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CHEMISTRY
(Theory)

Full Marks 70
Pass Marks : 21

Time : Three hours

2

The figures in the margin indicate full marks

for the questions.

General Instructions:

(1)
(i1)
(iii) -
(iv)
(v)
(vi)

(vii)_

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.

Question wumbers 9 to 16 consist of ten short answer
hype questions and carry 2 marks eacl.

Question nuntbers 17 to 25 consist of nine short answer

type questions and carry 3 marks each.

bers 26 to 28 consist of three long answer

Question nunl
and carry 5 marks each.

type questions

1x8 = 8

2x10 = 20
3x9 =27
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, ‘" is the radius of the sphere, what is the relationship

B 41y “Frrsfics @i @R Al T 9 G @RI R o
T R (oM o e Y 7, I o’ R 67 T T 7wy

2. Arrange the following compounds in the increasing order of their boiling
points : . A 1.

freate cdonat pham aEm Seem A ¢

CH3 — CHO, CHy — CH, — OH, CH3y — CH,—CHj

3. Write down the formula of Tetraamineaquachloridocobalt(lll) chloride.
1

(BB OTBAGTETSICHREG (111) (FRIEE 75 AT A |
4.  Write the [IUPAC name of the following compound : 1

farse @nelfta IUPAC A9 GGt 8

CH = CH — CH, — OH

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

3o Td mﬁﬁ?i’mm Ky R T & 2foR oo ?
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Which is a Strong

. T Oxidizing agent — Bi(v) or Sb(v)? :
D) R b 0) 304 e oy i) s
Ky of ' |
PRp Ol aniline is mgye than that of methylamine. Why ? :

R ]lliz'iﬁmﬂﬂﬁﬁmm«ﬂaﬂmm@ﬁ@?'

WhICh Of the fOllOWlng Compounds can undergo HC”. VOlhal‘d ZellnSky
reaction ? 1

RIS (i (e @W@C@%ﬂ% AT 2

(i) Benzoic acid |

@SS S

(i) Propanoic acid

A e

The freezing point depression constant for water is 1-86°C m1. If 5-0g of
Na,SO;, is dissolved in 45¢ of water, then freezing point is changed by

3.80°C. Calculate the Van’t Hoff factor for Na;SOy. | _ 2

TR s SR 4R TR A 1-86°C ml | A 458 ST 508 NapSOq
Ty a1 24, O R 3-80°C-9 WS | 4947 NapS0, -7 CFd (9
75 i@ T [ @l

OR/ &3<1

State Henry s l]aw. Why do gases nearly always tend to be less soluble in
liquids as the temperature is raised ? , 5

@ﬁaypﬁmmumqﬁmm@%wwwﬁwmqm
qAge W?

32T CHEM (BENG) oL BT  Contd.



http://www.elearninginfo.in

10. Cﬂlculam the pl'l at which the po(cntia'l of hydrO

11.

gen electrode will be

0-059 v,

AT of
- ‘“%QWWWOOWVWpHmWT 7 el e

OR/9S%4!

emical
The chemistry of corrosion of iron is essentially an electroch
phenomenon. Explain the reactions occurrmg during the corrosion of iron

in the atmosphere. 2

R F 26T T o708 mv%a—wmﬁasmm%mmmi@m
I mta weaive Rfeaaf =1

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

Ha @3 O, TG4 SIoiaR (& Rfdl $@ 2 A, + 3B, - 2C [iEFha o
Sfe7al el afw sy RiGai = wom =) |

OR/ @4t

A first order reaction has a rate constant of 0-0051min1. If we begiﬁ with
0-10 M concentration of the reactant, what concentration ‘of reactant will

remain in solution after 3 hours ? . ,

qafs oaw T R ofS & W ™ 0-0051 /4951 I St 010 M

e e o s #1, foF 90 A w@hHre @R e ftrre
| AR |
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12. Answer any fy, .

q 77 e (TR ¢

) .(a) Write the mathematica] expression for the Freundlich adsorption

isotherm and draw the graph zogﬁ vs logP- _ i
y .
TS~ et srrerfn e e @ @R
logi vs log P99 (54 & (1|
() How do emulsifiers stabilize emulsion ? Name fwo emulsifiers. 2 !
SRR PO TRECE A A2 o T A | 1
1+1=2"

(c) Define shape-selective catalysis. Give an example.

 qigfs R S R el (A | 4ol e wie

PR Se e SR BTN -

i

13. Why is it that only sulphide ores are concentrated by froth floatation

s ? What is the role of depressants in the froth floatation process

processe e

i ?
of dressing of ores

mmmﬁmmﬂmmmﬁwwmm
Wmmﬁmwﬁaﬁm@mﬁmma?

5] ‘ Contd.
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W Answer any two :
(A o7 Te (Al ¢

(@) Ti** compounds are colourless in aqueous solution but Ti
' 2

compounds are violet coloured. Explam

R Titt @eief 3}, e wom Tl3+ Slokigs 2 @@ T
S

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

example.

G5 TR g SRR <1 e A2 @3 T S|

(c) Actinoid contraction is greater than lanthanoid contraction. Why ?
2

ANZINAC AL (A SHEATTC AL @ | m?

15. (i) Write the IUPAC name of the following compound : - 1

Az Ansiitg [UPAC FIN (=t ¢
[Pt (NO,)(NH3)BrCl]

(i) How many geometrical isomers will be possible for

[Pt (Py)(NH3)Br Cl] compound ?

[Pt(Py)(NH;) Br Cl] cTifS wwaf pfifos AN @RATS iy 2
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OR / g4t

Write the hybridiz

ation state of central atom of the following c0-0 ordination
complexes

along with their magnetic properties. 2

RS SBa ety I R S R R T GRS
RIS SAS S ey

[Cu(NH3)4]2* and (€3%) [Ni(CO)4]

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

s el el 92 Ragrol SR SR G TAE TS |

OR / @41

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

o) A DIEReRER FeiR T ¢ G AR Taad W, (@ cefoce
%@Wq«%’mmmmwmu |

Mentioﬁ the type of Semiconductor when 5i doped with P. A solid
compound XY has NaCl structure. If the radius of the cation (X ) is 100 pn

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

Gi (o P (SR T I LS WAL oo 2R A T | 9o a3 st
XY <8 NaCl a8 913 Sz | Tt SR (X*) 2 A 100 pn T, ST AR
(Y)R e e =t
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18.

OR /g%

ductivity of gemiconductory
conductors,
1+141=3

What are semiconductors ? How electrical con '
vary with temperature ? Give one example of intrinsic s€m’

AR F17 Tarem Avr wAAAg A [ ofnfret o A

7 — IRy
TuRze QeAaaZ %7 s Tazzd we|

In the electrochemical cell ;

Zn | ZnSO4 (0-IM) // CuSOjs (0IM)/ Cu ,
the e.m.f. of the Deniel cell is E;. When the concentration of 7ZnS04 changed
to -0M and CuSOj changed to 0-01M, the e.m.f. of the cell changes to E.

3

Establish the relation between E; and Ex.

4% efe-ammfs @aEhes

Zn / ZnSOy (0-1M) // CuSOs (0IM)/Cu ,
e.m.f.-47 WA E; T | a4 ZnSO; ~49 “IvEl I.OM @4z CuSOy ~a9 oSl

0-01M ~a #fFéa 721 Za, 5@ (=aha em.f. a9 E-(2 A 71| G4 <%

E, 7% Ep -2 T4 FeAE 1A A |

OR / 944l

The molar conductance of 0-1m aqueous solution of NH4OH is
dilution molar conductance is

9'540/1"1'161112!1101'1 and at infinite
the degree of ionization of ammonium

238 olm-Yen?mol™. Calculate
3

hydroxide at the same concentration and temperature.
0-1m NH;OH TAE arad (@EE wzafzEm w@ 9-54 ol emmol” GAL TATA

AUEE AR sZarzeE am ZH 18 ohnr cm?mol | 7% AGE AL TaETd
A TEeAes Arare e T A |

[8]
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10 e molality of a golygion

TR B e e

(b)

. t°>tate Henry's [aw. At the same temperature, CO, gas is more soluble
i water than O, gas: Which one of them will have higher value of

KH? 2.
@ T A awz Taeem O, MR WIS Oy WO (AP
wf‘wmawmmmmm@ﬁm?

20. Decomposition of H,0, follows a first order reaction. In 50 minutes .
the concentration of H,0, decreases from 05 to 0-125M in one.such

decomposition. When the concentration of H,O2 reaches 0-05M, what 1s

the rate of formation of 0,? ?

H,0, <7 Rarera e @b e e RRFT | HaO, - A5t 50 A5
05 <47 (ATF 0125M-4 TCH| T2 Ho0,- G oI5l 0-05M (O (T, B

0,47 TRAMA TF TS ZA?
OR / G241

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

2.303 . [Rlo | | 3
- I . |
K " 0g [ R]

crae (@ A9 T [ R— P-aR CFE TS FRAie Zget

2303, [Rlg

= lo
K. 7 g
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1+1+1=3

21.  What happens, when — (any three)

& 0, T — (@ @ o)

(1) P3Oy is treated with dil. HNO3
Y HNO3 -3 T P40 Ridl 703

(b) Cly is treated with hot and conc. NnOH
oG NaOH ~&& A% Cly et

(c) Reaction of ammonia with excess Cl gas -

wmﬁmﬂm Cl, R wfefe war [

(d) Orthophosporic acid is heated
el e Ty T W

transformations : (any two)

22. (a) Write the chemical reactions for following
' : 1+1=2

Brate SiREAGR T T G AP RIS e 8 (7 e 7o)
(1) Behzene to Phenol o |
(@ (A e
(ii) Toluene to Benzyl alcohol
open (ATF (FHEILE SOIeTCIE
(i1i) Benzene to Diphenyl
@R (AT iR

32T CHEM (BENG) [10]
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2. (1) Identify A anq B,

Aiﬁc{B le

OH

NH,

NaNO, / HCI y A B
0-5°C O

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

frseelkin o @@ amnte R @l ¢ (@ @ 9i)

(i)  Carbylamine reaction

ifdenifm fafEa

(i) Hoffmann bromamide reaction

24. (a) Give an example of biodegradable polymer.

TER-SE ATANE G G2 G |
32T CHEM (BENG) [11]
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™ Match the following correctly |

el esei@ swe ¢

Polymer (ISTTiaN). Monomer (amﬁ)
a. Natural Rubber vi " 1, 3 Butadiene (1, 3 m) gk
(Arpfos W) , Styrene (%i2fA)
b. Neoprene i 1,3 Butadiene (1, 3 Foreifa) +

(Refam) I lacrylonitrile (WT@W)

c. Buna-N (F-N) | iii. Chloroprene (GHaTEm)

d. Buna-S (34I-5) v, 'Isdprehe (SnEEAIfE)

25. (a) Write the chemical reactions for foliowing transformations : (any two)
| 1+1=2

Rare ARRSTGRT T Faia o ARG R @ o
(7 A 55) '
(i) Benzyl chloride to benzyl alcohol

. @EIEE @FRIRG (A ([NERE] SERE

(ii) Methyl magnesium bromide to 2-methyl-propan-2-ol

Frafze sy QARG (A0 2-FafEe- (Aiee-2-63

(iii) acetophenone from phenol
(e (A AT

32T CHEM (BENG) [12]
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(b) Arrange the folllowing in increasing order of acidity :

| HRIRNE (o T W R——

- OH - CH;
‘/OH ,
O ’ N 02
~~cH,

/

| 26. (1) What type of bonding helps in stabilizing the secondary structure of

proteins ? 1

@ TE (AR Grer w5 i I ALY FA?

| (b) . Answer the following questions : (any two)

fraie emefr T we ¢ (@ @ )

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

which causes scurvy. 2

Rofirr e S =7 [e @ foofier TeEs @
7S @IS oral (qF, T A

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

AT F12 T (A 6 FIOIR 724572

32T CHEM (BENG) 0 [18] ~  Contd.
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27. (1) Draw the structure of any one of the following:

(b)

32T CHEM (BENG)

(iir)

Name the protein which is present in hair. What type of protein
is this ? - R 2
U g R celfafS ot | off G G o

1

s a1 ot aefba siom o ot ¢ |

(i)

(it)

Chlorous acid

S8

Answer the following quesfions : (any two)
firae eichr Tea we ¢ (@ @ §5)

(i)

(i1)

. (i)

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

PCls CTaif6a wcfﬂfsﬁp-cz-a% -0 TR 2 2
TG AATE Y@ me |

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

HNO, @ Sias <} Rors «mid 4652 & oram, i1 5 |

When HCI reacts with finely powdered iron, it forms ferrous

chloride, and not ferric chloride. Explain, why ? 2 -

fifz dret sEaEa W HCl RiEn w9 e @rizs Seom =,
TRe @R T8 & O IR

(14]
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(i1i)

Q
o
m
Q

(iv) CH,; — CH = CH — CH,COOC,H,

© éé [Ag[NH3]2] —
H

i. DIBAL - H
-
i, H,
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