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Write the answers to the separate Sections in separate books

SECTION—A

( Inorganic Chemistry )
( Marks : 27 )

1. w5 Taeh ik Sfea :

Choose the correct answer :

(@) Cr?* wHeS <1 S 2 TRM X'
The number of unpaired electrons in Cr?* jon is
i 6 @ S
(i) 4 (iv) 3
(b) TS R @O (o) WS AT 2
Which of the following compounds has linear shape?
fij BCl, (i) BeF,
(ifi) XeF, | fiv) PClg

8P/186 1

1x3=3
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(c) mﬁﬁmﬂm@mﬁzwww?

Which of the following compounds has zero dipole moment?

) cCl, (i) NH,
(i) H,yO (iv) PClg
2. OIS fidl epRARR Ted o 2x3=6
Answer the following questions :
(a) TR IR SNem o R 3o, 50T T w1
Explain briefly what you mean by effective nuclear charge. >
(b) COZ%~ SHwR 318RY o IR e | :
Write the possible resonating structures of CO%‘ ion,
{c) VSEPR og3 {51 Fer fo |
Write two postulates of VSEPR theory.
3. R R @ 91 2 T o 3x2=6

Answer any fwo questions of the following :

(a) Fe3* e Teeighw RUPT Frt | RS o9 W AR K Ao 11 s
n+1 =4 o 4 AT RN TCEY A7 |

Write the electronic configuration of Fe3* jon, Find the number of
unpaired electrons in it and also mention the number of electrons pPresent
in n+1=4 subshells.

(b) T¥G'Tem I 7 o-RG T Tea R 2R o T R syt foray |

What is hydrogen bonding? Write briefly about the hydrogen bondin
involved in o-nitrophenol. g

(c) R SHS SF A SIS 01 ¥4 |
Explain the structure of SFg on the basis of hybridization,

4. s fon R o Fofn ant bt o 3x3=9

Answer any three questions of the following :

8P/186

(a) AT SIS R 7 (T T feTe anWmanqW, 142=3

What is electron affinity? Among halogens, Cl has the highest electron
affinity value. Give redsons.



(b) <1 RERR A el L R g7 oS R (PR oot (It AR TR
o 797 142=3

What do you mean by polarising power of a cation? Among the following
compounds which is most covalent and why?

NaF, NaCl, NaBr, Nal

{c) VSEPR g3 TS XeF 43 & M 31 | 3
Explain the structure of XeF, on the basis of VSEPR theory.

(d) RF SRR T PO O, wgﬁwﬁasmﬁz%am cwqemaﬂz—‘imwﬁ
T F pIem of TrEy :01 2+Ys+14=3

Write the molecular orbital structure of O, molecule. Find its bond-order
and mention its magnetic property.

5. oS AT €°[{@ oY (G fordl = 1%x2=3
Write short notes on the following :
(a) cios =S
Lattice energy

(b) TS| SRAW (MBS

Percentage ionic character

SECTION—B

( Physical Chemistry )
( Marks : 26 )

6. ©T TG AR Threa : 1x3=3

Choose the correct answer :

(a) TR TROS A (518 GOR FCIENE QNF T 2 A

At Boyle’s temperature, the value of compressibility factor of areal gasis
) o @ 1
i) >1 (iv) <1

(b) TS BRI SI 49 T
The SI unit of coefficient of viscosity is
() Pa.s ' (u) Nm™!
(iii) Nm™ (w) centipoise

gp/186 3 [P.T.O.



(c) IR TR v AfS 9T PR AT /R W T'A

The number of atoms per unit cell of a body-centred cubic lattice is

)

1 (i) 2

(i) 3 () 4

7. @ R @I @B1 2 Ty o

Answer any one question of the following :

8. oo R (e i 2n e o :

fa)

(b)

()

(i)

()

(i)

Core 2ifs WS 1 ¢TI TR TR iR PRI Boteqst w1 |

Derive the expression for molar kinetic energy of gas molecules from
kinetic gas equation.

o W@ T Y@ W Fwa B @ W N, wR wwa wpm am
3.74%x10" 10 m =W, (5@ 1 atm V1% WF 298 K Tweore N, W3 & 7%

*ioq T e 1) 142=3
What do you mean by mean free path of gas molecules? Calculate

the mean free path of a N, molecule at 1 atm pressure and 298 K
temperature, if the collision diameter of N, molecule is
3.74x1071% m.

OO WA 1T P (R AW 741 298 K T¥rS CO,, (7RI W TS 5l

Qe R 40 1 L+1=0
Define root-mean-square speed of gas molecules. Determine the
root- mean-square speed of CO, gas molecules at 298 K.

cmw’m@ﬁmcpwcvamwﬁmmﬁwmqwﬁﬁ CT=F I

Cr 1-67
& [ ——=1-67.
C‘Ti Cv . 1+2=3

Define molar heat capacities Cp and C, of a gas. Show that for an

ideal monatomic gas Eg =1.67.
v

4X2=8

Answer any two questions of the following :

8P/186

@ () 6 e bl S (T SRR Rl Rpfe (ryeam 30wty
D ——— R Moo

Write two postulates of kinetic theory of gases which are re

2 . S N
for deviation of real gases from ideal gas behavioyy, Ponsible



(i) O °C THol WF 100 atm T[® 10 ¥'7 firem cored e (e 031 | (% Tz
HIF SIS ALIOPNA SNRRA I, Z =075 | 2
Calculate the volume of 10 mole of methane at 100 atm pressure
and O °C. At this temperature and pressure compressibility factor,

Z=0-75.
() () S SR IEEI £ b O B 1 7R ARG W@ PN 1-57x10710 m
=, (OB S OF 0 FAF b T4 g F1 1 1+1=2
Write the significance of van der Waals’ constant b. If the radius of
nitrogen molecule is 1-57 X 10710 m, then calculate the van der
Waals’ constant b.
(ii) ST OR TEHA TS a WF KA (SIS weeR( for 2
Write the physical significance of van der Waals’ constants a and b.
() Cora B Taror A i | Cored TV FTFCIRT S TR IEHR ST RS 24P
RT, 8
c =
| (e A PV, 3 1+1%+1%=4
[»4
Define critical temperature of a gas. Express critical constants in terms of
RT,
van der Waals’ constants. Show that —% = —8—
PV, 3
9. @ R I bt 2 T3 forsn - 5

Answer any one question from the following :

(@)

(b)

G9o SHST BEIFT 5 Tl | SHOR w1518 TR AMHS! (FCATR T 2 7 RIS

BT oo BT SRS SIeR rHel @kF el Fa1 &SR o1 S = <41 1
1+1+3=5

Define coefficient of viscosity of a liquid. How does the viscosity of a liquid

vary with temperature? Explain the principle of the method for the

determination of coefficient of viscosity of a liquid in the laboratory by

Ostwald viscometer.

() CTRR T | CRRPR TR TR QR 0 S (e el 3R
o1, BT THIIE AT 4 | 1+3=4
Define parachor. Explain with an example how the structure of a
compound can be elucidate with the help of parachor value.

(i) (TSR (T PO O1F e W 9T | 1
Show that surface tension and surface energy have the same
dimension.

5 [P.T.0O,



10. oW R @ @bt 2R e o 5
Answer any one question of the following : '

fa) () TER P e B @2 G TeRR E@ivw a8 T 450 pm XA ¥
(200) ©oR TR I Py 34 1%+1%=3
What do you mean by Miller indices? Calculate interplanar spacing
between two (200) planes of a cubic lattice of edge length 450 pm.

(@) =FRPRFR NaClT g 2:165g cm™2. IR NaCly 47 “prafi TR
W, (508 TR TN 4T (IR 1% 07 Aefy 41 |
The density of crystalline NaCl is 2-165g cm™3, Calculate the edge

length of the cubic unit cell, if NaCl has face-centred cubic lattice
structure.

(b) () ST MAIRT 8RS B (GRA Foray

Write short notes on the following :

(1) ofm oo ue Ao o
Plane of symmetry and Axis of symmetry
2) fs e

Bravais lattice

(i) A SF B GTed o A @Bl PR @hee whfirs o, TS B smmm
WWWWAW@memel
qoBR e [ T2
A compound formed by elements A and B crystallizes j
lattice, where B atoms are at the corners of the cube ang
are at the centre of each face. What is the formula of the co

2x2=4

n cubic
A atoms
mpound?
SECTION—C
( Organic Chemistry )
( Marks : 27 )

11, w5 Tesch qifg eferea :

Choose the correct answer :

(@) T RS RO ABIRSLF A ?

Which of the following carbocations is most stable?

1X3=3

+ .. +
) Ph—CH, ‘ (#) CH3CH,

+ , +
() CH,=CH—CH, (iv) Me,CH

8P/186 6



(b) SR (RIS sp KT T 3. R 2

The number of sp-hybridized carbon in the following compound is

CHy;=C=CH—CH—C=CH

CN
i 2 (i) 3
(i) 4 (iv) 5

(c) e fruee] feds Tz witm foare 4 :
Select electrophiles out of the following :
(i) CHZOH (i) HyO
(i) AIClg (iv) RX

12. wﬁ@mﬁoﬁhm%«ﬁw: 2x3=6

Answer any three questions from the following :

(a) GERA CERCSLF A CMRERAR T A | g 991 |
Vinyl halides are less reactive than alkyl halides. Explain.

(b) SO, b1 e T % s farm w32
Why does SO; act as an electrophile?
CH,—CH=CH,® C—C FmR3 orf Mm@ C—C G GO T |

SRR SRS [ F |
Why does C—C single bond in CH,—CH=CH, is shorter than normal
C—C single bond? Explain with the help of »hyperconthgation.

0,NCH,, CH, & WI¥ CH, CH, & Wi or Rows crchl & 7 et iR

901
Which ion is more stable between 02NCH2 CH26 and CH, CH26?

{c)

(d)

Explain with reason.

oo R G IR o T o 3xd4=12

Answer any four questions from the following :

ﬁwﬁwﬂqwﬂm‘&wm«mﬂw@mwmﬁm‘m«
I T R ? 2+1=3

with the help of Newman projection formula, draw the possible
conformations of ethane molecule. Which conformation of ethane is more

13.

(@)

stable?

7 [P.T.0.
gp/186



14,

(b)) R ST 79 Ooro fal SKRRCIHBR TR 341 ;
Assign R or S of the following configurations :

COOH CHO H
) H—i— Ph (ii) Hsc—l—H (iii) Ph~—|~cH20H
OH NH, CHj

(¢) E 31 Z3 5T o[ WSS FAAMILOR TR 791

Assign E or Z of the following geometrical isomers :
CH3 CH20H3 B | H

. NS
i e=c( i) p=c{ (i) CHy\_CHs
Cl H CHj3 CH,CH3
H H

(d) AN o e AW THI GIIORF T sigen oy o

Define centre of symmetry and axis of symmetry giving example of each.

(e) I TR ST FFCAC TPTR Wi | TR (P! F0Hen IR = 7
Draw the possible conformations of cyclohexane. Which conformation ig
more stable of it?

oo R e fofbi 2p el i :

Answer any three questions of the following :

(a) < BRSO A 1 S, HIO T HNO 33 Soifiefecs i oy, R0

Why is iodination of alkanes carried out in presence of oxidizin

g agent
such as HIO, or HNO,? ts

(b) TR RRFE! 5ol T S el @RIER IUPAC =¥ e :
Complete the following reaction and give the IUPAC name of the product :
CH;—CH—Br Na
—_—>
Hj Dry ether

(c) F'TI-ZTH AN SRFO R n-ROA age T @
How can n-butane be prepared by Corey-House synthesis?

(d) 2T om1 RTG- 1-1%A 2Fe 41|
Convert propyne to but-1-yne.

8P/186 8

2X3=6



( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours
The figures in the margin indicate full marks for the questions

Write the answers to the separate Sections in separate books

SECTION—A
( Inorganic Chemistry )
( Marks : 27 )
1. %% Yach AR Sfe : Ixaes
Choose the correct answer :
(@) T W TIHC XA
de Broglie relationship is
' . h
) A= L (i) A=—"-
_h_ . 5
: iv) E=mc
(i) Ax-Ap= 4nm fiv)
(b) OIS fmT GFCH FFIT PClg WS Tex = 2
Which of the following hybridizations involved in PCl¢ molecule?
f) sp (i) sp 3d
(@) sp ® (iv) sp3d2
(c) TS TR GFIIET (TS e I 1o (=R ?
In which of the following compounds coordinate bond is involved?
i Ny (i) O,
() NHj (iv) Og
2. weTe fAm eppTRd Te foran : ax3me

8P/186

Answer the following questions :
(o) R TR TSl D THIRIPT B 1

Explain the Hund’s multiplicity rule with example.

(b) cozquﬁzwmqmnmqmn v

The dipole moment of CO, is zero. Explain.






(¢) Ao WA & @7 CgH 3 IR S SIICAR o7l 1
What is resonance? Write down the possible resonating structures of

C6H60
3. @R R @ Pr Ted o 3x2=6
Answer any two of the following :
(a) ©or® AR Teagam fRepet o _ 14141
Write the electronic configuration of the following :
) S
(i) S2-
(iii) Co
(b) IA-CRIR SO TR | 3
Write briefly the Born-Haber cycle. :
(c) TRIW e[S i IR BCl 4T o7 ok oo 3
Explain the structure of BCl; on the basis of hybridization.
4, oo R e fofibn e Bas for 3x3=9
Answer any three questions of the following :
(a) 7S frm SRRAGAERT AAE n, ISIF m3 W &0 ) 1+1+1
Write down the values of n, l and m for the following orbitals :
M 2p
i) 3d
(iii) 6s
(b) TR PR S 3

Write briefly Fajan’s rules.

(c) SRR =R I & =7 N3 2o SRl S AReelE R 1 FRY TR | 14043
What do you mean by ionization energy? The first ionization energy of N ig
more than oxygen. Explain.

(@) 0,7 SR wRCE B o TR TR TR-ar R | 21ms

Give the molecular orbital diagram of O, and find its bond order.

5. wee AR eoe o (ol o : Lingeg

Write short notes on the following :
(a) CFRTOMN W / Quantum numbers
(b) TE'To @ / Hydrogen bond

8P/186 10



6. 2% Tah AR Sfjear ;

SECTION—B

( Physical Chemistry )
( Marks : 26 )

Choose the correct answer :

(@)

(b)

(c)

(TR ST AT IS @9, TF (91 S S FERA R SgeiTecs! e
The ratio of root-mean-square, average and most probable speed of gas
molecules is

) 1:0:092:082 # 092:1-0:082
(i) 082:092:10 (iv) 1-0:082:092
T IR T AN ST DT 4 3 o 2

Which property of a liquid increases with increasing temperature?

(i) =Sl / Viscosity

(i) *Pb™ / Surface tension
- (fi) IR ooy / Vapour pressure

(iv) TS BIF *POH A / Both viscosity and surface tension

TRIFA (AR DR G @I o1 o7 a T Y3 (100) S*R, TR ABHeay
I TR

If edge length of a cubic unit cell is a, the interplanar spacing between two
(100) planes is

1x3=3

() ‘2—1 (i) a
L. ., a
f11) b ) —
(9 3 ) —
7. ood R I &bl 29 T fopy - 5

Answer any one question of the following :

(@) () CTRR MW NI oK1 I SR 7o AR eI Soreay | 2
Deduce the expression for molar kinetic energy of gas molecules
from kinetic gas equation.

(i) (TR ST wa@mﬁﬂwﬁmmwmﬂm@‘ﬁmﬂaﬁm
AR 901 ] 1+2=3
Define mean free path of gas molecule. Explain how it varies with
temperature and pressure.
1 [PT.o

8p/186



8. woR R e Hl 2pR Tow o -

(b)

() R wmed o BR v TR O (R T fia ) RR s @ T iR
eTee QAR =, B 2+1=3
Define molar heat capacities at constant volume and at constant

pressure. Why is this value at constant pressure higher than that at
constant volume?

(i) FoFeR T ewA & 3@ 7 «fes swierem ek foran 1+1=2
What do you mean by degree of freedom? Write the law of
equipartition of energy.

4x2=8

Answer any two questions from the following :

(@ () IV Corm <R e od om1 RPfS 6N I WM o oS wgw B

(b)

2T fora | 2
Write the postulates of kinetic theory of gases which are responsible
for deviation of real gases from ideal behaviour.

) 0°C Tawel WF 100 atm T 10 T fH R W Py w11 o
Sar] S BIIS NI BN T 075 = | 2

Calculate the volume of 10 mole of methane at 100 atm pressure
and 0°C. At this temperature and pressure the value of
compressibility factor is 0-75S.

(i) CoTER ESl (IR e W2 TIN50 (ORI TS| (I SN =, WM
Aol 1+1=2
How does viscosity arise in a gas? Explain how viscosity of gas varies
with temperature.

(i) < o TR T $7F a =136 atm L? mol ™ AF b=0-0318 L mol~}
=, (508 (TeoR Fem TRee fefi 341 1 o
Calculate the critical temperature of a gas, if van der Waals’
constant @ =136 atm L? mol™2 and b=0-0318 L mol~,

(c) ol AR T SrEe 91 | OF OF P0R TRIFIR Rl ARER TS JNFI9!

Bl F11 | 14324
State the law of corresponding states. Derive the reduced equation of state
from van der Waals’ equation.

9. wo R @I bl e T o : ]
Answer any one question from the following :

(@ () R TES G ik i | SRR OO I A FEA N 1410

8P/186

Define coefﬁcierit of viscosity of a liquid. How doeg Viscosity of &
liquid vary with temperature?

12

T



(ii})

M)

(i)

R, (O3 A/ PoA Fefy 357 |

At 20 °C equal volume of water and ether forms 29 drops and
86 drops respectively in a stalagmometer. If densities of water and
ether at that temperature are 0997 gecm™ and 0-70gcm™3

respectively and the surface tension of water is 72-8 dyne cm ™1, then
determine the surface tension of ether.

(TS @ PO WF eI Tl T |
Show that the surface tension and surface energy have the same
dimension.

cﬂwamﬁmucwww@mma«wmﬁﬁwm,

U1 TS SRR STRRS WM L 1+2=3

Define parachor. Explain with a suitable example how structure of a
compound can be elucidate from parachor values.

PR T 1+41=0

Explain why :
(1) 18R I=Ny w19y R TOLT 79 |

Vapour pressure of water is less than acetone.

(2) TR I S IR = |
Liquid drops are always spherical.

10. R R @I @bt e T forwy

Answer any one question from the following :

8p/186

fa) (i)

iy

(i)

mmﬁﬁs?mwmﬁ%mmwmﬁmw

A9 901 1+1=p

What are unit cells? Calculate the number of atoms per unit cell of
face-centred cubic lattice.

2T o1 Iferce R g 2

What do you mean by plane of symmetry? v
FIoFPR NaCl¥ 1% 2165 g cm 3. i NaCI¥ 57 el TRGRA 2w,
(O08 TN TP 9 (PRT 28 o7y efa w7 |

The density of crystalline NaCl is 2:165g cm™>. What is the edge
length of the cubic unit cell if it has f.c.c. lattice structure?

13 [ P-T-O,



(b) () TS RAERA SRS v B o : 4

Write short notes on the following :
(1) feR PR / Miller indices
@) @ ReRef® / Frenkel defect
(ii) meﬁwwﬁwaﬁm@ﬁm 1

Write one difference between smectic and nematic liquid crystals

SECTION—C

( Organic Chemistry )
( Marks : 27 )

11. u% Teacn! R e
Choose the correct answer :
(a) TR CITCH PR SRS A ?

Which of the following carbanions is most stable?

1x3=3

© (<]
() (CHg)yCH (i) HCCH,

o e e
(i) (CHg),CH {iv) (CH3)3C
(b) SR e oiREfre I ARY (T’

Inductive effect is found in
(i) o-ImA / o-bond

(i) m-m@@ / m-bond

(ifi) wCawCe / Both

fiv) 89 g8 = / None of the above

(c) o7 fm @mmcﬁeﬁ'wm AR 7
Which of the following compounds exhibits optical isomerism?
i) HyC CH=CH—CHj3 (i) H3zC—CHNO,) COOH
(iti) Hsc—-C(Cl)=C(NH2)CH0 , ‘(iy) HC—CH, —0—
2—0—CH,CH,

12. v R @ B o TeI
Answer any three questions from the following :

(o) TR TSR P (A 7 +1 N ~T9 SO G359 T S
Define inductive effect. Give two examples of groups showj
wi an
effect. 78 *land -I

2x3=6

8P/186 14



(b) Tieem ST 5167 TPFR AR IR I 9 |

Explain why methane molecule is tetrahedral in nature.

) PRCIBRA i e | R PO el S HTOR T BrE 9 |

Define carbocation. Mention the stability and reactivity order of alkyl
carbocations.

(d) “PTART afos Whfe abvets B s 1”2 g 41 1

“Chloroethanoic acid is a stronger acid than ethanoic acid.” Explain.

fe) TaZ T AT (R wize vicen i} erorecs (one Swrzad famn |

Define electrophile and nucleophile. Give two examples of each.

13. R R} @Al vifdh1 o Teq formy 2x4=8

Answer any four questions from the following :

(a) SRS FAPel CrERte (e bR I ACEAN RN B R, Bome =

Write the necessary conditions for a molecule to show geometrical
isomerism.

(b) WW%?W@WWW%&@W;

Define chiral carbon. Find the chiral carbon in the below mentioned

compounds :
() HZC-CH(OH) CH,CH,4 (i HzC CH(OH)(COOH)
(i) OHC —CH(OH)CH 3 (iv) H;C—CH(CY)CH(C))CH 3

(c) T SN o157 B W erwel SR Sgwe oA I WR (PR 9 @R
w2
Draw the two conformations of ethane molecule with the help of Newman
projection formula. Which conformation is more stable?

(d) S TS A 57 O o it 1 2 @ @R A2

Draw two conformations of cyclohexane. Which of these two is more
stable?

(e) R-T S-37RTS Toro Fapmzd RS Pefy w1 (R e o)
Assign R- or S-configurations of the following (any two) :

CHOH CHg , COOH
fi) H3CH2C-—|— H (ii) Ho—f-— H L (iii) H2N+ H
CHj COOH o CH,OH
1 [P.T.0,

gp/186



14. ©oa R @ oG R Ted T4 2x3=6
Answer any three questions of the following :
) ¥R RS S n-ReA ACwT 791 |
Synthesize n-butane with the help of Corey-House synthesis.

(b) TERTTe S TAEIETR S F91 |

Discuss Markownikoff’s rule with example.

(0 REf-23 wrawRiRE R Seom (2R QR A Foran, Riden Beay R4

Write the ozonolysis product of butene-2, with its reaction.

(d) WW—WWWWWWWWWW
AT 1 |

Discuss the electrophilic substitution mechanism of Friedel-Crafts
alkylation reaction found in benzene.

(e) wore e R o 2 Rt iR : . 1410
What happens in the following? Write reactions :

i) Tz g 9 PR A T W «fooiRA (o “f¥e =
When acetylene is passed through red hot copper tube

(i) 2T o TG AR Boffefre 2-7' TR Ty *R
When 2-chlorobutane is strongly heated with alcoholic sodium
hydroxide solution

15. oo RRpPTR STl 3 (R G BRE) : ~ | 1x4=4

Complete the following reactions (any foun :

_ cC
(i) HzC—CH=CH, % Bra s 0

. + -_ A&
(ii) Hac—cur(fn—N(CH;)sOH —>7?
CH3
A
(iii) H3C—CH—(|2H——CH3 +Zn —>7?
r Br

fiv) HC=CH + HyCMgl —> ?

H A
v @O +Zn —>7

. FeCl3 .
wt, — e ———
{ }© +C2 310 k-320K - ? ‘
* %k *k

__9000/186 16
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