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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)
(ii1)
(iv)

©)
(vi)

(vl_'i)

- All questions are compulsory..

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 each, 1x8 = 8

Question numbers 9 to 16 consist of ten short answer

type questions and carry 2 marks each. 2x%10 = 20

Question numbers 17 to 25 consist of nine short answer :

type questions and carry 3 marks each. - 3x9 =127

Question numbers 26 to 28 consist of three long answer

type questions and carry 5 marks each. . 5x3 =15
Total = 70
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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 ‘r’ and ‘a’ ? : | 1

Bt g AR TR (@oLS HhFe 2 | A 4T @R nfews @’ =
% (IFTRBR PR PN 7 T, (9% 0 OIF 7T Were TE [ 2

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

v TrERe (TR SOk SRR SEe AEHrI 2

CH3 —_ CHO, CH; — CH2 — OH, CHj3 — CHz—CHg,

Write down the formula of Tetraamineaquachloridocobalt(IIl) chloride.
1

(GBI TRIE {e =5 (111) FAMRT 916 (w7l |

Write the [IUPAC name “of the following compound : 1

were Al e TUPAC =i forall ¢

CH = CH — CH, — OH

What will be the impact on Kf when the molality of a solution is doubled ?
' 1

@Bl w9’ AR ged e K3 edTs & ger AREe
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6.  Which is a stronger oxidizing agent — Bi(v) or-Sb(v)? ‘ 1
Bi(v) ®I% Sb(v)d foose (@M @R *ifexiE eee v 23?2

7. pK, of aniline is more than that of methylamine. Why ? 1

fiEAawzT vemre «fifeme pK, 3 wF o @z =2

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

ToTS ARl (FRE (TR (-SRI (SeiE (WY 2

(i) Benzoic acid
' @R afve
(i) Propanoic acid

AAEE GfvT

9.  The freezing point depression constant for water is 1-86°C m™! . If 5-0g of
Na,SOy is dissolved in 45¢ of water, then freezing point is changed by
3.80°C. Calculate the Van't Hoff factor for Na,SOj4. 2

AT fEIE e &399I (202 1-86°C m-! | AW 45¢ IS 5:0g NapSO4
B 4 =, (90 &I 3-80°C T wieefe 71 | dfew Na;S04-3 A <G
= g WiW e w41

OR/ 531

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

@%@W%mﬂwim qﬁmcmﬁwwmwﬁwﬂﬁﬂm
wqg® T2
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10. Calculate the pH at which the potential of hydrogen electrode will be

20

0-059 V. : | 2

2o RipaiRe feed 79 0059 V 27 pH WM fFiw &1 e 5 |

OR/ %341

The chemistry of corrosion of iron is essentially an electrochemiical

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

in the atmosphere. .

 IERCE (R ANTACO! Jores G Ryt sAfeval | @] |z w1 @RI

WES AT Ao [RfFHEE i w4

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

H, WIF 0, @ % v ffFm e A, +3B, > 2C RiFmeR

i 5ifs st vl afieg sl et < @== =

OR /=141

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

remain in solutlon after 3 hours ? 2

G ammmﬁwmm 00051&%‘5-1|zrﬁwﬁ 0-10M
QfFa?
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12. Answer aﬁy two :

Rz 71 e o ¢

(@) Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph logi vs logP. 2
oY : -

A SRS AR siifAfe<s TR o1l ©i log X vs log P
; y
1Y O 41|

() How do emulsifiers stabilize emulsion ? Name fwo emulsifiers. 2

U T (S SREEE ER A2 F5 TAWIA W A i

(c) Define shape-seléctive catalysis. Give anrexample. 1ri=2

'Wﬁaﬁmﬂmﬁﬁ@ﬁﬂwﬁmmm@maﬁawqﬁm

13. Why is it that only éulphide ores are concentrated by froth floatation
processes 2 What is the role of depressants in the froth floatation process

of dressing of ores? Tet=)

o B AT AN (A PETERS SEE [ TGS B W2 (@ TG
oo e ARvTeaTe MRl W@R ghe e

32T CHEM [5] : Contd.



14. Answer any two :

Rz 7hrq Tes fal ¢ ;
(@) Ti'" compounds are colourless in aqueous solution but Ti%
- compounds are violet coloured. Explain. . 2
T Titt IR SRR, R i Titt (TeEia <96l @ |
=4 | '

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

example. 2

TRY ST GBI SRR T61 I 7 o1 Tz fa |

(c) Actinoid contraction, is greater than lanthanoid contraction. Why ?

2
(FCEATC ALFIGTOLS GfFaRT Frdbe (@) 2
15. (i) Write the IUPAC name of the following compound : 1
e (T96R [UPAC <9 f&ell ¢
[Pt(NO2z)(NH3)BrCl]
(i) How many geometrical isomers will be possible for
[Pt(Py)(NH3) Br Cl] compound ? e 1

[Pt (Py)(NHz) Br Cl] (T1I051@ St FACAN w01 Cﬁﬂiﬂ?l AN 2
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16.

17.

OR / 594!

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

Trafe wiba (@l @?‘Q‘W@@ﬂ@ﬁﬂ%qwmaﬁrﬁﬂﬂﬁﬂ |

e fREea fovai

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

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

drug. ; 2
Rasrer 2giq sk 2 afcagema 83y Go" Twzse fra

OR / 923/

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

AP A (GIFANTENE [ T 33 2 b1 (1917 Gwrzael Tz, f=Aeht cﬁﬁ?%‘i@rw
i TG qraieeE fE e |

Mention the type of Semiconductor 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 (Y7). 1+2=3

5i® P G TR (OF 2ORE AR oo 2 AW Bl | B w0 G

XY NaCI 5199 @itz | 3% @ (X*)3 I 100pm T, (S0F G

(Y2 e fefa ==t

32T CHEM : [7] : Contd.



18.

OR / &4t

What are semiconductors ? How electrical conductivity of semiconductors
vary with temperature ? Give one example of intrinsic semiconductors.
' 1+1+1=3

TR Rt SRR R ARSIl TR FS (AT AR 2 ?

SIoeRe SEeRIRIERT @fF Tarael fra

In the electrochemical cell ;
Zn [/ ZnSOy4 (0-1M) // CuSOy4 (0-IM)/ Cu ,
the e.m.f. of the Deniel cell is E;. When the concentration of ZnSO,4 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 Eo. ‘ A 3

- ¢ e wERE @RES

~ Zn/ZnSO;4 (0-1M)// CuSOy (01M)/Cu ,

em.f. TN Ey R | (ST ZnSO, I 215! 1OM I S CuSO43 *Ilvet 0-01M [l
S 41 T, (PR e.m.f. Tl Ey (71 i 2 | afen @B £y WE E, T WES
ol o | |

OR / 923!

The molar conductance of 0-1m aqueous solution of NH;OH is
9.540hm-lcm?mol-! and at infinite dilution molar conductance is
238 ohm~tenm?mol-!. Calculate the degree of ionization of ammonium
hydroxide at the same concentration and temperature. 358

0-1m NH,OH Tl W< TaR ARafeei I 9-54 ol cni?miol ™ SN @ﬁm

YOS AR sifgqifze 9 T 238 ol emmol-! | GTF TSl i %WTE

@A YRYRIRTA ReAEH TG T 941 |
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19.

20.

(1) Define molality of a solution. 1

G e i Gl v e K R

(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

@ﬁavmﬁ o1t | Gt TFESS ANe CO, o1 e O (oIZSLF
G | RO (I Kyy 3 3 (@ 29

Decomposition of H20, follows a first order reaction. In 50 rhinutes
the concentration of H>O» 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 O,? : 3

H»0, 3 i Rfeanst aew o1 {1 H,0,3 sivet 50 e 0-5 3 24
0:125M T&1 303 | (ARSH Ho0,3 915! 0-05M 7], (Sf$q 0,3 Teriwas T i
27 | ' |

OR / @241
Show that the integrated rate for a first order reaction R— P is

K

_2:303 log.[f;]‘]) _ | 3

(eAl (@ 29N I R R—> P I AR SRS AARD! LT

_2:303, [R], |

Ry R]
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21. What happens, when — (any three) 1+1+1=3
& =, cfont — (R fefoy)

(a)

®)

(c)

(d)

2. (@

P40y is treated with dil. HNO3
AY HNO3 3 7118 P40, RfE =3

Cl, is treated with hot and conc. NaOH

56 NaOH 3 &97® Cl, [l s

”

‘Reaction of ammonia with excess Cl, gas

i SRR Cly T TS @ R

Orthophosporic acid is heated
T e Tew € =

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

firsTe ARIETAR T R I RIFER Bl o (Reir 7))

(i) Benzene to Phenol

@ fEwe 2@ s

(ii) Toluene to Benzyl alcohoi

%@awaﬂ@ﬁaam%

(iii) Benzene to Diphenyl

@A 1 TRz

32T CHEM . [10]



23.

(b)

(a)
()
24. (a)

32T CHEM

Why aryl halide undergoes electrophilic substitution reaction rather
than nucleophilic substitution reaction ? 1

Tz (e [ Fekafhe afegsm fiem ok w=g e
afegiam e rEme

Identify A and B. 2

A SI% B-3 e 41|
OH

NaNO, / HCI i
> A — > B
B OH

Write only the chemical reactions of the following : (any one) 1

faffies A @<= e & &0 ¢ (@ b

(i) Carbylamine reaction
Fffratm [fem
(i1) Hoffmann bromamide reaction

Give an example of biodegradable polymer. 1

GRESIFREENT 2@ 96R Twigae |
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(b) Match the following correctly : : 2

RefERemen 9% A ¢

Polymer (I2Ta1M) Monomer (SFCAIAM)
a. Natural Rubber i 1,3 Butadiene (1, 3 J0ICIfEH) +
(ﬁ'@?ﬁﬂ?‘ 999) Styrene (B2f"A)
b. Neoprene : ii. 1,3 Butadiene (1, 3 JoIGifA) +
(Ferfem) acrylonitrile (4@I%s7 71251251
c. Buna-N (39I-N) iii, Chloroprene (9 {24)
d. Buna-S (3I-5) iv. Isoprene (=g f2ie)

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

e ARTSTEE T sRace e [R5 ¢ (R gorn)

(i) Benzyl chloride to benzyl alcohol
(@ETIRE TG AN @EGIEE o 2e

(i) Methyl magnesium bromide to 2-metliyl-propan—2—ol

Malizs s TR A9 2-FAEE-a -2

(iii) Acetophenone from phenol

@ eR 7/ afbb e

32T CHEM [12]-



(b)

Arrange the following in increasing order of acidity : 1

Tl (@D SifETer TeiaTe W)

OH ‘ cn,
: OH '
, 9 X0,

CH,

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

& g o’ (meeRt Ao A FREE w2w @

Answer the following questions : (any two)

weie fral oA Tes ¢ (Ricen gor)

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

26. (a)
(b)
32T CHEM

which causes scurvy. ‘ 2

oIt @ @f Roew = @2 & fohifine wrore 3@ wiIfe
@Ry et 3, W &

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

AT B2 VGO 3 @AT HAB?
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 (iii) Name the protein which is present in hair. What type of protein
is this? 2
pore et erfom Rwg am f&rdl | 2 @aeh (adR @' e
' 27. (@) Draw the structure of any one of the following: 1

weTe SRS fizaa 9hF sion SkfEe =

(1)

(i1)

Chlorous acid

FI5 e

Sg

(b) Answer the following qaestions : (any two)

weTe il eEes Tes T ¢ (R won)

(i)

(ii)

(iii)

32T CHEM

_ Are the bond lengths of all five P — CI bonds in PCl5 molecule
equal? Justify your answer. 2

PCls GRSITEIR (911062 #AT5ere P — Cl T A& () I 2/ 2 (O
a1 AerE fe al|

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

HNO, @ foa wiess e [Renia<s #ivief qraibiE «sf orgar, e 31 |

When HCI reacts with finely powdered iron, it forms ferrous

chloride, and not ferric chloride. Explain, why ? E
iR &% wizeew s19re HCI ¢ ffern e cwaai’aﬁtm%mﬁ =,
(Tl F9iRT w2 e gt =4
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28. Completé the following reactions : : 1x5=5"

fxferive Rifeaam ) = ¢

O

Conc. KOH

i

(i)

Hg?*+ H,SO,

G CH;~C=—€—H

COHCl
e - ._..____H
() CucCl

(v) - CH, — CH = CH — CH,COOC,H;

i. DIBAL - H
ii. H,0

O

(0) clagivL] | s

32TCHEM = [15]






