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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 (any eighi) : 1x8 = 8
Q. No. 2 carries 2 marks each (any ten) : 2x10 =20
Q. No. 3 carries 3 marks each (any nine) : 3x9 =27
Q. No. 4 carries 5 marks each (any three) : 5x3 = 15
Total = 70
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(2)

1x8=8
1. Answer the following questions (any eight) :

wors fi 2raRd el fasn (R et anghy) -

; ; £
(a) Determine the number of moles present 11 1-8¢g ©

water.

1-8 3T “Are AP 1’7 TR 1 39 |

(b) Find out the isoelectronic species among the following :

oS FRITARA oot -2 R 71 oAt A Ted

K*, Mg?*, Ca?*, Ar

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

oo il cQsoR TUPAC o e

/Yi\\

(d) Arrange the following species in increasing order of
ionic radii :

oS R SRMCIRD! PO SRAE IR SHHATS FEE

02—, Na+ , MgQ+

(e) Fill in the blank :
SIEIREY T
The shape of BF; molecule is ;

BF; SR wrgfo za
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(3)

(f) Define buffer solution.

PR w19 Sk faan

(g) What do you mean by critical temperature (T,) of a gas?

o1z FIfEF TR (T,) forcat & qum 2

(h) Identify the state functions among the following :
oS IS fSoTe w1 Fomep! foare o4 -
Work , Volume, Enthalpy, Pressure, Temperature

IR, TS, G, Hof, TReeT

() Which one of the following is not a greenhouse gas?

TS AT (PO (ewapz (o7R 7120 2

Methane, Carbon dioxide, Ozone, Nitrogen

ReeE, IR SRR, SWw'q, ARG e

(j) Choose the correct option :

W P! Al Sfrea :

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

sublimation, distillation, differential extraction
I e e W @bl SRR AR GOl TS mie
B'A—
BHETSA, Ao, 2Teun WEPH
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(4)
(k) Which of the following is a peroxide?
EE W‘F{fm hﬂ’m C""W,W ?
KO2, Na202, LIQO

() What is the basicity of H3BO3?

 H,BOz3 raame 2

2. Answer the following questions (any ten) : 2x10=20

oo o eprard T forn (R et w)

(@) Determine the four quantum numbers for the valence
electron of sodium atom.

2 RN R AEF 2CERADH A3 FRION Fn Bt fefd 04

(b) Calculate the amount of water produced (in gram) on
complete combustion of 16 g of methane.

16 2 it o 72t Fore Teom Al AR oA ()
e 391 1

(c) A radio centre broadcasts its programmes at a
frequency of 100-8 MHz. Calculate the wavelength

(in metre) of electromagnetic radiation emitted by the
transmitter.

Bl TR @2 100-8 MHz ¥ 5 T TP AR

El (TPIR Fefe a1 Rrops@in RifFem waotnds (Rvmre) s
|
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(5)

(d) In general, electron gain enthalpy of elements becomes
less negative down g group. However, electron gain
enthalpy of F is less negative than that of the
succeeding element. Explain why.

RS, T XA 22 et 35 B @ofd “[{1 Taa
T AT | R F1 oiga oz qreel o/ oo (Nehrets
Yo | W, i 1

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

CTRIET R S tew (@ «@Bre Cl3 SR ATe Tfbe
RS Rferarz o |

(f) What are the significances of van der Waals’ constants
aand b?

(S T I £ a WF b3 [EEETR R

(g) State and explain the first law of thermodynamics.

SreeifSReama e Aot forn s i 4 |

(h) Determine the pH of 0:05 M ammonia solution.

0-05 M a%’'f1 w33 pH R 391 1

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

e R 2 b Srad 7
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() Find out the covalent and metallic hydrides among the
following :

oS TR foeqs S8 W req sRgEeEd AR e :

LiH, NHg, TiH,-, H,O

(k) Alkali metals dissolve in liquid ammonia giving deep
blue solutions. Explain why.

HR YPTR T4 GRS TS PR s Kol TR T I A
fFw, 0 A

() Explain why lithium and magnesium have similar
properties.

forfemm < AR iR R aceeer =, e |

(m) What is the repeating unit present in silicones?

Mention one use of silicones.
faferePTRS PR O 50 0 e TEd b1 TR SCEd
91 |

(n) “Classical smog 0CCUIS in warm, dry and sunny

climate.” Mention whether this statement is true or
false. What are the components of classical smog?

“W,@WWWWE@W’@@!”W@%
ﬁ%ﬂ,ﬁmiﬁﬁ@@wﬁwﬁﬁ?



(7))

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

were fig1 eprarad Be o (R coreen w1y

(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.

9o (NS 52:14% C, 13-13% H 9% 34-73% O ' | WA
FRF ST A 46:068 g, (MohR WERT FF MRS AT
fRefg a1

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

Li<B<Be<C<O<N«<F<Ne

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

AYRTS, (TR JEAeT Req (IE) W ore A6Te@ o[
cirerea @ At 3w 1 7 Al i (e s e

oS FALHI XA
Li<B<Be<C<0O<N<«<F<«Ne

&, amm s+ —
(i) Be3d IE B3 St3;

(i) OF IE N % F<F 3% |
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(8)

le structure of CIF; molecule
the most stab
“ l?lfxﬁioning the hybridization state of the central atom.

@@qmqqﬁwqw@tﬁﬂﬁmﬁw?mﬁmﬁ@a
oroRSOISEIN

(d) 500 L of a gas at 1 bar pressure is compressed to
200 L at 30°C. What is the applied pressure on
the gas?

30 °C Sxere 1 bar B 1 500 foR (s @b 200 fRLs
ST 9 2 | (RO SRS TS 41 1of e, ey F4

, 14

(e) The threshold frequency for a metal is 7-0x10'* Hz. If a
radiation of frequency 1:0x10'° Hz strikes the metal
and results emission of an electron, then calculate the

kinetic energy of the emitted electron.

1 ATgS oA F=E T 7-0x10' Hz, 1 q90R eve
1:0x10%° Hz 7=4iaRfE Ridea soifes e ors oy Ece
fsfe =1, (ot Mefe TgoR S xS Py 3y |

(f) Define coefficient of viscosity. Mention the factors
affecting viscosity of a liquid.

mwwwﬁmwaﬁam%%wewﬁ@
I, SEY 9 |
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(9)

(g) For the reaction at 208 K
2A4+B -

|
AH = 400 kJ mol ! and AS « 02 kJK "'mol ',

Determine whether the reaction will be spontancous or

2A + B — C RIFNDM q1ca 208 K Twers AH -~ 400 kJ mol !
HFEAS =0-2kJK ' mol ! @ Twwre fafmuh HesMpd 8’9 (o
=y, Qe 391

(h) Deduce the relationship between K!, and K. for the
reaction aA+ bB =¢C + dD.

aA + bB = cC + dD Rf¢br a1 K ,, W% K .4 144 o 45|
Tofow 4 |

() Determine the oxidation number of Cr in dichromate
ion. In the following reaction, identify the oxidation
and reduction pairs :

TRE B WS Cr3 &R Wy ey 341 1| $ore frm Rfgactre sm@e
o RER @R 761 o 31

Cr,0% (aq)+S03 (aq) — Cr®* (ag) + SO3 ™ (aq)

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

AR (o= (syn-gas) 2 Mol or omfer b @i TrEv
90
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( 10 )

t is hydration enthalpy? Arrange the following ions
creasing order of hydration enthalpy. Give the
reason behind this order :
wﬁﬂﬂﬁﬁiﬁﬁﬁ{@?mﬁmwm@m
Wmﬂmfvﬁ‘@dmﬁmnﬁmmqmw;

Be2*, Mg**, Ca?*, sr**

(k) Wha
in in

(1) Define electrophiles and nucleophiles. Find out the
electrophiles and nucleophiles among the following :

m’%wm’mﬁ@ﬁmawwm
WWWWW MR e -
CN-, BF;, ROH, RO, “CHz, H™, H0

of aromaticity. Applying this rule,

(m) State Huckel’s rule
the following species are aromatic

determine whether
or not :

2@ G TARDA AN B | @3 e TR IR IS T A
mwﬁhm’zﬂ%ﬂmm,ﬁﬁw :

0. 0 0

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

involved.

gﬂwﬂﬁﬁw%?maﬁwmﬁwmt
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(11)

4. Answer the following questions (any three) : 5x3=15
were fim epeara T o (R e fof)
f N,

(a) Draw the molecular orbital energy diagram O

molecule. Calculate the bond order of N2 molecule‘;} e
+ | =

N, S S9Re SR X5 g W@ #91 Ny S @A 39
faef |

(b) Which quantum numbers are associated with sha'lpe
and orientation of orbital? Arrange the following

orbitals in increasing order of energy :
3s, 4f, 6d, Sp

What is the number of nodes present in 3s orbital?
2+2+1=5

@R QR AT SRR wghe e ffEfeq e wfve 2
©od HRfACHACFRD! NS SHFTS ST :

3s, 4f, 6d, Sp

3s HRRAheTe P 1'% 71 R 2

(c) What is an ideal gas? Can oxygen gas behave as an

ideal gas in certain conditions? Derive the ideal gas

equation. 1+1+3=5

e (R TR0 e 56 I SR wiEcew (sitg W (sre fReT
IS FRI I 2 W (9% FRFIIC0] oA 47 |
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(d) (i) State Markownikoff rule. Using this

( 12 )
rule, write the

. : ‘he reaction :
major product formed in the following 1+1=0

et AR BCE | @ T i o RIS
Beom (21 T RIGISTS Tao! fore -

CH;—CH=CH, +HCl— ?

(i) Complete the following reactions : 1x3=3
wo fRfaeaEh! 7o 41 :
Fe/A y 2
(1) HC=CH —
H, y 5
Lindlar’s catalyst
feeTee SRb
OH
(2) +Zn —> ?
Dry ether )
3) CH3CH,CH,Br + Na 5
(3) 3i-Tigtiy ——

(e) State Le Chatelier’s principle. Applying Le Chatelier’s

/135

principle, explain the effect of temperature and
pressure in the production of ammonia by Haber’s
process starting from N, and H, gases. 1+4=5

ol CeeBlemRa Tech fen | A RBRRT W Wo (@R e
N, 3F Hy (123 *Rl 99’01 Beoiited (Fqe T W BI°F o)

IR 1

¥ % &
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