W AT 1 T TGN SeikE STae 3K %W S GEE TS 2

TS SRR TR AT B SREswe W7 6K 23 | K, SR K< sm=re &6
T

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 SIS B 2 OIS (1217 el T9 5191 0.8 atm 27 OIS T @ i o=
TR (00 A AT | AW 2 A T AT SRErS W5 Sae 0.5 £

SIS ST WCET T AR 0.2 =7, (9% Rug o961 S7T© A T 9050 5o
[GRERSSIE |

Why a solution of [Ni(H0)e]2* is green while a solution of [Ni(CN)4]2- is
colourless ? What is primary valency of Ni in [Ni(CO)4] ? 2+1=3

[N (H20)6]*" @8 751 GTEG I Wi [Ni (CN),]2- %d I998 23 &5 07 <51 |

[Ni(CO)4® Ni= 34 @egs! &5 2

Answer the following questions : [Either (n) and (b) or only ()]

RS e T @l ¢ (o) @i (1) 729 @ (0)]

(a)

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

573K TS TEY T ST €T 3° qeraesi Arovl TS TRe
= 9% :

[8]
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24.

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

GPHRTE &THEET Wbt “[Al (FEE awe SR 2R e

f)/ How will you convert the following ?
©oTs MAER @ AR skal?

/
A1) Acetaldehyde to isopropanol
Gl ECE RS I BV Ra G DG

i) Phenol to 2,4,6 tribromophenol

S
e A1 24,6 QRS T ReeT

(iii) / Ethanol to chloroform

YT A I

Answer the following questions :

weTe fral etIRT Ted 3l ¢

Convert the following :

o ARONPR0] AT F4I 8

(1) Ethjrl amine to Ethyl isocyanide

3275 SR 741 2 125 bIRHIZS

j)/ Aniline to p-Nitroaniline
Qffem= 7| pARE e

(iii) Acetamide to Methyl amine
nﬂm GUREEIEGREIRS
191
www.bellalhossainmondal .com

C1+1+1=3

1+1+1=3
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OR/ &%l
1+1+1=3

| Explain why :
Bl weefia ¢

Y
(i)

(iif)

pKy, value of aniline is more than that of methylamine.

ARFRE pK, T T RAReaEe® @R |
Ethyl amine is soluble in water but aniline is not.
393 i SIS Thiee o &g R T2

Aniline does not undergo Friedel-Craft reaction.

G T ReceeTarroe [l (@ |

\/25./ Answer the following questions :

oo Ml @R Tes WAl ¢

()

33T CHEM

Which structure of protein is normally unaffected during denaturation
of protein ? 1

2o Rgoeaed dToAOR (T 1R @7 efe (FeAa 2
OR/ w1331

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

b1 ORGSR SRR SR 751 R T IRERIRE B |
SR <G 71 72l |

Name the central metal ion present in Vitamin Bys. 1

SO By, 2461 (A 49 iR w1 Bl |
OR/ 99

What pyrimidine bases are present in DNA ?

ﬁsﬁ?ﬂf‘%ﬁw (4T = DNA'S (7|l g 9

[10]
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jt)/ Why vitamins are also called coenzyme ? 1.
EBIfm e R 718 Berhs e (BRI 2?2
- 26. ‘Answer the following questions :
GHEIR TR ©ed Al ¢
(a) Classify the following as addition and condensation polymers :
| 1px4=2
. S | _
A SER T @I T2 i T I i ETRere
BRI ’
Terylene ((G&[W), Bakelite (@Wﬁﬁ), Polyvinyl Chloride (oAferiSeTizE
$920), Polythene (sfT{R) |
N o
(b) Give an example of biodegradable aliphatic polyester. 1

M—%mwmﬁﬁw%qu w3l |

OR / 9341
Which of the following polymer can be formed by using the following
monomer unit ? | | 1
feRie e 99E] IR PR ARER o157 Fi AR
_ o
NH

7. Three electrolytic cells A, B and C conta}ining electrolytes ZnS0O,, AgNO;
and CaSO, respectively were connected in series. A s';teady current of 15A
was passed through them and 1.45¢ Ag was deposited at the cathode of

cell B.

33T CHEM [11] | Contd.
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oo Rgecaia A, B I C TRIFE ZnS0,, AgNO; O CaSO,T @ R
FIRERG! (XTRG Tese T F9 T'a | (DL qewh 1.5A [ige bifere
T T IF (FRI (LTS 1.45¢ Ag &l 2T |

(1)

(i)
28, (2)
33T CHEM

How long did the current flow ? . 1

fo0a T i@ Rige vifFe w9 2w

What mass of copper and zinc were deposited ?
R ARt 3 i e o e 2
(Given/ W3l =y,

Atomic mass of / AN ©F Cu = 63.5u, Zn = 65.3u and Ag =108u

1+1=2

Answer the following : (any three) . 1x3=3

Rl eres S i ¢ (Rereent fefain)

(i)

(i)

(iii)

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

= TR e Serie W s IR ¢
HzS, Hzo, HzTG, ste

What is the number of non-ionisable hydrogen atoms present in

the final product obtained from the 'hydrolysis of PCl5?

PCls T Seiicsl 7 @lie yors Audte 2 smfivs akuges
G AL o 2 , |

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

803K BLOTS THETS 61 FRHIT o TR (32r%2) & sidmy w72

[12]
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(fv) Write the chemical formula of the Xenon compound which has
pyramidal structure.

RIS S 4 R e <G R RS

(b)  What will happen, when (any two) : | 1+1=2
= 905, @fon (Reeat K
(i) Lead nitrate is heated at 673K.
(ETC” NGO 673K © 97 FRCE |
v\ﬁz’)/ XeFg reacts with KF.

XeFg@ KF Cice Rifemal SR |

L"/@'11) Chlorine gas is passed through hot and concentrated NaOH
' solution.

T I 915 NaOH e TS R/ (7 bifere <R |

29. (@) Answer the following : | _ 1+1+1=3
Teq Wl 3 |

@)  n-Butyl bromide has higher boiling pbint than t-butyl bromide.
| Why ?

n-RCHIE aaEes SOk +-fOhiaeT RESE @R 9

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

fEffe CTrtEs Syl RidFR sforeR Caavs Ausia—

CH, = CH — CH,~Cl, (CH3),CH - Cl,CH,= CH - CH, - I

(i) Write the Finkelstein reaction.

fEreTieen RIEICH! foral |

33T CHEM [ 13.] ‘.. Contd.,



-~ OR/ @44t
. i i . The -
An alkyl chloride (CsH11Cl) is an optically active compound. The

: - : d the
compound was treated with metallic magnesium 11 ethter anwri’ce
product on treatment with ethanol produce 2-methyl-butane.

all the reactions and find out the structure of the alkyl CMerde. .

9Bl TR FA (C.H Cl) Tz i e A | ol %na’{
mﬁm@mwtﬂﬁ%ﬁﬂmwmi’m@% @[l CICEl BAEE
it Rizen s 2-Fafze [EHA Seoy o= | T [feral il o
GHF FIBCER 59 ALCFO 70 |

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

frefie Rivmrmge s B

/ “l dry ether
O2 .
(i) (i) Fe/Hcl _
. (ii) HNO,/0-5° C

30_. An organic compound (A) with molecular formula C
red precipitate (B) with Brad

gsHgO forms an orange-

y'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
CHgO WIFis KTed (Tl (A) D512 @Rea e Gits ey [

DT (B) R I (T O A s iy RBGMNICT w7 ojy
TR YT - ST (C) Gesln o | (MBI TRz A e aizay
S AR R Rl TR R IR | e afeR Bite S s
o0 @BIGE CH0, TiRE IToRiE SHEhs ais (D) o¥s wE |
mﬁﬂwm%ﬂm)awm)tﬁﬁwﬁ%@w|

33T CHEM [14]



33T CHEM

OR / @231

Complete the following reactions :

fxfRe Rigarmes sl 7l ¢

. @) .

@ g £ NH-OH ——

H,-CH,

(i) KMnO, / OH"

(i1 | L,
(i) H,0"

(i) Tj\ - [Ag(NHy),I"
CHO

o . |
y Zn-Hg /HCI |
(iv) CHg | -

(iy CH,MgBr /ether

__ | _
() CH;—CH;—C=N o o

www.bellal hos[sla5i |]1mondal .com
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