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( Fundamentals of Chemistry—3 )
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_ Time : 2 hours
The figures in the margin indicate full marks
Jor the questions
Write the answers to the separate Units
in separate answer scripts

UNIT—I

( Inorganic Chemistry )
( Marks : 15)

1. oo fEIRRe we Yeach! Al SRrea 1x2=2

Choose the correct answer from the
following :

@) IR FPRFS IR (TS WRT Teg |
Rt B 3w Im '

Heating an ore with- carbon in the
absence of air is known as

() RERT / reduction
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(2) | ' x . (3)

(i) ¥ RERY / carbon reduction (b) TR &2 Rfem 2@@ TR 9o S ﬁﬂlll+1 -
(ii) RoBH / smelting What are silicones? Give one method of
(iv) 78T / roasting preparation of silicones.

. oo i oAl Bl i (R corem fofer) :  3x3=9

’ A
(b) STEE (T (TS S (I B Answer the following questions (any three) :

Which of the following is incorrect

regarding noble gases? (a) SIRITTR T HF A SCAOA FI
. () “AMRT AP (S O eI IPIES OTCS A Discuss the structure and bonding in
ﬁ:ECQ ' diborane.
Th=atomic radii correspond to van’ (b) VSEPR @1 ffew XeF,3 %1 "
der Waals’ radii .. ] HCAGAT F41 |
({) A TR FOIRELT T _ Discuss the structure of XeF, in light of
They have the largest size in a period i ’ VSEPR theory.
(iii) T R o s @ = (c) o i FRFAHA SHAPCERET o W
- waPeR Ry s - 1x3=3
They are also called inert gases Give th 4b ¢ th
e ' ’ ive the structure and basicity of the
(iv) TS IS 02 | 50 A following oxyacids of phosphorus :
They combine to form molecules (i) HgPO,
wre i s v B @ H3POs
. 9 ' : . 2x2=4
2 (iii) HyPO,

Answer the following questions :

d) fe MUK 8RS 5 (GR ford 1%x2=3
(a) mewmm () oo A

G Bl | | _V\.lrite short notes on the follo:;vil:lg :
Give the chemical changes that occur () awe / Selvent extraction
during the calcination of a sulphide ore. (i) P05 961 / Structure of P,05
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(4)

(5)
UNIT—II
5. @S il R Bl i (R AT ) :  2x2=4
( Physical Chemistry ) ~
( Marks : 15) Answer the following questions (any two) :

4. 7S RO ww et A Sier 1x2=2 (a) OIS o1 2GRS AP AW I5 TP

Choose the correct answer from the IRTESR Sﬂ?{ ?[-13 l

following : .

@ T W ARG T 27 Prove that in a reversible process, net

entropy change for the system and

The change of Gibbs’ free energy is surrounding is zero.

1] é’ﬁhawwwmw

==ximum work obtained from a (b) 1 atmosphere B HF 0 °C Byore o9
process ‘ 1079 9 coreF w73 AN Sewrstinrey
() 1 2P 7 S 9 e e ~ SRR FN L | oA PR ARG o1y
maximum useful work obtained from F ! (fm ©”, R=8.314 Jk-! mol~!)
a process _
(i) 1 2R PR I 10 moles of an ideal gas at the
expansion work of a process . initial pressure of 1 atmosphere at 0 °C
. PR A PR ‘ were  expanded reversibly under
fiv) <o ) . w isothermal conditions to a final pressure
maximum expansion work of a of 01 atmosphere. Calculate the
process work done by the gas. (Given that,
() Work functiond 9% 4IPAIR 251 R=8-314 JK™! mol7})
The correct expression for work
mnj:c:t;} lsPV (c) rrfREr sge 139 uref SR
() A=U+PV (IS @, Cp -C, =R.
M) A=U-TS
(i) A=U+gq Derive thermodynamically Cp-C, =R
fiv A=H-TS for 1 mole of an ideal gas. :
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(6) ' (7)

(d) o ¥em GBr wEel I & W2 o 2fem fc) X AH o1 o1 S{RRT “R’1 CH, A
9bi% 110 °C |F 25 °C TxoR Roge I 16 AR 9T F9 1+2=3
IR TR Tl A 740 1+1=2

Write the statement of Hess law.
What is meant by the efficiency of a Calculate the enthalpy of formation of
steam engine? Calculate the maximum CH, from the following data :
efficiency of a steam engine operating
between 110 °C and 25 °C. ) C lgraphite) +Ose) > CO, )
, AH =-393-5kJ
i) 2H, (g) +0,(g) = 2H,0
.wﬁmmmﬁm(ﬁmﬁﬁm 3x3=9 : ) 2H,@)+0,6) 200;

AH =-571-8 kJ

Answer:-’:— following questlons (any three) : (ifi) CH,(g)+20,(g) = CO,(g) +2H,0();

AH =-890-3 kJ
(@) TH-IHA BIF FF Q7 AOref 1 IR

-4 QI T [ R G0 orm
inversion S%oR @ fra | 1+1+1=3 (d) Kirchhoff SR B 3411
What is Joule-Thomson coefficient? Why Derive Kirchhoff’s equation.

is Joule-Thomson coeﬁiétent of ‘an ideal
gas zero? Define inversion temperature

of a gas. (e) ‘aBPr7 e fiw | TR T AR GfeT
- QR Ty Sl 1+2=3
(b) SRR oo F@AOR KW a1 (e
@ 1 Sy afepn TR R CEOR o[ Define the term ‘entropy’. Mention its
A [ TS FEI FIF | 142=3 unit and physical significance.

Write the statement of first law of
thermodynamics. Prove that the work
done in a reversible process is the
maximum work obtainable.
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(8) | (9)

(i) @RI 5FT PR IR

UNIT—I1II
cyclic structure of benzene
( Organic Chemistry )
(i) RS FR I3
( Marks : 15) delocalization of electron
7. woe RN B% Tewch AfS B 1x2=2 (iv) Rfrom R e
Choose the correct answer from the presence of three double bonds

following :

(@) oS SERT @O PR QAR ARG 8. oo fidl AT T i (R o gB) : 2x2-4

Rf=awg® =7 — Answer the following questions (any two) :
Which one of the following species is (a) SRERFFR *R1 GARE args-aTHt
used in the nitration of benzene? ' ) Write the method of preparation of
i NO? . X benzene from acetylene,
(i) NOZ () Brea-gret RRFm R os «ir o
L O - | core forar | :
(m) N03 —~ .

Write a short note with mechanism on
(iv) NO, . Friedel-Crafts reaction.

(c) =S Tegry 31 R e ot RS 3ol 1 -
b) e @nae Riwwets ofdgrm Rigm ) | x2=2

TS ’Rﬂﬁﬁ ¥Qq, Complete any two reactions from the
Benzene undergoes substitution following :
- reaction more easily than addition
. OH
reaction due to

(i) 1 T [ WA fi) +Zn —2> 7
six hydrogen atoms
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(10) ' (11)

. AICI, (d) &= TrEy 39 RfFIER T F0 : 1x3=3
@ @ " OO Tgpee > 7 Complete the reactions from the
_ following :
(iti) + Conc. HNO4 + Cong. HyS0,—> ? (i) CHyCH, ?H CH, Alc. KOH 5

Br

(i) RI+KCN ——> ?

9. oo Al AR Tt i (R coien fofBY) :  3x3=9
(fij) CH3CH,l + KNOy —> ?

Answer the following questions (any three) :

(a) @;’:«WW sfegrm fifdme =it _ *kk
G TR R? eTTE | @aRe
(AR @S-t Srraerz, o | 1+23

What is the role of acid catalyst in the .
electrophilic substitution of benzene?

Write the method for preparation of alkyl

halides from aleohols with example.

(b) Syl Sy2 RiFTH fFARR Swrep I
0 , 1%+1%=3

Explam Syland Sy2 mecha.msm, giving
examples.

fc) GTRE TSR AT I PR RN
@S o1 (B forgn - °

Write a note on substitution vs.
elimination in alkyl halides.
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