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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2013

PART -1
CHEMISTRY — GENERAL
Paper - 1
Duration : 3 Hours | [ Full Marks : 1

The figures in the margin iﬁdicate full marks.
AR NS g e |

Use separate answer sheets for each Group.
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Answer one question from each Unit.
Total number of questions to be answered is eight.
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Group — CEMGT 11A
Unit -1

2TMG - b
1. a) Write any four postulates of kinetic theory of gases. Deduce the expression

average kinetic energy of a gas molecule at a particular temperature from t
kinetic equation of gases. .

I TN Wi (¥ (3 bR Fpfon Tra w71 MO 1O w8 (@ @ AR Su
(@ SN S 9T sifieel e srMeae oot e
b) Calculate RMS velocity of oxygen -at D2C.
0°C Soy AFEES 1Y f@arely sife@uerg 35§ (RMS velocity) e a1
c) Define viscosity coefficient of a liquid. Write its units in CGS and SI systems.
2
ST AT GNFE I @ 2 CGS ¢ SI *&ors @3 avpafer o |

d) Explain that viscosity of a liquid decreases with rise in temperature but that o
gas increases with temperature.
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What is liquid crystal ? Give an example. . ]
oRel (et o 2 @3lh Swreael fue |
What do you understand by Miller indices of a crystal ? Show 001 and 111 faces

of a cubic crystal as Miller indices. Calculate the number of atoms per unit cell

of 'fcc' lattice of metallic silver. . ¥ #:1 +5

WWWWW%W9WWWW 001 @ 111 ™ p=
¥R wefr foa (M| 4ot TR SPefue W of @ @I HRgE He ey

P |

What is meant by compressibility factor Z ? Show graphically the variation of
compressibility factor Z with pressure of gases at a constant temperature and
explain the significance of such variation. A2+ ]

Aol @9F Z 2 T8 S Sl AT HIEE Ao @9F Z-99 97 e1ifbrad

AR A | Q3 HARIEHT Oy IR T |

The critical temperature and pressure of a gas are T = 2828 K and

P =50 atm respectively. Calculate the van der Waals constants for the gas. 3

Gl SICR 75 Ol @ bIsf IAEFM T = 282-8 K @ P, = 50 atm. Piba i o
Qe FPafer [T T | ‘

Unit - 2

BTG - %
Show that work done in a reversible process is greater than an irreversible

process. S5
(A (3 IR SRS SRR (F0@ Foai IR ifeaa gord sieers! (@ |

A diatomic ideal gas ( 3 gm moles ) is kept in a 1 lit closed flask at 27°C. It is
expanded up to 10 lit in a reversible adiabatic process. Calculate the work done

in joule. ( y=1-40 ) £

a5 sl fasimafRes suieE 3 - SifRw 27°C SWOH 1 BilHR SHeEE FE AT
ez | PG HARE wEee @fifEfore 10 b SIes o 3 a1 2@ e AW

GeT @@ A FHEA| (7 =1-40 )
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c)

d)

Establish Kirchhoff's equation related to heat of reaction and temperature.

ifra Ol eo THoR 2o e TR TNee afos ww |

10 lit. of helium gas at STP is heated up to 100°C in a gas cylinder. Consideri

its ideal behaviour calculate AE and AH of the change ( C, = %R ).

@31, 5. 1o 10 foioe Bfeames a3 ot Siffmeim 100°C ormTaE Te® 41 2671 |

e S5Ee @98 O :%R 4@ N AE @ AH o o |

v

Calculate the maximum work in (i) ergs and (ii) in litre-atmosphere wh¢

2-0 mole of an ideal gas expands isothermally at 27°C from 1 litre to S litres.

2-0%@WW27°C@&WW%@@1%@WC@SW.
IS 1 2T PRI AT 27wl (i) =0l @ (i) CTorR-SHHETTT @ 5o %+ |

Write the differences between adiabatic and isothermal changes.

_W%@WWW@@%%@I

What do you understand by Cp and & 7 Show that Cp /CU sy 14

C,eC, 1o o @R 2 (RN @ C,/C,=v.

Due to adiabatic expansion why hydrogen gas becomes heated ?

TR 2E oo S I T RGN 1 $6E 2(H 8T (4 ?
Deduce P-V-T relationship of an ideal gas under reversible adiabatic condition.

S ST ST ARIEEE (F@ P-V-T el oifos) e |

What is Zeroth law of thermodynamics ?

wesifelim feia saft fo 2

. . <o * " -'
"Heat of neutralisation of a strong acid and strong base is constant.” Why ?

Vg TG @ O FIET 2N Ol P (Y ?

Group — CEMGT 11B
Unit - 1 :

2S5 - o

State Bohr's theory of hydrogen atom. What are its limitations ? How was
modified by Sommerfeld's theory ? 2+14%
FIRTYIEAR AN @ @EE 0F 171 39 | @ Aol [ 5 2 feenw cmmafwes
@b Mg o 2
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State Hund's rule. Write down the electronic configuration of an element having
atomic number 26 and find out the number of unpaired electrons in it. 2+.2
2red b By 26 oW @ [RFEE (iem Zeeds e fgw gax sosfa sy
BETI0S WY T o |

What is artificial radioactivity ? Explain with example. . 2+ 1

Ffaw (ofETe fF 2 TR W A |

State the theory of radioactive disintegration. Deduce an expression for the

half-life period of a radioactive element. 24 s

(oTFY oeme ol [Rqe 7267 | (ToFT (MR THFFEE TN 2Afem 5 |
Discuss the significance of four quantum numbers. 4
SIAIG (PTG ALY I AR T |

Complete the equations :

19 4 1
1) gF +2He e +1H
. 27 .30 }
1) 13Al o siens > 1481 +1H
Mention one medical application of radio-isotope. 29
Ao e 7oy T
1) F19+2He4 =¥ s +1H1

1

. 27 :30
11) 13Al P i —> 14S1 +1H

ety @fOe-TBEGeR QB A SiE FEA |
Unit - 2
30 - &

In the Lassigne's test, how can you detect chlorine in presence of nitrogen in
organic compound ? Write the reactions involved. 2]

BT 2T (G (sl ABEEED Soifxfore @ftwe o wwre sara 2 TR
Rfeaef g |
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b) Write full name and structure of DNP. Mention its use in qualitative analysis of
organic compound with reaction. 2 ¥2
DNP-a #[@1 a1 @ *1o7 14 | t&) (o weisrs Rearaee @z 3z [ferarer S 3364 |

c) How can you detect phosphate ( POi‘ ) radical in an inorganic sample ? 2

@3fb SeR TN FSI FHES ( PO) ) [ICE G FAE ? |

d) What is chromil chloride test ? Write the reactions. 3
@If¥e @R oW e 2 [Rfenef fm

e) An alcoholic solution of compound A + a few drops of neutral FeCl,; solution —» A

~ deep green colouration. Name the functional group in ( A). )

(A) (TR TRICPRA 419 + IES F61 2N FeCly &9 — MG & 1 (A ) (e
feramier sercea A= o7y |
8. a) Discuss the role of NH,Cl in the separation of groupIll basic radicals. 3

B9 [11 41e7 P () fore NH,C1-a9 Q! SIEn=1 5% |

b) How can you detect the following radicals by chemical test (with reaction) ? 3 x 2
(i) Cu? {ii) - cr3* (i) R
e Yeeelie o armfe «@r MR *+re e (Rfeaer) 2
i ot (i) cr* i 8%

c) Write the reactions involved in diazo coupling reaction for detection of
aromatic -NH, group. 2
wrrcer Fsife i soammfe -NH, sew SoifEfe efam Riemef g

d) What is ring test ? Write the reaction. 2

<oy >8R 2 R R |
Group — CEMGT 11C
Unit - 1
‘ gTfG - 5
9. a) Arrange in terms of increasing acidity : 2
CF;COOH, CH;COOH, CH,CICOOH, CH3;CH,COOH.

YO THEE ST
CF;COOH, CH;COOH, CH,CICOOH, CH3;CH,COOH.
b) How will you differentiate between CH30H2C =CH and CH:;CEC—CH3 by a

chemical test ? : 2

Q3 armEfe o[ TR FeE CH,CH,C =CH @3t CH,C=C-CH,-4% N1

fefy Ta@w 2

B
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How will you prepare ( any two) ?
i) Acetaldehyde from acetylene

i) Glyoxal from benzene

1ii) Ethylene glycol from ethylene.

eI 2Fe 9@ ( (A @ 76 ) 2

i)  tiilew e antorefeaze
i) A (A ARSI

iii)  3fefEe (e 2R oz

Write notes on the following :

i) Induction effect
i) Ozonolysis.
Bll forg -

i) @ 2O

i) eweEEtET
Which is more stable and why ?

H;C

H,C = CH- CH,CH, and ~>Sc=CH,
o
H,C
@R @ FA G (3 2
HyC
H,C = CH - CH,CH, &% € =€H,
Z
H,C

Write down the reagents for the following transformations :

I|3r Br -
| :
y  CHy—C—CH—=CH,C=CH
By - Br

. CHj
i) 3
: = T N.T.

T ——
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e sifeReRie Reerees T 3 :

| 7
i) CH3;— C—CH —CH3C =CH

|
Br Br

CHj;
i) ?
- T.N.T.

Write the mechanism of the reaction :

l|3r Br

CH = CH —2L s CH,—CHBr,
e e &3
CH = CH —2% » CH;—CHBr,

Why is phenol acidic but ethanol neutral ?

e SIfEe ey BT eI (I ?

~ Mention the products in the following reactions :

- KOH
l) CH3—CH2—CHQBI'——————> 2
ethanol

i)  CH3;COONH, SRl ?

e [RfTaehe ieTerosle SE 39 ¢

KOH
1) CH3—CH2——CHQBI'——3———-—> ?

ii) CH;COONH, e ?
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Unit -2
BTMT - 2

Discuss Sy2 reaction with suitable example.

Toge THIRARR Sy2 Rfer anm wwe

Write short notes on the following :
i) Optical isomerism

i) Hoffmann elimination reaction.
A< Bl fory

i) TR AR

ii) ZPMER G (@ferfiemm) [

How will you prepare the following ?
i) 2° alcohol from 1° alcohol

i) C,H;sl from C,H;0C,Hg

iii) CH3;COOH from CH;Mgl.
frafResfie o age 3w 2

i) 3" W (A 2° I (PIRE
ii) CyH5;0C,Hg (R C,Hgl

iii) CH,Mgl (& CH,COOH.

Indicate the following compounds as R or S nomenclature ( any three) :

Cl OH
i) CHs—(:3—C2Hs ii) CH3—(::—COOH

H H

Cl NH,

| |

iv) D —C—Br
: |
H e H

ii) Br —'IC—COOH

L% 2

3x2

331
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b)

c)

d)

R el S % 4z o Avw el o Rept R s (1 (o fob) -

Cl OH
i) CHs-—IC—Csz ii) CH3—(|3—COOH
f H
Cla NH,
iii) Br —(|3~COOH ’ iv) D —CIJ—-—-Br
H f
Write notes on the following : %3
1) Enantiomers
i) Diastereomers.
Bl fory -
i) GEICIE CRG

i) CRReNREINR |

Write down the Fisher projection formula of meso-tartaric acid. 2

ET-BrRbRe S e sl slox By |

What happens ? , 2x2
i) CH3CH,CH,Br A28 < S

ethanol
HE CHER

ethanol

f <6 forgA :
1) CH3CH2CHQBT —IS%-—»

B

KOH

ii) CH;3;CHj)l —07M

i ! -
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Group — CEMGT 11D

Unit-1

2T - o

Suggest the structure of NF; and BF; on the basis of VSEPR theory.

e}
X
\o}

VSEPR ©¢ WA NF, 6 BF,-9% 7 61 394 |
Explain : 2%x2
1) LiCl or KCl, which one is more covalent and why.

ii) Melting point decreases from CaF, to Cal,.
(I PEA
i)  LiCl 9] KCl  (FA{b SfE<s FEE @R (3 |

i) CaF, (JtF Cal,-4 °°IF 27 AN |

"Carbon dioxide is non-polar but water is polar.” Explain the observation. 2
P TIRUHIRT TEA P T @AW |7 P AR I |

Discuss why HF has higher boiling point than HCI. \ 2
HF-@9 “F531% HCI-93 (@ (@ | (FF 2 AT P |

What is meant by hybridisation ? How many types of hybridisation are possible
with S and P orbitals ? Illustrate with examples. i3

PR 6 2 S I P FHEI FO AIIW ALPAN ASI 2 THIRIPIR IR <+ |

Which of either KHF, or KHCl, exists and why ? ' 2
KHF, 932 KHCL,-&9 S04 ({6 SeF1 I @R 7 ?

Arrange in order of increasing size : 2
Li', K", Na'

EAIEA P AR AT

Li', K', Na'
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d) Explain why :
) PbCl, is solid crystalline but PbCl, is liquid.

ii) NaCl is soluble in water but not in benzene.
A FEA A ¢
i)  PbCl, 37 @rieR 5y PbCl, @3l weer
ii)  NaCl & 9ry g i wmy |
| Unit - 2
BTG - &
15.  a) Discuss the position of hydrogen in the peribdic table.

Y TRANTS IR I S I |

b) What is electronegativity ? Arrange the following with increasing orde
electronegativity : ‘

O, N, F, Cl
efGeaerege & 2 Fsfiiie ciaelie T s rgese WP e
> O;N,F,Cl

c) Explain which is more stable between SnCl, and SnCl, .

SnCl, @8 SnCl,-93 & (FA{6 @ FH A7 F |

d) PCl; and NCIl; do not give similar compounds on hydrolysis. Explain.
PCl, @32 NCl, W&-RTaaee @33 ST (qol Seof| I 11 AR I3+ |

€) Discuss the oxyacids of halogens in a compafative manner,

YA SFIesRa e e 33 |

16. a) What do you mean by inert gases ? Give examples. Are they really inert
which group of the periodic table are they placed ? . } 4+ a3

@ ot TeTre P @Ry 2 Bwizge i | o 6 eiged [fEw 2 orfE ARNT @
O ?
b) Compare the first ionisation potentials of (i) N and O, (ii) Na and Mg. -

AN ARG RGT Pl 39 : (i) N @32 O, (ii) Na @3¢ Mg.
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Explain why —
i) H,0 is less acidic than H,S

ii) At room temperature CO, is a gas but SiO, is solid.

I PP (P —

i)  H,S oM HyO 3 AIfHe

ii)  THEe SO CO, @b oY Py Sio, T |
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