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CHEMISTRY

( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours

23E—CHEM

The figures in the margin indicate full marks for the questions
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ALLOTMENT OF MARKS
. 1 carries 1 mark each (any eigh)
. 2 carries 2 marks each (any ten)
. 3 carries 3 marks each (any nine)

. 4 carries 5 marks each (any three)

1x8 = 8
2x10 =20
3x9 = 27
5x3 =15
“Total = 70_
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(2)

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

w7 fi ecard Ta o (R e ween) ¢

(a) Petermine the number of moles present in 1-8 g of
water.

1:8 o1 Are 4 T'FF IR S 341 |

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

waTe TR oeqe w-2ea3 i S 31 “RaIaRs! R Sfeed :

K+’ Mg2+, Ca2+, Ar

(c) Write the IUPAC name of the following compound :
ware frl (qo1bR IUPAC =1 fora

N
a/\\\j/‘%\q

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

wore i SR Pt wHan IR SHETS AowA

0%", Na*, Mg?*

(e) Fill in the blank :
Al 1 °R I ;
The shape of BF; molecule is .

BF3 S0R =19l 2'5 |
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(f) -Define buffer solution.

TR T34 S )

(g) What do you mean by critical temperature (T.) of a gas?
el TR Taes (T,) s & e 2

(h) Identify the state functions among the following :
v A fowas wae) wamcanl fare o
Work , Volume, Enthalpy, Pressure, Temperature

I, SR, GHLE, vef, Taee

(il Which one of the following is not a greenhouse gas?
wore fIcada (@D CTbae (o1E w20 ?
Methane, Carbon dioxide, Ozone, Nitrogen

firem, MR SEEAES, WEH, IVRAT

() Choose the correct option :

wr fReucs afe Tfea :

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

sublimation, distillation, differential extraction

F79] WF SRR T G5 HRPRRR A Gh T NG
TA—

ST, e, el RN
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(4)

(k) Which of the following is a peroxide?
e (FICB! GBI (ORI ?

KOQ, NaQOQ, Ll20

() What is the basicity of H3BO3?
H ;B0 ;3 R3] e 7

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

weTe i encars Tee foran (R e weh)

@/Determine the four quantum numbers for the valence
~ electron of sodium atom.

7o AT IO IR A PRI A7 B0 efy 41 |

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

1-6 o ficemd oo TR TS T @A AN AR (2rwre)
Refg 1 |

((}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.

a5 SSH @%: 1008 MHz F9HKF® TR SpW Rm
04 | coRTTER efe 31 Rpepran R st (RoRs) s
sl
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(d)-Tn 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.

HRMCS, MRS RGN 22 G @ 35 GBS 8°RY *F1 woitst

@ 4IS W| 3Y FA XA 2% AR o/ wom (Techrets o9
JrgR | 79, [ram 4

=

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

CTRIZR R EES (5 @ @ie Cl Sorm[ e Sive
IPTAWS fferarrgz o |

(/) What are the significances of van der Waals’ constants
a and b?

(S TIF I T a F b3 @FErE [ 152

(g)-State and explain the first law of thermodynamics.
wiefeifSfRe %™ [aue! i = g

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

0-05 M a9 g9 pH 1 741 |

() What is disproportionation reaction? Give an example.

e Rferm 2 9o S fawn |
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(6)

() /Fﬁld out the covalent and metallic hydrides among the
following :

wore IR foqs T e qreq 3RgReEr A Sfasd

LiH, NH3, TiH,,, H,0

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

I PTR 9 GRS w@ige e S1p A TR T4 T |
ﬁwsWWl

() Explain why lithium and magnesium have similar
properties.

T s e SR aeEr =, R

(m) What is the repeating unit present in silicones?
Mention one use of silicones.

fefere’sPrze ~FaRfe <o onbeht R 2 fefoespryza o1 aremm Seay
0

(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, I AE FIIEA TS o 0l o = 1 SRy
R, o141 1 o 38 <=1 TR & R o
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3. Answer the following questions (any nine) : 3x9=27
wers o opiArd TR o (R e 1)
la) 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.

@B cre 52:14% C, 13:13% H 5 34:73% O WIR | ¥R
T ST 29 46068 g. (MDA HFERT WF MRS ATTFS
ey =41 1

(b) Ip/ﬁéneral, 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<cB<Be<C<O<N<F<Ne

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

HYERS, CNRRT SEaesd Rea (IE) /i <ore Fe™ o
cirerta o A w1 32 Rew R (MeaRe saed Reee

2FT TICH XA
¥ Li<B<Be<C<O<N<F<Ne

e, T 91—
(i) Bed IE B3 St

(i) OFIE N 9% Fo(3 97 |
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{c)

(d)

(e)
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Draw the most stable structure of CIF; molecule
mentioning the hybridization state of the central atom.

TR RAE T U< Y@ IR CIFy W hRerT e
SIS e 40 |

S00L of a gas at 1 bar pressure is compressed to

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

30 °C T#wre 1 bar befs &1 500 BHR (9" @B 200 bRt
TRCITON 91 4 | (NZHR @oF@ 2l 91 51 T, fef 35

319 ) .

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.

<l 4199 2R TR T'H 7-0x10'4 Hz, o IR 8°[e

1:0x10'° Hz T=omieRME R wefes @ER e B Sag
e =, (org Mefe EgGR 51 =& fRefy a1 |

Define coefficient of viscosi

y. Mention the factors
affecting viscosity of a liquid

wmwmwﬁmlwmmﬁﬁsWewﬁ@
I, TR 9



(9)

(g) For the reaction at 298 K
2A+B-C

AH =400kJ mol™! and AS =0-2 kJK ! mol™l.

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

2A+ B — C Rf&R ag 298 K Twere AH =400 kJ mol ™!
WF AS =0-2kJK ! mol ™. ¥ Tarere R Forgs T3 (7
=, ey 741 1

() Deduce the relationship between K, and K, for the
reaction aA+bB =cC +dD.

aA + bB = cC + dD Rf&um aeq K , 1% K1 Aed FR01
Topoqwe 1 |

(i JDetermine the oxidation number of Cr in dichromate
ion. In the following reaction, identify the oxidation

and reduction pairs :
X 76 SRS Crd wEe k47 B 991 1 were fran fRiewcore wmee
W RwEe @[ 151 e 41

Cr,0% (aq) + SO%~(aq) —» Cr®*(aq) + S03 ™ (aq)

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

aRRe (1% (syn-gas) 7 ARCIRE (/R BT @bl oS Ty
91
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(10 )

(k) What is hydration enthalpy? Arrange the foilo@g io;‘ls
in increasing order of hydration enthalpy. Give the

reason behind this order :
TAES G e e & oqEm? wee SEACF Rl FrRed
G AR Seare wl | X TR PR T -

Be?t, Mg?*, ca?*, sr?*

(I Define electrophiles and nucleophiles. Find ouT: the
electrophiles and nucleophiles among the following :

AR IRE TR FEfpwwem vwen fm wEe WAKAEE UM
A TR WE ek wiReEr Ak SR

CN™, BF;, ROH, RO™, *CH;, H, H,0

(m) State Huickel’s rule of aromaticity. Applying this rule,
determine whether the following species are aromatic

or not :

e g cfoRiba e forn 1 @2 e Tezm 3 wore fxr
T SRR GBS B W T, Moy o

0.0 0

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

Saen A R 2 TR Ao wfe v Rifdcesn o
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4. Answer the following questions (any three) : 5x3=15

were fo recarae By o (R e FofG)

(g} Draw the molecular orbital energy diagram of N,

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

N, =@ wfRe S[Rwed *fE g 5w 701 Ny SR @i &
e w11

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

orbitals in increasing order of energy :

3s, 4f, 6d, S5p

What is the number of nodes present in 3s orbital?

2+2+1=5
@R CFRFON SRR SHcheR Sgfe s ffEfeq sse &t 2
o SATACEePRD! e THFTS eI :

3s, 4f, 6d, 5p

35 TRRCGET® I 7T TR A 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

s (o R0 AR o6 1 S wfdicem (oitr e (o FRpTeed
HI59Y FAI A 7 P (1R TRFICH! S 41 |
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(12 ) .

(d) (i) State Markownikoff rule. Using this rule, write the

major product formed in the following reaction :
1+1=2

T e T Semy 411 @} T wpiR R R
Teom (2Rl 3 ffFurers g fra

CH3;—CH=CH, +HCl—— ?

-

(i) Complete the following reactions : 1x3=3

oo AfFaeEs o 3
Fe/A

(1) HC=CH —

Hy
Lindlar’s catalyst

fAesTee SEis

> D

(2) +Zn —— ?

Dry ether

WP ZYE

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

A cocbferEam M e 1 o bfermR M o mmw oo
N, & H, (=3 *[ 9978 TeAMR (TS THe! 9 Biog 2/

BISUESIN
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