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CHEMISTRY
- (Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks

for the guestions,

General Instructions -

(1)
(i1)
(ii1)
(iv)
(v)

(vi)

(vir)

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 qumtbers 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. '

Ix8 = 8
2x10 = 20
3x9 =27
Ix3 =15




L. 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 'r" and ‘n’ ? 1
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\/2. Arrange the following compounds in the increasing order of their boiling
points : | 1

oo SRS TN S SR S e 2

CH; — CHO, CH3 — CHy — OH, GH3; —CH,— CH,

/3. Write down the formula of Tetraamineaquachloridocobalt(Ill) chloride.

1
GOl GIRIE T w5 (1) F'IBCT o199 TES 770 |
4 Write the [UPAC name of the following compound : 1

weTe frat (Aeigsie TUPAC 9IS <) ¢

CH = CH — CH, — OH

O

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

<01 w1 e god A0 K3 e A #[3 9
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6.

Which is a' stronger oxidizing agent — Bi(v) or Sh(v)?
Bi(v) 9% Sb(0)q fowas @l (@fe *fe=T aias vy 72 2

pKy of aniline is more than that of methylamine. Why ? 1

FeRE G e @i pk,« S @ 5

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

TS @l (SO (93 (ze-w e (o WERIEE:

(1)  Benzoic acid

@GS Whe

- (i1)  Propanoic acid

Yol ufpe

The freezing point depression constant for water is 1-86°C m1 . If 5-0¢ 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,SO,. 2

oI f2sie SRR &R/ T (202 1-86°C m! | 1 45¢ #IITe 5.0¢ NSO,
wdTge | 20y (S I 3-80°C 1 ORAS 27| @feml NuoSO, -2 A 55

OR/ &2y

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

(58 Al S B4 U ?}féi 2T TR A Serw (o7 ofs 9 oAfasire

Garow %7
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10.

/]1.

. y(r e e ” Fn
Calculate the pll at which the potential of hydrogen electrode will b

2
0-059 V.

218G el favjeataa (o4 sk 0059 V 2171 pH il 7 2 fdfa

OR/ @74/

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

in the atmosphere. 2

SRR (L4l AR oS3 G e wfaasar | 4% Fae w9 2
SRS ARgNeEe FRAfbw fafgwica A |

Why H> and O, do not react at room temperature ? Write the rate equation

for the reaction A, +3B, 4 2C, ifithe overall order of the reaction is zero.

1+1=2

Ho =% O, (31 9% Slemiars fez g awae A, + 3B, — 2 s
el oife 79! @l awez ss)ef fafgatst <oy o 2|

OR / @194

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

. | ’ ;
remain in solution after 3 hours ? 2

51 Ao e [Afea ofs #Ibq el (2m 0-0051fFG | A i 010 M
gz sl ol w98 A, (9% foft T slwe warsie G siver RiEms

ont ¢
¢
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12.  Answer dn’y two :

J

Rz wore Teq ) 2

L ad

/(n) Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph logf— vs log P - -

TGS S AR aNfafos Frramers 7 o log>= vs log P3
Yy

(e DB 9 |

(b)) How do emulsifiers stabilize emulsion ? Name two emulsifiers. 2

@WWWWH@%W9 70! ORGSR 95 I ) |

1+1=2

SIS el Siyon [T siceat @i 1 9 wmses whm Boe 239 Tzt |

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

/13, Why is it that only sulphide ores are concentrated by

froth floatation
processes ? What is the role of de

pressants in the froth floatation process
1+1=2

simfos ST T ARvassTs et e ei 5o

of dressing of ores?
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jH. Answer any two :

izt w519 Teq =l ¢

W

(b)

yo

\}5. (1)

(11)

32T CHEM

s solution but Ti?*

Ti*" compounds are colourless in aqueou
P,

compounds are violet coloured. Explain.

S Tid oA R, B Gl Tid I e TRl | T
|

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

example. | 2

TR O GBI SPIKERERe 9O Wi B2 951 Srizde frm |

Actinoid contraction is greater than lanthanoid contraction. Why ?
)

(FICZATG RO GfFase 7 @) Fge

Write the IUPAC name of the following compound : 1

TEE @ISR ITUPAC iw f&t ¢

[Pt (NO2)(NH3)BrCl]

How many geometrical isomers will be possible for

[Pt(Py)(NH3)BrCl] compound ? 1

[Pt(Py)(NH3)Br CI] (IoICEICa Smfardta el i) or@i oiit ?

[6]
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17.

OR / G941
Write the hybridization state of central atom of the following co-ordination
complexes along with their magnetic properties. 2
GRS Gt GMol (4351 ity sfasio A T W Aes BT AR

aed faa fopey

[Ce(NH;4)4]2* and (S1%) [Ni(CO)4]

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

RraseR B4 TR e feRurer S Sz fa

OR / &4

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

FAIT] 7 (T e 2 2 I I 2 BT (5= Twieael T, RS ez S

=% %j‘g;;:d{.—‘l“f?ﬁ g NPT (& F |

Mentior @he . type of Semiconductor when Si doped with P. A solid

compowad /Y has NaCl structure. If the radius of the cation (X7) is 100 pm

then calculate the radius of the anion (Y~). 1+2=3
g p ool AR (A AR o 2 B @By w0 s

oy A MNall ol iz 2 @BRE (X)) Qi 100 pin R, (STF ORI

Ve
7 efa AL

e A7 7 e [C 7]
(Y-)4 "M

/
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\/18.

OR / g44l

- : ivi iconductors
What are semiconductors ? | low electrical conductivity of semic

vary with temperature ? Give e example of intrinsic semiconductors,

1+1+1=3
SHARAIZ) 2 SfoifearBiaray favrs wfFa121e Taeem #@e (AT AT 27 0
ST SfAfRaIZi A @ff T fat |

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

to I.0M and CuSO, changed to 0-01M, the e.m.f. of the cell changes to E,.
Establish the relation between E1 and E». 3

4% fagre IR @rEGe

Zn/ ZnSOy (01M) // CuSOy(0-1IM)/ Cu ,
e.m.f. ITM E; R | @A ZnS0, 3 416! 1OM 4 9F CuuSO, = AoS! 0-01M 7
el B T, (PIEGE e.muf. T Ea (51 %1 2| AfSq @2 £y @i £, 7 siios
T Flof 4 |

OR / G241

The molar conductance of -1 aqueous solution of NH;OH is
9-540hm-'em?mol~! and at infinite dilution molar conductance is
238 ohm'eni?mol™!. Calculate the degree of ionization of ammonium
hydroxide at the same concentration and temperature.

;‘3')
s W

7 L

0-1m  NH,OH @@t 3d elq @29 S 9-54 ol emPamol™! TE

S
; G
G {\S

ATOIS AaA[ “fFaifzoE T gy 238 ol cni2mol-! | GTF STl € €
QS T2 HCA [AGa Aam s ooy
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19. }ﬂ) Define molality of a solution.
B! B9 e Hees! |

/0 State Henry’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
Ky? 2
(& ! ol G Treers AR CO, (oId TIRNel O, (TZelF
SfE | DT (ol Ky T T @

AU. 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 0,? 3

H,0, 3 fegfesesel Rismaiest aaw @ /i1 H,0,3 st 50 fiffes 05 7 =@

0-125M (=1 =5 | (FFSA H, 0,9 5151 0-05M IR, (Sfoq 0,3 Besiimae g He
29|

OR / 33y

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

2303, [R],

K ==——log 7] 3

@4 edl @ =2 T @ R— P 3 AR ww s wears) =z

2-303 log R, |

T Y]
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21. What happens, when — (any three)

fe @, @om — (Rirar fofas)

v

(@)  P4Oq is treated with di] HNQO;
54 HNO3 3 #@5%% P,0,, flafera @4

(b)  Cly is treated with hot and conc. NaOH
M NaOH I &59 Cl, [faw sz

/(C) Reaction of ammonia with excess Cl, gas

i ARMT Cl, (olem Fore qwRaR R

\}d) Orthophosporic acid is heated
wfrere qbs Teg 1 2

22. g ) Write the chemical reactions for following transformations - (any two)
1+1=2
e ARSI Tm FR R RiEmae fe e (Ricprzar w51

s~ Benzene to Phenol

@G o[ e

(ii)  Toluene to Benzyl alcohol

G129 Al (RVEIZH oz

(i) Benzene to Diphenyl
(@G o[ izfmize

32T CHEM [10]



Ab)  Why aryl halide undergoes electrophilic substitution reaction rather

than nucleophilic substitution reaction ? I

@ s o FeEi dfenen fm @R TR
afegeim [Rfeml orgam

g}; 1) Identify A and B. 2

A 9% B-F foere 9 |
OH

NH,
~ NaNO, /HCI
— A — > B
0=5°C OH

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

frefEi=res At (e IPRR R B ¢ (R 951)

(i)  Carbylamine reaction

RGO RG]

fii)  Floffmann bromamide reaction
PR D PRSI
2}‘ (1)  Give an example of biodegradable polymer, 1
.//

EICASN S QB Tursge fam |
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Match the following, correctly :

fafefiersss wate el ¢

Polymer (I37ata) Monomer (S3AIA)

a. Natural Rubber i 1, 3 Butadiene (1, 3 Wﬁm) +
(eNPfoss 7<) Styrene (%i2f)

b. Neoprene ii. 1,3 Butadiene (1, 3 JoreIfae) +
(e f2e) - acrylonitrile (9251 F12512#)

¢. Buna-N (3AI-N) . Chloro'prene (&7’ 2w)

d. Buna-S (341-S) i, [soprene (TI2% {2)

25. (a)
o v

Write the chemical reactions for following transformations : (any two)
1+1=2

e s im SRt ave [Kiewas &1 2 (R 5oy
ﬁ) Benzyl chloride to benzyl alcohol

(@FGIZE PG Q) (@FEiBe WFD 2

g Methyl magnesium bromide to 2-methyl-propan-2-ol

faaizel cwERan auzeg o4 2-SaRa-a 29w

Jiii)  Acctophenone from phenol

32T CHEM

CrUer “9l Gfoh zpe
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26. \}a)

b

32T CHEM

Arrange the following in increasing order of acidity :

SRS (T3R0S SifFder TaiaEas AGHEl ¢

OH
: OH
| O
e

CH,

CH,

NO,

What type of bonding helps in stabilizing the secondary structure of
proteins ? 1

& a2 B P siom e FREE T wEe

Answer the following questions : (any two)

weTe | AR Y&l R ¢ (gt vy

i) How are vitamins classified? Name the vitamin deficiency of '

which causes scurvy. 5

fobifema (Rt (AN [erem w1 w12 & fopifimg wrorT A =i
catsifad ol i, JE R

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

iz T R e BIESIE T @S o2

13] e



ii1) Name the protein which is present in hair. What type of protein
2

is this ?

pfere a4 o' B fga arm B 3 @ adia 2@’

27. fa)  Draw the structure of any one of the following :
o1 BIRRS RgIrar @b o1 Sifes w2
(1) Chlorous acid
'MW v
A Sg
/() Answer the following questions : (any two)

were Rl eniaree Tes el ¢ (Rigier 7or)

Ji)  Are the bond lengths of all five P— Cl bonds in PCl5 molecule

equal? Justify your answer. 2
PCls GRATER (9168 *Af5eia P— Cl 3 %A 07 5 00712 (o
Teaq A9CF Ye WAl |

(i) Explain why HNO, behaves both as oxidizing as well as reducing
. _ %

agent.

HNO, (3 &1 G S [Heias «vid qeioiE s i, s <41 |

J(iiz') When HCI reacts with finely powdered iron, it forms’ ferrous
chloride, and not ferric chloride. Explain, why ? 2

b )\ ... W T
“j'\\"u?\‘ LR \EJ %

fife 5fe @igaeq ssre 1o @ Rl sRe e e
AT AT wm e A @
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28.  Complete the following reactions : 1x5=5
BEIG DR Rt T4 ) 2
O
H N
(i) Conc. KOH N Q\
¢
Afi) CHy; —C=C—H Hg*'+ H
CO, HCI

Aiii) CuCl

. . DIBAL - H
(iv) CH,; — GH.— ﬂ%Hzcooc,sz_ = S

( +[Ag[NH3]2] N
X
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