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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 I mark each : 1x8= 8
Q. No. 2 carries 2 marks each S 2x10 =20
Q. No. 3 carries 3 marks each : | 3x9 = 27
Q. No. 4 carries 5 marks each : 5x3 =15

Total = 70
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1. Answer the following questions (any eight) : 1x8=8
weTe frl 2P Bes oyt (R e ndy) ¢

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

2 W' AT (1R RN TG SHT *RAY ACF 2

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

n-o3 3’3 S[{R6Y (T S35 T+ I 2

(c) What is the oxidation state of K in KO,?
KO, K 3 &R 313l 59 2

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

weTe SRS @RI S WIRReT el oryEm 2
But-1l-ene Or/%%39 But-2-ene

(e) Why are alkali metals not found freely in nature?
TR YOREFT 4o ¥ & SRS (A= T/ 2

(f) Write the IUPAC name of the following compound :

o9 (T IUPAC <1 forn
OHC—CH,—CH,—COOH
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(g) Give one example of . electrbn-deﬁcient covalent
“hydride.

G T I TGN QGRS GO1F Swrggel Wl |

(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?

M I 9B (9IRS SRS SRRF Ao WY I W, (I3 (IR
HIeore olore fF ool «fg 2

(i) What is the hybridization state of each B atom in
ByHg molecule?

B,Hg WS 251 B RT3 SRRICH! & 2

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

o TR ETeR SHETe el
8203, In203, A1203

(k) Write two examples of greenhouse gases.

ioweR (AR o1 TR forsi |

() State Hiickel’s rule of aromaticity.

T T RS a1
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(3)
Give one example of electron-deficient covalent
hydride.
G PN AP A YR <GB Szt |

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

volume?

M I BT (RS SIS ARRT ARSI S T W, (I3 (RPN
o oo fF o) ¢l ?

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

ByHg S9S 2if$h B *RWIT SHega ! R 2

Arrange the following in increasing order of their
acidity :

S AART RO SHEFTS JNEE!
3203, In203, A1203

Write two examples of greenhouse gases.

GioTaE (TGRS o1 SRt fera |

State Huickel’s rule of aromaticity.

QT - SR e
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2. Answer the following questions (any ten) : 2x10=20
wer T epicaRe T forr (R ceieeTl weht)
(a) Why does He, molecule not exist? 2
He, Sd S 4 1T ?

(b)

(c)

(d)

(e)

/159

Define ionization enthalpy. Why is the ionization
enthalpy of nitrogen greater than oxygen although the
jonization enthalpy increases from left to right in

a period? 1+1=2

SRR GAEPR @ | e R @bre qETER O™
cimrEta SRR GeE At W, [ AR EAFI

GRIEPR I SRS [ AR =2

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

e SRR 2/ I8 (ol Rpgfed v 6 2

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

wTe AIIRT SHFTS ACERT :
(i Br, Cl, 1, F (Electron gain enthalpy /3(#g 2429 @)
(i) AlOs, SiOy, Nay0, MgO (Acidity /=)

What property of water makes it useful as a universal

solvent? Why does H,O, behave as bleaching agent?
1+1=2

TR CRICE 4R e AW Tk R T IR coree 2
H,0, R Raere foica fermn 637
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() Why is acetylene acidic in nature? 2

afEpiEeme a9l [ i =7

(9) What are the conditions in terms of entropy and
temperature of an endothermic reaction to be

spontaneous? 1+1=2
orieiD) R 51 Forgs T @i P F SO AT TETR
e

(h) Define electron affinity. Why is electron affinity of
Cl more than F although electron affinity decreases
down the group? 1+1=2
S wpifs 52 e 3o GBS ZeEge SPiTe €1 o] S TN
77, g C17 g Pt 9 Fote @R =?

(i) A container contains 2 L of milk. Calculate the volume

of the milk in m?. 2

Bt s 2 L S1RE weg | NERE @R e m3 ¢TFS S
341 |

() What are the significances of van der Waals’
constants a and b? 1+1=2

mwwmawwmﬂﬁﬁsﬁ?

(k) 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
05 °C Teere @b @ pHI TW 2. «fol pHI T 787 2
3'cel, 2R e SRE Sl M 23 =l ?

[ Contd.




(6)

() Why is CO more dangerous than CO,? 2
CO,®F CO 7 @R R 2

(m) Describe one method of removal of permanent
hardness of water. 2
AN &9 STl 73 S BT omfs 79 0 |

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

T Tl R T @ors Sawer erom o <047 -
Na(g)+3Hy(g) - 2NH;3(g), AH =-92.5 keal mo]-!

3. Answer the following questions (any nine) : 3x9=27

OeTS fral 2piA] ey fran (R CPICA! 7151)

(a) What do you mean by limiting reagent? Calculate
the maximum amount of water that can be formeq

when 3:0 g of H, reacts with 29:0 g of O,. 1423
fMfire [ JFeT 77 3912 30 g Hyh 290 g 057 BT iy
e e R« ol Beofd 7'7 2

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

S0ed ([ 57 T (@Ed 24T IRA AR 2
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(d)

(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
ZRG' o RN R 5Y e T A PRI T T
fefe a1 RR=eR wazsitrsh o 1

What are zeolites? Give two uses of ZSM-5. 1+2=3
fRreraifeh ¥ 7 ZSM-5 9 751 <A forsi |

Define hybridization. Suggest the structure of TeCl,

in the light of hybridization concept. 1+2=3

el 5 7 TeCly T 07 TN YT RS Srepi st |

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

twacﬁﬁaﬁ-wa@’mmﬁmmrm
IEIR ANFIPIE o |

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

¢oTed SIS TP TS cwieatmm’asm‘cm'{w%wﬁﬂ

3
—RT.
R 2
What is a polar covalent bond? Why is NH3 more ‘polar
than NF3? 1+2=3
%3 FCae) It 57 NHg 57 NF3903 R #3002
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(i) A person inhales 640 g of O, per day. If O, is used
for converting sucrose (C;oHpp014) into CO, and H,0,
how much sucrose is consumed by the body per day

and what will be the heat evolved? Given, AcH® for
sucrose =-5645 kJ mol 1, 3

g TRCE CHiRE 640 g O, Tyze o | M IBRM 0y T&F'w
(C1aHp0011)F COp W HpOU . AfRaéH IRAE I} A
@, cors R ARTOR P AR R e R ik
oqF ©OF °F Rum e e o fwm Wy, [ I@
AH® =-5645 kJ mol .

() Balance the following redox reaction : 3

wors ‘SR el Raret R sge +4 :
MnOj (aq) +Br~(ag) —Mn**(aq) +Br,(liq)

(k) What happens when—
& o3 cfen—
(i) Mg is burnt in air;
Mg 3 e A ¥ A,
(i) quicklime is heated with silica;
¢l PR s R Yo% T W
(iii) chlorine reacts with slaked lime? 1+1 +1='3

e PR Gie 7R Rfem 3w

Discuss the mechanism invol i .
() .y ved in Markovnikoy’s

T efrey A Jaze fFNRR S 79
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(m) Write a short note on acid rain.
oz 37 @i b B (Ol |
(n) (i) Arrange the following in increasing order of their
stability :
PRz JRIOR SHETS S -
CH,, (CH3)sC, CH3CHy, (CHa),CH

1

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

< RCels < R TR aRwets R e R W

2

4., Answer the following questions (any three) : 5x3=15

mﬁmmwm(ﬁ@m%ﬁﬁ):

Why is the aqueous solution of a salt of strong acid
and strong base neutral? Calculate the pH of a 01 N
solution of acetic acid. Given, K, for acetic acid at

95 °C is 1-8x107°, 9+3=5

%@ﬂmw%wm«ﬁﬂmmmmv 0-1 N abis
gféed @99 pH frfy 7| f g, 25 °C TR afofos «fees

& K, =1-8x107°.

(@)

(b) Draw the molecular orbital energy level diagram for
O, molecule. What is the magnetic property of O

le? Arrange the following in increasing order

molecu
3+1+1=5

of bond length :
05 ﬂﬁWWWWWWﬂ@WWIOQWﬁW
WqWWIWWWW@WW:
03, 03, 0%’
59 [ Contd.
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(c) 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 :

1+1+2+1=5

“MEfr sy S we g9 Td™ @9 A 1 cr s cug
g R o | oo T SRRGeRd Preer e Swters

ACEET -
6s, 5d, 4f, 6p
(d) Complete the following reactions : 1x5=5 5
o RGP 377jef ZFa
: Dry ether
i) CHg3l+ Na >
i) CH g 2N
(I_')H
- Conc. HyS0,4
(ii) CHz;—CH,—CH—CHj TR

1) O3/CH,Cly
e :CH > ?
(iii) CH3;—CH 9 2) Zn-H,0

fiv) @ reyp b,

(v) © + Conc. HNOg Cone. HQSO‘L)?
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(11 )

(e) Define standard enthalpy of formation. Calculate the

~étapdard enthalpy of formation of ethane from the

givén data : 1+4=5

o SRAD YR T QA ? TS SRS T RS W
2 AT AP FF AT A

C (graphite) + O{g) - CO(g); A H® =-394 kJ mol™

H2(g)+%oz(g)—aH20 0): AH® =-286 kJ mol™!

C,Hs(2) Jr%o2 () — 2CO,(g)+3H,0(); A H® =~1560 kJ mol™*

% %k
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