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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 questions.

General Instructions -

(1) All questions are contpulsory.

(i) Marks for each question are indicated against it.
(111)  Answers should be speczﬁc and to the point.

(fv)  Question numbers 1 to 8 consist of eight very short

answer type questions and carry 1 mark eacl;. 1x8 = 8§
(v)  Question numbers 9 to 16 consist of ten short answer

type questions and carry 2 marks each, | 2x10 = 20
(vi)  Question numbers 17 to 25 consist of nine short answer |

type questions and carry 3 marks eacl. 3x9 =927

Question nunibers 26 to 28 consist of three long answer

(vif) :
type questions and carry 5 marks each. 5x3 = 15
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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 ‘v’ and ‘a’ ? 1

951 g T TRR @fbws fige 27| 7l @ @RGR Afetrd @’ =&
SIF AT SR [N 2, corw o’ TF ¢’ AT T 5 232

JZ. Arrange the following compounds in the increasing order of their boiling
points : | 1

To G ﬁﬁwﬁmmzﬁmﬁ@mﬂmmz

@ W RN ONNRIe BVRE G WCHE RN ChiE =GR

/3. Write down the formula of Tefraamineaquachloridocobalt(III) chloride.

1
(GO ITRIE RC =5 (11I) 98 5167 TS 3741 |
4 Write the [IUPAC name of the following compound : 1

weTe WAl (@I TUPAC i 572 ¢

.~ CH=CH—CH, —OH

<~

o1

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

o1 = T God I K3 Soiee @& st #1392
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COACHING FOR SUCCESS
6. Which is a'stronger oxidizing agent — Bi(v) or Sh(v)?

Bi(v) 9% Sb(0) 7 foes (@mrh! @fe *ife=ie was aay o9 2

-

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

ReARF G e @fifem K, wW B @ 5

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

TS ] (S ({193 (- e SRR (A 2

(1)  Benzoic acid

@GR 9w
- (i1)  Propanoic acid

AT Gfow

9. The freezing point depression constant for water is 1-86°C -1 | If 5-0¢ of
Na,SO, is dissolved in 455 of Water, then freezing point is changed by
3-80°C. Calculate the Van’t Hoff factor for Na,SO,. | 2

AT femiices SR 4009 T (02 1.86°C 1 | it 45¢ ~ARTTe 50g Na,SO,
Farge A 7, (9% 2k 3-80°C U7 RS o7 | afew NoSO, -3 2 55

OR/ &3y

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

(zera e Fparbl S B G| Gla 20E TRE@I A waeTs By wifs w5 offasrzer

=5 9,0 ¥
g, e

G

G4

J
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COACHING FOR SUCCESS
10. Caleulate the pll at which the potential of hydrogen clectrode will fi

0-059 V. Z

23S fagieatan f1ua w0059 V 37 phl sl [l 24 et

OR/Z%4q]

The Chomistry of corrosion of iron is cssentially an electrochemical
phenomenon, Explain the reactions occurring during the corrosion of iron

in the atmosphere, 2

BV T (L) DA o705 G5 [gpamirafas »(faadal | 3 =i3aem w1 o
SRS ARENGETS A [ferzicaa i 4 |

Al Why H;and O, do not react at room tempcrature ? Write the rate equation

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

1+1=2
Ho T Or (1 % Slomiars & fafem ww@e A, + 3B, — 20 fafaars
el aife 740! forl afre s7s)ef fafeaics =y @em 2

OR / &21q/

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

remain in solution after 3 hours ? 2
B Al i et il g w tae 0.0051fEG- 3 S 010M
Al o alib oIt 4% Al (S04 fofe 951 oz warsis [ ApeH A

“iff-1. 4 7
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12, Answer any two :

Rzl 7hra Tea ferai 2

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

isotherm and draw the graph log£ vs log P - E
Y

m%ﬁﬁwqmmﬂmﬂ%cmﬁmwwgf vs log P9
Yy

(e DB 9 |

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

Wﬁnwmwﬁam? 701 SREI T G54 1% B |

(c) Define shape-selective cafélysis. Give an example., 1+1=2

w%ﬁaﬁwwﬁﬁ@mwm%mmmmﬁquﬁw

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

1+1=2

#Fel TAGT AL A (T QiR S fag TS 1 T2 7w ol
ozfio s ST QIERETEUS ﬁW@ u ”‘ \?i 1 T

of dressing of ores?

=
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j““ Answer any two :

Rtz 7519 Teq =l 2

solution but Ti%*

. : S
\(/1) Ti** compounds are colourless In aqueou
2

compounds are violet coloured. Explain.

TR Tidt @A q@eE, e e it celaed 99 @Gl | AT
)

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

example. 2

TR O] GO SPIEINFe 961 WA 52 951 Twizae fam |

S Actinoid contraction is greater than lanthanoid contraction. Why ?
.

(FTZATC FALFBT0F UfFase Fps @) g e

\}5. (i)  Write the IUPAC name of the tollowing compound : 1

T (@191061" [TUPAC <9 foy=) ¢

[Pt(NO2)(NH3)BrCl]

(11) How many geometrical isomers will be possible for

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

[PH(Py)(NHz)Br Cl] (@191051c @SSl Seansh Bsies) (7@ 2ilta ?

52T CHEM , e |
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SPM & LALAN'S

COACHING FOR SUCCESS

OR / =94/

Write the hybridization state of central atom of the following co-ordination
complexes along with their magnetic properties. 2
Wﬁ\) \,ﬁq (=115 (fr;*ma (F% e AN 7T a7 Tl f‘*ﬁfT— 5‘333! 3
wia fam fear

[Cu(NHL),12 and (916) [Ni(CO)4)

What is the prime cause of depression ? Give an example of antidepressant
drug. ~ )

EgeR s T f5r afcfagemd gy 95= chﬁm

OR / g<4f

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

FRE 7 oAl 2 T R 2 O (o T i, st (Teiz TwewEs
e Frman e AR (E E)

Mention the type of Semiconductor when Si doped with P. A solid
compound /1" has MNuCl structure. If the radius of the cation (X ) is 100 pm
then calculate the radius of the anion (V).

1+2=3
R R IR e A T I A UAAANZ) T T A B 95 w5
‘/1,/ P ;r “'/4”/,1 ‘,:;ﬂ'va: 'b_,“(,“_l| ‘/H(L/l ('/2_:)“,['1 ()\/' )(1 -’H}‘,“El l“()}”” Q?‘]‘ m \QWH
( /s iy ;/ ’.- ".//‘ 41”‘

32T CHI K Contd
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i . ivi iconductors
What are semiconductors ? How electrical conductivity of semi

' ? Gi ‘ntrinsic semi ors,
vary with temperature ? Giye one example of intrinsic semiconductors
]+1+1=3

SFARRIL 5 2 @i a8 favrs ~fmgtel Taeem w5 (@ ers AfFada o
RUIRIESIR L CICELTEIC SR Sy

OR /924l

N

\}8. In the electrochemical cell ;
Zn [ ZnSOy (0-1M) // CuSOy4 (0-1IM)/ Cu ,
the e.m.f. of the Deniel cell is E 1. When the concentration of ZnSO, changed

to I-OM and CLLSO4_changed to 0-01M, the e.m.f. of the cell changes to E,.
Establish the relation between E, and E,. 9

92 Rgrs Ieiale @G

Zn /[ ZnSOy (0-1M) // CuSO, (0-1M)/ Cu ,
e.m.f. I E; R | @A ZnSO, T 9lIvel 1OM 3 =1 CuSO,43 5i5S! 0-01M 75
el F11 2, (PRGN e.m.f. S E» (1 %1 o1 | afSq @B £, @i £, 9 o
T E Flofe 41 |

OR / &2<f

The m.o]ar conductance of -1 aqueous solution of NH;OH is
9-540hm~'em?mol~" and at infinite dilution molar conductance is
238 ohmi~teni2mol™'. Calculate the degree of ionization of ammonium
hydroxide at the same concentration and temperature.

0-1m  NH,OH @& 899 S°eliq w(faeifog w9 9-54 ol tenit ol T
ATSE WA #F ol W 7y 238 olinr-Yeni2iol-V | O el T
Q"SI 2R TG [ s s sjopmy &4 |
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19. }/1) Define molality of a solution.
9Bl g9 weleiog g fum |

/b) 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
(&3 740! o1 i Twers sAvTe CO, cmmfﬁzr—r O, (T2
e | (PRI (ohwd Ky 3 W @2 242

0. Decomposition of HO, 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 05? 3

H,0, 3 Repieisel Rferaicht eaw @ [KiEm 1 H,0,7 sl 50 fifiss 0.5 7 s

0-125M o1 ¢ | GRS H,0,7 5TS1 0-05 M AI], (Sfoq 0,3 Sesiivee T s
T3

OR / &2t

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

2:303 [R],

YR ’
e (@ @aa FE FE R P 3 AR SeReere ATecs oz
) 2203 IR,
t R
32T CHEM [9]

Contd.
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21, What happens, when — (any three)
fe 5, @fen — (R fofamy)

v/

(@)  P4Oqg is treated with di]. HNO,
5Ty HNO3 3 98 P,0,, iz =q

(b)  Cly is treated with hot and conc. NaOH
0 NeOH 3 #1979 Cl, Riferat as

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

S ARNGT Cly (ol w1 @R R

ﬂ) Orthophosporic acid is heated
wefrere qbe Teg 1 o

22. g) Write the chemical reactions for following transformations : (any two)
1+1=2
TS RO T R s Flrame e e (Ficarzrt w5r)

s()  Benzene to Phenol

@ o e

(ii) Toluene to Benzyl alcoho] -

G2 2Rl (IEIRH o

(iti) Benzene to Diphenyl
(FTGTa =[Oz

20T CHEM [10]
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COACHING FOR SUCCESS

(b)) Why aryl halide undergoes electrophilic substitution reaction rather

than nucleophilic substitution reaction ? I

wfoglom el a2

g?;. 4 ldentify A and B. 2

A % B- e a4 |

OH
NH,
~ NaNO,/HCI
— A — > B
0-5°C CH
®)  Write only the chemical reactions of the following : (any one) 1

e A e P [ B s (R by

(i)  Carbylamine reaction

FRICUIPC IS TR

Aii) Hoffmann bromamide reaction

EREaCiEpiR B EIER)

2/4, ./,"/’) Give an example of biodegradable polymer-. 1

ATl A B e fo |

3o i 1
Cornrtd.
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/(b) Match the following correctly :
fefeierasss wais Araal ¢

Polymer (I27a19M) Monomer (GFCA)

a. Natural Rubber i 1,3 Butadiene (1, 3 35TCIfEA) +
(AProF 999) Styrene (22f@)

b. Neoprene ii. 1,3 Butadiene (1, 3 JoITIfze) +
(ferfsm) - acrylonitrile (G251 F125125)
¢. Buna-N (3<0-N) i vChIoro‘prene (FFfaw)

d. Buna-S (3HI-S) i, [soprene (W@W)

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

RICaTe s s <Ram TP R B (Rea g

[1)  Benzyl chloride to benzyl alcohol
(ATGIZE ARG 2@ (oeRe I

g Methyl magnesium bromide to 2-methyl-propan-2-ol
freiize et awizeg sal 2-FHAEE-a s i-2-9's
Jiii)  Acctophenone from phenol
rUE 9 G55 e

22T CHEM [12]
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ﬁ) Arrange the following in increasing order of acidity :

TrElRe (sRniE SifETeld Ugcras ACEIRI ¢

OH CH,
. : OH
O
NO
. \ C H3 2

6. \/(a) What type of bonding helps in stabilizing the secondary structure of -
proteins ? 1

& AR o’ B oot 5 AfRE FREE =y wEe

() Answer the following questions : (any two)

weTe Tl eI el Al ¢ (R ghy)

A1)  How are vitamins classified ? Name the vitamin deficiency of .
which causes scurvy. 5

ﬁmmcaﬁﬁwww?%%mﬁmmww
sifd ol 2, ST

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

G 1o 52 B6SIE T @ ey

[13]

32T CLiF Canded
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jiii) Name the protein which is present in hair. What type of protein

2

is this ?

pfere 4t o' B R[ua ar Bl 3 @en (adia 2 e

27. /(a) Draw the structure of any one of the following :
oo TRfe faear @b siz wikfas w4

(1) Chlorous acid

FId abu
Ai)  Sg
/(b) Ansv(rer the following questions : (any two) ’

w=Te Rl e Yo il ¢ (R 7h)

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

equal? Justify your answer. 2
PCls GO (SNC53 “AfoSiet P — Cl 9 Qg (re) 750 20077 2 (a1
TaaR AoeE Yfe wal |

(ii)  Explain why HNO, behaves both as oxidizing as well as reducing
| | 2

agent.

HNO, (4 a2 @iass i e wviel qeibies & (g, anm 9= |

J(z'ii) When HCI reacts with finely powdered iron, it forms ferrous

chloride, and not ferric chloride. Explain, why 2 2
ferfe 1% wliZaerq spare 1101 ot R0 @R ST Bes

AT B ot [y a4

22T CHEM 1)
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-8 Complete the following reactions :

RS S sl g

O
H
(i) Conc. KOH
2+
CO, HCI R
i) CucCl

§iv)  CHy; — CH = CH — CH,COOC,H. - PBAL_1t

i H,0

(v)




