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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.

(i)  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
(®)  Question numbers 9 to 18 consist of ten short answer
(@) Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks eacl. 3x9 =97
(©ti)  Question numbers 28 to 30 consist of three long answer
type questions and carry 5 marks each. : B3l = 15
Total = 70
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Which of the following lattices has the highest packing efficiency ? 1
weTS S 91 RO GIoRS (iR Wl wibiRele (@R 2

(1) simple cubic closed packed (ccp) lattice ‘

& 9 3 [F9g (cep) (5702
(b) - body-centered cubic (bcc) lattice
"1??@ FES TR (bec) DS
(c) hexagonal closed packed (hcp) latfice
TOUETH g AEfeT® (hep) b2
Define molality of a solution. _ o1
GBI B NS 7R il |

For a zero order reaction will the molecularity be equal to Z€ro ? Explain.
' 1

70 @ f[fem @R SefEFel (molecularity) X0 29 AT 2 IR P

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

Oxidation state ? 1

A SHegEwepet (X AR fooT® GRRTS! GTARAIDD SR SR (4 2

Write the [UPAC names of [Co(NH2)sCI(NO2)]Cl and K [NiCl]. 1

[Co(NHy), CI(NO2)]ClL 1 Ky[NiCly] (Toig51e [UPAC A1 74l

Give one example of globular proteih. 1

PR e b7 Sl i |

The curve showing the variation of adsorption with pressure at constant

temperature is called ____ . (Fill in the blank) 1

39 Saewrs piom #1510 SRR ARaeT (RSN TF (T = |
(271 312 239 77
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What are the monomers of Buna-S rubber ? 1

31-S IREI I NS S 2

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

A.iH related to positive deviations from Raoult’s law ? ISl oitlo=0.

aﬁawﬂ%ﬁgﬁﬂﬁqﬁmﬁsqmwwﬁawwﬁwﬁw

A H%ﬁcﬁﬁﬂ%ﬁw

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 (Kr=5.12 K kg mol1).
.

75 g (RIS F151S (G 51 QN1 (SMNE ©I=256 ¢ 110l 1) TGS TR (IS
f&misss 0.48 K 603 A (K= 5.12 K kg mol™) | (NI ©F iofay 1

Or/S0

1.0 ¢ 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 K kg mol-1. Find the molar mass of the solute.

1.0 ¢ Ry SR Ry 51 50 GEHICHS TIPS FRCET @SS (2311 Seo 2
0.40 K. @S1 2RI wrsiel 46 (202 5.12 Kkg mol-! | BRIGR < w1 fefd

<91

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

FIRICTS 24T FACH! &2 11 mole Cu?* P Cu 31 KR Faee [ wi=ics s
(charge) &5 2
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Define conductivity of an electrolytic solution. How does it vary with decrease
in concentration and why ?

ﬁﬁﬁ@ﬁﬁmmﬂﬁmm@ﬁm|WWWﬁﬂm3WW%ﬁ
sifsafow 27 2 ' |

Calculate e.m.f. of the following cell at 298 K : ’ 2
o7 il CPIRIDIR e.m £, < i 298 K e 541 -
2Cr (s)+3Fe*" (0.1M) — 2Cr > (0.01M)+ 3Fe (s)
Given : (79t ©itg) ‘
E ZC”3+ Jo) =™ 0.74V &

E EF62+/F3): _‘04.4V

Or/S241

What type of a battery is the Jead storage battery? Write the anode and the .
cathode reactions and the overal] reaction occurring in a lead storage battery.
Vot+1Yo=2

@@@W@ﬁﬁ%m@%@ ? (5TS B ([0iSTS Heafbe (@ @S I
(PR R o= 724 Rifemaies &0

For a reaction A + B — P, the rate is given by — 14tY2=2
Rate = [A][B]2
()  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, RiEanoE SR @@l e ;

9 = [A][B]?

(1) A BF sipel g 2w, cofen RTaiER 2 @ »Fae 29 2
(i) 3 AT Tl 2o @l = cors RiETOR o @ fFam =3 ¢
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Or/S2<1

For a reaction : 2NHjz (g) Pt s No(g) +3Ha (8) 1+1=2
Rate =k ;

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

(i) Write the unit of k.

% RIEFAICER T : 2NH;5(g) Py No(g) + 3Ha(8)

29 =k;
() R o= =i skt FR=I0
(i) k<GS =2 |

What are alloys ? Name the metals used for the formation of bronze.
il =2

AT 4ig [ 2 I&T 19 TS AOCR0E I 73] |
7,2+ salts are colourless while ¢y*" salts are coloured. Give reason.

7,2+ TR IR SRS Cu’t FRPTIR T8 | e 7o |
Or/%%<1
Calculate the number of unpaired electrons in Cr3" and V°* ions.

Gt VO SIS 29l Srgel FEgeE AR 919! 54 |

How will you convert the following (any two) ? Give chemical equations
only. : 1l =2
TS AN (ARG A SR (REPIe 757) 2 (@76 I e 1< ol |

(i) Ethane to bromoethene

JreE A W B R
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(i1)

Benzene to biphenyl

EEE #iF ARz

(iti) Aniline to chlorobenzene

GRET A€ FT R
Give reasons :
FRe v
(a)

(b)

n-Butyl bromide has higher boiling point than t-Butyl bromide.
n-ICDIRE S IRGT Swaiiss 1-[T5ize 51204 SoaikPel® @Rl
Racemic mixture is optically inactive.

@b i SRS e R |

Or/2q1

What are ambident nucleophiles ? Give two examples of it.

TS Fefrorsiza & 2 3 7br Srigad |

Answer the following questions : (any one)

5T TG Ted WA : (Rizerrzar @by

(i)

(it)

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

R Sl FiaifSificem wemre 1 @ik e |

Aniline does not undergo Friedel-Crafts reaction. Why ? -

T frtest-riees Ridwan wom i | e

[6]
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20.

21

(@)

®)

‘voids ?

- CRIC O CTS Y SeTa AR g IS (cop) S99 % FE SF X
S SOFET T 959 G SO (1/3) SR 0 | GRAER e e

A compound forms hexagonal close packed (hcp) structure. What is

the total number of voids in 0.5 nol of it ? How many of these are

tetrahedral voids ? )

G Cﬁﬁﬂﬁﬂﬁﬁﬂ\fﬁ_ (hep) WﬂﬁWiﬁaﬁWOSmMQ
JOCO [FHAING! T 0z ? SIS oG] DOrered 7 2 :

What is 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
1

<41 |
- Or/S%4r
Calculate the packing efficiency of a simple cubic lattice. 3
b1 7T TAIFS (SRS = Gael ol Aol 1 |
(1) What will be the effect of temperature on rate constant ? 1
R oS &1 ¢ vivo THeoi AR (G =77
(b) " 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 ?

. | 2
@51 AT T Mg «if g T 10727 1192 R[iewre Rigarers omiel
20g 9 791 5¢ (5T 2131 Z=itat foule 7 &1ifoid 2

What are the differences between physisorption and chemisorption ? Give

reason why a finely divided substance is more effective as an adsorbent.

2+1=3

(STfos SITETTE N I7rfe SRR ey & & 2 @RT ST w91 smisf Jx
RINGIIES A<l 2610 &fs el ¢
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Or/S72<

What is an adsorption isotherm ? In reference to Freundlich adsorption
isotherm write the expression for absorption of gases on solids in the form

! IE62=6
of an equation.

SRR SR Al T @I ? GRS R SR SR A R (o Cole ST
SefeCh! sriTie=e 2ot B
22.  Explain role of the following in the processes mentioned :
| 172+114=3
(D) Depressant in froth floatation process

(i)

Limestone in the metallurgy of iron.

SR St oS St TCARS S IR 5
O & eoten Aimioe M @
1) iz st perfi |

Or/H2F1
VR It iies on - : 1Y2+114=3
@ Zone refining
(i7)

Froth floatation process
B (OISR ey ¢
@ wx Reirfi

() G @sten ot
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Answer the following :

oo MAARE ©es M3l -

(a)

(b)

Noble gases have very low boiling points. Why ? AL : eigs
AEB (TPTRS SO SIS o | [ 2

Copper does not dissolve in HCI while it does dissolve in HNO,.

Explain. )

FAIM HCL'S Tdigs 728 (58 HNO;® G<ie® 24 | =01 31 |

24.  Explain the following with an example : | 1Y5+114=3
THIZIE OaTe WA 51t 1
" (i) Kolbe’'s reaction.
49 [ |
(ii) Reimer-Tiemann reaction. ¥
2E-Toe R |
Or/S4<1
(i) A Grignard reagent reacts with methanal to form
CH, —CH—-CH, —0OH
CHqy
Identify the Grignard reagent. 1
<51 BeICT Rt Saiee= e [ sR/ CHESCH = CFF, & iy
BT
Terld T | Bomisy Fecst ol 111 3
29T CHEM [9]
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(i1) Name the reaction :

ﬁ?@mtbmamﬁw:_

@ OH
1 CHO i
CHCI3 + ag. NaOH i
H' 1 |

(i) Write IUPAC names of the following ether. -l

OeTe iz 3R IUPAC iseo) &2t |

H3C CHB
@EIL
25. What happens when — 1+1+1=3
X0, ey
@ Cyclohexanecarbaldehyde reacts with PhMgBr and then H3O*.
PR (SRS RIRE Tt PhMgBr i HyO  faferal 30T |
(&) Carbonyl compound is treated with zinc - amalgam and concentrated
hydrochloric acid. : .
Zjﬁﬂ (oI =T QTS Siie 911 212G i afges wiat Rifewl woice
?
(W) Write the major and minor product of ‘Bromination of anisole in
ethanoic acid medium’.
2R @ ST afiizers g’ fiTes [iemie Sesm et I3 @F 57e
TS #miel (26! feral |
29T CHEM

[10]

B e



26.

7%

Or/S<1

An organic compound with the molecular formula CoH700 forms 2, 4-DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On

vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the
3

compound. _
CoH0 SIS 9@F B! 061 W9 2, 4-DNP (SRS o157 s, & 5w
RFarEss RO @ 9 (@R [ (R | SEeiE gilke F99 2z 2
1, 2- @GRS STa e | (Iaieh! e <51 |

Identify the product of the following reactions : (any two) 15+1%4=3

woTw frgl RiEFaRER Riere #midEis baie 511 : (Repie zor)

4

NCH, = 0 e
3

éHs (ii) KOH / Glycol, A

: NaOH/I
(b) C2H5—CO—CH3——”—/—-%—> ?

© 2 él: +conc.KOH—$ ?

Give ome chemical test to distinguish between the following pairs of
compounds : ‘ 11%4114=3
(i) Methylamine and dimethylamine

(ii) Aniline and benzylamine

29T CHEM [11] Contd.




weTe il (151 CIIRETR A1 (riEIRcs] <ot SRR e fea -
ONRERIEGURIESASISACEERIEG G e
(i) QR S @ezsasiE
Or_‘/ 241
Accountqfor the following : . ]
(1)  Ethylamine is soluble in water whereas aniliné is not.

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

memwm=
() WA AT wfgs = R <RRH T

(i) #1iTro FiReramiae e ai2e Give Rt R e @RS THEeT
- SHICFA o |

28.  Answer the following questions :

(@

In which classes, the polymers are classified on the basis of molecular
forces ? 2

M T WS ETeien w9 SATER @HEas! (@T 5= ¢

() Sleeping pills are recommended to patient suffering from sleeplessﬁess
but it is not advisable to take them without consulting the doctor. Justify.
; 1
e [ﬁmﬁﬂ—l‘@mgfﬁw SIGIED (ﬁﬁﬁwqﬁgsﬁzﬁavﬁm‘fm,ﬁi@
IS 1 e B2 szl w91 Sh© 75 | 1 i |
29T CHEM
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(c) What are tranquilizeré ? Give an example. 1

(TBRPEEIRTI <l LIS [ 2 b1 Swrzse |

(d) Name one chemical resp'onsible for the antiseptic property of Dettol.
1

(C5EE TSRTT & (T INTRE T GBI I B |

29.  Answer the following :

(1) What happens when sulphur dioxide gas is passed through-
 acidified potassium permanganate solution ? Write equation. 1

e fifEs ={BifEa ARICATS v e e O SiES (ot ~If3aiceT
22 » RIS sl

(b)) Draw the structure of the following molecule and mention its shape :

2
X€F4
wore fl SR 1H-RTES S SN wIgfs Sra 391 5
X8F4 X
(c) Complete the following reactions : (any two) 2

word RIS T4 = « (Rieieent gon)
() PCh+HO — 2

i Xelbs + MO | L8

(i) Pa+SOClL, 5 2

29T CHEM [H1S1] Contd.




Or/H2<1

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

H,S G (<1 Rt 25ice & <5 Siegies SO, @ SR S Rl
CesiE Tl w5, [ 2

(b) Describe the manufacture of ammonia by Haber’s process with
favourable conditions. 3

(RIRT Ao G RAIT CAV ST 59oRe e D1t 1 |

30. Answer the following questions :

oY RS TEF T4

(@) Specify the oxidation numbers of the metals in the following
coordination entities : ' 1/2)(4:2
OeTs frgt ST (AR Ahofenes Tiae 1) fidfy <5 -
@  [Co(H,0)CN)(en),]**
(@)  [CoBr, (en),]* .
(iti) [Pt—Cl4]2_
(1) K [Fe(CN)4 ]

29T CHEM
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(b)) What are carbohydrates ? Give the general formula of carbohydrates.
Why polysaccharides are called non-sugars ? S

W‘ﬂm%ﬂwmmmw\wﬁmwﬁmm
" SIS @it 2
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