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29T CHEM

2019

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Timé : Three hours

The figures in the margin indicate full marks
for the questions.

General Instructions :

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

(vit)

_answer type questions an

All questions are compulsory.

Marks for each question are indicated against it.

Answers should be specific and to the point.

vs 1 to 8 consist of eight very short

Question numnbe
d carry 1 mark each.

Question aumbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each.
Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each.

Question aumbers 28 to 30 consist of three long answer
type questions and carry 5 marks each.

1x8 = 8
2x10 =20 -
3x9 =27
5x3 = 15
Total = 70
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Which of the following lattices has the highest packing efficiency ? 1
OeTS G Bl (IO (bR (AR el St (@R 2

(a) simple cubic closed packed (ccp) lattice

T SN 719 (cep) Cﬂﬁﬁ
() body-centered cubic (bcé) lattice
*[S9 (FUS TR (bec) 67
(c) hexagonal closed packed (hcp) lattice
TSGEH g T (hep) TR
Define molality of a solution. \ 1
b1 T WeTfeiios AR |
For a zero order reaction w.ill the molecularity be equal to zerg ? Explain,

1
) @S et 9B 4ROl (molecularity) X 23 G 2 <ty away

In the first transition series of elements, which element -
’ shows h ;
oxidation state ? Ighes{

P2 FGPT TR CTIETEIRS [oes® (] RIGEE 615 SR SR (w0
Write the IUPAC names of [Co(INH3)4Cl (NOg)] Cl and K, [NiCI4] 1
[Co(NH3)4CI(NO,)]CL ¥11% K»[NiCly] (595 TUPAC i 14

Give one example of globular protein.
1

ICENPE b b Trise e |

The curve showing the variation of adsor
temperature is called :

9 G2eerS BIvR #191S SfHCIEe AR (e s

ption with Préssure at constant
(Fillin the plongy 1

——— QI 3y
(RIET) 312 sy z5a1)
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8. What are the monomers of Buna-S rubber ?

- RIS T AFRR F 2

9 Whatis meant by positive deviations from Raoult’s law ? How is the sign of

A,ixH related to positive deviations from Raoult’s law ? 1+12+1=2

‘WWWWWWﬁwW?WWWWW@
A H =R =S 52

10. Calculate the mass of compound (molar mass = 256 g mol=") to be dissolved

in 75 g of benzene to lower its freezing point by 0.48 K (Kj-'= 5.12 K kg mol™ ).
2

75 g (RGNS (PG <51 e (SneifRe ©9=256 ¢ ol 1) TG TR (FHIGHI
ficer 0.48 K IR (K, =512 K kg mol™) | GTLICOI o et == |

- Or/9%491

1.0 g of a nonelectrolyte solute dissolved in 50g of benzene lowered the
freezing point of benzene by 0.40 K. The freezing point depression constant

of bénzene is 5.12 K kg mol™!. Find the molar mass of the solute.

1.0 g R SIfCea @iy «of 50g @S TR IgS SR (S R oo =
0.40 K, (@G fRarises Sies &< (2 5.12 K kg mol™ | RRGTHE a1 &1 fef
-l | | | :

Gtate Faraday’s first law. How much charge in terms of Faraday is required

1ot
IEE1=0

for the reduction of 1 mole of Cu?* to Cu ?

Wﬁﬁmmﬁ‘ﬂ |1 mole Cu?*3 Cu (51 Reiifse S{Rate [ =i SidH
(charge) A ?
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Define conductivity of an electrolytic solution, How does it vary with decrease
In concentration and why ?

ﬂﬁ%@ﬁ@ﬂmmwa@ﬁmmwmﬁmﬁmw%ﬂ
R0 =7, 2 ‘

12.  Calculate e.m.f. of the following cell at 298 K 2
TS il (PRGN e £, 3 3 298 K'® fefe < '
2Cr (s)+3Fe**(0.1M) 2Cr™* (0.01M)+ 3Ee (s)

Given ; (et SR) -
Elops )= ~074V &

El7 b | ———0.44[/
(Fez‘ Fe) \
Or/S44]

What type of a battery is the lead storage battery? Write the anode and the
cathode reactions and the overall reaction Occurring in a Jead Storage battery.

| i . 1/2+11/2=2
(TS BT (DI [ &R GO 2 (TS B @hists © RS copey
9 97y
e R s T2 BReIcD) | i
13. For areaction A + B —> P, the rate is given oy ‘ Va1 2
- 2=
Rate = [A][B]? :
()  How is the rate of reaction affected if the concentration of g 1S doub] d?
ed ?

(i) What is the overall order of reaction if A IS present in |

A+B— P, REA0R S iz o

719 = [A][B]? !

0 ﬂﬁggmz@qm@mﬁﬁwmm@m%@? =
) gﬁﬁ@o@ﬁam@ﬁ@mﬁ%ﬂmﬁ‘{émm@?

arge excesg ?
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6.

_ n

)

@)

Or/9

For a reaction: 2NHj3(g) Pt 5 Na(g) +3Hs(8) 1+1=2

Rate =k ;
(i) Write the order and molecularity of this reaction.

(i) Write the unit of k.
% R SR : 2NH3 (g) — Pty Na(g) + 3H> (8)

P9 =k;
() I @ I st

Gi) k9P T

Si? Name the metals used for the formation of bronzé.

What are alloy
1+1=2

| s e B 2969 510 TS AOCP2HIE AN &l | -

2+ salts are colourless while (¢t salts are coloured. Give reason

Y mmaaq—aﬁwm Cu® TR S8 | Rt M |
Or/S241

Calculate the number of unpaired electrons in Cr3* and V3" ions.

o 3" e 2l SREH S R STl B

How will you convert the following (any two) ? Give chemical equations
1+1=2

only.
oo IS WWW (I Z51) 2 (e S TARfes 7ol i |

Ethane to bromoethene

Brald o 7' 220

[5]
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(i) Benzene to biphenyl

@~ BRI

(ii1) Aniline to chlorobenzene

ﬂﬁm ] IR G

17. Give reasons ; A 2

e weffa

() n-Butyl bromide has higher boiling point than t-Butyl bromide.

RS2 9 912es Terlce RS T2 Soeicrers (R |

(b) Racemic mixture is optically inactive.

@I il SRSl HiE |
Or/94

What are ambident nucleophiles ? Give two examples of it,

GfHTes FeEersiza & ¢ 2= 757 Sniesd |

18. Answer the following questions : (any one)

OoTd PITPE0I Ces frdll « (FRmiza «bY)

(i) Give reason for the higher boiling point of ethang] In compari
methoxymethane. parison to
2

RS Coeike Mfifreas weme 6y (% e Wi

(i) Aniline does not undergo Friedel-Crafts reaction Why ?

AR -t [l <o) @RI |’y e
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19. (1) A compound forms hexagonal close packed (hcp) structure. What is
the total number of voids in 0.5 mol of it ? How many of these are

tetrahedral voids ? )

<O G2 TOSG 1 g AT (hep) 21 1% 6 | 92 GAITER 0.5 1i0l'®
900 TRl 9 CR 2 ZICI [FIT0! DYLeThId 97 ?

(h) Whatis the formula of acompound in which the element Y forms cubic
closed packed (ccp) lattice and atoms of X occupy 1/ 314 of tetrahedral
voids ? 1

@I BT @S Y SR TR g e CCp)sﬁmvﬁmwx
S Eﬁaﬁaa@ﬁ G PRI (1/3) WEPRE T | AR HCFS @ef

41 |
Or/92<1
Calculate the packing efficiency of a simple cubic lattice. 3
@51 7 T (S0 2JGIeeel el ot 4 |
20. () What will be the effect of temperature on rate constant ? 1
AR il &< @oiq THEOI A (FCF 272
(k) A first order reaction has a rate constant of 10™%s™ . How much time
will be taken for 20g of the reactant to be reduced to 5g ?
<51 =2 TR i aife e T 10725 | R [fgwrs Rieuens vamf
20 %~ 5g C1 1A 2T fRRil S il 2
»1. What ar€ the differences between physisorption and chemisorption ? Give

&en ‘why a finely divided substance is more effective as an adsorbent.
‘ 2+1=3

B TEe] O PTR S A 5 ¢ @1‘%26@%2@1 e e

o [[\o Wr
%mﬁﬁwﬁﬁm

[7]
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What is an adsorption isotherm ? In reference to Freundlich adsorption

isotherm write the expression for absorption of gases on solids in the form

of an equation. | 1+2=3

Rl SRR S <P (AT e o Sl w2 e 772 (a7 (T SR
wifeTeCs! e fapicet fih | |

22.  Explain role of the following in the processes mentioned :
112+1Y5=3

(i) Depressant in froth floatation process

(i) Limestone in the metaliurgy of iron.
T T AGOIES ST {73l BRI B TIG 1

(i) ) @l =i R

(i) NZEE LSRG R |

Or/S12Y

Write short notes on : ‘ 1%4+1%=3
(i) Zone refining |
(ii) Froth floatation process
5y CBIl foralt &

() 9 famife

(i) & GG AT
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:..‘ 23. Answer the following :.

woTe AR O fral -

(@)

(®)

Explain the following with an example :

Noble gases have very low boiling points. Why ?
IS (DTS TOETI ooy o | 5T 2

Copper does not dissolve in HCI while it does dissolve in HNOj3.

Explain. 2

7l HCl'© 51es 728 &8 HNO;© ¥aes 2d | 11 41|

11+1%=3

24.
GHIZEeTE 919 TWRAICR I <1 :
(i) Kolbé’s reaction.
=79 [l |
(i1) Reimer-Tiemann reaction.
| @se-oe e
Or/S%<1
G A Grignard reagent reacts with methanal to form

9T CHEM

CH, qu—CHz—OH

CHs
[dentify the Grignard reagent. | :
B! @Wﬁwﬁw e {1 3 CH, ~CH-CH, ~OH

¢ C
@&ﬁW!@WWWWi Haq

9
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(ii) Name the reaction : . 1

faferaicem =i fora -
OH OH
; ; CHO
: CHCI; + ag. NaOH
' H+ s
(iii) Write IUPAC names of the following ether. R |
weTo 3l AT [UPAC SISeH! #1301 |
H3C CHS
OC,Hj5
25. What happens when — 14+141=3
13 905, AT — V

(i) Cycloﬁexanecarb’aldehyde reacts with PhMgBr and then Hs0*
IR CRFRITeR2nd (3T0® PhiMgBr SIS H30* (3 fRiferai e |

(i) Carbonyl compound is treated with zinc - amalgam and ¢
hydrochloric acid. oncentrated

T (151 &8 QRN S 91D RRG Fie |
A <f2es aist Rt <o &

(iii) Write the major and minor product of ‘Brominati :
NI 300 on ;
ethanoic acid medium’. of anisole in

3RS T MgTe @i T ﬁmr'@
et wwiel 25! Fral | © S RN I w3
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An organic compound with the molecular formula CgH19O forms 2, 4-DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On

it gives 1, 2-benzenedicarboxylic acid. Identify the
S

vigorous oxidation,
compound.

CoHyoO S 79 B! (&1 99 2, 4-DNP (eRiTete sfoq e, & S
BTG RElRe FE A (T [l AT | SIS Gk T1I9 720 2

i 5. e ST e | I Hefa <5 |

Identify the product of the following reactions : (any two) 1%+1Y2=3

Wﬁmﬁﬁm@mﬁm@r@ﬁmmm@wz(ﬁmﬁ)

26.

@ CHy-C =02,
clH (ii) KOH / Glycol, A ¥
3

NaOH/I, =,

() CyHs —~CO-CH,

0 2 o | +conc. KOH—> ?

e G Tvesois chemical test to distinguish between the following pairs of
' compoundsr : 1Y2+1%=3

ylamine and dimethylamine

(i) Meth
Aniline and benzylamine

(i)

[11]



wets ral (ol @RS 2M1efs mﬂmﬁaﬂﬁmﬂwﬁﬁ%%m
(i) MG o CiRfieiEsgEE

() <R OIS @EIzEgwE

| Or/S2/t

Account for the following :

(1)  Ethylamine is soluble in water whereas aniline is not.

(11) Methylamme in water reacts with ferric chlorlde to precipitate hydrated
ferric oxide.

woTo MAIIRT I SASRCGHE -
() TN AN wdree = 5 G fem 75y |

(i) TS FRiZEaIRE FiRer SIReS oo (e <R Sere i wraiany
ST (AT |

28. Answer the following questions :

: (a) In which classes, the polymers are classified on the pagis of molecular
forces ? i a2

SR 7 S (MR F9 IRANER @) (T o 5

(b)  Sleeping pills are recommended to patient suffering from slee les
but itis not advisable to take them without consulting the doctolz ] SnefSS
- Justify.

i

WWWW@T%&T?@WQ% F
WWWW@@W%W|¢%§T e %—@’
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29.

() What are tranquilizeré ? Give an example.
(GLPReNREIE A FEPIN! 6 2 Gl Srizset el |

(d) Name one chemical responsible for the antiseptic property of Dettol.

@ﬁa%mﬁw 3 (YS9 IS G BT A1 T2 |

Answer the following :

| 5579 2HICEIE O 99

What happens when sulphur dioxide gas is passed through

(a)
1

acidified potassium permanganate solution ? Write equation.

5w IR BRI SIS TR NS e 2 SRS (o ~ifaie
ESRARCRIGNGEIT

Draw the structure of the following molecule and mention its shape :
D

(b)
XeFy |
oo Al SR AR Wi Ol SO Trael 4 8
[ X€F4

Complete the following reactions : (any two)

o eI T <« (R 7o)
POl Hp Ot

©
(1)
(i) XeFe*t RO e
) Rar S OeC i

[13] Contd,
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(@) H,S acts only as reducing agent while SO, acts as an oxidizing as well

“as reducing agent. Why ? D

H,S (@ (@< [eies f2oitet @l S SiRiee SO, @ SR i [
Sorei @l 3, 5 2

(b)) Describe the manufacture of ammonia by Haber’s process with

favourable conditions. 3

(EAIRE GO @ R B e BSIRA (IS <1 3541 |

30. Answer the following questions.:

OoTH XTI ©%d B :

(a) Specify the oxidation numbers of the metals in the following
coordination entities : D)
wew it FTrEE (e GrofREes iR R el T
() [Co(H,0)(CN)(em),]*

(i) [CoBr, (en),]*
(i) [PtCl]*

(iv) Ks[Fe(CN)]

29T CHEM W ]




What are carbohydrates ? Give the general formula of carbohydrates.

®)
3

Why polysaccharides are called non-sugars ?

I IRGHEER [ 2 FIIYAGERTT AT IS 120 | ARSI
353 SI-*I5S @IET =T 2

[15]
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