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CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks

Jor the questions.

General Instructions :

(1)
(i)
(iii)
(iv)
()
(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 numbers 9 to 16 consist of ten short answer
type questions and carry 2 marks each.

Question numbers 17 to 25 consist of nine short answer
type questions and carry 3 marks each.

Question nunibers 26 to 28 consist of three long answer
type questions and carry 5 marks each.

IS et =g A8
2x10 = 20
3x9 =27
5x3 = 18
Total = 70
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1. A metal crystallises in a body-centred cubic structure. If ‘a’ is the edge

length of its unit cell, ‘7’ is the radius of the sphere, what is the relationship

between ‘v’ and ‘a’ ? ] 1
<1 41 XTI T (TS TS 2 | 3F G RO AT o’ =
S (AIECEIE 2|y TR 77 =, (90 o’ i ¢’ e bR ol T )

2. Arrange the following compounds in the increasing order of their boiling

points : 1

©5S SER® @IIEE0N ToE SRA! ST A 8

CHs — CHO, €Hs — CH, — OH, CHs — CH,—CHj
3 Write down the formula of Tetraamineaquachloridocobalt(Ill) chloride.
1

(GolaTiEA G e FI5 (1ID) H9IZS 5ia FCFO forali |

4. Write the [UPAC name of the following compound : 1

et GSIeE IUPAC it &34l ¢

CH = CH— CH, — OH

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

<51 v RS qed BT K9 eswe e AR
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6.  Which is a stronger oxidizing agent — Bi(v) or Sb(v)? 1

Bi(v) ©IE Sb(v)J fooq® (S0 @R a1 SR a2y 23 2

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

FraiRAGINE e GRfERE pK, T T 7 @ =

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

IS Sl 2 s nan WeT ey C@—@W—@%ﬂﬁ&t TR 2
(i)  Benzoic acid
EIEEE abe

(it) ' Propanoic acid

G DIRCNGI 3]

9.  The freezing point depression constant for water is 1-86°C n-! . If 5:0g of
Na;S0y is dissolved in 45¢ of water, then freezing point is changed by
3-80°C. Calculate the Van't Hoff factor for Na,SO,. _ 2
AT TR SR &6 W (202 1-86°C m-! | i 45g NS 5.0g Nas SOy
TqIeS I T, (O ZicF 3:80°C 5 SRAe 27 | i NuwS0, -9 A (576
2 YT A e 3 |

OR/ 534

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

(RS FCh] Grard 341 | Taowl Jia 2T (SRR TWiE ST 5 ifs w5 wAfie
STk
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10.

11

Calculate th;e pH at which the potential of hydrogen electrode will be
0-059 V. | G ' ’ ' 2

23w e RApeis e S 0:059.V 2’ pH = & = e <+

OR/924T

The chemistry of corrosion of iron is essentially an electrochemical
phenomenon. Explain the reactions occurring during the corrosion of iron

in the atmosphere. 2

I T (] SRS SETo2 G RSAraa #ifH | G2 SECH T R
TR NS FREAGS [EFIER TI=00 41 |

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.

Eal=2

H, SII% 0, (@ 3% siswiars e fieal aewe A, + 3B, > 2C RiEmer
e aife At Fel afcg Al [ 45 @[ 2| )

OR /<1241

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 solution after 3 hours ? 2

a5l oo e ffemm fe g=ea Witz 0:005116G1 | 3l S 0-10M
e olbeiE SRE Fl, (o0 fof ToF #IIze e W sivel [iems
ifF3 ¢ |
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12.  Answer any two:

it 7619 ©es {14l ¢

(1) Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph Zog—)E vs logP. ' 2
Y

ERIGC A BB EE WW@WW log~ vs log P¥
‘ Yy

(ST DI Y |

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

U (60 (AP SRUE A% FE 2 75 SEEA A o A1 @l

(c) Define shape-selective catalysis. Give an example. il =2

mqs%ﬁaﬁmwﬁaﬁfﬁmm@r%mwmwﬁmﬁ@wqﬁml

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

of dressing of ores ? Lk3=2

T TAGH F ST AR (T YRGS [ GgT 91 W2 (e T
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14, Answer any two :

'ﬁmgﬁrﬁ@%mg

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

compounds are violet coloured. Explain. 2

et Tidt GeIEE IR, [958 Gt Tidt GSIERS S99 @8l | it
sl

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

example. J 2

GRe SE GO SPREATNE q0l T {52 5 Swieael il |

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

2
TS AT IFRT Ao @ R
15. (i Write the IUPAC name of the following compound : 1
©5q (B TUPAC =11 72l 8
[Pt(NO,) (NH3)BrCl]
() How many geometrical isomers will be possible for
[Pt(Py)(NH3)Br Cl] compound ? 1

[Pt(Py)(NHs)Br Cl] GTISICOIA SIS Feicaist ol (r3aia =it e
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16.

7

OR / /<1

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

TS Sibe cﬁrﬂ@ﬁmmﬁﬂwﬂﬁwmqwmmrﬁrﬁm& '_
@oF [RAcy &0 |

[Cu(NH3)4]%" and (¥01%) [Ni(CO)4]

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

RAgoR ede S 2 afslaaeiaiat ey b Tniz=e vl |

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

AP A GTPLNREIC {5 0 60 2 b (119 Twreet it W1 (o1 AMeiofi
i JEigEEET qeaieEE T sE

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 (Y~). L5t d=5

S$i® P {7 R0 (I eEE SRR o 23 A el | 9ot w5 (@il
XYJ NaCIF 5157 ©tz| A (ol (X*)F P 100 pm 2, (90T GH1E
(Y")3 ThE e <41 |
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OR / 24

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

mﬁﬁﬁ@%vwwﬁa@w«ﬁ@—ﬂﬁa@ﬁﬁm‘ﬁm—m%ﬂ@?
e ET FHARRIRIEET 96 Suiesd ﬁ?]ﬂ

18. In the electrochemical cell ;
Zn / ZnSOy (0-1M) // CuSO4 (0-IM)/Cu ,
the e.m.£. of the Deniel cell is E;. When the concentration of ZnSO, changed

to -OM and CuSO; changed to 0-01M, the e.m.f. of the cell changes to En.
Establish the relation between E; and E.,. 2y

G2 e IAEAS (R0

Zn [/ ZnSOy (0-1M) // CuSO4 (0-1M)/ Cu ,
e.m.f. 39 E; 27 | @ARSA ZnSO4 9 515! 1-0M F ©i& CuS0,4F Slioet 0-01M &
el T4 =W, (FIRGE emuf. F E, (51 Few 27 | @fe aaavsn& E,d Wiee
ST Fiol 1 |

OR / 991

The molar conductance of 0-1m aqueous solution of NH4sOH is
9-540hm-'em?mol-' and at infinite dilution molar conductance is
238 ohmlem?mol™'. Calculate the degree of ionization of ammonium
hydroxide at the same concentration and temperature. 3

0-lm NHsOH Tt %39 W& s aize@ I 9-54 oL cni?niol-! S SR
YOS I /fFifzel IF = 238 olmr-lenPmol-1 | GTF 0O WF LSS
QI DR HEeT [T G ST sl 41 |
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19. (1) Define molality of a solution. . _ 1

Bl T3q SEEs ARl W3l |

(b) State Hénry’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
KH ? ; ? 2
(ZRE @O 7 | G TReor AN CO, (S THES! O, (IO
SfEF | IO (ofed Ky T 9 (@R 232

20. Decomposition of H,O, follows a first order reaction. In 50 minutes
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 Oz? ‘ 3

H,0, 3 Refesact Riemmd: ees esm &t Ho0,3 sivet 50 FifFes 0-5 < 7=
0-125M o7 0 | GEfqt Ho 0,3 9ol 0-05 MR, (Sfedl 0,9 Teaiives 29 [
79|

OR / &<

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

[R]

_ 2303 W
[R]

K

log

memmammﬁmRapamwﬁwmm

K=2'303

log
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21. What happens, when — (any three) 1Er1lRl=s)
& 90, @fen — (R fofann)

(a)

(b)

(c)

(d)

22" #(a)

32T CHEM

Bl @ e e ed it SN O
&g HNOQ,@ 9% PyOqg l%]u‘l”a SHE|

Cl, is treated with hot and conc. NaOH

g7 NaOH 5 s51% Cl e

Reaction of ammonia with excess Cl, gas

T ST Cly (ol wore @ e [

Orthophosporic acid is heated
SRR «fbe Tey 3 B

Write the chemical reactions for following transformations : (any two)
: El =D

Fese siftasacam srm sfRae st [z B e (@ 55

(i)  Benzene to Phenol

RS #9) Beea

(i1)  Toluene to Benzyl alcohol

DefEas 7@ @Cies GE s

(i) Benzene to Diphenyl

[10]



23),

24,

32T CHEM

(b)

(@)

(b)

(a)

Why aryl halide undergoes electrophilic substitution reaction rather

than nucleophilic substitution reaction ? il

aifozisl Rl mErR?

Identify A and B. ' 7
A 9% B-5 oAl 1|
OH

NH,
NaNO,/HCL A

0-5C O

vy

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

e AE @6 RS [ B ¢ (R @b

(i) Carbylamine reaction

FifcetE [

(1) Hoffmann bromamide reaction

Give an example of biodegradable polymer. 1

GRIR RO 2@l GO Swigde Wl |
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27. (a)
(b)
32T CHEM

(i) Name the protein which is present in hair. What type of protein
is this ? 2

plere 24l e’ fow [ A a1 2 I (die 2 e

Draw the structure of any one of the following : 1
S0 GIHRS R G5 A5 SRS 4 3
(i)  Chlorous acid

b afoe

(ii) Sg

Answer the following questions : (any two)

woTS el eriaies Ses i ¢ (et 7o)

()  Are the bond lengths of all five P — CI bonds in PCI 5 molecule
equal? Justify your answer. 2

PCls GIICBH (5116 ATbelel P — CI < A% 07 S 261 2 Coria
TeTq AT Ife |

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

HNO, @ o wies o Reiess smiel qraibiea 45 @i, et <5 |

(i) When HCI reacts with finely powdered iron, it forms ferrous

chloride, and not ferric chloride. Explain, why ? 2
fif2 <fS izgerm =ste HCl G BTl SR cram g7ai2e0E Sesty =,
&R Pz Tz foae @ =i
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28. Complete the following reactions : 1x5=5

e RfeeEs T < ¢
O
H
(i) Conc. KOH
(II) CH3 = C = C MAC H : ng++ HQSOq_ N

CO,JHC!
osa —-—.—_.__>
(iit) CuCl

O

(v) —+ [AQ[NH3]2]+ T
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