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CHEMISTRY

( Theory )

Full Marks : 70 -
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks for the questions

ALLOTMENT OF MARKS
Q. No. 1 carries 1 mark each : I1x8 = 8
Q. No. 2 carries 2 marks each o 2x10 =20
Q. No. 3 carries 3 marks each T 3%x9 =27
Q. No. 4 carries Smarks each : | 5x3 = 15

Total = 70
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1. Answer the foﬂowing questions (any eight) : 1x8=8
wore A 2R Tes ol (R Gt wdb) :

(a) How many oxygen atoms are present in 2 moles of
 oxygen gas? '

2 % R (e R TR RIS 19 A ?

(b) What is the value of angular momentum for nth
Bohr orbit?

n-o% 3°Y SR T 3@ W [ 2

(c) What is the oxidation state of K in KO,?
KO,® K 3 &89 Yl R ?

(d) 'Which of the following molecules shows geometrical
isomerism? ~

TS BRI PRI ST SRR TRl T 2
But-1l-ene Or/%%d But-2-ene

(¢) Why are alkali metals not found freely in nature?
TR PRATT AP [ Y& SIS (R TR 2

() Write the [UPAC name of the following compound :
weq (5O TUPAC 1Y fordt
OHC—CH,—CH,—COOH
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(3)
(g) Give one example of clectron-deﬁcient _covalent
hydride. |
AR N 4 AR m a%ﬁ W‘i ﬁznu

(h) What is the impact on specific heat of a gas if the
volume of the gas is reduced to half from its original

volume? N

R @I 9ol cmmmwwmwm, mcm
weifiee o [ eer ART?

() What is the hybridization state of each B atom in
B,Hg molecule?

ByHe ST © 2fe! B AT v{mﬁwﬁtﬁs?

(i) Arrange the following in increasing order of their
acidity :

s TR SR SHETS ST -
B,03, Inz03, AlO3

(k) Write two examples of greenhouse gases.

CIoTaZ, (TRCIRA o1 ‘ot fore |

() State Hiickel’s rule of aromaticity.
2o 3 Ao~ 4T Tec! |
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2. Answer the following questions (any ten) : 2x10=20
were fRal opcaRs Ted ot (R coeen v
(a) Why does He, molecule not exist? 2
Heo W97 SIS % MICF 2
(b) Define ionization enthalpy. Why is the ionization

(d)
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enthalpy of nitrogen greater than oxygen although the
jonization enthalpy increases from left to right in
a period? 1+1=2

SR GRUEPR RS | e R «Bre ATEE oy
Ghemte oA Pt AR W, RR ARG wme
GREPR T SETecs P R =2 |

What is the cause of deviation of real gases from
ideal behaviour? 2

e SIHRE o1 8T ¢oreg Rppfes IR R 2

Arrange the following in increasing order : 1+1=2

woTe RS SHETS ACHM

(i Br, Cl 1, F (Electron gain er;thalpy/?@r@q 221 ARy
(i) Al,O3, SiO,, Nay0, MgO (Acidity /=nfiTe)

What property of water makes it useful as a uniy ersal
solvent? Why does H,O, behave as bleaching agent?

1+ 1=2
T Pl Y T EA RS B AR IR ey o
H,0, &1 RRae foret farm w32
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(5)

Why is acetylene acidic in nature? ' .2

«RBRPRT ol R iR = ?

What are the conditions in terms of entropy and
temperature of an endothermic reaction to be
spontaneous? : e 1+1=2

SR R @b Forgs TR iy P I SO ARACTF TR
&2 -

Define electron affinity. Why is electroi‘i ,'.affinity. of
Cl more than F although electron affinity decreases
down the group? - 1+1=2

Serge OPte 7 @waﬂaﬁ%w@em@mw

=, g C17 2eagA wpife Fold QR =2
A container contains 2 L of milk. Calculate the volume
of the milk in m3. ' 2
mmzLﬂ@awuﬂaﬂﬁaﬁmmm"' GFFS Tl
41| |
What are the significances of van der Waals’
constants a and b? , : ' 1+1=2
mmwmaWba@wfﬁSﬁw
The pH of a solution at 25°C is 2. If the pH is to
be doubled, then what will be the hydronium ion
concentration? 2
5 °C Tyere ¢bl T pHI T 2. afeq pHT TH 18T TIA
27, ARG A SIS aigel R =’ AR ?
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(6)
() Why is CO more dangerous than CO,? 2
CO,3 CO fF @R Rerema 2 |

(m) Describe one method of removal of permanent
hardness of water. o

N Feq TN T TR @Bl 6 1 |

(n) What is the effect of temperature on equilibrium for
the following reaction? | ' 2

wore faar RN R 8RS THoR 2o 341 <41 :

" N,(g)+3Ha(g) » 2NH3(g), AH =-92.5 kcal mol™!

3. Answer the following questions (any nine) : 3x9=027

w7 faal e Tes B (R e =1o)

(@) What do you mean by limiting reagent? Calculate
the maximum amount of water that can be form d
when 30 g of Hy reacts with 29-0 g of O, 1e+2_3

Rre Ree P B T2 30 g Hol 290 g 0,3 s
R T RO R A Bl 212 21 G R

(b) What is inorganic benzene? How can it be prepareq?

]. =
ey R 2 R AT oS 7 R 2 23
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(d)

(e)

(9)

(h)
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(7))

Calculate the wavelength of the radiation emitted when
an electron in a hydrogen atom undergoes a transition
from fourth energy level to the ground state. 3

FRGCEA *RAF AT 59 Qf%mﬁw—ﬁmtamqim
Refe carar RiFge" w3t fefs 911

What are zeolites? Give two uses of ZSM-5. 1+2=3
frer’a2h 2 ZSM-5 3 751 I97F o |

Define hybridization. Suggest the structure of TeCl,

in the light of hybridization concept. 1+2=3
WA B 2 TeCly YT 67 IV YRR TS SeF i |

Write the chemical reactions involved for detection of
nitrogen in an organic compound by Lassaigne’s test. 3

e @ a%rwm’mﬂmﬁwmwrmm'
WWWW|

From kinetic gas equation, show that the total kinetic
energy of 1 mole of an ideal gas is gRT. 3

cmﬁf%ﬁaw«vm—m@m lﬂﬂWW"fcm?{b’TP*@W

WRT
2

What is a polar covalent bond? Why is NH3 more. polar
than NF3? 1+2=3

A7 TG I 52 NH3 B9 NFyote @R &30 2
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(8)

(i) A person inhales 640 g of Oy per day. If O, is used
for converting sucrose (C15Hy,0;4) into CO, and H,0,
how much sucrose is consumed by the body per day
and what will be the heat evolved? Given, A_H® for

sucrose = -5645 kJ mol L. 3

e TR iRF 640 goz%*nrmlﬂﬁcmﬁ?ﬁﬁozmw
(C1oH0011)F COp WIF HyOW. sRI&T IR I 3
m,mﬁﬂmﬁﬁwﬁﬁﬁmmf%@raw?ﬁﬁa
we R o R oM fefe =2 fa wmw, pEww
AGH® =-5645 kJ mol ™.

() Balance the following redox reaction : 3

o SR wel-ReEe RIS wge 39 :
MnOj (aq) + Br~(aq) —Mn?**(aq) +Br; (lig)

(k) What happens when—
- R afw—
(i) Mg is burnt in air;
Mg T RO 7= I 2A;
(i) quicklime is heated with silica;
(I PR e R Ted 9 =W,
(iii) chlorine reacts with slaked lime?
RifRfre pR e #R Rigm w2

1+1+1=3

) gils:uss the mechanism involved in Markovnik oV’s

SerreT e aErs RARA e 41 1
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(9)

(m) Write a short note on acid rain. ’ R 3
o 989 @RS b1 7 B o
(n) (i) Arrange the following in increasing order of their
stability : B 1
AR JRToR SRS e : :

CHj, (CHg)3C, CH,CH,, (CHg)CH

(i) Why is carboxylate ion more resonance stabilized
than the corresponding carboxylic acid? 2

<R T R T RRR el @R S R =2

4. Answer the following questions (any thrée) - - 5x3=15
wore i 2RaRR Baa o (R e o) -
(@ Why is the aqueous solution of a salt of strong acid

(b)
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and strong base neutral? Calculate the pH ofaO1lN
solution of acetic acid. Given, Ka for acetic acid at

25 °C is 1-8%x107°. 2+3=5
%@@wﬁawm«ﬁ?ﬂﬂmwmm? 0-1 N «fpf6e
aﬁwmp}iﬁcﬁwnﬁmw, 25°Cm@qﬁmaﬁm
TR K, =1-8x107°.

Draw the molecular orbital energy level diagram for
O, molecule. What is the magnetic property of Oy
molecule? Arrange the following in increasing order

of bond length : : 3+1+1=5
0 Wﬁmmmﬁmwwmwmwtoz W FER
wqu|mwﬂmﬁ¢wﬁm@mm;
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( 10 )

(¢) State Pauli’s exclusion principle and Hund’s rule
of maximum multiplicity. ~Write the electronic
configuration of Cr and Cu. Arrange the following
orbitals in increasing order of their energy :

) 0 1+142+1=5

ofeRr iy T e 7o T @9 S B ) Cr e cug
iﬁﬁﬁmf%mﬂfﬁmlﬁmjfﬁnEﬁﬁﬁ#ﬁﬁ%Tﬁﬁbﬁ*ﬁ$a@m@ms

HACEE ¢
6s, 5d, 4f, 6p
(d) Complete the following reactions : .~ 1x5=5
o RIS T 0 :
) Dry ether
I+ N >
() CHl*Na —goam 7
OH
. Conc. HySO
(ll) CH3——CH2—CH—CH3 -———%—E—‘}—)?

1) O4/CH,Cl,
__CH=CH
i) CHs 2 T2)Zn-H,0

FeCl
(iv) © + Cl, _Mes 5o

(v) © + Conc, HNO3 _(.:_(ES._H_Q.S_O_&_)?
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(11 )

~ (e) Define standard enthalpy of formation. Calculate the
standard enthalpy of formation of ethane from the

given data : : 1+4=5
I SR AR TR @I 7 weTe SRR ST SRS R
T FRAN G T AT I

C (graphite) + O, (g) = CO,(8); A H° =-394 kJ mol™!

\

Hy (@) + £ 0,(8) > Hp00; AH' =-286 kJ mol”!

02H6(g)+goz(g) —2C0,(g)+3H,0(); AH® =-1560 kJ mol™!

% % ok
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