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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 :

()
(ii)
(iif)
(1v)
(v)
(vi)

(vii)

All questions are conmpulsory.
Marks for each question are indicated against it,
Answers should be specific and to the point.

Question numbers 1 to 8 consist of eight very short
answer type questions and carry 1 mark eacl,

Question numbers 9 to 16 consist of ten short answer
type questions and carry 2 marks eacl,

Question numbers 17 to 25 consist of nine short answer
type questions and carry 3 marks each.

Question numbers 26 to 28 consist of three long answer
type questions and carry 5 marks each. '

1x8 = 8
2x10 = 20
3x9 =27
5x3 =15

Total = 70



1. A metal crystallises in a body-centred cubic structure. If ‘a’ is the edge

length of its unit cell, ‘r” is the radius of the sphere, what is the relationship

between ‘v’ and ‘a’ ? 1

51 4y S TCHfT TR (+ AT e 77| 7 9 @EGR wed @’ 2
SIS AT Qw1 G ¢ 230, corm o’ O 9 qEe THAF & a2

/> Arrange the following compounds in the increasing order of their boiling

points : 1
TS SRS (AL GRS SRRl ST FEIAl ¢

CH; — CHO, CH3 — CH, — OH, CH3; — CH,—CHj;

/3. Write down the formula of Tetraamineaquachloridocobalt(IIl) chloride.

1
(GOIANRNGTAT e A6 (111) T3 o197 TS 74 |
4 Write the [IUPAC name of the following-compound : 1

oo A @I [UPAC SIS 574 ¢

CH = CH — CH, — OH

-

7+ What will be the impact on Ky when the molality of a solution is doubled ?
1

01w WrAfAD Yod I KT eome & stop w2
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6. Which is a stronger oxidizing agent — Bi(v) or Sh(v)?
Bi(v) W= Sh(v)q fowas @@ (@fz =(fEiT] zas vy 72 2

/- pKy of aniline is more than that of methylamine. Why ? 1

etz ewre afifeme pk, W B @ 51

ﬁ. Which of the following compounds can undergo Hell-Volhard-Zelinsky
reaction ? 1

TS Rl (S (93 (2w e (o (WY 7

(1)  Benzoic acid

FEs «fps

~ (i1)  Propanoic acid

AT Gfpe

J 9. The freezing point depression constant for water is 1-86°C ;-1 . If 5:0g of
Na,SOy 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

AT feaiicas SRAT & T (R 1-86°C | 7 45¢ #iie 50g Na,SO,
vdIge 41 2, (908 AT 3-80°C &1 SRAS 27| afeaqt NaoSO, -7 A1 575
T eyefena ST felefd 4|

OR/ &3y

State Henry’s law. Why do gases nearly always tend to be less soluble in
liquids as the temperature is raised ? i

A Farn| SeEA T4 | Gl gfa 20 (IR W weere 3 wifs a5

Y 7Cl
q‘u ,C’

witge 77

32T CHEM [3] —



10.

/]1.

Calculate the pll at which the potential of hydrogen electrode will be

0-059 V. ‘

232G 0% faniestaa fasaq e 0059 vV 2°ta pH i @ 2 e

OR/ G74]

The chemistry of corrosion of iron is essentially an electrochemical
phenomenon, Explain the reactions occurring during the corrosion of iron

in the atmosphere. 2

TR0 (Al DI e G5 Ageapiafs AFes | «3 oi3a0e w7 2
RS ARGES WR4fbw [fewicaa a9 |

Why H; and O, do not react at room temperature ? Write the rate equation

for the reaction A, + 3B, — 2C, if the overall order of the reaction is zero.

1+1=2
Hz ©1% O, (1 3% SieElare & f[fewa 7mar A, +3B, —» 2C fafearsm
el 9ife st @l afucz syl fFfeatst 9 @ 2

OR /@241

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

_ " i
remain in solution after 3 hours ? 2

a5l s @A e o gaqq i twe 0.005156G- 9% G 010M
iz slivelta S48 wAl, (wew fofel 96149 AT Yaroreo e Moo fafras

-
“IN6q?
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j'12. Answer any two :

ficlent wbra Sea ) ¢

(@) Write the mathematical expression for the Freundlich adsorption

/

N

isotherm and draw the graph log£ vs logP.
Yy

mﬁmwquﬂm@amﬁﬁwﬁaﬁcm%ﬂnmzogﬁ vs log Pd
y

(TR OB 41 |

(b) How do emulsifiers stabilize emulsion ? Name two emulsifiers, 2

Wﬂﬂmquﬁamv 75 SRGA oI % |

(c)  Define shape-selective catalysis. Give an example, 1+1=2

sl v Seyeoe [Ridgr &N {11 | Gt e G Burse z=el oy |

15 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

FFel BolGe A Tod Al (e DETFI2T IS a5 95 TS TR W2 (e Bole
oafos i ARYAEITS Faeif vam ofi s
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jH' Answer any two :

etz wh1q Teq Bl ¢

o

(b)

o

\}5. (1)

(11)

22T CHEM

s solution but Ti'*

Ti*" compounds are colourless in aqueou
2

compounds are violet coloured. Explain.

S Tidt oI 9, e @ Tidt RN 33 (G | I
1 |

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

example. | 2

SR SR GBI ST 61 W 7 GO Trizsel i |

Actinoid contraction is greater than lanthanoid contraction. Why ?
2

(FIETC FRIOTOT UfF3u ivn @) o

Write the IUPAC name of the following compound : 1

TEE (@91 IUPAC I foy=)y ¢

[Pt(NO2)(NH3)BrCl]

How many geometrical isomers will be possible for

[ Pt(Py)(NH;)Br Cl] compound ? 1

[Pt(Py)(NHz)Br Cl] GI9ICEICa SifSotar Fseaish i) (reRid ofita 2
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Jlb.

17.

OR / G4l

Write the hybridization state of central atom of the following co-ordination
complexes along with their magnetic properties. E
Crae Gfon GTi (4351 ity i vicwa wE W FTS GEer PR
aefd faaea fevan

[Cu(NH4)4]2* and (S1%) [Ni(CO)4]

What is the prime cause of depression ? Give an example of antidepressant
drug. : 2

ReFoR R T e ofoRusom 34 <O T Fa

OR /g%l

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

FHFR AN (GrFLAI LA o5 01 B0 2 GO (017 vzl o, R @R IE R
@ FTEeESE TR [ @

Mention the. type of Semiconductor when Si doped with P. A solid
compound XY has NuCl structure. If the radius of the cation (X7) is 100 pm

then calculate the radius of the anion (Y-). 1+2=3

cig p g A (B L SR e g A R @5 5B a

sy Matla st itz A BRI (XA I 100 pm =, (ot AR

s i e A
(- ) ‘
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\}8.

OR / &94/

i : Vi iconductors
What are semiconductors ? How electrical conductivity of semicc
vary with temperature ? Give one example of intrinsic semiconductors

1+1+1=3
AR 5 2 SfoifaarSiraay favure sfaastel Taee@ w90 (@EAE AFasa 770
OTEIE SeeifFai2\ e @ff Twrmaet

In the electrochemical cel] ;
Zn [/ ZnSO, (0-IM) // CuSo, 0IM)/ Cu ,
the e.m.f. of the Deniel cell is E 1. When the concentration of ZnSO, changed

to I-0M and CuSO, changed to 0-01M, the e.m.f. of the cell changes to E,.
Establish the relation between E; and E,. 3

9Z e I (@rEhe

Zn [/ ZnSOy (0-1M) // CuSO, (0-1M)/Cu ,
e.m.f. I E; | AR ZnS0, T 2015 1OM 4 W% CuSO,3 NGt 0-01M 77
Al T4 ZW, (PEGF e.m.f. T+ E, (51 %1 2| <fSq @3 £, 9 £,7 e
T o 31 |

OR / g2«

The molar conductance of 0-1m aqueous solution of NH,OH is
9-540lim~'cm?mol~! and at infinite dilution molar conductance is
238 ohm~!em®mol™!. Calculate  the degree of ionization of ammonium

hydroxide at the same concentration and temperature. 3

0-1m NI‘I4OH @5“{] 49 SI’E{R ‘?[ﬁ?ﬂﬁ,@[g{ DI 9,5401””—10”2”10[‘1 I A

S oo

~ay
,.7 A L ©
o O wESCA RN

ATOIS We AfAZsE T 57 238 olum'cm?mol-1 | GTF Ml
QTR F2G 2T [T Siam s opega 4] |
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19. }ﬂ) Define molality of a solution.
B! G4 WA Fee! |

[b)  State Henry’s law. At the same temperature, CO; gas is more soluble

in water than O, gas. Which one of them will have higher value of
Ky? 2
(&R 0! ot | i Treere SiTe CO, (I TRARS! O (729
% | (DT (T Ky 1 W @ 240

A0. Decomposition of H,O, follows a first order reaction. In 50 minutes
the concentration of H;0O;, decreases from 0-5 to 0-125M in one such

decomposition. When the concentration of H,O, reaches 0-05M, what is
the rate of formation of 0,? 3

H,0, 3 Rejfese=el fafemarest gem w1 &iw 1 H,0,3 sivet 50 il es 0.5 7 s

0-125M (=1 ¢ | (ARST H,0,7 551 0-05 M AR, (ofeql 0,7 Besimag 79 e
3|

OR / G2t

Show that the integrated rate for a first order reaction R — P is

_2-303 log R,

G t [R] 3

@9 edl (31 @A T R R— P 1 AR S ATewh! vz

2-303 . [R],
t log%—]—|
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1+14
21. What happens, when — (any three)

f& @b, @fon — (R fofas)

v

(a)  P4Oq is treated with di]. HNO;
& HNO3 3 #9% P,0,, ffeF o

(b)  Cl, is treated with hot and conc. NaOH
6 NaOH 3 #19% Cl, i ae

/(c) Reaction of ammonia with excess Cl, gas

i AR Cl, (oem Fore qw R R

ﬂ) Orthophosporic acid is heated
LTRrT «fve Tey i o

22, {7) Write the chemical reactions for following transformations - (any two)
1+1=2
fFiere AifRadata TR s R fiEmae B e (Riczrza w5y)

4 () Benzene to Phenol

@FET o[/ s

(ii) Toluene to Benzyl alcohol

BF 29 2l (s T 5a

(iii) Benzene to Diphenyl

@S “[a CiaRmize
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2 W

b)

24.  (a)
h*

32T CHE

M [11]

Why aryl halide undergoes electrophilic substitution reaction rather
than nucleophilic substitution reaction ? I

dfegiol a1 oram 2

Identify A and B, o

A OI% B-3 foare 94 |

O
NH,
' NaNO, / HCl g o _ - B
0-5°C il
Write only the chemical reactions of the following : (any one) ;|

frfEien A = e R fi s (R «bY)

(i)  Carbylamine reaction

FiFEhm e

fii) Hoffmann bromamide reaction

PRI P IR PR GI TR

Give an example of biodegradable polymer.

ACEINS XAl Q6T Swrsge faay |
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o

/(b) Match the following correctly :

ffEler@ss wamis Jremal 2

Polymer (I2713) Monomer (SFTa1AM)

a. Natural Rubber i 1, 3 Butadiene (1, 3 {31"\?@7‘) *
(agfes 79@) Styrene (Zi2f)

b. Neoprene ii. 1,3 Butadiene (1, 3 3oIeIfze) +
(Ferfem) | acrylonitrile (42 F1251%4)

¢. Buna-N (37I-N) iii. Chloroprene (F3°f2)

d. Buna-S (391-S) iv. Isoprene (TI2% {2)

25. (a)  Write the chemical reactions for following transformations : (any two)
J

1+1=2
feare wfaadacam om FRte apmlRe [iewas &2 e (@ wor)

f1)  Benzyl chloride to benzyl alcohol
(ATEIZE ARG o[ (eEiBe G L

\Qi) Methyl magnesium bromide to 2-methyl-propan-2-ol

foaizel oo asizea sl 2-MaEa-a AR s

fiii) Acetophenone from phenol

(& I I T P e
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\97)

A }a)

)

32T CEiF

Arrange the following in increasing order of acidity :

Trale @saeniE SifETder Taaas Gl ¢
OH CH,
: OH
O
NO
~cH, g

What type of bonding helps in stabilizing the secondary structure of
proteins ? 1

f& arEfdc o' o (PRt 1o AR sl T3 FEe

Answer the following questions : (any two)

weTe el eHiERs Oed il ¢ (R by

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

which causes scurvy.

2

fonifame (s (AT Forem =31 202 & fobifme wroiem Az w1
ctslfad ol @i, S e

(ii). What is glycogen? How is it different from starch ? 2

oz a2 BI6O0F 3 (@@t P 9
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i) Name the protein which is present in hair. What type of protein

is this ? 2

plers et o fba fdua am B 3 @iesr (udia @' e

27. fa) Draw the structure of any one of the following :

©eTe SRS fardiar @brq side S a4l 2

(1) Chlorous acid
MW 9o
Jii) Ss
((b) Answer the following questions : (any two) ,

T e T oM T’ ¢ (R 7o)

£

(11)

i)

32T CHEM

Are the bond lengths of all five P— Cl bonds in PCl5 molecule

equal? Justify your answer. v
PCls G5O (911062 #AToGiel P — Cl 9 % (7<) 7 200 2 (o7
Taaa AorE Yo Al |

Explain why HNO, behaves both as oxidizing as well as reducing

agent. 2

HNO," (A &7 G i e #ivie (b € (7203, aney < |

When HCI reacts with finely powdered iron, it forms ferrous
chloride, and not ferric chloride. Explain, why ? p)
fafe 5fG wiZaq wpore 110) @ e SR @ ST T 2,

HAT B o fasre @)

[ 14]



Complete the following reactions :

FefelRe i sjef 7 ¢
O
H
(1) Conec. KOH%
Aii)

CH; — C= C— y —HI"+H,S0; |

CO, HCl
\/(m) e >

§iv)  CHy— CH = CH — CH,COOC,H, --DioAL it

(v)

o



