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CHEMISTRY
( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks Jor the questions

ALLOTMEM OF MARKS
Q. No. 1 carries 1 mark each‘(any eight) : IXS = 8
Q. No. 2 carries 2 marks each (any ten) ; 2x10 =20
Q. No. 3 carries 3 marks eacﬁ (any nine) | : 3x9 =27
Q. No. 4 carries 5 marks each (an3; three) : 5x3 = 15

Total = 70
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1. Answer the following questions (any eight) : 1x8=8
ot i encares s B (R A )
) {a) D.et:ar;n\mve the number of moles present in 1:8 g of
water. =, \ -
1.8 o oA 4 TR IR s 9 |
(b) Find out the isoelectronic sf)ecies among the following
“yeeigam S °m=[cm ?ﬂﬁ ThRied

Wﬁammf\‘swm
K+, Mg*', Ca2+, Ar C/\ -‘>

re

(c) Write the TUPAC name of the folloWing compound :

<o faal Cqeice TUPAC 1 o

/%(;.\\

e following Species in increasing
(

(d) Arranggt th order of
jonic radii :

wwﬁﬁﬂmﬁmm@ BT WA :
) 0%, Na*, Mg?*
el < My
(e) Fill in the blank :
ﬁﬁ?”ﬁﬂ :

The shape of BF; molecule is __~ - \

BF; W0R TS 2
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(f) Define buffer solution.

PR G4 53 T3

(g) What do you mean by éritical temperature (T;) of a gas?

(T FIfeT Tl (T,) iﬁzﬁﬁs Tl 7

(h) Identify the state functions among the following : |

wore AR oot Sa” Fomceahl Bre 341 -

Work , Volume, Enthalpy, Pressure, Temperature

T, e, AR, B, el
{

4

(i) Which one of the folloéving is not a greenhouse gas?
©eTS AR (P CToweR (51 2 2
~ \/‘

Methane, Carbon dioxide, Ozone, Nitrogen

fiead, I SRR, -t;::’w’a, BIETaeD

(i Choose the correct option :

wa [ AR e : | )

A suitable method for separation of a mixture of
chloroform and aniline is—

sublimation, disﬁ:lﬁt‘ion, differential extraction
T W P BT 91 PR AR @ SRS AR
%7 ;
Sefeiren, “Ire, 2rem gr
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(k) Which of the following is a peroxide?
SO (IO BT (RS ?

-
K02, Na202, L120

() What is the basicity of H3BO3?
H4BO 33 Fedme fm? - — 2

L4

g
2. Answer the following questions (any ten) : 2x10=20
wo7s fal erad T ot (R cmeem f«-ih) ;

(a) Determine the four quantﬁm numbers for the valence

electron of sodium atom. i
v
2 IR (A RGN I cerarom T SiRG! fefa 1)
4

(b) Calculate the amount of {ivater produced (in gram) on

complete combustion of }6 g of methane.

16 s e STy R ¥ SO G A AR ()
Refg 111 sa .

K

(c) A radio centre broadcasts its programmes at a
frequency of 1008 MHz. Calculate the wavelength
(in metre) of electromagnetic radiation emitted by the

transmitter.

& SHISR (PR 100:8 MHz TS T SH R
cial cm@ﬁef@ﬁﬁw%ﬂﬁﬁsw wgeaiorg (fForee) ol
ESil ‘~
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(d) In general, electron gain enthalpy of elements becomes
less negative down a group. However, electron gain
enthalpy of F is less negative than that of the
succeeding element. Explain why.

YATCS, CTETARA 2CegA o2 GRE® 3o GBre eI Rl Soitat
7 49 ) R FI g o= G O] Tod CCOTOCF

Jore | 76, IRMF
i}

(e) Write the chemical reactions involved in the detection
of Cl in an organic compound by Lassaigne’s test.

I AP TRES (& (@9 WS ClT SR IS Tive
TPme RFPRR ER

i
k]

() What are the sngmﬁcances of van der Waals’ constants.
a and b?

(S TR TP FIF a W b FRemE 6 162
é
|
(g) State and explain the ﬁrst law of thermodynamics.

'ﬁﬁf‘ﬁmﬂﬁﬁﬁmmmwmﬂﬂﬁ?ﬂl

]

(h) Determine the pH of 0405 M ammonia solution.
0-05 M «v'fm @ pH fRefi'F
y o

a
o

(i) What is disproportionation reaction? Give an example.
4

Spept R 2 «aquﬁmn
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() Find out the covalent and metallic hydrides among the
following :

LiH, NH,, TiH;7, H2O

I
I
G

) .
(k) Alkali metals dissolve in liquid ammonia giving deep
blue solutions. Explain why.
u
FE YIPTR O axfare wAps FRC 5175 et I9°R T8 T W |

e, T T ”
4

() Explain why lithium and magnesium have similar
properties. '

AR S AR zﬂ‘mﬁm YRR W, T 0

w
"

(m) What is the repeating 'funit present in silicones?
Mention one use of silicoﬁnes.
i
e PIIEe FRRS 901 szm.ﬁ‘? R PR bl TR T
el "

(n) “Classical smog occurs;in warm, dry and sunny
climate.” Mention whether this statement is true or

false. What are the components of classical smog?

‘o, @Wwwmsﬁvﬁ{ﬁw@w”ﬁmw
ﬂgﬂ,ﬁtnﬂn@ﬁﬂ{ﬁﬁe@%ﬂwﬁs%?



3. Answer the following questions (any nine) : 3x9=27
wors fiml epgearaa Sed R (R qeren =10 -
(a) A compound contains 52:14% C, 13-13% H and

34-73% O. Its molecular mass is 46:068 g. Determine
the empirical and molecular formula of the compound.

9B1 (Mere 52-14% C, 13:13% H W% 34-73% O Wz | W1
e 9 ¥ 46:068 g. (MM ARGRT OF RF e
efg w1 1

(b) In general, ionization energy (IE) of elements increases
from left to right across a period. But the actual order
of ionization energy of the second period elements is

Li<B<Be<'b<O<N<F<Ne

Explain why— ‘
() Be has higher IE than B;
() O has lower IE than N and F.

YRS, (RS wﬁmﬁ fr* (IE) */fm <bre q€TER o
G gy fe I | e il orfee ercams s R

2FS FWCH! 27
Li<B<Be<C<O<N<F <Ne

¥4, W Ta—
() Be3d IE Bu(3 Sfii:

(i) OFIIE N 9§ FoF 99 |
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(c) Draw the most stable structure of CIF; molecule

mentioning the hybridization state of the central atom.

@A R R SR w. 3R ClF; W SHReeE I3

sf5eICH! P A )

(d) 500 L of a gas at 1 bar pressure is compressed to

(/) Define coefficient of

/135

200 L at 30 °C. What is the applied pressure on -
the gas?

30 °C Twere 1 bar v W 500 RHR (o b1 200 FHRLE
gl 9 24 | (TR 719 ool 1 Bt e, e =0

(e) The threshold frequency for a metal is 7-0x1 0% Hz. Ifa

radiation of frequency 1.0x10'% Hz strikes the metal
and results emission of an electron, then calculate the
kinetic energy of the emitted electron.

b1 49RO ORI 2o 7:0+101* Hz. T EBR &R
1.0x10'5 Hz F=mkeRMHE R Sefes (AR F91S Bl RE

ﬁﬁﬁ@,mﬁ#@iﬁ?@ﬁﬂﬁ%ﬁﬂwn

viscosity. Mention the factors
affecting viscosity of a liquid. |
W@ﬂéﬂﬂ%@iﬁmlwaﬁﬁﬂw ¥ 5 oRFe oo 1S3
I, SRy
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(g) For the reaction at 298 K
2A+B = C
AH =400kJmol™! and AS =0-2kJK ! mol™L.

Determine whether the reaction will be spontaneous or
not at this temperature

? .
2A + B — C R I 298 K Twers AH = 400 kJ mol~!

5F AS = 0-2 kJK ™ mol™!, &% Twere Rt Forgs '3
=, N a1 ¥

A‘:

(h) Deduce the relatlonshlp between K, and K, for the
reaction aA+ bB + cC+dD

aA+bB=cc+dDﬁﬁ?z‘cﬁprWKﬁWﬁw¢m
ol 41 | 1

(i) Determine the ox1dat10n number of Cr in dichromate
ion. In the following reactlon identify the oxidation
and reduction pairs :

UET A AR e Cr?@?ﬁﬁﬂﬂﬁ@fﬂﬁlwﬁmﬁﬁrwm—wq
wﬁmqmi‘mm@w .

Cr,0% (aq) + SO3 ™ (aq) - Cr®*(aq) + SO% " (aq)

]

() What is syn-gas? Give one method for preparation of
syn-gas.

MRS (] (syn-gas) 7 TeRT o 487 9B = Sy
90
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(k) What is hydration enthalpy? Arrange the following ions
ing order of hydration enthalpy. Give the

in increasl
reason behind this order :

SIS ﬁqmqﬁr{ﬁmﬁ{m?mﬁmwmﬁiw
Waqmﬂfﬂa@dm@ﬂmuﬁmﬁwmqmmw;

B62+, Mg2+, Ca2+: Sr2+

electrophiles and nucleophiles. Find out the

() Define
electrophiles and nucleophiles among the following :
R T o Ao wi%es __:;51%@1 foqr | oo TUIARA oM

CN-, BFs, ROH, RO", *CHg, H', H0

rule of aromaticity. Applying this rule,
er the following species are aromatic
¢

(m) State Huckel’s
determine wheth

or not : ~ :
2 BRI e B | R A TR IR T Fray (o
1 SRR G T = @ W, el

O DO

(n) What is borax bead test? Write the chemical reactions

involved.

ﬁamﬂﬁmﬁ?maﬁﬁ@@wwwmﬁm
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4. Answer the following questions (any three) : 5x3=15

WWWWW@@WWI):

the molecular !j’brbital energy diagram of Nj

e. Calculate the bond order of N, molecule.
i 4+1=5

N, uﬁmqﬁﬁsmﬁzﬁa‘«ij%m P 911 Ny SF I T
fRjefy 1 |

(a) Draw
molecul

i
ar
i
=

(b) Which quantum numi’jers are associated with shape
and orientation of orbital? Arrange the following
orbitals in increasing éirder of energy :

tal?

What is the number 0§; nodes present in 3s orbi
3 2+2+1=5

¥

T RS IR SRR wigfe o fiRie Fore wive 2

33,4%,6d,5p

I
35 TRRGTS 41 1'TT TRY! A 2

(c) What is an ide;l gas? Can oxygen gas behave as an
ideal gas in certain conditions? Derive the ideal gas
equation. ) 1+1+3=5
chﬁwﬁfﬁ‘@vémwwﬁmcmw*fcﬁmﬂ
W59 R “CaC 2 S (a1 TRFRIC! SoHeAT 1 |
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(d) (i) State Markownikoff rule. Using this rule, write the
j roduct formed in the following reaction :
| 1+1=2

1x3=3

(1) HCc=CH ;f}in ,
Lindla:;"s catalyst
e oS
OH 4

!

(2) +Zn —> ?
i
£  Dry ether

3 CHCHCHBr+N5
© 3L . SRR

&
¥

;
(e) State Le Chatelier’s principle. Applying Le Chatelier’s
ffect of temperature and

principle, explain the ¢
pressure in the production of ammonia by Haber’s
1+4=5

process starting from Ny ‘and Hy gases.

) )
1 g O ﬁ*ﬁlwmﬁﬁwmm
Ny =¥ Hp e ol T Tl s TRl SIF BT UK

EHEHIETIN ‘

* %k K
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