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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 :

()
(i1)
(iii)
(iv)
(v)
(vi)

(vii)

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

Question numbers 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 fype
questions and carry 3 marks each.

Question numbers 28 to 30 are long answer type

que’stions and carry 5 marks each.

1x8 = 8
2x10 = 20
SAON= 07
5x8 =18
Total = 70
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1. Why ZnO is colourless at room temperature and turns yellow on heating ?
1

Ale SRS ZnO IR 2T, 5 Teifeie SR 5 gmdm zne
2. How much percentage of space is empty in a hexagonal closed packed
' solid ? 1
BiICT Bl O Foa O | 16 e i UG O S G R e R B P Bl o

3.  Write the name of the catalyst used during éynthesis of Cl, from HCJ by
Deacon’s process. 1

. o Ao HCIF »[l Cl, 88s FREITS 929 41 S0 [e s B |

4. Name the following chemical reaction : 1
FxfERe serie Kiies am S = 8 o

ONa i
(i) CO , 400K /4-7 atm « OOH
(ii) Dil. HCI

5.  Write two significances of Hoffmann bromamide degradation reaction.
]

THCE G NRG SRRy [idE 7o @R EEl

6. Arrange the following in increasing order of their pKj values in aqueous

solution : 1
FCHIS MRS T G FRed pK;, T Tage A&l 8
(C,Hg), N, NH,, (C,Hs), NH and C,H;NH,
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10.

Which of the following compound would undergo Cannizzaro reaction ?
il

5 Sl @E @ReR [ied @@aR #AiS?
(1) Formaldehyde (FEIfG2R120)
(b)  Acetaldehyde CREIRS)

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

CiHyp ST 007 SRR GeTeoTes (IO SCTI® IR [
FF @S ITFT @9 AES FRA?

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 GTFTa G5 (I (RRCeenI<h oield (bec) et <G | @fSa 9.2gm1 B GIIeTS 291
AT G (T T Sl F01 (BT AR IR = 23u)

OR / =12l

The edge length of a face centered cubic cell of an jonic substance is
508 pm. If the radius of the cation is 110 pm, then calculate the radius of

the anion. 2

51 AP T Heme ol ol GBF e T (2R 508 pri. I CHORET
E 110 pm 2, (90T GG PN et

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
=59 IS AT Rpioss o I 6 gl 2 TS W Al e FRET @
HFeE ST @& Gl [ 2
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11.  The following limiting molar conductivity are given as— 2
A (HySO,) = xS em®mol™
2 (K,S0,) = yS ecm?*mol ™

ﬁ‘(CH3COOK) = zS cm®mol™

Calculate limiting molar conductivity of acetic acid.

e SHst AR ARIROEE qEaET—
- Am (HS0,) = xS cmgmoé*l
‘ Ao (KQSO4) = yS cm®mol™"
10 (CH;COOK) = zS ecm*mol™
b ﬂmWﬂ’ﬂTﬁ?ﬁmﬁm =4l |

OR/ 9<4T,

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

of the solution :

Pt| H, (9)| H (ag) | cu** (0.01M) | cu(s)

Given, E ) = 0,34V D)

(;u2+/Cu
298K © Wol (FIACEI Ry BIeTe <o/ W 0.576V | GO pH 54 sjofmt 2 8

Pt| H, (9)| H* (ag) | cu®* (0.01M) | Culs)
foat S, B 5. ) = 0-84V

33T CHEM [4]



12. For the first order reaction A — 2B, 1 mole of reactant A gives 0.4 moles

13.

14.

of B after 100 'minu’tes. Calculate the half life period of the reaction.
2

s o, e s RIS 1 741 A R 100 fFGS Fi=e 04 371 B O<iA
+@ | SRR O Sied e W 59 '

OR / 54l

The decomposition of NH3 on platinum surface is a zero order reaction.

What are the rates of productions of Np and H if K =25 x 10~*molLs.
: _ : 2

oS TS NH,< Reaiem «bt <je R T K = 2.5 x 10-4mol-1Ls™
T, (908 N, ® Hp Tesivea Q9 e 292 |

Why is Cr?* reducing and Mn3* oxidizing when both have d4

configuration ? 2

Cr2+ S Mn3* SSTE ETREAR [l d* 21 siigel Cr2t @ RENs S
Mn?* @ SR%a 43 (raE e
' OR /] @124

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

why ? 2

Cut Si% Cu2t § [oo99 W@vaﬁam@w%@amm%ﬂ@?

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

Mn, Fe, Zn

oElEel R e e wEs PRed AYE ORI GRS

Trge Al |
Mn, Fe, Zn

33T CHEM [5] Contd.



15

16.

17

18.

Answer the following questions : e61=2
RS exprEs Ced {rl 8

(1) How do polar solvents help in the first step in Syl mechanism ?
' 1

Syy1 AR 22 AMCRAS SAE MG (PECP AT P2

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

C,H:OH /H,0
CH,CH,I + AgCN —2—2 [ 1
2 A 3

Freffe RiFGe SR @[ T tafie [emmers AR J Bt 2

C,HsOH [H,0
A

CH,CH,I + AgCN

Write the mechanism of the reaction of HI with methoxyethane. 7)

e BraeE ce HIF Rieas feraifafa ferai|

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 ? 5

R G S GETEe TR @R TRGCS T 5157 TR i |
e THRET 4T Do TER GEEETelS @fe e

A coordination compound with molecular formula CrCl3.5H,0 precipitates
two moles of AgCl with AgNOj solution. What is the structural formula of
the compound ? 2

CrCly 5H,0 iR RFE e ol €Iz AgNO; &1 s fiferan 5 w3
51, AgClT SsTel 3% 0| COIoR sioel FREEeLo! 5 el |

33T CHEM [6]



OR / @241
Draw the facial and meridional isomer of the complex compouhd—
[.CO(NHS)a (NOQ)s] _ | 2

o S ﬁmwmawﬂﬁmwmﬁmww{W—

[CO (NVH, )3 (vO, )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
slels s [ierE el (el @ R SIS ke [iEasd e dvels
GW%W|W@‘J%@%&@@&@%?

20. Answer the following questions : (any three) - 1R
frafiRie enpmE Sed Wl ¢ (e fofo))

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

il
Ffom s FPe (5T SRCAEES €299 bIFY &Sl e
() Why are hydrophobic sols easily coaguléted ? ' 1
el WA [ TR o 28 2
(0 How do emulsifiers stabilize emulsions ? il
SRR TS (A SRS F[2A FCI2
(d Give an example of bio-chemical catalyst. i

o QRS SERGS GRe Swigael |

33T CHEM [7] ' Contd.



21. Answer the following questions :

s exPrRs el Wl ¢

()

(®)

22. Why

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;?
ks,
SEIT) WRY A S 1 W TOE SIS TEe 3K R SIS THvl T 2
V0T SR T AS B SRR S 6K R Ky, T KT oA
2'q7?
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 i B oI (O (AR Tl 9 D1t 0.8 atm T I 2 I Sl o
e TS HEEe 2 | A A A T qeAE SRES e SARA 0.5 2
11 ST S e Sl 0.2 T, (908 [ 9T SE A IS b
efa 41 |

a solution of [Ni(H,0)e]?" 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]?* B9 71 (TOGTR W1 [Ni(CN) ]2~ T SIRI 2 31 <0t 51 |
[Ni(CO)s]® NiF Iy ool Fe

73, Answer the following questions : [Either (a) and (b) or only ()]

frefiRie erpmed el Wl ¢ [(0) 9 (b) TR & (0]

(@)

33T CHEM

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

57aK SHeels TeE Tl ST @sltat 3° dsesE A Bifere e
5 00 2

[8]



(b)) How to get synthesize aspirin from salicylic acid ? 2

HHRTE (REBIRER Gbes A9l @EE dge I AR

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

ot HHIEE (A ARASS SRA1?

(1) Acetaldehyde to isopropanol

Gl BT R P B | S Ev R R |

(i) Phenol to 2,4,6 tribromophenol

o1 =91 2,4,6 Gi3g™S Reie

(111) Ethanol to chloroform

BT A F I

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

oo Wl epET es fraf ¢

Convert the following :

O] FAOR5! T 4 8
(1)  Ethyl amine to Ethyl isocyanide
2237 T o1l 2ABe SILH BIANIZG

(i) Aniline to p-Nitroaniline

G et e =1l pAiRg @fRfeH

(iti) Acetamide to Methyl amine

«fboiaes == [FaRs afsm

33T CHEM F9T Contd.



OR / 52T

Explain why : - IERlERl =2
el weAfiE |
(1) pr‘value of aniline is more than that of methylamine.

SR pK, 2 W FREEEEee @fe =
(i) Ethyl amine 1s soluble in water but aniline is not.

iwﬁaaﬁﬂwﬁ@ﬁwiﬂ%aﬁﬁﬂml

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

G RroereoR Rierl IO |

25.  Answer the following questions :

oo Tl erEEe el ¢

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

oo o A ! 519 \@AS ASd (CPEIR 2
OR / G441l

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

aﬁmﬁmﬂé@awﬁmﬂqﬁmgﬁﬁ@@mwﬁw@qmw,
S =FAIoE A

() Name the central metal ion present in Vitamin Bqs. 1

f5IE By, © 245 (AT yis SEwREE s Fral
OR / @241

What pyrimidine bases are present in DNA ?
& £ ffEfos T e DNA® (ARl JE?

23T CHEM [10]



26.

27

33T CHEM

(c)

Why vitamins are also called coenzyme ? 1

IR T2 6 712 SeEms gfFe @Rt 292

Answer the following questions :

Fafeie eppres Ces far ¢
(a)  Classify the following as addition and condensation polymers :

(b)

Vax4=)
ﬁﬁ@@ﬁmﬂyﬁCWW%R@W%ﬁﬁwﬁmmmqmﬂﬁmvmwﬁ%mm
34l 8

Terylene ((Gf), Bakelite ((SGF=1125), Polyvinyl Chlorlde ("‘lﬁlﬁ@
TI20), Polythene GIGIEG))

Give an example of biodegradable aliphatic polyester. 1
Co9-f[ees 7 GfRibe AAf@Eg Oniesd |
OR / 544t
Which of the following polymer can be formed by using the following
monomer unit ? 1
fAsfiRe saE R SR ! AR oo FfE SR
0
NH

Three electrolytic cells A, B and C containing electrolytes ZnSQO,, A gNO3
and CaSOy4 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.

[11] Contd.



551 R A, B W% C TAFE ZnS0s, AgNO3 SIF CaS0,F Teo R
(D (NTRE e FRRN 9 23 | (FIREER0E w154 Ry bifere
T4 T 9 (FF @ACO 1.45¢ Ag Tl R |

(1)

(i1)
28. (a)
33T CHEM

How long did the current flow 7 1

B RE A [ pifere w1 242

What mass of copper and zinc were deposited ?

R SRR T o ok el »ere

(Given/ W3l NCE, _

" Atomic mass of / “AR=RS ©F Cu = 63.5u, Zn = 65.3u and Ag =108u

1+1=2

Answer the following : (any three) 1x3=3
frafie eumed Oe al ¢ (Riewic forb!)

(@)

(i1)

(i11)

Arrange the following compounds in increasing order of their -

boiling points :

iy SRS WET COHE WY CHETS A ¢
HZS, Hzo, HzTE, HzSC

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

PCls 7 SERTEd R dY pUis AN ol S-eEige 2RgeeH
sigaieE AT fFIe 2

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

803K TOI® IFe11® 6 TR 593 TR (7ws) & oi9w 272

[12]



(b)

29. (@)

(i) Lead nitrate is heated at 673K.
(1O’ RGO 673K oI B |
(ii) XeFg reacts with KF.
‘ XeFg 9 KF%' iee Rifew FRE |
(iii) Chlorine gas is passed through hot and concentrated NeOH
solution.
o< o1 Sl NaOH T3 0o & [ (1R bifero FRET |
Answer the following : 1+1+1=3
Teq fral 8
(@) n-Butyl bromide has higher boiling point than t-butyl bromide. .
Why ? '
L fSBiEe auiTed Serie -REbRe auiguete @RI e
(i) Arrange the following in increasing order of their rate towards
Syl reaction —
erafRe sPTES Syl R afera THEIS ACSTRI—
CH, = CH - CH,=CL, (CH,;),CH-Cl,CHy= CH - CH, -1
(itf) Write the Finkelstein reaction.

33T CHEM

(iv)

Write the chemical formula of the Xenon compound which has
pyramidal structure.

G SR 2 (G G GBI IR RS R

What will happen, when (any two) : 1+1=2
= s, cfent (fReprear qor) ¢

frcreTCead RieI! |

[13] Contd.



OR/ G2t

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. Wirite'
all the reactions and find out the structure of the alkyl Chloride.

: 3
&5l R FARG (CsHpCl) (20 el AP Al | i) 229
ORI 4Ieq Cice fRfera SRa fral 261 | Seeiiie (I CeE] e

oTce Bl o 2-MiEe RS Serd 6 | TRENEN Rie &l o
A = AR T o7 o7l |



OR / @241

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
Bt IR TG (CsHypCl) (202 S A “mil | GTeie] 229
AR Jrow Cce RiErl SRE il 29| BeAimS (Ria1 @it 3eises
Tire RifTm 3R 2-Fiize RS0 S 36 | TREEE [iem e s
@ FIRCGE 2o FKCF© ford |

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

fAfRe RiTarmzs T5de & e

o dry ether
@7 S
g (i) Fe/HCl
() ©/N (ii) 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 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
CgHgO ST FCPOS (9l (A) @BiR @Y KPR Gite wei=ie) g6
SerEEelel (B) e B | IOIGIE O oA Wi 2fSa 23w aizeg qere s
TG REATR 9 ST (C) BAT G | CTIANOIE Seeiz A1 i iz
IhM A Tl @I KRS 998 i (RIE | T @few Bics $i wiel
ot I C7HgO, S Fierofif#E sl e (D) ewe )|
e RS [z @R (4) 3 o/ (D) & e Bt w1

33T CHEM [14]




OR / @141

Complete the following reactions : | 1+1+1+1+1=5

ﬁﬁ%ﬁ@ﬁ@mwm%%mz

(0]
. _ 3
® O/ N e

H,-CH,

(i) KMnO, / OH-

Y

e (ii) H,0"

o .
(i) U [AGINHY),I"
_ CHO

Zn-Hg /HCI

CHy

Y

(iv)

(i) CH,MgBr /ether

-
=

H;—CH;— C=
(v) CH; 5 O (i) H,0"

33T CHEM [15]



