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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 :

(i) - All questions are conipulsory.

| (i) . Marks for each question are indicated against it.
(ii1). AnSwers should be specific and to the point.

(iv) ~ Question numbers 1 to 8 consist of eight very short |

answer type questions and carry 1 mark each. 1x8 = 8
(v)  Question numbers 9 to 16 comsist of ten short answer .

type questions and carry 2 marks each. ' 2x10 = 20
(vi)  Question numbers 17 to 25 consist of nine short answer . '

- type questions and carry 3 marks each. 2 3x9 =127
(vit) Question numbers 26 to 28 consist of three long answer ‘ "
- type questions and carry 5 marks each. . 5x3 =15

Tota} = 70
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A metal crystallises in a body-centréd cubic structure. If ‘a’ is the edge

_ length of its unit cell, ‘7’ is the radius of the sphere, what is the relationship
between ‘¥’ and ‘@’ ? ' : ‘ 1

@B 419 YT TR ﬁ%@’“ﬁﬁiﬁ@lﬂfﬁﬂw WW‘-H’@

A (AFTRUEI R <A 7 ZW, (908 ‘a’ W 7’7 Ao AAE 7

Arrange the following compouhds in the increasing-order of their boiling
points : e N 1

oo SERS @R TorikE SR Se el ¢

CHs — CHO, CH; — CH, — OH, CHs — CH,—CHjs

Write down the formula of Tetraamineaquachloridoéobalt(III) chloride.
1

G RE R FES (111) T3S oo FKeES sl
Write the [IUPAC name-of the following'compouhd o 1
wee fml OIER TUPAC I {1l &

CH = CH — CH, — OH

What will be the impact on Ky when the molality of a solution is doubled ?
| ‘ i

951 TR e 7l I K I evfz 5 2foR #Ra?
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6.  Which is a stronger oxidizing agent — Bi(0v) or-Sb (©)? : A 1
Bi (v) OIIe Sb(v) T fows® (IRCH! (R *IReIieT) Sriers &y 20 2

e pKy of aniline is more than that of methylamine. Why ? | 1

fafEFgmETe R 9RFEFR pK, T W= R il e

8.  Which of the followmg Compounds can unde1 go Hell Volhard- Zelmsky ,.
reaction? - | _ _ |

(i) Benzoic acid
 @ERS 9o
(i)  Propanoic acid .

AT 9T

9.  The freezing point depression constant for water is 1-86°C m™!. If 5-0g of
NapSOy is dissolved in 45g of water, then freezing point is changed by
3-80°C. Calculate the Van't Hoff factor for Na,SO,. ‘ 2

SR RART SR T W (=0T 1-86°C mr! | AW 45g #AWTS 5.0g NSO,
TRTS I W, (90T RAT 3-80°C &1 WIS 2 | AfSq NapSO4-3 AW (96
T R A e 1 |

OR/ &2l

State Henry’s law. Why do gases nearly always tend to be less soluble in
11qu1ds as the temperature is raised ? o o 2

@%ﬁammwwnw qi%—cacww\mmﬁmuww%ﬁm
TS Q2 '
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10. Calculate the pH at which the potentral of hydrogen electrode will be

1L

 H, Wi O, (1 % wewiars & R av@e Ay +3B; - 2C [iEeN

0059 V. | : 2

23y e RyyealRd Feee T 0059V 2’0 pH WA [ =1 e =i

OR/2t -

The chemistry of corrosion of iron is essentially an electrochemical

- phenomenon. Explain the reactions occurring during the corrosion of iron

in the atmosphere. - : 2

.Eﬁ?ﬁ%ﬂﬁ:@mmaﬂﬁm@ﬁgpﬁxuﬁ@ﬁﬁ@@mﬂﬁﬁrﬁvﬁ$ﬁﬁnldiimiariﬁilGama

S RGO AA® [EFTEE I 9 |

Why H» and O, do not react at room temperature ? ? erte the rate equation
for the reaction A, +3B, — 2C, if the overall order of the reaction is zero.

1+1=2
Wﬁﬂ%@mﬁmﬁmﬂﬂdﬁmﬁtﬁrmiﬂl

OR /&4r

A first order reaction has a rate constant of 0-0051min™. If we begin with
0-10M concentration of the reactant, what concentration of reactant will

remain in solutlon after 3 hours ? 2

G ﬁmmﬁﬁeﬂﬁwmm ooosmﬁﬁllaﬁwﬁ 010M

WWW 0, NC@MMWWWWWW \
%ﬁ%ﬁ?ﬁ
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12.  Answer aizy two :

13.

32T CHEM

Rielzt 7517 Tea ol 8

(@)

(b)

(c)

Write the mathematical expression for the Freundlich adsorption
isotherm and draw the graph logf vs logP. 2
.Y : : :
e SR AR SRS TR o1l Ol log X vs log PR
s Y A
T B T

How do emulsifiers stabilize emulsion ? Name fwo emulsifiers. 2

T B R SRR AP T g5 SR e i B

Define shape- selectlve catalysis. Give an example ' 1+1=2

‘WW@WWW@%W&@W@WW#WI

Why is it that only sulphide ores are concentrated by froth floatation

processes ? What is the role of depressants in the froth floatation process

of dressing of ores? : : 1+1=2

& Tofe Ao Al WWWWWW T (T oA
Efes ST ARvEaTe NEaial ¥a9 obr e
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14. Answer any two :

Rz w519 Tex foal ¢

(@)

(b)

(0

N3
Ti** compounds are colourless in aqueous solution but Ti3*

compounds are violet coloured. Explain. i 2

G Tid* (R TR, R TR T (eI e Qg | <ot

>4l |

What is meant by ‘disproportionation’ of an oxidation state ? Give an

example. e 2

TR SR B SPIEERRe 8] I Re? Bl S

Actinoid contraction, is greater than lanthanoid contraction. Why ?
2

| IS AT fFzS A @R e

Write the IUPAC name of the following compound : 1

S5 GG [UPAC I Fal ¢

 [Pt(NO2)(NH3)BrCl]

How many geometrical isomers will be possible for

[Pt(Py)(NHj3) Br Cl] compound ? e

15. @)
(ii)
32T CHEM

[Pt(Py)(NHg)BrCl] @Wwﬁ@a FACIT 0! Wﬁ AT 2
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16.

17.

OR / &2

Write the hybridization state of central atom of the following co-ordination
complexes along with their magnetic properties. el 2

T mﬁ@%ﬁw@amﬂwmquawﬁmmﬁa |

wig f{a o

[Cu(NH3)4]?* and (9%) [Ni(CO)4]

What is the prime cause of depression ? Give an example of antidepressant

drug. A ; 2

ﬁsm i TR [Fe foRaaeimt 83y IbF Srige

OR / q2<

What is the function of a Tranquilizer ? Give an example of a compound
which can be used both as Antiseptic and Disinfectants. . . 2

BRI Al @ﬁﬁﬁm@%ww¢ a%t (o el i, ! cﬁ%ﬁ%ﬁ@m |
RIS AT [REFE T FE

Mention the type of Semicondﬁct‘or when Si doped with P. A solid
compound XY has NaCl structure. If the radius of the cation (X*) is 100 pm
then calculate the radius of the anion (Y. 1+7 3

| Si® P TPk SR mwwvfﬁﬁmﬁmﬁwmﬁw Tl
XY NaCIF 5157 S| I @O (XH)T Ieg 100pm =, (S G
, (Y )awﬂa fefa =
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18.

OR / &%t

What are semlconductors ? How electrical conductxwty of sermconductors

vary w1th temperature ? Give one example of intrinsic semiconductors.

‘ ' 1+1+1=3
SARAIR) R ? SHRAIRIERT Rigge #RAIETe] THoR w9 ([ ARTST =2

| HoeRe AEHRIRIRRE @ Twiad

In the electrochemical cell ;
Zn ) ZnSO4 (01M) // CuSOy4 (0-IM)/ Cu ,

the e.m.f. of the Deniel cell is E. When the concentration of ZnSO4 changed
to 1-0M and CuSO4 changed to 0-01M, the e.m.f. of the cell changes to Ex.

Establish the relation between E; and E:z : ; , 3

@3 Ry IR RS

- Zn/ ZnSO4 (0 1M) // CuSOs (0 M)/ Cu ,
emfzme]"@larﬁmZnSOﬂenmlomamcusogenmoomt—”
AR T =, PR em.f. T Eztaﬂaﬁmlaf—m uﬂ?Elw E, 3 Siers
FoRE Fot 3 |

OR /@4t

The molar conductance of 0-lm aqueous solution of NH;OH is
9-54 0hm=1cm2mol-! and at infinite dilution molar conductance is
238 olm~tem®mol™!. Calculate  the degree of ionization of ammonium
hydroxide at the same concentration and temperature. & i 3

0-1m NH4OH TE N B9 Welid ARkaifzer W 9- 54ohm’lcm 71101‘1?3{1?'5 ?SP%?J

AF{W ﬂ’é‘ﬂ? siffaiEele 9 38 238 ofim~ cm2mol ! | GTF ‘5115 RIEY W_i_

wﬁm@i@’@mﬁmwwmﬁwwl
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19. (a) Define molality of a solution. 1
45! G eI seesl |

- (b) . State Hénry’s léw. At the same temperature,. CO, gas is more soluble
in water than O, gas. Which one of them will have higher value of
Ki? EEve T » Y.

| @ﬁam forat | T Taeete e CO, Cﬁ@mﬁw 0, (IZOT
S | PROH (T Ky T W AR w2

20.: Decompositiori of H202 foHowé a first order reaction. In 50 rﬁinutes
" the concentration of H,O, decreases from 05 to 0-‘125M in one such
decompolsi’cion. When the concentration of H,O, reaches 0-05M, what is

the rate of formation of 0,? ' ‘ 3
H,0, 3 Regfeicsse RiTeaicst edw o= [/ | H,0,3 siipet 50 fifHo® 0-5 7 =&t
' 0-125M T 0T | QISR Hp0,3 Siel 0-05 M, (efoat 0, Beviivas 21 foai
Al =N i R
OR / 5241
Show that the integrafed rate for a first order feaction R—P is

[R]

Zog.‘ [R(])’ .

K=2V-303
yedl (@ el TR RiE R—> P 3 A ST RO f‘i@

K - 23803 it [R]
| R

i
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21. What happens, when — (any three) . 1+1+1=3
& w0, @foa — (R o) |

(1) P40y is treated with dil. HNO;
=Y HNO3 T 191 401 RIGFH! T

(b) Cl is treated with hot and conc. NaOH

15 NaOH 3 #i71® Cl, Rt 38

’

() Reaction of ammonia with excess Cl» gas

S ARSI Cl, CoTe ool @ R Rt

(d) Orthophosporic acid is heated
SfeRT afbe Yo I =

22. (1) Write the chemical reactions for following transformations : (any two)
' ' 1+1=2

R ARRSAEI T TR e RiFEm B ¢ (R 7o)
(i) Benzene to Phenol

| @G ofa Reee
(ii) 'Toluene to Benzyl alcohoi

W@W@Wﬂm’iﬂ

(iti) Benzene to Diphenyl
e o iR

32T CHEM *~ . ‘ - [10]



(b)

Why aryl halide undergoes electrophilic substitution reaction rather

than nucleophilic substitution reaction ?

1

ﬁﬁ@%%ﬂﬁ%ﬁﬁ%ﬁﬂﬁﬁmmﬁmw

mmﬁﬁmw

Identify A and B.

A % B-F BAE 311 |

OH

NH,

NaNO,/HCL , , e
0-5°C ~

Write only the chemical reactions of the following : (any. one)

| frsifes A e AR R B ¢ (R 9

| (i) Carbylamine reaction

23. ()
()
24, (a)

32T CHEM

(i) Hoffmann brdmamide reaction
THCE Ry [

Give an example of biodegradable polymer.

@aﬁﬁwmmmﬁ GO rigd il
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(b) Match the following correctly : T 2

kR R TRl ¢
Poiymer (ITRN) - ' Monomer (SJFCIA)
4. Natural Rubber i 1,3 Butadiene (1, 3 JoIGIfH) +
(Aigfos <39) Styrene (Bi2)
- b. Neoprene . ' ii. 1,3 Butadiene (1, 3 o) +
(ﬁ@"@?{) | acrylonitrile (GTPIZT AIRGIET)
c. Buna-N (ZAI-N) iii. Chloroprene (FTEA)
d. Buna-S (31-S) iv. Isoprene (Snizw &)

25. " (n)° Write the chemical reactions for following transformations : (any two)
1+1=2

RAIG ARSI T SR P R fis s (e go)
(i)  Benzyl chloride to benzyl alcohol |
L @R FERE AR (SR GoT
| (i) Methyl magnesium bromide to 2-methyl-propan-2-ol
RafEs el @NReT al 2- M- A-2-9F
(iii) Acetophenone from phenol |
VE #1 Afbs T
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26. | (a)

Arrange the following in increasing order of acidity : e el

W@WWWWW

. NO,
3

What type of bonding helps in stablhzmg the secondary structure of
protems 7 ‘ , 1

R A B iR o AR SR TR
Answer the following questions : (aﬁy two)

woTs Tl e e i ¢ (R 75

. (i) How are vitamins classified ? Name the vitamin deficiency of

)
32T CHEM

which causes scurvy. : ' 2

WWC&%WW@?%WWWW
@R mzrm HW%QHI

(i1) What is glycogen ? Hdw is it different from starch ? 2

AT 5 BISSI B (AT 727
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; (i) Name the protein which is present in hair. What type of protein

is this ? S o \2-
pfere 2ot ePfB R T B 1 2 T (e e e '

Draw the structure of any one of the following: : 1

. o BERe ﬁmmaﬁrwﬁﬂwaﬁ?@@z

(i) Chlorous acid
FIv 9fbe
(i) Ss

Answer the following -questions-: (any two)

wote il AR Yes Tt ¢ (Riceieat b1

- (i)  Are the bond lengths of all five P— CI bonds in PCl5 molecule

27, (a)
(b)
32T CHEM

equal? Justify your answer. 2

PCl5 TN (Ao, #iboie P — czawﬁwﬁmmvmm
- TSR AACE I frns

(i1) Explain why HNO; behaves both as oxidizing as well as reducing
agent. 2

HNO, @ 0 o oiiss [ smiel qraibig «sf (g, i 11 |

(iii) When HCI reacts with finely powdered iron, it forms ferrous

chloride, and not ferric chloride. Explain, why ? 2
iR @f% wigee s1ere HCI c R ke N@T@?W%Q"iﬂ =,
@R FI 7= [Fe PR
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28, Ct;r_nplété. the following reactions . A
: : iiqﬂiéiizl\') ﬁi\ﬂ”zl (SR W‘{W 3
o

* ‘Conc. KOH _

4

S

Hg?*+ HpSO,

A
7

(i), CH;—C=C—H

.'co, HClL
el Mt SR N
cuct”

Gy
() CHy— CH= CH — CH,COOCHs ~——

o

: ﬁDI ' f4i[Ag{NIQ]2]¥;;——;+9

RTRITEEEME T e
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