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CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

‘ Timé : Three ‘hours

The figures in. the margin indicate full marks -
for the questzons

~

General Instructions :

(i) .

(i)
(ii1)
(iv)
()

(o)

(vii)

All questions are compulsory.
Marks for each question are indicated against it, -
Answers should be specific and fo the point.

Question numbers 1 to 8 consist of eight ver J/ short

answer type questions and carry 1 mark each.- _ 1x8 = 8"
Question numbers 9 to 16 consist of ten short answer »
type questlons and carry 2 marks each. : : 2x10 =20
Question numbers 17 to 25 consist of nine short answer'_v . |
type questions and carry 3 marks each. : 3%x9 =27
Question numbers 26 to 28 consist of three long answer ‘
type questions and ey 5 -marks each. . . 5x3 =15
=7Q
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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 ‘r’ and ‘a’ ? . %

£ < 9
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2. Arrange the following compounds in the increasing order of their boiling

points : : 1

oTe SRS IR Teeiicr i ST e ¢

- CH; — CHO, ‘CH?, — CHy — OH, CH3z — CH,—CH3;

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

: 1
Gz e FG (1) F<1304 519w RS sl |
4. Write the TUPAC name of the following compound : | 1

wete Tl TSI IUPAC I el ¢

CH=CH—CH,—OH

‘5. What will be the impact én‘Kf when the molality of a solution is doitbled ?
- 1

B! T WIEARAD 729 TGIcE KT evwe & gor HAfe
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6.  Which is a stronger oxidizing agent — Bi(v) or Sh(v)? 1

Bi(v) W Sb(v) fowere (RIS @R X1 o wy Z 2

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

ez vee @R pK, I I [ fg za 2

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

v

©eTS il (RS (91 (-8 R (eI CTYa 2

(1) Benzoic acid

@GRS Gfos
(ii) Propanoic -acid

-goiwiEe abs

9. The freezing point depression constant for water is 1-86°C m-1. If 5- 0g of
Na,50, is dissolved in 45g of water, then freezing point is changed by
- 3:80°C. Calculate the. Van't Hoff factor for NapSO. 2

ARR RS SR 69 T (2R 186°C mt1 A 453 ANIS 5.0¢ NapSO,
udles 39 =, ﬂ@ﬁ@T\$380°CZﬁWﬂﬁ_®IQF‘?}T Nazso4-zqa1ta (%%
w\’swmﬁcﬁl 3 |

OR/ §dr

State Henry’s law. Why do gases nearly always tend to be less soluble in
liquids as the temperature is raised ? - : Z
(1R SACB! T 391 1 TFeol 3% e (IR i e [ wife 9 S{fRwice
wdige W |
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10. Calculate the pH at which the potential of hydrogen electrode will be
0-059 V. | ' 2

PG re Rperies e W 0059 V 2T pHﬂHﬁWﬂ'@ﬁ‘fﬂWl

OR/ G241

The chemistry of corrosion of iron is essentially an electrochemical
phenomenon. Explain the reactions occurr 1ng during the corrosion of iron

in the atmosphere. _ . 2
- 3T W @EITWWSE_ nﬂzﬁﬁmawmﬁai S{fS=GA | 92 ST T (FEA

TS APNeETs WRIbe RidFaar i 4|
11. Why H» and 0, 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

H, W% 0, (7 % wisivErs o REFA e A2+3132—>2C RfreR
| Wﬁﬁmﬁmﬂ%m‘fwxﬁ]mﬂl

-

OR /%4t

A first order reactjon has a rate constant.of 0-0051 min1..If we begin with .
0-10M concentration of the reactant, what concentration of reactant will
remain in solution after 3 hours? ; -2

Bl v @R R A & TR (€163 o-oosiﬁﬁ%-n T enfir 0-101\/}'
_ﬁféﬁﬂaﬁwww m%ﬁ*ﬁmoﬁrm—ﬁwwﬁﬁa
Qnﬁm
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12.  Answer any two:

iz 7519 ek fora 8

(a)

(®)

(c)

Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph log£ {rs log P. 2
_— y : '

(ARG SRTAEe AR AR A=A Bl o 1og X vs log PT
| : -y

T TP 91 |

How do emulsifiers stabilize emulsion ? Name two emulsifiers. - 2

4

Define shape-selective catalysis. Give an example. 1+1=2

| WWWWﬂ&@MI&HW&WW%Wﬂ

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? ¢ L 1+1=2

T ot eI WWWW@WW@‘? T ol

!
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14.  Answer any two :

Rz 759 T’ ol ¢

(@) Ti** compounds are colourless in aqueous solution but Ti%
compounds are violet coloured. Explain. . 2
G Tit* (TP 98, e ST Ti%* CToIERE T QG | i
4l |

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

~example. . g : 2

i SRR GO SRENTE KO e e <51 TR |

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

_ | 2
(STCETTC FCPOTOLS AfFaRe Aeabd @fkl R e
15. () Write the IUPAC name of the following compound : : 1
W (TSGR [UPAC i Bl ¢
[Pt (NO2)(NH3)BrCl]
(i) How many geometrical isomers will be possible for
[Pt(Py)(NH;)BrCl] compound ? -~ = . 1

[Pt (Py)(NH3) BrCl] GO ShifiisR szt fiiny AR AR
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OR / &<t

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

Wﬁ—'\?ﬁﬁ cﬁm@m@@ﬂﬂw«ﬁﬂ\@qwmaﬂrﬁﬂm@a
G%ﬁﬂmﬁi?ﬂt

[Cu(NH3)4]?" and (30=F) [Ni(CO)4]

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

Jage ey %maci Rre eifoRadoR 83y GBR Taead |

\-.

OR/T%al ¢

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

PR A @W%WW? G| cﬁiﬂa%m?awﬁm fieot cﬁﬂ?‘aa@w _
qF SIS RN o =

17. 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~). o L : 1+2=3

Si P OFR FRET PR o SRR A5 33N Bt €5t w0
XY 3 NaClF o154 SR | I @A (X*)3 Io0E 100 pm 2, (ST 1T
(V)T IPd Refa w1
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OR / G471

What are semiconductors ? How electrical conductivity of semiconductors

vary wrth temperature ? Give one example of intrinsic semiconductors.
1+1+]=3

GfHARRIR 5 2 SRR Rps ARIEN] Teor e @ oRe =
SISERE AR 95 Tz | |

18. In the electrochemical cell ;
Zn [ ZuSOy4 (0-1M) // 'CuSO4 (0-1IM)/ Cu ,
the e.m.f. of the Deniel cell is E;. When the concentration of ZnSO4 changed

to [.OM and CuSO, changed to 0-01M, the e.m.f. of the cell changes to Ej.
Establish the relation between E; and Ex 3

2 e IR @RS

- Zn/ ZnSOs (0:1M) // CuSO4 (0-1M)/ Cu,
e.m.f. I E; | arflznZnSOﬁ'ﬁfrﬂozvrawCuSOﬁﬂTu—TO(nM‘ca
oA R R, (FEGE em.f. T Eztavmﬁﬁquflm % E; O Eza‘m—
9 Fioi 9 | '

OR / &2
The molar conductance of 0-1m aqueous solution of NH,OH is .

9-540hm=tcm?mol-! and at infinite dilution molar conductance is
238 ohn~eni?anol-1. Calculate the = degree of ionization of ammonium |

hydroxide at the same concentration and temperature ; 3 :

0-lm NH;OH T ke e -ARaizer" SF 9-54 ol cm®nmiol-1 S% @7?]?
YONS '51’0_'113 "’Iﬁa‘lﬁ TN =W 238 olnr-lom? mol™| gqtas STTTﬁ i< %QG—X“ .
9 nﬁ'ﬂm ﬂ’rﬁm ﬁmrem TG T, spey aﬁm
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19,

(@) Define molality of a solution. ’ 1

ﬁﬁiwﬁmﬁﬁam@tﬁml

(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
KH . ; ' 2
(=T a:sfc%r Fret | @ Tt vn:ﬂ— coz AT TIARO! Oy (TZSCH
SfEF | R (TR Ky T 79 ST

Decomposition of HyO; follows a first order reaction. In 50 minutes
the concentration of H»Q» decreases from 0-5 to 0-125M in one such
decomposition. When the concentration of HyO; reaches 0-05M, what is

the rate of formation of O,? - ) 3.

H,0, 3 Regfiswel REFAIS! et v R | H,0,3 sivet 50 RiFGw 057 o1 -
0125M2am1 mﬁmHzoaaﬂTm 0-05 M #II, cofeT oza%wwm%m

_"{?II

éR/W?/aT ,

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

-K=‘2'3031-og[R]0. Bt - B
. t [R] - -

(T9e (3 2 e R R— P T A0 g SRR T2

K 2:303 log [R]
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21. What happens, when — (any three)

1+1+1=3

& 9, @fen — (Rrmer oG

(1)

)

(c)

(d)

P40y is treated with dil. HNO3

519, HNO3 3 #1518 P, 05, Riftrat 3

Cly is treated with hot and conc. NeOH

A6 NeOH I @S Cl, [feear w3

Reaction of ammonia with excess Cl, gas

&S HARTR Cl, (e Foie @ Nae [iee |

Orthophosporic acid is heated

» w@wﬁam%@%@wm

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

ReRre ARSARR T IR It Rideaica Bt s (Reazr g5n)

(i) - Benzene to Phenol

- @AER oR

. (i) Toluene to Benzyl alcohol

32T CHEM

(iti) Benzene to Di};henyl |
G o/ ©iRfize

[10]



(b) Why aryl halide undergoes electrophilic substitution reaction rather

than nucleophilic substitution reaction ? 1
I (e [ Reikle afegsm R @omaR i*ca@ﬁ?%ﬁ
ﬁ%ﬂ?{a Rfern o

23. (1) Identify A and B. | | 2

A 9% B-3 fodre 41|
OH
NH,
NaNO,/HCl
> A — > B
O _50c % OH

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

freRRes AE @ TR R Bl 3 (Rt b))

(i) . Carbylamine reaction

(i) Hoffmann bromamide reaction

24. (1) Give an example of biodegradable polymer. | 1

| SRFrERRACER S <R S fran
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(b) Match the following correctly : | 2

afiReoran vais TreEl ¢

-Polymer (ITER) ~ Monomer (SFCTE)
-a. Natural Rubber i 1, 3 Butadiene ‘(1, 3 oIeifE) +
(Ao <74) Styrene (2I27) |
b. Neoprene ii. 1,3 Butadiene (1, 3 3oIGIRM) +
(Aerfem) ‘, acrylonitrile (G2 T2G12eT)
¢. Buna-N (Z9I-N) iii. Chloroprene (%' {2)
d. Buna-S (I-S) iv. Isoprene (oizgfem) -

- 25. (a) Write the cherrﬁcal reéctions for following'transformétions ; (an y two)
' 1+1=2 .

WWWWWWWT (ﬁmwﬁr)

(i) Benzyl chloride to benzyl alcohol
(ITGIE 130T ol @R R

(ii)- Methyl magnesium bromide to 2—methyl-propan-2-ol
iz coERaN @R s/ 2-MaRe-ersN-2-wrs
(i) Ace_tbphenbne from phenol .
CFER A9 G5 T
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()

Arrange the following in iﬁcreasing order of acidity : - 1

Car )

26. (n)

-

What type of bonding helps in stablhzmg the secondary structure of .
proteins ? ; . Ny 1

B AR T el o3 S R R I -

O

Answer the following questions : (any two)

Wﬁm_aw%@ﬁms‘(ﬁmmﬁv, -

- (i) How are V1tam1ns class1f1ed 2. Name the vitamin def1c1ency of

32T CHEM

~ which causes scurvy _ ' . e 2

OOIfmT (T mﬁﬁﬁ—mwiﬂ? %WWWW '
@ﬁﬁdmmﬂwﬁw 3

(ii) What is glycogen ? How is it different from starch? 2 .
AR B2 BEST B AT AT
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(iii)

Name the protein which is present in hair. What type of protein
is this? - . 2

pfeTs ot o Rxa A Bt | % GORTR! (uTiR epfi

Draw the structure of any one of the following : 1

et SRS Rz @b ofoa e =1 8

(i)

(it)

Chlorous écid
FI5 9bs

Sg’

Answer the following questions : (any two)

e feal ericaiea T Fimt ¢ (R 7))

(i)

(i1)

'(iii)

27. ()
(b)
32T CHEM

-

Are the bond lengfhs of all five P— Cl bonds in PCls fnolecule
equal? Justify your answer. -

PCls (TSGR cm@iﬁmap czawﬁtwmwm (S

TER FACE S |

~ Explain why HNO, behaves both as ox1dlzmg as WeH as reducing -
agent. \ ‘ 2

HNOg m%ﬂwwﬁ@w%ﬂmmm [ 4 |

When HCI reacts with finely powdered iron, it forms ferrous
chloride, and not ferric chloride. Explain, why ? . 2

| 2 of% wizzem sste HCI @ Ritra =R v 3'913u0E Sy "Q'?I

W@%W%ﬂ?ﬁﬁ%@l
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28. Complete the following reactions : 1x5=5

ﬁﬁ%mﬂﬁﬁaﬁm

O
H

(1') - Conc. KOH
(i) CH; — C=.C— H Hg**+ HpSO,

. Co, HCI
(iif) e A
o) ' i. DIEAL—I:I
(iv) CHy — CH = CH — CH,COOC,H; 57—

(v)

32T CHEM g [15]



