Total number of pages —16
29T CHEM

2019

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 compulsory.

(ii) Marks for each question are indicated against it.
(iii)  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 18 consist of ten short answer
type questions and carry 2 marks each. 2x10 = 20

(vi) Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. ; IxQ . =7

(vii) Question numbers 28 to 30 consist of three long answer
type questions and carry-5 marks each. 5x3 =15
Total = 70
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Which of the following lattices has the highest packing efficiency ? 1
woTe T 1 (IO (AR (oA el wibiRels (@R ?

(@) simple cubic closed packed (ccp) lattice

e G W WEg (cep) iy
() body-centered cubic (bec) lattice
(1 (TS T (bec) (TR
(c) hexagonal closed packed (hcp) lattice
TTGET g TS (hep) FiivR
Defiﬁe molality of a solution. 1
bt B39 AL A i |

For a zero order reaction will the molecularity be equal to zero ? Explain.
: 1

) @R Rl G5 Wil (molecularity) XA T3 S 2 =01 1

In the first transition series of elements, which element shows highest

oxidation state ? X
Slers TP (R CTAEIRE fosae (@TH! GTIFR A ke SR (743 2
Write the IUPAC names of [Co(NH3)4CI(NO,)]Cl and K; [NiCly]. 1

[Co(NH2)sCI(NO)]Cl 81 K,[NiCl,] CTIoW51 IUPAC A farai |

‘Give one example of globular protein. 1

Ge elftera by migae fo |

The curve showing the variation of adsorption with pressure at constant

temperature iscalled _______ (Fill in the blank) 1

ﬁa@m—mmma%wfmﬁqwﬁaﬁmww (T = |
(31T 312 799 )
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10.

11

What are the monomers of Buna-S rubber ? 1

FeM1-S FIISS W SR 2

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

AivH related to positive deviations from Raoult’s law ? 1+Y2+14=2

AT+H4 71 I9E RIS w1 3 & gt am 2 A5 Jo1 v [pifes e
A, H BHEwmR s e

Calculate the mass of compound (molar mass = 256 g mol™1) to be dissolved
in 75 g of benzene to lower its freezing point by 0.48 K (K, =5.12 K kg mol™! ).
' 2

75 g (RGNS (T BT (ot (SNelfE ©3=256 ¢ miol 1) wTTg® FRCE (@AfEw

{2 048 K 3 A1 (Kp= 5.12 K kg mol) | (T9NHIR &= Fiefey 41 |

Or/99a

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 benzene is 5.12 Kkg mol~!. Find the molar mass of the solute.

1.0 g Rpe Sfiee®y @1y @51 50g (@G g FRCe (FGma fE1 SR 2
0.40 K. (@S fEatIsss Sieom &3 (202 5.12 Kkg mol-! | DRI Teiia & fefa
4l |

State Faraday’s first law. How much charge in terms of Faraday is required
for the reduction of 1 mole of Cu®* to Cu ? : : 1+1=2

FRICES 23 706! &7l 11 mole Cu?*F Cu (a1 Rl FfRata e wiaiee s

. (charge) #folq 2
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Or/9%31

Define conductivity of an electrolytic solution. How does it vary with decrease
in concentration and why ?

aﬁﬁ@aﬁmmﬁﬁaﬁi@?ﬂmﬁmlmwmﬂmﬁmww
Afeafss = 2 '

12. Calculate em.f. of the following cell at 298 K : ' 2
oS Rl (AR e.mf. 3 T 298 K fefar w4t - '
2Cr (s) + 3Fe* (0.1M) — 2Cr™* (0.01M) +3Fe (s)
Given : (731 si72)
Elep/cr)” ~0.74V &

E ZF82+/FE): = 04:4V
Or/e241

What type of a battery is the lead storage battery? Write the anode and the
cathode reactions and the overall reaction occurring in a lead storage battery.
Yo+11,=2

T BEE @R B oiE (@O 7 (T B (RS kafoe A G O
@ﬂmﬁmwmﬁﬁ@ﬂmﬁw

13. For a reaction A+ B — P, the rate is given by — 112+Y2=2
Rate = [A][B]?
(i) How is the rate of reaction affected if the concentration of B is doubled ?
(i) What is the overall order of reaction if A is present in large excess ?
A+B — P, Rfeanes e @ =g ;
2 = [A][B] ,
@) = B Al wod 7, cofem RIFhR AR (@ ARST 2 ¢
(i) T AT BARES 7T @R (ors RiTANGR 35 @ foe =3 2
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Or/S<

For a reaction: 2NH3(g) Pty N, (g) + 3Hy () 1+41=2
Rate =k;

(i)  Write the order and molecularity of this reaction.

(i) Write the unit of k.

92 IR T : 2NH;3(g) Pty Na(g) +3H» ()
=k |

() RfEndr ww o weikes &7

(ii) k=< 933 @)

14. What are alloys ? Name the metals used for the formation of bronze.

1+1=2
T UG fF 2 96 1S TS AISTFZHE A feralt |

15. 7,2+ salts are colourless while (2 salts are coloured. Give reason.

732t FROPTE R TS Cu?t FROPTZ 98 | Piaet weeffa |

Or/&%41
Calculate the number of unpaired electrons in Cr®* and V3" ions.

Cr wire v oS 24t g SE g He A1 41

16. How will you convert the following (any two) ? Give chemical equations
only. 341=2

wﬁﬂmﬁmﬁﬁaﬁﬁﬁa(ﬁmﬁv?mmﬂﬁwqml

(i) Ethane to bromoethene

BT o T A
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18.

(ii) Benzene to biphenyl
e o AR

(iii) Aniline to chlorobenzene

G TR 7 FT R

Give reasons : : 2

e vl

(1) n-Butyl bromide has higher boiling point than t-Butyl bromide.
n-RPHiEa T WRUT Twele +-RITHi2e WG TeaicTels (Rl

(h) Racemic mixture is optically inactive.
=BT f s e R
Or/99d1

What are ambident nucleophiles ? Give two examples of it.

afFres WeEereize [ 2 3a9 757 Swigdd fua |

Answer the following questions : (any one)

©eq ARTEbl Ses Wl - (farear «bt)

(i) Give reason for the higher boiling point of ethanol in comparison to
methoxymethane. 2

e Sweied FefEfineas gemre o ﬂf‘iasmml

(i1) Aniline does not undergo Friedel-Crafts reaction. Why ? 2

@i ot Riwa W[ @R | e
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19. (1) A compound forms hexagonal close packed (hcp) structure. What is

(b) Whatis the formula of a compound in which the element Y forms cubic
closed packed (ccp) lattice and atoms of X occupy 1/3" of tetrahedral
voids ? ; 1
(I €1 (TS Y T 17 g AT (cop) 7997 B I3 = X
T DPEER A IF G GO (1/3) SfEPE I3 | (9B S el
411
- Or/9q2qt
Calculate the packing efficiency of a simple cubic lattice. 3
b1 T TIPTS (FAbRA 2JG T wESl Sl T4 |
20. (@) What will be the effect of temperature on rate constant ? 1
s +ife gaa gofme Saeom eoR (@ 2A 2
(b) A first order reaction has a rate constant of 10 25! . How much time
will be taken for 20g of the reactant to be reduced to 5g¢ ?
2
b1 ¢ we e oif g T 107257 | 92 Rifewrs Ridamers sme
20g 3 7191 5g (a1 2171 2]+ fewstie 773 =ifafa 2
21. What are the differences between physisorption and chemisorption ? Give
reason why a finely divided substance is more effective as an adsorbent.
: 2+1=3
CSTo SHfCa{rel i1 i Sfearel #fiefs 6 6 ¢ cafers oft wi s o
SifeeiEe e f2oiest (g Pt ¢
29T EMEM " [7] Contd.

the total number of voids in 0.5 mol of it ? How many of these are
tetrahedral voids ? 2

<5l (IR ICYE R [Fag 73T (hep) 9 A% 3T 1 92 AR 0.5 mol ©
ToCS IR 3 Wiz ? TS ] boFaaa 95 2



Or/%31

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. 142=3

SR SR A T @IE 2 PR S SiER AsE 72T (51 (oIl SR
IR i CRED (R RGN

22. Explain role of the following in the processes mentioned :
14+1Y2=3

(i) Depressant in froth floatation process

(i) Limestone in the metallurgy of iron.

T 9 AG SRS TeTe Al HAICIIR B D 4 -
(i) S Efoe HEFRl &
(i) I3 APRWIS peIfieT |
Or/Sq4d1
Write short notes on : | | | 14+1%2=3
(i) Zone refining
(i)  Froth floatation process
53 (GRel feralt ¢
() TR

(i) (T eseT afo
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23, Answer the following :

()

(b)

Noble gases have very low boiling points. Why ? 1

G (NP2 T[T SOy o | a1 2

Copper does not dissolve in HCI while it does dissolve in HNOj.
Explain. _ 2

TR HCL'S BaTes 7128 8 HNO; © ¥q1ge 27 | 1l 41 |

24. Explain the following with an example : 1Y2+1%2=3
THIZETE weTe MAIGAR A1 31 :
- (i) Kolbe’s reaction.
%99 fifeat |
(i1) Reimer-Tiemann reaction.
@2n-rw R |
Or/994
(i) A Grignard reagent reacts with methanal to form
CH,4 —CI,’H -CH,-0OH
CHg
Identify the Grignard reagent. 1
<51 et s fiieeR sere [ifea R CH, ~CH-CH,-OH
> CH ;
Teom A | oG ReRs! ore a1 | 3
29T CHEM - [9] Contd.



(i) Name the reaction : 1

ffemaroR w fovai
OH OH
CHO
CHCI3 + ag. NaOH
(iii) Write [IUPAC names of the following ether. 1
woTs Al 3T [UPAC Aisieo! ferait |
HsC. -~ CHs
OC,Hj5
25. What happeﬁs when — 5 -1xl¥l=3
% ‘E[CT-;s ¢ ﬂi\‘.‘) A —

(1) Cyclohéxanecarbaldehyde reacts with PhiMgBr and then H3O".
B RETIEACRR (S PhMgBr S1% Hy0* ¢ Riferm <3|

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

Wm%%ammwmmmaﬁmmﬁ%mw%
29 ?

(iii) Write the major and minor product of ‘Bromination of anisole in
ethanoic acid medium’.

2T T TgTe aiwr 3t RiFFre Seom @[l I i (T
e A @20t o |
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26.

27

Or/9%31

An organic compound with the molecular formula CoH1¢O forms 2, 4-DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On
vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the

- compound. : 3

CoH300O Wi @3 b1 &R S9E 2, 4-DNP (CRrete 5w 3, 1 Srema
Rarets Reife a3 o @R (i @yam | Skherr wiie 337 7ige 3

1, 2-@EECEER S oIF fed | @sis! Fdfa o |

Identify the product of the following reactions : (any two) 1Y2+1%2=3
were frat RfEFaRe Rfeaers smidfar bare =t : (Rrerr wor)

@ CH,-C =0_(i)HN=-NH; |

I 5 L4
CH, (ii) KOH / Glycol, A

NaOH/I,

() C,Hs-CO-CH,4

@)
© 2 I +conc. KOH —»  ?

&
CHf Ny

Give one chemical test to distinguish between the following pairs of
compounds : 12+1%2=3

(i) Methylamine and dimethylamine

(ii) Aniline and benzylamine

29T CHEM [11] Contd.



| wEe Rl (15 ERRE A (ke @bt I R e
(i) fiEEoTEs i CRFARAE
(i) G S ez
Or/5%31
Account for the following :
(i) Ethylamine is soluble in water whereas aniline is not.

(i) Methylamine in water reacts with ferric chloride to precipitate hydrated
ferric oxide.

weTe MAIGARR T SEHR
() TR TS TGS R 8 QR 72 |

(i) oS fRiEEawEE R aiRes e [RiE sk wge ke Taikes
SYTF (AT |

28. Answer the following questions :
weTs AR e ful -

(@) Inwhich classes, the polymers are classified on the basis of molecular
forces ? 2

 oifEE geiT SRS (AT IRSIEH 391 IRANER (IR0 (T AT 2

(b)  Sleeping pills are recommended to patient suffering from sleeplessness
but it is not advisable to take them without consulting the doctor. Justify.
1

CIeE FaRere ot & @Te (Gief =@ Afe aeR sl i, e
TIGa A SR 30 oz 341 e 7= | e
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(c)

What are tranquilizers ? Give an example. 1

(GE2FNTE A I & 2 51 Sazel ezl |

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

1
(TBe RS & (1463 IS &) 4o/ 1 el |

29. Answer the following :
O EPACIIR T 1
(@) What happens when sulphur dioxide gas is passed  through
acidified potassium permanganate solution ? Write equation. 1
qfes fifEre #{Gifear Rt T19 e REreE T SHies cﬂfivfﬁnﬁa
5 23 2 fRfeEaicst |
(b)) Draw the structure of the following molecule and mention its shape :
2
X8F4
eTe Rl SR ﬂiﬁi—ﬂ\tﬂr@ﬁs@ﬁw Tz 741 8
XeF,;
(c) Complete the following reactions : (any two) 2
e fRferarar i &4 « (R i)
(i) PClg +H,O — ?
@ 0 s
(iti)) Pyt SOgCIz — ?
29T CHEM [13] ' Contd.




Or/a9a

(@) H,S acts only as reducing agent while SO, acts as an oxidizing as well
as reducing agent. Why ? 2

H,S @ @9a Reies pitst & 3@ SmEes S0, (@ aike oI f@is -
oo fFm 7@, 7 ¢

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

favourable conditions. 3

Wﬂﬁ%@@ﬁﬂﬁ@@ﬁﬁﬂ@@?@%hﬁﬁﬂﬂﬂﬂi

30. Answer the following questions :

T 2PITRIRE O6d 9

(@) Specify the oxidation numbers of the metals in the following

coordination entities : 1Hx4=2

woS Tl AN (R Ao Tive Rt e 4

(i) [Co(H,0)(CN)(em),]*
(ii) [CoBr, (en),]

@iii) [PtCl,]*

(iv) Kj[Fe(CN)g]

29T CHEM [14]



(b) What are carbohydrates ? Give the general formula of carbohydrates.
Why polysaccharides are called non-sugars ? 3

P YAGLEE F 2 I IYCHERE G Fws 572 | AFrREeEEs
7 SH-*_ @ = e

29T CHEM [15]



