S-601

B. Sc. (Part I) Examinatidn, 2012
(Regular & Exempted)
PHYSICS
First Paper
(Mechanics & Wave Motion)

Time Allowed : Three Hours

Maximum Marks : 50

Note : Answer Five questions in all, attempting Question
No. 1, which is compulsory and ore question each from
Units I, I, T and IV.
S ae do 1 A T 1, 11, T IV 5% 4 &

-0 S A 5T, G U ST B I A |

1. (a) Obtain the ratio of rotational to translational
kinetic energy of a circular ring rolling down a

plane without slipping. 2

/..



(3
(e) Whatisageostationary satellite ? 2
% YRYT SR A8 ?
(H Explam work—eﬂergy theorém. 2
HE-F1 THT GHEART |

(g) What is the difference between phase velocity
and group velocity ? 2

waﬂwwaﬂﬁww%?

(h) Find the reduced mass of a system of two
- particles of masses Mand 2M respectively. 2

I M TF 2M ESFHE & & FOU & o
STTE ZEHM T BT |

(i) Show that the force:

(where kis non-zero constant) isacentral force. 2

g i =

P
(et km g Praraies %) T B I E |
$-601
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4)

() Write down the mathematical expression for a

spherical wave, 2
T MY T B Y =i 3 iy |
Unit-1
-1 7Y%

A particle of mass m, moving with velocity v collides
head on against a particle of mass m, at rest. Taking

the collision to be elastic, obtain the velocities of the
two particles and the fraction of total kinetic energy

acquired by second particle after collision. 7%

v%ﬁ%ﬁﬁ@%mimﬁw@mw'@mz
S % R H7 & - THOar Y | 5w
% TURY HA BT TH D a1 A O B by 3y
WWWWWW@TB{HWW,@
Sl 1 T SRFT (SFar) |

(a) Distinguish between conservative and non-

conservative forces. 3

O ST oreied Sl @ S o saET |

S-601

()

(b) Two block are kept on a horizontal smooth table
as shows. Find out the minimum force that must
be applied on the 10 kg. block in order to cause

the 6 kg. block to stick on it. p between the two
blocksis 0.3. 4
3 7 0 AR T Piar e MW@ E
10 R, a1 EH W T I S§ A T
F1 R AR S IqH FR W@ 6 . 3
T B R 7 2 1 A e B A g,

FHFO3 T |
6kg.|
[ F
10ke. Table
Unit-17

-1 &

Derive an expression for the moment of inertia of a
hollow cylinder of mass M, length L and inner and
outer radii R, and R, aboutits axis of symmetry. ~ 7'4

% GrEs e Rres 9l M, TEE L a1 AidiE
T W S R, T R, §, W W P A A
et i |




S-601

(6)

Find the expression for precessional angular velocity

ofaspinningtop. T4
0% g gU §eg & T JORRT $0d 3 & iorm
N UG HifoTT |

Unit-IIT
-1 T
(a) What is centre of mass ? Show that in the

absence of external forces, velocity of the centre

ofmas_s remains constant. 44
el &= wr ¥ ? vl 5 9w & @
FgaRaf 7 defy B w IR waA ¥

(b) Inthe presence of central forces, how can a two

body problem be reduced to a single body

problem system ? 3
9 T Bt SuRaf ¥ aRee T o
Rrve w39 agga B 7

(a) StateKeplar’sthreelaws ofplanetarymotion. 3

HI & N JE Pt 7 I BT |

S-601

(7

(b) Deduce Newton’s law of Gravitation from
Keplar’s laws. 4Ys

e 3 fadt @ e & TeEd AW e
BT |

Unit-IV

-1V A
What are damped vibrations ? Derive differential
equation for damped harmonic vibrations. Solve it

and discuss in detail. T4

Jgefed FE 47 BT € 7 STaHied dxe T
$ ST T H IS IR | §9 o F
ol AT HIRTT |

A free particle is under the action of two simple
harmonic motions vibrating in mutually perpendicular

directions as :
X= asin(ﬁ and ¥ = bsin(EJ.
T T

Deduce the equation of the curve traced by the
particle. How does the path look like ? 1'%




@®

T YT & WIS G AGd 0 S 99 § 1y ¢
wE AMFEE:
. 2ar . mr
X-—-asm(—T—J Gﬁ‘( Y=bsm(?} 7
T TN 9 &% FH T P | g% 3E §
T T 7
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S-602
B. Sc. (Part-I) Examination, 2012
(Regular & Exempted)
PHYSICS
Second Paper
(Circuit Fundamental & Basic Electronics)
Time Allowed : Three Hours

Maximum Marks : 50

}’ Note : Question No. 1 is compulsory and attempt one
cach from Units I, 11, III and IV. Answer Five

questions in all.

9 4. 1 G ¥ T2 U 997 Tl T 1
IL ML TF IV BTl Fa dm uedl %
dfra |
1. Answer the following in brief ; 2x10
frietaa % wfer ot ffae -
(a) A capacitor of 0.1 1F is charged through
20 M Q resistance circuit. What time will it

take to collect 25% of the maximum charge?




I L
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(b)

(c)

(d)

(e)

(D

_(2)

0.1 uF & 41T MQ ufadig % afiay g
ST fobam e & | siferssam amast @1 259%
A Uhs B § fobaer 59 ey ?

Draw a circuit diagram to show the use of

Zener diode as voltage regulator.

W S8 & favia e e w g ¥ v gy
& forg aftay fosr difu |

What is the need of biasing in a transistor?
Uk it § stafas &1 @ sagawa
&7

Explain phase reversal in common emitter

voltage amplifier.

U THAMTS IEeiE gl uaHE ¥ wen
TOHHYT 1 Tererg #ifo |

What is 2 D.C. load line? Explain its

importance.

D.D. W 1@ #41 Edl &7 S Hee qHEET |
What do you understand by an ‘Acceptor
Circuit’ and a ‘Rejector Circuit’? Explain.
T T afger ot uw ‘e qitgey
AT T AR €7 Oy |

(2)

(h)

(1)

5-602

(3)

ce
State the conditions necessary for balgn

of A.C. bridge.

Uh Ac.ﬁ’g%w«—grﬁ%ﬁm\maw;ﬁm
& TRIE AT | |
gtate the principles iavolved in the working
of C.R.O. )

RO, e # e FRET 1 Sl
El%T%TU' |

A series resonant circuit having impedance

“ J. 1f
<7 carries current of frequency [

itis L’ - I.
inductance of coil 18 L', find O-facto

wp SroieEd FEAE e @ g ¥
f’a@ﬁié\mmﬁﬁérﬁ%\ 77 HUSHI
i ‘L’é,ﬁrg-ﬁaaaamaﬂfﬂm

] \Y
A voltage amplifier g1Ve€ output 10

ive
corresponding to input 0.025 V. If negat1v

feedback is given, what will be the output
voltage? (Take feedback ratio=0.02)

g fawe Tau® 0.025 V et 9 10 v fa
By Ta ¥ g wO AR g e

%mm,aﬁhﬁﬂﬁﬁmmm? (g
FATE = 0.02 i)



(4)

Unit-1

-1
2. {(a) Discuss the growth and decay of current in
L-R circuit and derive the expression for
~ time constant. . 4%
[-R ufmy # gt ghg e &9 @l el

T |

(b} A circuit bas L=10 mH in series with
resistance R =5Q . If the current is growing,
after what time will the potential difference
across the resistance become half of the

applied voltage? 3

ug Gftag ¥ L-10 mH FRAYE R=50Q &
a‘wﬁm%l qﬁwq%ﬁﬁ%’a}
T T P S € S

3. Derive the condition for oscillatory discharge of
capacitor through circuit having Z and R and
obtain the expression for frequency of
oscillations.

What is the cause of decay in amplitude of

oscillations? T,
S-602

L\ﬁRRaﬁqﬁqaﬁ'aﬁﬁaﬁmﬁa%aﬂ#ﬂ%
Errrge % g sfaere R AT T
Srer gfa @ e T il
Ao § @d B H &7
| Unit-T1
g1
Wwith the help of a neat cIrc

working of 2 diode as a ful

uit diagram explain the

| wave rectifier along

with a filter. n )
ts ripple factor an

i xpressions for i
Find eXp "

efficiency-

zmp @ T Crpepry aaR B AE T
AT |

5. The transistor used
d Ve ~36V,calculate

in circuit shown has f-gain

50, 1£ Veg =5V an
(i) Basc current, [g

(i) Base resistance, Rp
orresponding 10

i) ] itter current ©
iiy Change 1n emt
" 7Ya

a change of 1 mA in collector current.

$-602



(6)
g9t ' '
a;niwqcr&qaﬁqgaagrﬁwws-gainso%l
CcE =5V T Vg =3.6V 2, & T ik
@) UV gET Gn g,
(i) e gfediy gy

. i
E ﬁ [ \

= V=10V

Unit-TIT
THE-11

Descri
ibe two types of biasing in a transistor

amplifier.  State

their  advantages and

| 7Y
T gt vads § ahmtaso & & [l @)

vl i | '
i T g A 1 Iw |

disadvantages.

(7)

(a) How will you draw an a.c. equivalent circuit
for a transistor amplifier? Explain. 3
g ZifeT vaHE R Cic el 2 CRIBCIRY
el e R TR iR i ¢ AHEEy |
(b) Show input and cutput characteristics of a
transistor in common hase and common
emitter configurations and explain the
difference between them. A
@WNW@GWWWﬁ@Iﬁﬁ
@aﬁw%ﬁﬁﬂamﬁﬁﬁaﬁmwﬁaﬁ
ayfien AT T ST bl e HIAT |
Unit-IV
TRV
Describe with circuit diagram how @ carrier wave
is modulated?
Derive voltage equation of the amplitude
modulated carrier wave. Draw waveform of an
amplitude modulated wave having modulation
index 0.3. 3+4Y:
e et BT RN 26 O T T el S
HigaA fod T fopy AT B 7
Q%mmﬁg%ﬂ%ﬁmatﬂ%mﬁmqﬁ\w
iy | 0.5 AR TAEE & fo0 A
Sgfer @ Hl U it |

S-602




(b)

(8)

Draw a labelled diagram of C.R.0. A C.

voltages of same frequency but phase
T

difference 4 2re applied across plates xx

and YY. What type of curve will be obtained

on the screen? Analyse mathematically. 2+3
C.R.O. & @it fasr difm | maps Aghy
T FR A G B vy py
I AT E | B W S am aw s
Ty e it |

Derive Barkhausen criterion for oscillations.
24

ﬁm%mmmwaﬁﬁql

S-602-8-6,000
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S-603
B. Sc. (Part I) Examination, 2012
(Regular & Exempted)
PHYSICS
Third Paper
(Optics)
Time Allowed : Three Hours

Maximum Marks - 50

Note : Question No. 1 is compulsory and attempt one

I.

question each from Units I, II, [Il and IV. Thus

answer Five questions in all.

g |, 1 e @ ol Th-UF 9 T 3R
LILTL Q& TV & AR | 36 9K a0 9 970
% I i |

Answer the following : 2x10=20

Fr=fafe & S i ¢

(a) Explain the fringe pattern obtained by white

light interference.




(b)

(d)

(c)

®

$-603

(2)

[T THN ARBIT ERT =T Rowor gy
H HAET |

What is the use of Babinet compensator ?
JdT FHHT H A IwET § 7
Explain, why is the colour of sky blue.
FHEATTY 5 oM B A A D
Why is the central fringe dark in Newton’s
ring’s experiment ?

A 9 99§ g 5 @l w®i)
gt g ?

Distinguish between Fresnel and Fraunhofer

classes of diffraction.

BT O WARIRT i B Radw § 99
ERIEC

Explain (1) polarizing angle and (ii) Brewester’s :

Fom. 30! 20

law. ;
(i) 937 HT T (i) g F e ﬁ
THHET | '

R s i

(g)

(h)

(i)

G

$-603

(3)

Distinguish between O- and E-rays.
O- T E- BYol # oiX Famea |

In an experiment with Michelson’s interfero-
meter, the readings for maximum intensity
were found to be 0.6939 and 0.9884 mm. If
the mean wavelength for the two components
of D lines be 5893A.U, deduce the difference

between the two wavelengths.

GESE R e s i R g e
T & [T UERE 0.6039 T4 0.9884 .
WA W R D Y@ F & orgdr @
AT TR 55934 g, @ a4 goref
% &g FR B T DR

What is a polaroid? Explain its use.

WA 7 2 ? D e B awEE
What is specific rotation ?

fafarse gofs @1 2 7



(4)
.Unit-]
THE-1 7%

2. Explain interference in a wedge-shaped film. Find

the relation for the fringe-width.

@ doedl e § et @ gewr & amem
BT | PrT-areE # TFFg 5o H |

3. Describe Michelson’s interferometer and explain
formation of circular fringes with it. Draw the ray

diagram.

AEETE & ARTHOM H quid HC T 36
B0 I et f6w wo) s &, |9Emea | Reeor
g difmT |

Unit-I1

For-11 T

4.  What is a zone plate ? Describe its construction .

and discuss its working in detail. Show that a

zone plate has multiple focii.

$-603

(5)

S ufgE o e R 7 TEe e qen s &
ﬁﬁﬂﬁaﬂﬁﬂﬁﬁlﬂiﬁl@ﬁﬁm%?ﬁqq@'ﬁﬁ
THIYE wHE g ¥

Explain the diffraction pattern formed by a
narrow wire and draw the intensity distribution
curve. How diameter of a narrow wire can be

determined using this diffraction pattern ?

qﬁ%aﬁ%maﬁﬁaﬁqmaﬁmﬂﬂm@
doar Baer @ @R 1 59 Reds ghrew &
ST I Th W AN B oA Y P o

T R ?

Unit-1IT
THE-111 7%
Explain Rayleigh criterian for resolution. Find the

expression for resolving power of a plane

~ diffraction grating.

S-603

e @ wafeaq W 3 Preg B TvemE | 95w
fad aiew At Rt e a9 ora i |




7.  (a)

(b)

(6)

Describe the construction and working of
retardation plates. Explain the limitations of

retardation plates. 4
ST WY # W T Hfa R |
SaTeEE @el @ YA quEEy |

Describe Nicol prism and explain how it

acts as a polarizer and as an analyser. 32

Prafte fo & gUid BT T WHARY
P oz TH g% T TH FweE @Al
38 Fd B 2 |

Unit-1V

THR-1V T

8.  What do you understand by rotatory polarization

and rotatory dispersion ? How can specific

rotation of sugar be determined using Biquartz

polarimeter ?

Wgwwgmﬁaﬁﬁﬁw%mwmﬁ
¥ 7 Py gaoTd & E AR S 9w fa

ot & a R ST ® 7

S-603

(7)

Write notes on the following :

R R R

(@)

Laurent half shade plate

SR & o ETl UiEH
Jone’s Matrix.

s Biead |

$-603-7-6,000




S-604

B. Sc. (Part IT) Examination, 2012
PHYSICS
First Paper
(Electricity & Magnetism)
Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. Answer one question from each of the
Units LI, M and TV, Question No. 1 carries 20 marks.

Rest of thequestions are of 7% marks each.

G U A F TR AR | 9T do 1 P R
S FBE 1, 10 T el IV & & @5-0F 97 37 S
AT+ 99 Ho 1, 20 SR A | T T 49T T
THHAB DB | |

1. Attempt all parts : 2x10

4t guE 7 FR
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()

(i)

(ii1)

(iv)

(v)

(vi)

2)

State and prove Gauss' law for electrostatics.

RerfEEmal & foe 9t = e sk o fhe
B |

Derive an expression for dipole approximation
ofan arbitrary charge distribution.

T Frgress A ferer % R faya wiveses
N A I AT |

Establish an expression for the electrostatic
energy of auniformty charged sphere.

o SR Y ) e I 3 e
LT T B |
Establish Biot-Savart law.

AT T e T i |

Establish Neumann's formula for mutual
inductance between two closed coils.

q g greindl & @9 AT ST B A
N T T HR |

Write Faraday's law of electromagnetic induction
indifferential and integral forms.

&R & fagy gl T 3 e @ Rdes
Uq G &) | fofdd |

A
(vit) Show that:
wed i
B=VxA.
(viii) Show that:
V= d

2 2 2
_4?! €p xX“+y +z

satisfies Laplace's equation.

wafed P

V= g

2 2 2
4n Eo\/;c +y +z

ST 3 Tl ) U B E |
(ix) Define figure of merit for a moving coil ballistic

galvanometer.

o = e TR e @ R T

SRS aﬁli%la 1
(x) Establish /= _Q, where 7 is the magnetic

field and Q , the magnetic scalar potential.

Hence establish Ampere's circuital theorem.

7 = _9 0, it Aiftw, 5 7,3
0, T oftw B ¥ o ofeR
qfitoy w3y T S |
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@)

Unit-I

-1

Derive the expression for field and potential due to an
electric dipole. T4

o g faye 5 Sita 8 o e 3 e o
A Ao |

Derive an expression for field and potential due to an

electric quadrupole. 7%
o g =g & St A o fve & R 2
A G |

Unit-IT

-1

Derive an expression for field and potential due to an

magnetic dipole. 7
T i BT a1 SO 8 T v @ a9

I B |

6.

&)

Establish expressions for :
(2) Magnetic field on the axis ofacircularcoil. 3%
(b) Magneticfieldduetoa solenoid. 4

for 3 R el ST e |
(a7) T AR SR B o1 T b Bt
(5) o R & g

Unit-1II

. gR-10

() Why did Maxwell modify Ampere's circuital
theorem? 2%
(b) Write Maxwell's equations for free space. State
the significance of each Maxwell equation.
Describe experiments to establish their
significance. 2%
(c) Use Maxwell's equations in free space to-

establish the electromagnetic character of light.
2

S-604
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©®

(a7) %%Wmmmﬁ@iﬁﬁa
fmr ?

(7) g o % Rre eede 3 edwmeor Rl |
® & fvwa whwr & adem saRe |
TTh! T T HR B AN T |

(@) dewaw 3 Y S B BT W AT A
B o0 1 Fgaey e i i |

Give the theory of the moving coil ballistic
galvanometer, discussing conditions for critical
damping, How is the constant of the galvanometer

experimentally determined ? 7
FilOP NG B HAE B g Q@ U TH
e TR AT 3 Rt AN | e
e TR w9 # fo siemre i fpar ot & 7

o)

Unit-1V
RV

Establish the Clausius-Mosotti relation. What was

Debye's correction of the Clausius-Mosotti relation ?
7V2
FREE-GE TR ®IT kY | R aad

=Y % [EaE delae o ?

(a) Establishthe Weiss théoryof paramagrotism. 4

" (b) Discuss Domain theory of Ferromagnetism. 3%

(o7) T w1 ATEE W RIS i Hi |
(/) Sre-grawa B i Riara == A |

S-604-7-6,000




S-605
B. Sc. (Part-1I) Examination, 2012

(Regular & Exempted)
PHYSICS

Second Paper

(Thermal Physics)
Time Allowed : Three Hours

Maximum Marks - 50

Nofe : Answer Question No. |, whichis compulsory
and one question from each Unit. Five questions

are to be answered in all.

ggd 1. 1, SiiTp oA ¥, aur aaw T A @
G971 T AT ST | g 9t MeA % T A €

1. (a) Discuss the concept of temperature on the
basis of zeroth low of thermodynamics. 2
SO F oFd T % WET A H
ATEAT BT |
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(b)

(¢)

(d)

(¢)

, Cp 5
) — ¥ . H 4
rove that Cy for a monoatomic gas is =
NP 7

and for a diatomic gases is — . 2

. e o Op
s Tt T '5; T A ST TRy
P T

17 % o = ajr ) /
« a3 e fewmdm fig &% f 3
f

3

N

Prove that (j[’dV:Cf 1dS,  where the

symbols have their usual meanings. 2

firg @R o ¢ Pav =(f 145, =2t wpama
AT A= b i F)

Give Kelvin-Planck and Clasius statement

of second law of thermodynamics, 2
B 7 anties g3 Ry T e
Ticteht & faedra Frem a5 fofa |

Calculate the ratio of Boyle temperature

and critical temperature, 2
AT AT FAT Shlfveieh A9 & S 1 T
BhimIg

(g}

(3)

() Define entropy and give its physical
significance. 2
gy et wfvr & A 36 T e
CAL IR
What is perfect black body? Write
Rayleigh-Jean’s law for the energy density
of radiation. 2

(h)

@

)

S-605

s i & 7 Tl o el 9
Yer-o1 bt e fefE |

State Carnot’s theoremni. 2

AT S @1 S it |

Explain Kelvin’s absolute scale of
temperature. 2.

3pfea 3 U A & ATTHH i HUEET |

An inventor claims to have developed an
engine working between 600 K and 300 K
capable of having an efficiency of 52%,

Comment on his claim. 2

s Tl o & ST 600K ¥ 300 K &
e T R 52% ATl T X e ¥ | 3H
= Fa O [Tl it |




|

(4)

Unii-1

TR

2. (a) Obtain an expression for Boyle temperature.

How is it related to the temperature of

inversion? 4

I A9 F [0 RTE eie | aoe arg

31T IEFA A9 § qE gy |

(b) Draw the isothermals obtained in Andrews

experiment and éompare them with the

theoretical isothe.rmals of van der Waal. 3%

U T § ITH JHA] i i Gifau | g9
AT ATSTATA o FHAT Rl § I |

3. Define critical temperature, critical pressure and

critical volume of a gas. Starting from van der
Waal’s equation derive reduced equation of state.

Explain law of corresponding states. 7'

[ & wi=e AN, wifae S| am Fae
T @l g S| amstaTa @ |
TR @ T % o stferyd mieRTor feRIfeng |
I ST & AT BT quE

S-605

(a)

(b)

(5)

Unit-11

-1
What 1s T-S diégram? Find the expression
for efficiency of a reversible Carnot’s
engine with the help of T-S diagrafn. 3%
T8 ot @ S 87 U obuiE 5 bl
a7 3 T T-S R &t W ¥ 9 I
HITTY |
A Carnot engine works between the
témperatures of 100°C and 0°C. If the
work done in the cycle is 1,200 joule, final
the amount of heat in calories extracted
from the source. ' 4
T H Zo 100°C T 0°C T & A F
F ¥ | O U 9% § 9 1200 6 B

T & A S B0 E A FAr {9 S

1 T BT |

Prove thermodynamically :

cp-cy =1L (L - 4%,
(@) =PV Tar \oT Jp ’

(b)

S-605

For a van der Waal’s gas : 3

2a
-Cy =R 1+——
Cp-Cy ( VRT]'




(6)
woT e § i S

2
@ Crr=Ngr) \ar),

: 3
(¥) aveTEw 19 & o
R 1+ﬁ’—)
Cr=Cr =8 vy )
Unit-HI
THE-TIL
Explain the phenomenon of adiabatic
demagnetization. Why this method is particularly

TV
important at low temperatures?

%@wﬁgwaﬁqﬁmﬁwml a‘s.féﬁiraﬁq
19 W bl qeEgol 8¢

Distinguish between Helium-I and Helium-II.

Discuss anomalous properties of liquid helium at

74
transition temperature.

g’kﬁmi,ai‘r(ﬁrﬁrmnﬁwwmléwam
T SR 55 % ST FEE i adE S |

S-6035

(7)

Unit-117
-1V

8. (a) State Stefan’s black body law of radiation
and derive it thermodynamically. 4%

PO il % fre =ies fem & swm
DAY TAT TR FATFIE 7 FITT |

(b) Calculate the surface temperature of the
sun. Given for solar radiation Ay = 4753A
and Wein’s constant p =2.898x10"> metre-
kelvin, - 3
SR .
FfeBTor % o0 Ay = 47534 iy o1 e

b=2.898x10"> m-kelvin I

9. What is transport phenomenon in a gas? Derive
an expression for coefficient of viscosity on the
.ba'sis of kinetic theory of gases. How does the
coefficient of viscosity of a gas depend upon the

pressure and temperature of the gas? 7Y

S-605




(8)

e T % fre SR aftaeH o gl 87 |l
AT gt %1 aeraer ¥ THi & A qorich &
foTe = W i | AEl &1 sarer T o o
qur a9 T {5 T YT @l &7

™y

S-605-8-6,000




S-606

B. Sc. (Part II) Examination, 2012
(Regular & Exempted)
PHYSICS
Third Paper
(Elements of Quantum Mechanics & Atomic Spectra)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Question No. 1 is compulsory. Attempt one question
from each of the Units I, 11, III and IV. Answer fFive
questions in all.

U Ho 1 oTfard B | S IR L1 I TS IV 0%
5o HIRIT | e Ui S S Y T |

1. Attempt all parts : ' 2x10=20
| T A

(i) Write down the quantum operator for kinetic
energy of a system.

e P 2 1 Tt @ o Faee sl
iiicefll
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2

(ii) Show that phase velocity is greater than the
velocity oflight.

=Y 6 el 37, o 3 3 & s AT ®
(iify Explain the 'principle of superposition’.
AR 3 RsT 1 S HIvR |
(iv) Explain the term 'Normalisatior;'.
AT 7 o7 TEEd |
(v) State'Ehrenfesttheorem'.
“TEITHE Y’ e |
(vi) State'Heisenberg's uncertainty principle'.
TN % SRR R a1 oo #iR |
(vii) Calculate the radius of first Bohr orbit.
ST 1T A 3 Py ) o R

(viii) How does Stern-Gerlach experiment support the

concept of electron spin ?

- T R R aren @ 39
oI AT R 7
(ix) Explain Paschen-Back effect.

YIS 3% TG 1 ST SR |

S-606

@3)

(x) If the minimum wavelengﬂi recorded in the
continuous X-rays spectrum of 50 kV tube is

24.7x1072 meter. Calculate the value of_
Planck's constant.

T 50KV e &R I X-RRToT &l s

qoRe 24.7x102 m ¥ | < Ryi® A T
iR 1
Unit-1
-1
(a) Explain the mechanism of photoelectric
emission and derive Einstein's photoelectric
equation. 4%

TERYY S B gt R R
AR F THEEYY THT B G
R |

(b) X-rays of wavelength 0.82 A fall on a metal
plate. Find the wavelength associated with the

photoelectron emitted. Neglect the work
function of the metal. 3

0.82 A gt &t X-FHet o o < 9T P
T | FRi%ER & TG T g3, Oy & el
qué!séﬁﬁl‘! % ﬁ;ﬁ Ei{.zhﬁ S W i




S-606

(4)

Show that '‘Compron  shift' ig .independent of
wavelength of incident X-rays. How will you
explain 'normal scatterin g by compton's equation ?
7%
f&aﬁﬁaﬁ;‘ﬁwﬁw’mﬁﬁxﬁwﬁ#
RACER LT T e — whwr g

A A B B S w2

Unit-17
R
(a) Establish the time independent form of

Schridinger wave equation, 4,
AR 3 777 Prder e THIBT ) Ty
Ff |

(b) Explain the physical significance of the wave
function ¢ What are ortho gonal wave functions ? 3

ﬁ‘t‘*rw(p%ﬁfamqsaﬁw@s
ST T e a AR E 7

S-606

3)

Solve the Schrodinger equation for a particle of mass
‘m' in a square potential well defined by :

Vix)=V,, forx<-g

Kx)=0, for-a<x<gq

x)=V,, forx>a.

where total energy of the particle, E< V. 77
'm! KSR F OF O O G a9 § Ry
S e

V)=V, ST x<—g
Vx)=0, & RT-a<x<aq
(x)= Vo,% RIT x>a.
T 8 AR it s AT wals w0 B
oot St E<v, ¥
Unit-111
TS~ 11

(@) Give an account of LS coupling and ji coupling

with suitable examples. 5
LS I Q41 jj T @ Wfaa Semet qfeq
feraer e |

(b) ‘ Prove that maximum number of electrons which

can be accommodated by nthorbitis 2n°. 21

i A 1 ot 28 & i & ga ol
36!3@;“ Eﬁ@ﬂﬁ?ﬁl’i g9 2n2'a?ﬂ'% l




5-606

6

Explain what is the maggetic moment of an electron in
an atom and derive an expression for it. Hence show
that the ratio of the orbital magnetic moment and
angular momentum of electron in the atom is e/2m.

5+2%

T § SRR 1 g oot B, el
3 g o a1 aniEd 5 ooy &

@t B Ty g et o Hefa Fam
%1 U e/2m & |

Unit-1V

TRE-IV
Give an acéeunt of Normal Zeeman effect. Does
sodium given normal Zeeman effect 7 Give reasons
4%3+3
TR A T & A ARR | e 8

A e g S S 8 7 R alew e
GIEEl

for your answer.

9; (a)

(b)

)

Derive Moseley's law on the basis of Bohr's

theory and discuss the significance of this law. 4
Qe FrErE B R W Aw FEE '

Wa&\ﬁﬁwww%qﬁreﬁ
g AT |

Explain in short spin and screening doublets. 372

oo o am e B & HEd e
A |
Physical constants (ﬁfﬁ i )

Charge of electron : 1.6x107" coulomb

R A A

Speed of light : 3% 10° m/s

oIl % AT

Plank's constant : 6.62%1 0 s

i Rt

Permitivity of free space: e(,=8.85><10f12 farad/m

gﬁmﬁwﬁﬁﬁﬁ

Mass of electron : m=9.1% 103 kg.

T 1 FH

$-606-7-6,000
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S-607

B. Sc. (Part IIl) Examination, 2012
(Regular & Exempted)
PHYSICS
First Paper
(Elements of Classical Relativistic & Statistical Mechanics)

Time Allowed : Three Hours
Maximum Marks : 75

Note - Attempt Question No. 1 (30 marks), which is
compulsory and one question each from Units I, II,

11 and TV. Answer Five questions inall.

g Ho 1 (30 ofF) ol ¥ U WE-TE U
oo 3 1,11, 111 T IV & $IRTT | F& 9 el
% T Al |

1. Answer the following briefly : 3x10
Ferferiea & et IoT AR «
(a) Explain the principle ofvirtual work.

i B & R Al e HT |




(2)
(b) What do you mean by constrained motion ?

Explain with suitable example,

mﬁaﬁﬁmwm%?maﬁﬁ
GHEARY |

() What do you understand by generalized

coordinates ? What are the advantages of their

use inmechanics ?

| AP PR ¥ o R gy ¥ o7
i 7 5B I S A ¥ 7

(d)  An experimenter observes a radioactive atom
moving witha velocity of 0.25 ¢. The atom then

cmits a 'B' particle which has a velocity of 0.9¢

relative to the atom in the direction of motion.,

What is the velocity of the 'B' particle, as

observed by the experimenter 9

T TR $ T B SR T e
ST 0.25¢ 3T & HY O 72 @ B ) a9
YUY T B 91 Irahoia awer & Pregy I
T % qe I R ¥ 0.9¢ & 1 s ar

| ST "B T %1 3T qy By 7
: S-607

S-607

(e)

H

(g)

(h)

(1)

(3)

Define ensemble and canonical ensemble.

e AR fafee wgerg =t uienfee S |
What are 'p-space’ and 'T'-space' ?

‘L~JTEIST T ‘1 -STHIST FM BT & 7

What is the law of addition of velocities ?
it @ e e e ?

Which statistics 1s obeyed by the following ?
(1) Deuterons
(11) «a-particle
(iii) Neutrino.

Frraforaa fer wifteaen a1 qres vd & 7
(i) EIeH

(i) TTBI-H

(i) =R |

Define the following :

(1) Frameofreference

(ii) Inertial frameof refcrence

(111) Non- inertial frame of reference.

Ferifoiaa @ aRenfia i :
() T=H BH

(if) e T B

(iti) STSTEER <Y B |




2.

S-607

@

(a)

(b)

(a)

4)

What is Hamilton's principle ?

e o R ¥ 7

Unit-1

-1 11

Derive the Lorentz transformation equations

for space-time coordinates

STRIST-99a 3 % fw diesr =g
HHIBTT B G BT |

Derive the formula for variation of mass with

velocity.
FOTA H A & W R B g g
I ¢

Show that entropy of a monoatomic gas is

related with partition function as :

5 fmgee ]
Y 5 0% qomes Y ) ouerdt R
TR 5 TR T 2

3
S=R|llogz+=1
[g 2]

S-607

&)

(b) Two particles of masses m, and m, are

connected by a light inextensible string passing
over a smooth pulley. Write down the
Lagrangian, clearly indicating the generalized

coordinate, solve the lagrange equation of motion.

m, A m, 5 F D FT T b AT
gy & B 7 3 ¥ 1 98 a9 R
g X W ¥ | 38 e & Qo angsigd
RiwiE @ we o g e
FHBTOT H & BT |

Unit-11

w1 1

Explain, in brief, some techniques of the calculus of

variations.

frerer 3 qrdl %t qae B A diRra 7 e
T |



S-607

(6)

Derive the Hamilton's canonical equations of

motion and construct Lagrangian of simple

pendulum.

e & ffeT i & TR H g HI
T LT A & (AT SiioTasT SHET |

Unit-111

THRE-1I1 11

Explain in detail, the two-body central force
problem.

fafrpma @i aet e ) g e S |

Derive Fermi-Dirac distribution function for
electron.

oHH & U wH-RTE R e A
FITT |

Unit-1V
TR~V 12

(a) Prove that the role of change of density of

phase point in phase space is zero dp =0
dt

or {p =density of phase}

ferg T & o Tfke § sree Regelt

3 o AT H e g A g a Lo
dt

(p=STaree F1 &) |

(7)
(b) Describe Euler equations for the force-free
motionof arigid body.

e T (5 & F@-T% TR B I FHH
G BT |

(a) What is the relation between partition
function and thermodynamics quantities ?

Discussinbrief.

SR TR SR R W & S
ey & 7 it # ==l AT |

(b) Discuss the Maxwell-Boltzmann velocity

distribution formula.

Y- At 3 R fram @ e
T |

S-607-7-3,000
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S-608
B. Sc. (Part-11I) Examination, 2012

(Regular & Exempted)
PHYSICS
Second Paper

(Solid State Physics & Nuclear Physics)
Time Allowed : Three Hours

Maximum Marks - 75

i Note : .Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each
Unit.
el Ui U9l & I aITT | 99 H. 1 Aar
T TEE HE § TF 99T BT |
1.  Answer the following briefly : 3x10=30
(a) Calculate the hard sphere packing fraction

of a b.c.c. lattice.
T b.c.c. AMEH & (T BB T P
Ui I O T | -




(b)

(c)

(d)

(e)

(B

(g)

5-608

(2)

What is a phonon? Compare its properties
with a photon.

Ueh WA 1 & §7 U B § 28e il
&I JE1 BT |

Discuss the properties of inert gas crystais.
R (372) T Fomell o ol Y Fedreren
Bl | '

State and explain Bloch Theorem.
T THY BT HUA U AT G |
Discuss the Hall effect in a metal.

feplt e & &1 e 1 e sl |

List the reasons for including the neutrino in
B -decay equation.

gz @ p-e wE 4 AR w1 %
HT Bl GApa WY |

Explain briefly why a neutron can exist for
long periods inside a nucleus but a free
neutron decays.

HeY ¥ T2 iU 6 o us g2 v AuE
¥ R q9Y e ST § Wl § 9T U o
I @i & A B |

(h)

@)

0)

S-608

(3)

Calculate the Q value for the following

reaction :
-,;N14 + 2He4 - 80” +p
[Binding energies :
N'% =105MeV, He* =28MevV,

0! =129MeV]
f arfaler & foT @ @ W sTa ke difota
-,NM + 2H34—> 8017 +p
[ Tl
N4 =105MeV, He* =28MeV,

0'7 =129MeV]
The quadrupole moment of a nucleus is
greater than zero. What conclusions caﬁ be
drawn from this fact?
fepant ifres o6 Ty ameef g & lems & 1
34 qe § o9 1 Ry et wehd & 7

What are ‘mirror nuclei’? Explain with at
least three examples.
‘T A" T B §7 HH-§-a T SEeTi
% HY AT BT |




2. (a)
(b)
3. (a)
(b)

S-608

(4)

Unit-1

EEIE
Define and explain the terms :
Crystal structure, Bravaijs lattices, Point
groups. 6
= GE] I G qUT FATE &l -
Rpreel FrEAT, A9 e, 475 TIE |

Derive thé Laue equations for the diffraction

of X-rays from crystal lattice. 6
ATST T g BT |

Discuss various experimental methods for
the X-rays diffraction measurements. 6
faferdf @t fearamn @i |

Derive an expression for geometrical
structure factor and show that in the
spectrum of a b.c.c. lattice, the observed
reflections correspond to the planes (hkl)
for which & + k + I=an even integer. 6
HE e 29riET 6 T b.c.c. W 6 U6
¥ Yo arad o (k) T 8 B, e e
b+ k+ 1= % T Ui B |

(5)

Unit-11
TR

4. (a) Whatis Madelung constant? How will you

obtain its value for NaCl structure? 6
Y fani® @ St &7 NaCl 5721 & U
T T A (o w7

(b) Derive the phonon dispersion relation for a
monoatomic lattice. | 5
R TEHUTHTYE ST & (0 BT G
Hrgee] A BT |

5.  Write notes on any two of the following : 5%+5%

Prafataa § & Tl &t o fewforat fetfa

(a) Heat capﬁcity of electron gas
oS T T S YT

(b) Effective mass of conduction eleciron
AT Seaeid @l TAE S

(c) Kronig-Penney model for the energy band

structure of solids
RIE]
(d) Acoustic and optical phonons.

Ao U UehTIE hIA |

S-608




6. (a)

(b)

(b)

5-608

(6)
Unit-IIT

THFE-TI
Explain why the binding energy per nucleon
1s low for both light and heavy nuclei and
large for intermediate nuclei. On the basis
of this, explain the phenomenon of fission
qualitatively. 7
o T 6 afy e o St &1 qF
Twh 9 W AMHRl & g @ qen wemw
el % forg it 81 81 38 TER W
ferg=A uitge &1 Jumers fET i |
Obtain the relation between mean life-time
and half-life time

of a radioactive

substance. 4
fordt Yizarafea wered % weg og aun o
ATg FHA % A HEHErY ey Eiktg |
Describe and explain the liquid drop model. §
99 7 HiSH H1 auid a7 ! T HIfAd |
State the properties of the nuclear forces.
Describe briefly Yukawa theory of nuclear
forces. 6
e 7t 3 O @ R | A T
% gebran gt %1 589 ¥ R dift |

8. (a)

(b)

(7)
Unit-1v
THEIV
What is meant by nuclear cross section?

Explain the difference between differential

and total cross sections. 5
THHE ST FTE 1 aar A S 27
! Gfer o e ofvée & s @y e
BT |

Complete the following reactions : 6
(1) 6C]2 + 8017 — 7N14 +7?

(i) ?24p s>n+e’

(i) n+?—>a+;Li%.

Fretfetfia atfibbansii 21 qor oo -

(i) (C24,0'7 SN 19

(ii) ?+p >n+e’

(i) n+? > a+;Li°.

9. Write notes on any two of the following : 5%+5Y%

Pretforfi 8 & fedi @1 wr foart forfi

(a)

5-608

Working principle of G.M. Counter

1.0, W @ ardfaty e




(b)

(c)

(d)

(8)
Synchotron
Pepigi=
Nuclear reactor

Tiftrenrg Fudt

Classification of elementary particles on the
basis of their masses, statistics and
interactions. .

g Ul w1 aENELT, IAh ST, HITEIw
U FEATRATST & U 9|

S-608-8-3,000




S-609

B. Sc. (Part I1I) Examination, 2012
(Regular & Exempted)
PHYSICS
Paper-111
{Electronics)

Time Allowed - Three Hours

Maximum Marks - 75

Note : Answer Five questionsinall, including Question No. 1
which is compulsory and one question from each of the

Units L I, IlTand IV.

e Ut 0T & T AR | 9 Ho 1 ifEr ® e
NP SR L IL Il @& IV § § G0 09 a7
JaT §ifvTT |

1. Answer each of the following questions:  3x10=30

Frfaies ydis 999 & ST R




S-609

2

(a} WhatisaFermi-Level ?

(b)

(c)

(d)

Where does the Fermi level lie for :

(1)  anintrinsic semiconductor

(i1} an-type semiconductor

(1) ap-type semiconductor.

In the forbidden gap between the valance Band

and thc_a conduction band.

T TR 7

HASTHAT 9T GF g U & fiE 3 affy 8
3 P 3 Rl e et e el e B -
(i) oTIRe ST & g

(i) n-YER D Adaes 3 g

(ili) p-FPR & TS B W |

What are thermistors and where are they used ?

T SR w7 & 9 et Iua & o ¥ 2

Explain, why biasing is necessary in transistor

circuiis.

areEd & afeeret qRadi § simfetr @

ST T AR
Explain the terms MSI, LSIand VLSI.
MSI, LSISRT VLSI &) e S |

S-609

(e)

(f)

(g)

(h)

(1)

(3)
Explain work function in semtconductors.

SR & FIEAGHAT 1 ST HIAT |

What do you mean by frequency response and

bandwidthofan amplifter?

o yadE @ emghy sk @ Ive-AeE 4
Y 2 T & ¢

What is the propagation constant of a

transmission line ? Explain its significance.

TR AR &1 Heo fadi® e 8 ?
! Gl FHET |

By means of superposition theorem, find the

current which flows through 20 € resistance in

the circuit shown in the figurc below :

320Q
120v| 30 O J65V
eI SR B AN H §Y SRiEd fo |
200 3 Uiy H &R % IO AT |

Draw the block diagram of a common power

supply.
0 G T SRRl @ i e A |




S-609

4
(j) What do you mean by é rectifier 7 What will be
the output frequency in a half wave rectifier and
full wave rectifier, if input frequency s 'f'?
e Tasesmrl § 9 T T & ¢ T S
Brewdl @ wh o o Reewd § i

afr @ et AR Fradh e @ Y

Unit-I

-1
State and prove Norton's and Thevenin's theorem n
case of any two terminal linear network. Draw the
Norton's and Thevenin's equivalent circuits for the
following circuit. Calculate the current across load in

eachcase. 11

R,=32Q

ammw%m%maﬁﬁqm
& T qu TR SR | IE IR $
mﬁw%ﬁﬁﬁgﬁaqﬁw@ﬁmmﬁwﬁﬁ
RERNE KRR AT

S-609

(3)

(a) Derivethe equation I=1, [EXPE eV _1} fora

p-njunction, which is forward biased by voltage
V. Other symbols have th eirusual meanings. 6

6+5=11
p-nﬂﬁﬂ%mw Iilo{“?(%)‘l}
g et |V S e fawa & &R

T g e o g € |
(b) Design a T-type prototype band pass filter

section having lower cut off frequency 1000 Hz,

upper cut off frequency 4000 Hz and design
impedance of 500 ohms (Q). 5
o Tt @ ey 39 U et # W
i | forae e oft g 1000 Hz, I
o T 4000 He ST T SiErEN 500

(T

Unit-11
w1
(a) Explainthe working of photodiode. 3

Beere F HEET TR |



5-609

(6)

(b)  Whatisg Zener diode. Show 1-v characteristics

of a Zener diode. How is jt used as voltage
regulator ? 6

WW@W@W%?WW%W
AT 51T A | 3R Aor by
Eﬁrﬁﬁ%ﬁmmﬁé‘?

Describe hybrig model of a transjstor and find out
expression for voltage gain, output and input
impedance of g CE amplifier using this mode]. 11

ﬁﬁm%mmﬁemaﬁmﬁﬁaeﬂtm
%awmmﬁngwm%maw
m,ﬁ%sr@ﬁrhmeﬁ%wmaﬁﬁal

Unie-J1]

e~
Explain the D. ¢, ang A. C. equivalent circuifs for the
three transistor configurations at [ow frequencies.
Discuss the relative merits ang demerits of fhree
configurations. Identify the different applications o
whicheachconfi guration is specially suitable. 11

ﬁwmﬁrwm%eﬁﬁw%mncw
A-C.gﬂmwfaﬁﬁa@%mwm
I R Ao | W%@Wﬁ?ﬁf%ﬁmﬁm
1575 o &% Ravarer Ry s @ g 3

7.

5-609

(7)

() Enumerate different types of feedback used in
amplifiers. State the conditions for stability as
applied to amplifiers using feedback. Obtain an
expression for the gain of an amplifier using

negative feedback ? 8

mﬁﬁﬁw%%ﬁmmﬁﬁm
PR | g qedw @ oiym. & o

TR | RONHD I T Ya 9 ey

& E6TF g1 FRA |

(b) What are the general features of a negative
feedback amplifier ? 3

FNHE THRRE vads & wmra @ o
B E?

Unit-Iv

E-IV
Describe the construction and working of a Junction
field éffect transistor, What are its advantages and
disadvantages as compared to transistor ? On what
factors the drain current depends ? Discuss the volt-
ampere characteristic of a JFET in a common source

configuration and define its parameters. 12




(8)
eBE wifey B e TR 2 TR od et
Wﬁwaﬁa:wmﬁwﬁm
TEBIFAT TE BT S8 | 2 el AT R I O
Felt &t @ ? owafre 99 R ¥ JFET 3
V-1 T & e 1 1 393 et @ oronfe
HIRR |

(@) Describe the construction and working of a
Silicon Controlled Rectifier (SCR). Give one

application also. 6+6=12
SCR %l &= wd Ry o s i |
T HTHET A TRy |

(b) Write anote on phototransistors.
ST v qx fempoft iy |

5-609-8-3,000




S-610

B. Sc. (Part-I) Examination, 2012
ELECTRONICS
First Paper
(Electronic Devices)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each Unit.

e O ot & oo AR | 59 o 1 AEE B

TR SEE & T I HIT |
1. Answer the following questionsinbrief: ~ 2x10=20
Fretffaa memt & wftre o fofed
(i) Why is the input impedance higher in MOSFET
as compared to JF ET?
Sz ) PR s R B qEe ¥ SR

T AME?




AL Rl T P

 5-610

2)

(i) Why is gallium arsenide, and not silicon or
germanium suitable material for Gunn diode ?

™ g & Y i o S $ S
e TS SUgERT van i § ?

(iti) Distinguish between conductors, semiconductors
and insulators on the basis of energy bands ?

o, FEES Ul HEaE | e 98 B

e 7 fodiE #ifid |

(iv) Why is the base of a transistor lighty doped and
thin ?

TSI B S e U1 HH ST Bl 41 ora
e7?
(v) What is the effect of temperature on minority

charge carriers in p and n-type semiconductors ?
p T n-BR $ ETH | IIHED qEh

T MY T 97 T BT 8 7

(vi) Whatisdark resistance of aphotoresistor ?

TS iy & SR SRRy e R ?

(vil) What do you mean by self-generating and

passive transducers ?
T I Eieggay oo e giegER | o
1 T & 7

3

(viii) Explain, why an inductor can not be fabricated
by integrated circuit technology ?

Wﬁaqﬁﬁwmﬁmﬁ

& ST ST FHel ¢ 7
(ix) What are photodetectors ?
YeBST- e T AN
- (x) Howcan transistor, FET, diode and resistance be

tested using amultimeter ?

mdidhex ) Hewal & FiweY, FET, SFIS T
e 7 eoT 3 fepar ST & 2

Unit-I

-1
2. What is a junctions transistor ? Explain the mechanism
of current flow in NPN transistor in common mitier

configuration. Establisha relationshipbetween o and f.

Ifo=0.95, what will be the value of B ? TV
sy ot T ¥ 7 SVATS S HE # NPN
SiRet ¥ T & YATE %) AR THEEY | o T B
S T T DR | AR a=0.95 8, T pFH AT

=7 & 7

" S-610




G

Explain how potential barrier arises in p-n junction

. diode. Explain the current flow mechanism in p-n

junction diode and discuss one of its important

applications. 77

R B pon T T & RhivE dae 3 SO
R R 1 pn Y ST § AN & TEE B AREA
Y AT U T Hed T TR THARY |

Unit-1I
-
Describe the construction and working of 1 MPATT

diode indetail. 7Y,
IMPATT ¥@E 3 @@ qur Brafely Ream &

TR |

How is PIN diode different from junction diode ?
Describe the working and characteristic of PIN diode.

, 7'
e s, i e @ B R S 7 R Te

' ﬁmﬁﬁwaﬁvﬁaﬁmn

S-610

S-610

S

Unit-111

THe-110

What is a solar cell ? Discuss its construction, working

and volt-ampere characteristic curves. T
8Y ¥q@ 7 ¥ ? T @, Fhaal du
e - fRET TR 36 TR |

Write notes on the following : 7%

(a) Printedcircuitboards

(b) Colour codes ofrresistors and capacitors.

friiiea wx fefert il :
(51) fite qRug T2
(7) oy i FaiE # BRI |

Unit-IV
g1V
What is a transducer ? What is the function of strain

gauge and how is the gauge factor determined? 7%

gregaER 4 A ¥ ? Ry st 0 o B @ e A
oTieh ) TR ST & 2



(6)

What is an integrated circuit ? What are its advantages ?
Explain how a transistor and a diode can be constructed

inamonolithicL C.?

whg TRed ¥ 7 gEen F I § 7
Ty i ARG g ooy 7 i a
TS P G BEH B | |

$-610-6-100




- S-611
B. Sc. (Part-1) Examination, 2012
ELECTRONICS
Second Paper
(Basic Digital Electronics)

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all, Question No. 1 is
compulsory. Attempt one question from each
Unit L If, I and IV. Question No. 1 is of 20 marks,
remaining questions are of 7% marks each.

B U T B I SRR | T FHo | ot B
He% 36 L, 1L, 101 R 1V & & us-09 597 i |
95 o 1 & 20 &P &, A9 T I3 7 AR F 2

1. Answer all the following : 2x10=20
Frfoiea avit o it :
(a) Define gray codes with examples.

T IS B IR Gl g iy |

(b) Defineminterm

fired &) afvwig SR |




S-611

(©)

(d)

(€)

®

(8)

(h)

)

Con{fert decimal number 230.452 into binary

number.

efimm o 230.452 T AEAQ o § qRaka

R |
Define Parity.
A = afeai S |

Explain seven segment decoder.
37 e et A FHd |
What is power supply ?

faR TS R A & 7

Explain Barkhausen Criterion.

SrebETIo RERE i e I |

Draw the logic circuit for the following
equations:

(i) y=(4+B).C

(i) y=AB+AB.

Pretfertd Tl @ RiQ a@-uRwe 1 e
I

(i) y=(4+B).C

(i) y=AB+AB.

()

)

(a)

(b)

3)

Explainthe workingof C. R. O.
Hl. SR, 3. B FrEfa TRy |

Define synchronisation.

RispIeTEoterT &t g i

Unit-1
THR-1 ' 7%
What are binary numbers ? Describe the method

of converting from binary to decimal numbers
withthe help of examples.

ST 3% o A ¥ ? =l SRyww ot §
uRaffa & (Al B SeEe 3w ghfg
I |

What 1s hexadecimal number system ? Write
their binary and decimal equivalents ?

SFSRTT TR ey F@ B ¥ ? e
AT e SR T R

What are weighted BCD codes and non-weighted

codes 7 Discuss sequential and reflective codes.
T A W & g T AF-IT Bigg a4 ¥ ?
Rrerdifare ofR Ywifea St 9t R =t AR




S-611

@

Unit-II

-1 | v,

What is OR gate ? Discuss its logic operation. Write
truth table for three input OR gaie. Design OR gate
using diodes. Describe the difference between OR
gate and AND gate. '

OR e 77 B & ? 36 oo SATaRe oY =it for |
M g7gT OR e i T el ol + /g &
ST 9¢ OR e 3t TFT HTT | OR 1T Wd AND e
# ot afa ifed |

(a) Whatis the difference between XOR and XNOR

(b)

gate 7 Explain the operation XNOR gate with
the help of its logic circuit.

XOR @ XNOR & & 41 o & 8 7
XNOR e ® yae Ied T-1ed &
BT § TR | |

Explain the operation of NAND gate and show
thatitis auniversal gate.

NAND € & YEa- THemRy 3R I8 a9l &
NANDﬁzqzsaﬁzﬁijg%|

(a)

(b)

(a)

)

Unit-1I1

@RI | G2
State and prove the commutative, associative and
distributive laws of Boolean Algebra with logic

designs.

S T 1 ST HT g8 I T
5 S TR e R Fe
e T e 2 R BT |

Simplify the Boolean expressions

R ST T DI

(1) AB‘C‘+AT§§‘”:_/{B C+ABC

(i) AB+C)+4(BC)
(iiiy A+AB+AB

Reduce the following functions with the help ofa

Karnaughmap:

T Bq @ wewa A PR s BORE

T

() ABC D+ABTD+ABCD+ABCD
+ABCD+ABCD

) . _]_
(i) F =y tmy sty gt 3T s

(b) Plotthe following Boolean functiononamap:

S-611 -

ﬁwwiﬁmwaﬁ@ﬁw{ﬁrﬁﬁﬁm:
F=3(0,3,4,5,6,8,10,12).




(6)

Unit-1¥V

HE-TV 7%
Draw a well-labelled diagram of multimeter and
explain its construction and working,

T & geaieT @i F o S
AR T B TR |

Explain the principle and working of a Cathode ray
oscilloscope. Draw its well-labelled diagram.,

e ¥ oiftarey @ foerw @ FENORL @
HETEY | 3HH G TEnes a5 |

P
—

S-611-6-100
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S-612

B. Sc. (Part-I) Examination, 2012

Note :

ELECTRONICS
Third Paper
(Amplifiers)

Time Allowed . Three Hours

Maximum Marks @ 50

Answer Five questions in all. Question No. 1 is
compulsory and answer one question from each
Unit I I1, IIT and 1V.

W U A & I AR Hew . 1 arfverd 2
T 98% 55 LIL TSIV & § whodm us 5
oY difema

1. Write short answers of the following : 2x10=20

Frefofea & @ v fifem -

®

What are AC and DC models of a BJT?
QEBBJT%ACQa‘DcﬁTsﬁw%?




(if)

(iii)

(iv)

)

(vi)

S-612

(2)

Define operating point. Establish an -

expression for stability factor.

yaed fag @ wReia S Rar w1
3 fou =ors wnfta ST
Establish an expression for voltage gain of a

common emitter amplifier.

% IHIRTS Ioqoies Yad® & dieeal @MY B
fom =i wnfya it

Define bel power gain and voltage gain in

deciblels.

I qfe @ od Sdfiae o Jieean s R
HT

Explain principles of feedback.

g % fer aeesa

Draw circuit diagrams of the following :
Frfafea & awy YerfE amq -
CC—CC configuration

cc-cc f=mm

(3)

(vii) CC-CE configuration
CC-CE f=amq
(viii} CE—CB configuration
CE-CB fa=m®
(ix) Notch filter
difer fpeex
(x) Simple loudspeaker.
(& THSEH
Unit-1
-1 7%
2.  Describe the h-parameters model of the BJT.

TH BIT & AN 3 dfed & aUF A

3. Describe fixed current bias, collector feedback
bias and voltage divider bias for biasing the BJT
and establish expression for stability factor for

each.

BIT 9199 &3 & [0 Re 4/ s, daet gy
% & fou e ane # E9e w@niig S

S-612




S-612

(4)

Unit-1T .
THRE-IT 7

Establish an expression for voltage gain and input

and output resistance of an emitter follower.

wwﬁ%wgﬂm%aﬁmmwﬁ%ﬂ@
Fria sfrlie & Rig =ivs e @i

Establish an expression for common mode

rejection ratio for a difference amplifier.

wﬁamﬁ%%ﬂmﬁqﬁmﬁ?mwﬁ
B HoE T P

Unit-HT

TR Uz
Give the step response of an amplifier.

T ¥IHE B 9w e A

(a) Describe the effect of feedback on output

resistance using ;
(1) Voltage feedback

(ii) Current feedback,

(5)
For=t @1 T w2 g el aferdty @R g
3 w9 P gorT BRI ¢
() avear g

(b) Describe the effect of feedback on input
resistance with (i) series input (ii) shunt

input.
@ i FRY (i) 9 AT 3 @g MRy
gferdy @ gAeReT F ael R

Unit-1V

@IV e

Establish various parameters of current series

feedback for a CE BJT amplifier.

U CEBIT a0 i qawiRor yads & fafi=
ol % e v el

Write short notes on the following :

(a) Power amplifiers and their design

- {b) Active filters.

S-612




(6)
(@) R g% od S99 it
(b) §EpE ey

S-612-6-100
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A-7

B. Sc. (Part-1I) Examination, 2012
ELECTRONICS
Paper—I
(Advance Digital Electronics)
Time Allowed : Three Hours
Maximum Marks : 50
Note - Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each

Unit.

FA 9 YAl &b T AN | 99T g, 1 3rfad
T | UT® 3RS T UF U9 BT

1. Answer each of the following questions : 2x10=20

it o U99 &1 Tt g

(a) Explain the operation of an inverter.

AT &1 Tare J9E0 |




(b)

(c)

(d)

(e)

®

(g)

(h)

S-613

(2)

Draw the circuit diagram of an RTL NOR

gate.
RTL NOR 72 &1 49y T@iras &=y |
Describe the operation of half-subtractor.

HE-HAHH I T A Hiferg |

Explain, why an astable multivibrator is

called a free-running multivibrator.

TS foh TR Tgebird o Shi-TT g
T HEd ¢ |

Describe the operation of T-flip-flop.
T-Je7e-UwE & T & a0 iR |
Explain, why NOR gate is called a universal

gate. . _

NOR 72 &l Afde% 12 F1 &ad &, TUEU |
What 1s speed limitatioin in series counter?
2o I ¥ wdig WMiweee @ S &7

What is parity checker?

3RS YT T A 27

(1)

()

(b)

(3)

Explain race problem.
T TR %1 THAET |
What is a shift register?

foree TFoeet @y 2 27
Unit-1
THTE- 7%

Explain the operation of TTL NAND gate.

TTL NAND T2 &7 UgTed J9=E0 |

What is a shift counter? Explain 1is
operation with the help of its logic circuit
and waveforms.

furee TTfoTsT o/ E11 87 SHeR! STl S5k -
ufiey Ud TETEY @l FEEa ¥ A9’ |

3.  Explain how a shift register is formed. Give some

of its important applications. Describe the

operation of a 6-bit serial shift register for

shifting the binary number 101101.

S5-613



S-613

(4)

R L L o ——
mw%ﬁqﬁmrﬁaﬁ%@ql 6-fae Smfy
&mmww,mmﬁﬁmmumﬁ

Unit-1]
THTE-11 7%
(a) Explain the two De—Morgan'theorems. Give
some of the their important applications.
ST % 21 5 ey | o B TETY
ELpI o |
(b)  Explain the working of 6-bit binary to-gray
and gray-to binary converter using XOR

gates.

6-fae Tz og T-Z-a Faady

FITAT XOR 721 a7 3weiyr a5y 30 THER |
(a) What is a full-adder? Explain its working

with the help of its logic circuit and truth
table.

wmmw%’?mwmw
trﬁrqaqdmmﬁmﬁfﬁrﬁmﬁwwl

(5)

(b) Describe the working of a parallel binary
adder to add the binary numbers 11101 and
11011.

AT A Ais H Bty & aua

DI qUT 396 Z1T 11101 TF 11011 ag)
S} a7 A FHIFT |
Unir-117

. THIE-III 7%

What 1is the difference between astable,

monostabie, and bistable multivibrations? Explain

the operation of a bistable multivibrator to show

that both the states are stable. Describe the

operation of R.S. flip-flop.

TG, AT T AR agHE §
BN &7 A T 1 e 7
# w3 S o e 2 ¥ RS,
TAE-TEZ % IR ol A i |

5-613




(6)

7. (a) Describe the construction and working o.f
Schmidtt trigger with the help of its circuit,
ﬁ%ﬁziéTR'aﬁ'é?EFﬂ'qd'aﬂ&ﬁﬁéjaﬁﬁSQW%qa
B TEEAT § qEEC |

(b) Explain the operation of a J K. flip-flop

with the help of its logic circuit and trufh

table. _
JK. IR0 H T T oh-afry o
FHI q0T 1 7w & Awag |
Unit-1V
THE-IV 7Y%
8. What is the modulus of a counter? What do you
understand by feedback in a counter? Explain the
operation of Mod-6 parallel cbunter with the help

of its logic circuit and waveforms.

T BT ATEe T Sy 27 T § Brsde ¥ oy

TS 7 5156 TR TR 1 T T

Fﬁﬁiﬁ?qa'qﬁ'HfﬂFﬂ'ﬁﬁ%ﬁﬂtﬁﬂ'@'Hﬁ?ﬂgql
S-613 - |

(7)

(aj Explain thé operation of Mod-10 series

(b)

counter with the help of its logic circuit.
5tg-10 St 70 I ST SH b 9T
% FETIAl § FHAEY |

Explain the operation of Mod-10 combination
counter with the help of its truth table and
waveforms.

fg-10 FEE TR & T SHh T
AWl UE TR i Hel § qHeE |

S-613-7-100



S-614

B. Sc. (Part II) Examination, 2012
COMMUNICATION ELECTRONICS

Paper—I1

Time Allowed : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Choose at least one

question from each Unit. Question No. 1 is

compulsory.
% Ui 9eT & I R | T SR & FE-9-
T TF 997 G | 997 Ho | At B

Write short answers of the following :

(i) What is the relationship between bandwidth
and informationrate ?

(il) What is frequency domain representation of a

signal ?




@)

(i) Define Antenna gain.

(1v) WhatisdB scale signal measurement ?

(v) Denveequation foramplitude fnodulation.
(vi) Commentonthe sidebandsinAM.

(vii) Whatare parasitic arrays ?

(viil) Whatis meantby SSB modulation ?

(1x) ‘What is antenna reciprocity ?

(x) Whatismodulationindex ?
frrfeifea & wftra gor i -

(i) %—ﬁaﬁwwﬂﬁwméﬂ%?
(i) T = oyt M ey T i R ?
(iii) Qe A @ iy i «

(iv) dB Yu et Ao T R ?

(v) ST AR B FHEHT & Fea BT |
(vi) ST HIgT B Wed 9 ;G

(vii) FIRife O 7 @ & 7

(viii) SSB AIgE 341 BT & ?

(ix) TR WA F M AT B 7

(x) WG SR e g 7

S5-614

S-614

-3

Unit-I
-1
Draw a block diagram of AM transmitter and explain

the function ofeach block.

AM I 1 s Y@ 15 qe 36 T
T 1 HE GUIRT |

Discuss the mechanism of action of envelop

demodulation.

T S FSArga i iy &1 e |

Unit-IT
-1
Describe a double tuned RF amplifier.

T TYUE Ko Tho TFATHIET 1 o HifT |

Why SSB can not be demodulated by a diode
detector 7 What is the BFO method of SSB

demodulation? :

TF SIS fecoT I SSB %l femgees e fbar o
T, 3 7 SSB RHigHeN i BFO Rifr & ?




(4)
Unit-111

THIE-11

Establish an expression for power radiated from a

short electric dipole.

g e faym @ R ofk & =ois o wivE
HINTT |

Describe an end fire array and Yagi Uda arrey.

g GET WX T A 39T O Bl gt AR |

Unit-1IV

THR-IV
Draw a block diagram of a B/W TV receiver and
explain the function of each block.

sAq-gar A Ry & =% @i diftg qun
TGP TS D W HY THensy |

Describe PAM, PWM and PPM. What is meant by

the division multiplexing ?
PAM, PWM T PPM & Ui HISTT | THY (e
TEEIQTRET & T e § 7

' §-614-4-100




S-615
B. Sc. (Part-1T) Examination, 2012
ELECTRONICS
Paper-1H
(Industrial & Power Electronics)

i’ime-Allowec.i : Three Hours
Maximum Marks : 50

Note : Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each Unit.

e i gl & IO AR 1 ¥ ©. 1 oEr B
T TS § T U9 Bl |

1. Write short answers of the following : - 2x10=20
frfrfiaa & it Iax O

(1) Define Power Electronics.

UiaT ot & grsmar SR |

(i) Whatisan SCR ?How doesitwork?

SCRFIT B 8 ? 78 el 1 e & 7

(iii) Classify the types of power electronic switches.
qaR Seerliv Radl @t BT BT |

(iv) Explain the holding current and latching current
ina SCR.

SCR @ Y¢S ST AT 4T B TH=Y |




S-615

(2)
(v) Draw and expiain the VI characteristic curve of

athyristor.

ABRET B VI siitrmeltrs o5 3 €y ok
I Ty

(vi) What is the difference between a line

commutated and a forced commutated invertor ?

FEA B TET EEREaE ol quiRy
fearqRadds & sy o AT B 2

(vit) Explain the functionofa chopper.

AR Jees Y T |

(viil) Draw the circuit diagram of a single phase fully

controlled bridge rectifier.

UHT A QO Frafea S Rewrd & oy
iRy |

(ix) What is a harmonic ? How does it affect the

performance of an invertor ?

g R A ¥ ? o & ofwar @ g2
BT g Fear 2 ?

(x} Explainthe meaningof pulse width modulation.

9 ¥ AR % ol Bt woEEd |

S-615

(3)
Unit-1
-1
Explain the two transistor analogy of the turning ON of
an SCR withrelevant derivations. 7%

a1 $ER AfTEY BT SCR B omes 33 & ey
TR~ T SR TR |

Explain the series and parallel operation of SCR.
What is static equalization ? Derive the expression for
the resistance used for it. 7Y

SCR ® Ifies R Jumras ofear & awemsy |
R i 7 e B ? 5 B v O A
qferer & o e |

Unit-11

R-I
Draw the circuit diagram of a full wave, controlled
rectifter feeding an R-L load, Derive the expression
foraverage voltage. - 7%

RL ¥R atet ot frafesrer Reesrdt a1 ooy difed |
A AT 1 Horm A Pramie |

What is a semiconverter ? Draw the waveforms of the
output voltage and output current of a single phase
semiconverter circuit, TV

TF o SfedE w A B 2w G war o
Hfereei 1 Aot o GRT B A &Y 9y &R



“)
Unit-IIl -
| ToE-II |
What is a step up chopper ? Derive the expression for its
output voltage. TVa

U Ie S ARl SEigs 1 Bt § ? SHa
forie dieest 1 s e |

What are cycloconverters ? Explain their classification.
© T

TSI E F91 B & ? I a9 1heT THEIRY |

Unit-IV

TFE-IV

Draw the diagrams of single phase halfbridge and full
bridge inverters. Explain the operation for a purely
inductive load for full bridge. 7%

THA FN HEAg AR QO AY e W OGRT™
R | IR IR T S F ot | @ wik
TEEY |

Derive the expression for the output voltage for a single
pulsewidth modulated invertor. Also derive the
expression fortherms valueof the output voltage. 7%

U e o AgRes ST i FRTd dleest & ford
Wﬁ%ﬁﬁtmsﬁﬁaéﬁéﬁ%ﬁﬁﬁm
el

S-615-4-100




A-6
B. Sc. (Part-1II) Examination, 2012
ELECTRONICS |
First Paper
(Signal Processing & Electronic Instrumentation)
Time Allowed : Three Hours
Maximum Marks : 75

Note . Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each
Unit.

Bl G 991 % I AT H9T F. 1 b
2| T HE H E 997 BT |

1. Write short answers of the following : 3x10=30

(1)  What do you understand by signal processing?
el TR H ST T TR £7

(1) Explain wave shaping circuits.
T B 99N FH [T BTy |

(1)) What is the principle of solid state detection?

ﬁﬁ@ﬁ%ﬁ&ﬁﬁmwﬁm%?




(2)

(iv) Define LCD and CCD displays.
LCD Ug CCD &St &t qiisd Hifom |
(v) Explain the function of cathode ray oscillo
scope. '
arerastt 1 Frfat & e S |
(vi) What is difference between a rectangular
pulse and trigger pulse?
STTHTT &7 3T e w7 § o o 7
(vi)) Explain multiplexing in digital display.
Py yadt § sgHeaT B Aren i
(vii1) Explain the advantages of digital signals.
FH GHat & A B A Ho
(ix) Define clipper and clamper circuit.
FHR & e qRoe # qReia Hifm
(x) Explain Voltage Control Oscillator (VCO).
VCO % ST T
Unit-1
CeaEd 1
(a) Classify different types of signals and define
them.

faftr=t s & Al @ e AR ok
Sl g i
(b) Explain ‘Unit step function’ and ‘Unit

impulse function’ with one application.

‘IE BRY B @@ GRIE 70 HRE B

T IWEN AN g AR Hi

S-616

(3)

By suitable sketches show the difference afnongst
PAM, PWM and PPM.
SUGFT ARGl ERT PAM, PWM Td PPM &t kot
o =R REmu

Unit-IT

THE-11 ' 11
Givé block diagram for a 4-bit D/A converter.
Describe tecﬁnique of D/A conversion using
resistive network.
4-59% D/A TRITE H (H ARG TR ARRTH
Yea® & D/A R N aHAH B v Hiew
Explain Single and Dual slope A/D converter.
Write one merit and demerit of each.
Uhe Ud 59 YEUIT % A/D TRads & e S
T T T 9 e R |

Unit-Ill

ECIES | || : 12

Explain the working principle of square wave and
triangular wave generators. Write two merits of

pulse generator.

mﬁn@ﬁﬁﬂﬁawaﬁsﬁaﬁwﬁﬁﬁrﬁm
FOT T AE F QT TR

S-616




{4)

Write short notes on the following :
(a) Timer IC-555 _
(b) Monostable Multivibrator.

frfafaa o ditng Ruirl fifee

(@ AT IC-555
b)) TH-Rafs agHiE
Unit-1V
-1V ' 11

What is a phase locked loop? Explain the terms
lock range and capture range. Give three
applications of PLL circuit.

T HAl FEE T 71 27 A I ol dwr I
q oy &= e 87 Hen e oy aiew $ &
AU G e

Give important characteristics of oscillator
circuits. Explain the features of crystal oscillator

with one simple circuit.

Ao IRuY § er S & SWE AW T
U ROy g91ER fted ads 3 aEO # s

ifeTay

S-616-4-100




Note :

S-617

B. Sc. (Part IIT) Examination, 2012
ELECTRONICS
Second Paper
{Linear Electronics)

Time Allowed : Three Hours
Maximum Marks : 75

Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each
Unit.

el U1 T B IR AR ) g9 Fo 1 1 ¥
e SH1S o T 99 HINT |

Answer eachof the following : 3x10

frrtieii e =1 S difvng -

(i) Whatiscommon moderejection ratio ?

SIS Y =TT ST /@ 2

(i) Whatis pole compensation ?

D AT T & 7



S-617

2)

(1i1) Define Input bias current and input offset
current,

qﬁwaﬁﬁq.

(iv) Explain the working ofa.c, voltage follower

Q.ﬁ.ﬁm‘maﬁmﬁf&m,

(vi) How does a feedback affect the performance of

an inverting amplifier 2
IR w5 gRed g ST o
FEE ?

vii .
(Vi) What is external offset voltage compensating

hetwork ?

mmmmwwg?

(vii1) Why R =wincase of anideal OPAMP 9

T% AR OPAMP TR = ST ?

2.

3)

(ix) How an OPAMP isprotected from noise ?

% OPAMP H X A SO QS & ?

(x) Explain the conditions under which an OPAMP

acts as an emitter follower.

arEed 6 T aRftfodt @ dibarors gads
T IeEoRP AR ) TTE 15 HA 8 |

Unit-1

§E-1 1]
(a) Why s itnecessary to have a level translator in an

IC -OPAMP ? Draw the circuit diagram of a level

translator and explain its working.

IC -OPAMP ¥ qfed ZiHaey &t 891 3 F8d
2 ? OF Afew TR H IOy T o 3
Hrdfafe aemEy |

(b) Draw the circuit diagram of a constant current

source in an OPAMP and explain how its current

is determined.

T OPAMP &t R €10 it &1 aftwy qrga
ST GEEd 6 30! 9T B N HLa & |

S-617




S-617

Q)

Explain the working of an integrator and differentiator

using OPAMP.
AR T STahicr & 4 H Ui B |

Unit-11

TE-11 11

(a) Draw the transfer characteristic of a difference
amplifier and derive the relation between the

collector current and differential input voltage.

I HISF P WO oY Hifew |
FereT aT AR A deedr & Ty FrEfh
T |

(b) Show that the voltage gain of an inverting ideal
OPAMP with feedback is given by the ratio of

feedback impedances.

93T 6 U AR aTest OPAMP &) Jiwedl
T GTRT 5t gfcremenadt & STuTa & faa S
gl

Find the ©

®

g ( ()) 1 f B h Wn

R_R

figure below, if ry R,

Unit-ITI

m 11
on 7 Wh
ole Compmsam}:m OP yAMP 9 How pole

d ? Does 1t introduce 1ag of

is 1t an impo;tant
What 18 P
:deration 1n €ase of

. oduce

cons
compensation 15 intr

ead? ¥ ot v 7



(6)

Explain the working of an instrumentation amplifier.

T FAELT qadw B B 1 quie HA |

Unit-1V

HE-IV 12

What are voltage regulators ? How are they
classified ? List the merits and demerits of different

regulators.

v TR T AR B 2 o A g A
¥ ? 57 T o A6 a1 o R

Draw a circuit of a band-pass active filter and explain its

working.

% Us-Urg Ahey fheer @ aRuy Sy o s
Frfafy g5y |

$-617-6-100




S-618

B. Sc. (Part IIT) Examination, 2012
ELECTRONICS
Paper-IT1
(Elements of Computer & Microprocessor)

Time Allowed - Three Hours
Maxivium Marks - 75

TLAnswer Five guestions in all. Question No. 1 is

conpulsory. Atempt one question from cach

Cinit,

T U= 0T B T ARR | ms o | arfrart &
e ST Q@ Ue B |

Answer each of the following 3¢10=30

T w9y difvm .

() Whatdo you understand by memory addressing 2
I AR & ST i e ¥

(i) Dislingnishbelwecns!aticanddynzlmic-RAM.

WWW%‘?’?\WWWI




S-618

)

(i) What should be the structure of the binary

address for a memory having a capacity of 1024

bits ?
1024%3%%6@%%&3@@%@1
€Y B 7

(iv) Drawdigital circuit for two bit half sub-tractor.
& e A sretea 3 aftry @) diferd |

(v)  Whatdo youmecan by shift regisier ?
FereT G & oY aray e ¥ 7

(vi) What is the function of HOLD pin of

microprocessor 8085 ?

mszﬁu‘rﬁmsossﬁﬂowﬁ:rwwm%?

(vii) Whatdo youmean by the term pipelining ?

TIY ST & ST a1 ey ¥ 7
(viii) What is the difference between RLC and RAL

instructions of microprocessor 8085 ?

TR 8085 B RLC ol RAL srRe &
41 Rrear & 7

S5-618

3

(ix) Explain the action of the instruction STA
8030'H".

ST STAS030°'H' ) Frar 3t wrmremed

(x) What is the use of defining 'Stack' in

microprocessor? ‘
MR # RF B ORIg Y 5
ITGTE ?

Unit-1

-1 I

Explain the difference between the semiconductor and
magnetic meniories. What is PROM ? How is PROM

erased ?

FEATH AR FrH WA § a7 o1t By ¥ 7
PROM 1 8T & ? PROM & 3 forergr s 2

Discuss the construction of diode ROM having a 4 bit
word. Discuss the organization of a memory having

total capacity of 64 K Byte,
4192 9= %Y SIS ROM 3 EREMT 31 ey e |

64K 15T &9AT1 I W e 3 =men SR




S-618

(4)

Unit-i1

E-II 1

Discuss the circuit for implementing the subtractor for

4bitusing 1' Complement arithmetic,
I a?rmeiwfﬁmsrgwm4ﬁt€_% = B o)
TIHRTF B UNTY 3 = B |

+

What is a buffer register ? Draw the circuit for .

controlled 4 bit Buffer register and explainits working,

THT VTR 741 811 B 7 el 4 e @ ot oo} 2
Wﬁwmmﬁw@a

Unit-111

$HR-11 1
(a) Classify 8085 instruction set in various groups.
Giveat leasttwo instructions for each group.

8085 % SN T=T 1 a¥fiaheer iy ot &
BT | 0 R D A AR

S-618

(3

(b) What is the use of ALE pin of 8085

microprocessor ?

HTSHIET 8085 # ALE R %7 77 Suar 2 ?

What do you understand by machine cycle and timing
diagram of microprocessor ? Draw timing diagram of

any one instruction of microprocessor 8085.

HISHIEEY % 9909 =% o ‘avg fasr & o =47
s € ? AT 808S %ﬁb‘eﬁ@eﬁmw_
7Y oA g |

Unit-IV _
@RIV 12
(2) Discuss the register and memory organization of

microprocessor 8086.

8086 FTEBIHEAER & Woreed afiT Syfy wvres
R I |

(b) Give some differences between 8085 and 8086

HHCTOProcessors.

8085 S 8086 HEHIMNAITU D FB ot
A |




()

9. (8) Draw a block diagram for EU and BJU of
microprocessor 8086,

8086 mﬂv‘rﬁ)ﬁmﬁweﬂ?mwwm
IR @R |

{b) Write a program in assembly language for
adding all numbers from 1 to 50 for 808
microprocessor. :

I 8O86 Hfg%i;}[ﬁ-m— 3 ﬁ;l—a’ ! a, 50 9% 3 -
ferhad
S-618-6-100




S-619
B. Sc. (Part-I) Examination, 2012
CHEMISTRY
First Paper
(Inorganic)
Time Allowed : Three Hours

Maximum Marks - 50

Note : (1) Answer Five questions in all. Question

No. | is compulsory.

(i1} Attempt one question from each Unit.

(i) P U T2 6 IR ST | 937 9. 1 srfard
gl

(i) T SPIs I Th U POy |

1. Explain the following : 2x10
=i @ e HifT

(1)  Eigen wave function and eigen value.

M TR Fea+ 3R ST 71T |




(i)

(iii)

(iv)

(v)

- (vi)

S-619

(2)

SnCl, molecule is covalent while SnCl, is
ionic.

SnCl, TEHATTEH URHIY] B S6fd SnCly
A |

Dipole moment of NHj is considerably

higher than that of NI molecule.

NII; o fg8[a oigrl NF; & aiusi 3ifda &
Both Pb and Ge belong to the same group:
Pb behaves as oxidising agent and Ge as
reducing agent.

Feifd PballR Ge amad ARV F U & @i 9§
& 79 W PH T STRNPRS AR Ge T JTORT
=

Bond angle in NOJ is 180° and in NOJ is
115°,

NOJ # % PIUT180° B Safd NO, # 115°
Calculate ‘o’ and “Zeff® for 45 ¢ in Fe

(Z=26).

Fe- |El|[U‘1 %5 45 S’é’c}ﬁﬁ'ﬂ%ﬁ ‘g’ @?Zeﬁ“’aﬂ

T S BTG (Z=26) |

(3)

ii joni i . des are arranged in
(vii) In an 10n1€ solid, ox1

ccp, one sixth of the tetrahedral voids are

occupied by cation ‘A’ and one-third of

octahedral voids by cation ‘B’. Find out the
formula of the solid.
wmﬁmmsiﬁccpm&m%wﬁ
geaqesed Rad oI 3 SR A AR
1/3@8%@?1%&%{@#1#13’ SEIEEEE
oo ot o Tarl B A G
(viiiy Which type of hybridisation leads to two-
dimensional geometry of the bonds around
the atom?
2\ ¥ Gaxe gR1 IRA] & e fRama
Sy @ e B &

(ix) Give the structure of CFC-124.

CFC-124 B |/ gasy |

S-619




2.

(a)

(4)
)

5

of't
he prodycts formed by hydrolysis of ¢
_ ne
Mmole of HzSzOg .

Explaj
Plain the term ‘Probability’. Describe

atom; i
Ic orbita] node and nodaj plane on th
e

basis of Probability, .
3 b, | :

MR W e I @il v e
B} 57 e Sy |

%, V=2.6x]06ms"!
m= - |
1x1073 kg h=6.6x10"34

Js. 2%
%%maﬂ@%amaﬂw
aﬂﬁ’m’ gfe Av=10

%, V=2.6x106ms"!
M=91x10

-31
kg h=66x10"3 1 |

3. (a)

(b)

(c)

S$-619

(3)

Explain on the basis of Slater’s rule why 4s
electron and not ‘3d° electron is removed
first when Mn-atom is converted to its

cation, although energy of 3d > 4s orbital.
3%
ey R & AR ) ey f5 @ M
TRATY] 3 T ¥ YR W I 34 3dEeT
&b WM WR 45 Seiag v aTex e § wafs
3d dffdee B ol 45 F afF B 7|
Giving reason arrange CgHgNH,, CgHsN
and R~C=N ! in order of increasing basic
character of amines. 2
BRUT GATBY  CgHgNH,, CcHsN - 3R
R-C=N : @ UHI<d (amines) & & §Y
BRI STERTT F AR HHdg B |
Calculate HOH bond angle in water
molecule whose dipole moment is equal to
1.84 D and bond moment for O-H bond is
1.5 D. 2



4.

5-619

(6)

H,O 9 § 9% HIv HOH B 01 FHIdTg
o feya et 1.84 D 3R 0-H &7 anaw

Ml 15D R
Unit-11

THIE-II

Explain on the basis of molecular orbital theory :

22x3

BT

a) B ' i
(a) ond strength in N,, N3, O, and 0%
Ny, N3, 0, 3R 0f ¥ a1 sererer

(b) Magnetic character of KO, and NO

KO, 3R NO &1 JHaIa TR
(¢) Be, molecule does not exist.

Be, 379 T8} T & 1

(a)

(b)

(c)

Giving reason explain :

(7)

Calculate limiting radius ratio for co-

ordination number 4. 2%

IYFEHATSTD FET 4 & e e Jgud
&) T B |

" Discuss Wurtzite structure. 2%
e e B e PR
Alcohols are soluble in water but alkanes
are not. | 2%
aepEd g ¥ gormeid § W U (alkane)
T | '

Unit-111
TaE-111
2Y2%3

PR CRIGTN ZIEE:) EﬁllﬁlQ .

(a) Li forms normal oxide, Na forms peroxide

S-619

and other alkali metals form superoxide.

Li TR SifeaTES S 8, Na RATHES
e & e o e gy GRS
IR & |



(b)

()

$-619

(8)

Conductivity of Li* ion in water is Jess
than that of Cs* although their size suggest

an opposite order.

Li* & 9 & wargedr os* AT q HH
gl

Be and Mg do not impart any colour
whereas other alkaline earth metals produce

different colours in the bunsen flame.

Beaﬁ?Mgwﬁ?ﬂﬁ??sﬁ%‘wﬁsm
BRI e aTgt Saren § - o7 2 &

With reference to electronic configuration
of inert gases explain He, Ne and Ar hardly
form any compound, Kr forms a few and

Xe forms largest number of compounds. 4

8.

(9)

78 11 % TG PR b e
TR 5 He, Ne 3R Ar o1ge & Ao

I & Wefh Kr 0 9 3R Xe 999 1fd®
DIREACEIRI
(b} Explain the structure and bonding in

XeOyF,, XeFy and XeFg. 3%
XeO,F,, XeF; 3R XeF; &1 T AR e
%) @] A |

Unit-1V

THRE-1V

Explain giving suitable reasons : 242%3

Sfg erRu aftd IR S
(a) All tetrahedral halides of group 14 elements
behave as Lewis acid except that of

carbon.

e o & e it 2 A 6 SpraES
G 3 1 O SR R § e A
& SgrEense H YW 8 B

S-619




(10)

(b) Interhalogen compounds are more reactive

than halogens.

FRREaoT AP FASH ¥ Siferen fapareiie
B &1

(c) HNOj actas an oxidising agent but HNO,
can act both as an oxidising and reducing

agent.

HNO;, TRIPRSG e & wahp HNO,
IMFRNPRE Td ATHRB G B a8 B

HY FHAT B |

9.  Write notes on any three of the fqllowing » 2Y2x3
frefead 4 A fordl i R RRwlt fakay
(a) Chlorofluorocarbon
TARTFARNBIE
(b) Polyhalides
EICECIES
S-619

(11)
(c)y Oxy acids of Phosphorous
FRERIRE $ SATaR] I

{d) Borazines.

RSN |

$-619-11-8,500




Note

S-620

B. Sc. (Part-I) Examination, 2012

CHEMISTRY
Second Pa_pei‘
(Organic)

Time Allowed : Three Hours

Maximum Marks : 50

Answer Five queétions inall, including Question
No. 1, which is compulsory and attempt one

question from each Unit.

e §. | S sifard &, Afed o wa ued &
AT AT a1 UEE 3@ ¥ U 99T il |

1.  Answer the following : 2x10=20

Freiferiias % oo €T

(i)

Synthesis of 2-Butyne from acetylene.

TR ¥ 2-21eEA & H9 |




(ii)

(iii)

(iv)

(2)

Complete the foilowing reaction :

CH;CI+Cly —2 s

Ferrfofiar SRt 21 of BT -
CH;Cl+Cly —

Arrange the following in order of their
reactivity in SNI reaction with justification :
Ethyl iedide, Ethyl fluoride, Ethyl chloride,
Ethyl bromide.

Frferfias @1 S fisRar & it fehansiie
% IR SHafere Ty U S GREED
ERIEN T |

Arrange the following compounds in

decreasing order of acidity with justification :
0,N-CH, -COOH, ICH,COOH,
FCH,COOH, CICH,COOH

SR 31 9 ST 3 S § st
HIAT FUT BT FIHARU

0»N~CH, -COOH, ICH,COOH,
FCHZCOOH, CICH,COOH.

(3)

(v) @ nitrophenol has lower beiling point as
compared to p-nitropﬁenol. Explain,
ARG Bl FFLTH T A2 G 3
P € | qeEEy |

(vi) Explain chiral and achiral carbons.

HIETA TUT B BT Bl FAZY |

(vi)) Give the name and structure of major
alkene formed on dehydration of 2-butanol,
2-F AT % STeERI § a4 aTl Ui &l
A JAT FTYAT ST |

(viii) The nitro group deactivates the benzene
ring towards electrophilic substitution.
TR § A2 T A B A s
el A SafRar & S MR & 5

(ix) Penta-1, 3-diene is more stable than penta-1,
4-diene.

YUeT-1, 3-8T%, YU2T-1, 4-ST5 I Ul 372
e gl

5-620




(4)

(x) Give the structure of alkene which on
ozonolysis followed by reaction with

Zn/H,O forms 2-hexanone and formaldehyde.

& a8 Zn/H,0 MR ¥ 2-3dE Fo1
BITHITEETEE I ¢ |
Unit-1
LD
2.  Explain:
TN ST
(a) Carbanions 4%
FHIA-HTH
(b) Isotope effects. * 3
. SYEHIET T |
3.  Write short notes on the following :
(a) Wurtz reaction with fnechanism, limitations
4%
g2 atufEa Pranfafy qer afedem afea
(b) Benzyne. | 3
&ATEA |

5-620

4.  (a)

(b)

S-620

(3)
Unit-1I
TR0
Assign R/S configuration in the following

compounds ; 3
Freiferfiae At % R/s e Ry -
Br
1 «a ——'(}3 -1
H
COOH
(i) H,N- (|3 - CH,
i
OH
(i) HOH,C~ |C - CHO
f
An alkyl halide with molecular formula
C4HoCl is optically active. Draw the
structures of its (R) - and (S) - isomers. 4%
U Ueehiaet EaATSS RTeehT Siiveres g1 C4H,Cl

&, YA gUT% & | 6 (R) - AT (S) - STHE
B AT FEY |




(6)

Write short notes on the following :
frrforiga v e fewmiw fafaa
(a) Threo and Erythro diastereoisomers 3

BRI qem ufte faRa wmagdl

(b) Conformation of cyclohexane. 4%

HEFARFAT BT FEq |
Unit-IIT

THE-111

Give the structure of products formed in the

following reactions : 1/2x5

Fyfafaa affraet § @99 am SRl &l 90
el -

CuCINH,CI  HC
(8) CcH=CH 2 5 [A]—>[B]
Ag Powd
(b) CHCL —£—225[C] +[D]
CH, cay,
© g C ™ CH - CHy+ CeHi;COOOH—>
3
[E]+[F]

S-620

(7)
CH, _
(@) CH,- C = CH, 00 KOH 651 i
373-383K
SN
(e) CH;- (|:H — CH, Br + ALY
7. Write short Ig)rtes on the following :
ferferias or sfem fewfort fafan
(a) Mechanism of hydrogenation of ethylene 3%
SUTFA & BFETAGIO & harafy
(b) Hofmann elimination reaction. 4
EREERCEER CRc b
Unit-1V
THE-IV
8. (a) Show the mechanism of 5,2 reaction with
potential energy profile diagram. 4
S 2 aiffEaT 1 Reenfafiy drfeerm 34t v
T @Ry |
(b) Give mechanism of Reimer Tiemann
reaction with examples. 3%

S$-620

qaiq |




(8)

Write short notes on the following :

Preferfiae o sfam Fwfrat Rif -

(a) Friedel Crafts alkylation 4%
SIS P10 TThIEeaT

(b) Molecular orbital structure of benzene. 3

I~ & anfVaes e g

S-620-8-8,500




S-621

B. Sc. (Part I) Examination, 2012
CHEMISTRY
Paper-11i
(Physical Chemistry)
Time Allowed : Three Hours
Maximum Marks : 50

Note: Answer Five questions in all. Question No. 1 is
compulsory. Attempt one question from each Umt.

Log tables will be supplied on request.

7t 4t Nt & IO AR | ¥ Fo 1 afEd ¥
U% THE | UH 999 B | JH 9T A7 gl
& A |

1. Answer each of the following : 2x10
) 2
@ @O — (e~
&)

| (ii) LS xhax.



S-621

(b)
(c)

(d)

(¢)

)

Find the binary equivalent of decimal number 13.
How canyou calculate the value of rate constant
for firstorder chemical reaction graphically ?
Why the reaction between ethyl acetate and
sodium hydroxide is known as saponification ?
What is the half-life method for determining the

order of reaction ?

(B)  Explainisotropy and anisotropy.

(g) Ifthe Intercept made by a face on crysta) axis is
2a,2b,2¢, evaluate Miller indices of the face.

(h)  Explain dipole-induced dipole attractions.

(1)  Give physical interpretation of van der Waal's
constants 'a'and'b' respectively.

(G)  What do you mean by catalytic promoters and
inhibitors ? Give atleast one example of each.

FfRifert sedes 1 St SR -

() @) 4o

dx

(ii) jf .

(3) SR HEAT 13 %1 [&o) T o1 B |

S-621

()
(%)

(a)
(b)

3

Y q97 Hife B swifr & Rig I e &
AN A ey § Y T B aEA B 7

A LEIeE OF WiEa ardgiees 3 weg A
il STl t Eui e & 9§ 9 s
S ? |

SR At B T F B R ot g
Ffey 7 @ ?
STERIRNG OF QiaigTd 2 wwemed |

af foRelt ot & et orelt WX oM 24, 26,
2¢ & @ 7@ 3 Rw PR SREw @ a9 5w
T | |
g2 fagg srpdolt 9t awemed |
qUEEd Re® '@ T§ 0 9 wEe: A
AT BN | ,
Y IoRF T94F 0§ IORT Home q
T & 7 Ul T - IaTeToT AT |

Unit-I

g
Find the logarithm of 5832 to the base 3v2. 1%
Find the slope of the straight line, Sx=Ty=7. 1%




S-621

(a)

(b)

)
o 1
(c) If y =+/x ——==, find the value of dy/dkx. 1%
Jx
(d) Evaluate the following : 1%z
= |
1-sinx’
(e) If "p:™'p =20:1 findthe value of . 1%

32 YR WX 5832 F AL F AW
Ao |
U @, 5x-7=7 B [T s & A9 o
HIRTY |
qﬁ'}z’:\/_—%,?ﬁdy/dxﬂqﬁﬁﬁﬁﬁfal
FreafeRed & w9 A SR -

| dx

l—sinx

i 7 p, Py =20 17 'n' S A ST A |

What 1s computer ? Give an outline of the
different parts of computer. 4
Describe in brief different languages -used in

computers.

3%

S-621

)

() o 7 & 7 o % R s ) s

®)

(2)

(b)

EUE L
§E § HgR Rt el & e
B |

Unit-1]

@E-0

Discuss, the Maxwell distribution law of

" molecular velocities in brief. What is meant by

root mean square, most probable and average
velocity ? How are they related to each other 7 42
Calculate root mean square velocity of
hydrogen gas moleculesat 273K.

(Given: R=8.314x 10’ eng_] mol_!).

Hera & e faRer R ) e Ja

¥ HTG | a A I O, JEEaH 9 9

- fvere 3T & e e ® 7 3 R SRR -3

g 7
IS T SR B foTE 273K O o e et A

0 Torn BT | (R R=8.314x10"ergK "mol )




S-621

(a)

®)

(2)

(b)

(6)

Give a qualitative description of structure of
liquids. 3%
On the basis of molecular rearrangements,
explain the difference between Nematic,

Smectic and Cholestericliquid crystals. 4
Ea1 1 FTE T OTH T TR B |
o GEEAT & TR T, &4t & R, Tifes
T BT es Fieeetf 3 TR SRRy |

Unit-111

-
What are the three types of cubic crystals ? How

are they distinguished from each other ?
Calculate the number of pointsineachcase. 4%

Derive the Bragg's equation, ni =24 sinf and

show that it can be written as A=d,  sin0. 3
i R TR @ o e @ ¥ 2 T
TH-gER § BY TR T E ? s Rl
% HEAT T~ S B |

ST % QLT a) =2d sind F A HIT T
axiEy i TR, A=d,y, sind F & I ot forer o
FEAR |

S-621

(7)

Write short notes on the following : 2% each
(i) Hardy Schulze law

(i1y Gels

(iii) Emulsions.

Fereifetfeae wx it feooh Rl -

() BE R ram

(i) o

(i) 9|

Unit-1V

@RIV
(@) Derive an expression for rate constant for
second order reactions and show that the half-
life of such reactions are inversely proportiondl
to the initial concentration. 5
(b) The half-life period for a given reaction was
doubled when the initial concentration was also
doubled. Evaluate the order of reaction. 2

(&) Terl ife 0 il & fe a7 Rerdiss 87w
otk H T P T aeigd b g9 F B
arfafpamall & forg oTed-aTy e I A

% SEHAIAICH Bl § |




(=)

(a)

(b)

(8)

el affebn & U o oMy @ @ T A
T & STafeh SRS GeeT i & 71 &) o R
SHFfsBT BT TS o B

What is energy of activation ? How can it be
determined experimentally ? 4

For the decomposition of acetone dicarboxylic

acid K=2.46x10" s at 273 Kand 1.63x107 5 'at
303 K. Calculate the value of energy of activation

ofreaction. (Given. R=8.314JK ' mol™).

kT S /M T 7 3w Ry § 39
S ST o g ?
TS SRS 37T % famed 3 Rig 273 K

W, E2.46x107 5T G303 KW k=1.63x107 5™

TRBACT St AT BIR |

(R ® : R=8.3143K'mol™)

S-621-8-8,500




S-622
B. Sc. (Part-II) Examination, 2012
CHEMISTRY
First Paper
(Inorganic)
Time Allowed : Three Hours

Maximum Marks : 30

Note : Answer Five questions inall. including Question
No. 1, which is compulsory and one quesfion

from each Unit.
qoF 7. 1 AFET ¥, T ey e qid 0ol &
AT ST FUT UE FHTE T UF 999 h Sl
AT |
1. Do as directed : © 2x10
FE AT HiU
(i) Predict hybridization and structure of
Ni(CO), and [Ni(CN),]"~ (At No. : Ni=28),
Ni(CO), T3 [Ni(CN) P ¥ eRlEsEas
qAT ] FTAT AMAT (9] 7% < Ni=28) |




(i1)

(i)

(iv)

(V)

(vi)

{ S-622

(2)

With the help of equations only show that

Zn0O is amphoteric.
T 1 Ferael § a9zl 8 ZnO waerl ¥ |

Give self ionization of liquid sulphur dioxide

and liquid dinitrogen tetraoxide.

F = A IR |

Give oxidation number and coordination
number of Fe in K;[Fe(C,04)3] and draw
structure of [Fe(C204)3}3” ion.
K5[Fe(C104);] § Fe @l STEITRIT HEAT,
SUHEHHISTHRA FET SITT AT [Fe(C,04)31 "
HAT & Fran fafEE i |

Calculate spin only magnetic moment of
V(CO)4- (At. No. V=23)

V(CO)g % Trebid gU1 &l TUHT SHITTT | (A
FHIH © V=23)

Explain, why copper forms coloured

compound in oxidation state +I1.

THEEY, BT AT ST +11 & T4
A1 T g7 2 |

(3)

(vii) Calculéte standard cell potential for the cell

with the help of the following data

3+ Lol oo
Fez(;'q) .,\_.—_-AFQ(;q)-i-e E°=-0.77V

Zn%;[” + 2! = Zng E°=-0.76V

Rret 327 & e 3 A RIS T4 F TR
o |

R
Znty +2¢7 T Lng E7=-0.76V

(viii) What are Lewis bases? Pick out Lewis
bases in the following :
(a) Ca0+S0, — CaS0O;
(b) Ni+4CO - Ni(CO)q
(¢) Ki+ly->KIs. T
zd e @ dn §7 P A aE an i
FHIrT
(a) Ca0+S0, —> CasS0;
(b) Ni+4CO - Ni(CO)

(C) K_I+I2 —)KI3

S-622




(4)

(ix) Write a balanced equation for complete
oxidation of FeC,04 in dilute H,S0, by
KMnOy . '

T H,S04 ¥ KMnO, BT FeC,0, & Juia:

(x) Give an example of analytical use of ceric

ammonium sulphate.

At AT Ak & [HORONETER I
BT U TEETT AT |

Unit-1

TSI

What are transition elements? Explain with
examples their tendency to form (i) complexes
and (i1) coloured ions, Give two examples of their

catalytic behaviour. TVa
TIRATT T T & 7 3] (i) HFd AN 4 (if) T
I a H Hgfl, TETET qied qAART | Ik
e Ygfd & &1 IerRI g |

S-622

(5)

(a) Give valence shell electronic configurations
and possible oxidation states of titanium,
zirconium and hafnium. 3
ST, ATHIVET 3 B § HUSmdl
Feeh (deF 9F) & Fael-E [Gard aul
HITad SRR S ST |

() How would you | prepare anhydrous
chlorides of titanium and zirconium? 3
T F FALRITEH & o FEsd A
FH T ?

(¢} Give uses of TiO,. 14
TiO, & 90T &Y |

Unit-11
THE-1T

With respect to coordination compounds explain

the following terms with examples : 24243

tp Al & Hed ¥ Frefataa o @ e

SRR Afed BT

(a) Double salts and complex compounds

ferqor wam den Hgw AT

S-622




(b)

(c)
3. (a)

(b)
S-622

(6)
Secondary valence and coordination number
iy (Aepug i) HHTSERT qe TR HETh Al
Chelation.
PIeTer |
Explain Effective Atomic Number (EAN)
Rule and calculate EAN for [TiFg]S_ and
[Co(en)sI’* (At. No. @ Ti=22; Co=27 and
en=ethylene diamine). 5
qATET 9T Fi% (EAN) FaH HREg qe
[TiFo |~ & [Co(en); " % ff1Q EAN & TOrT
HITAT (TEM] FAH : Ti=22; Co=27 Al
en=3T( STEUHM) |
The complex [Pt(NH3)2(NO3);] has two
geometrical isomers A and B with oxalic
acid, A gives [Pt(NH3),C,04] and B gives
[Pt(NH; )5 (HC704),]. Explain this observation.
T [PNH; )7 (NO3 ), ] % &1 SHIHAT §1aad
A g BE ofFdfees o=t ® =Y A
[Pt(NH;),C,0,] &1 & a1 B
[P{(NH3), (HC,04),] 36T ¥ 1 38 af01 @l
TqAET |

(7)

Unit-111
THE-II1

lanthanide contraction and its

Describe
consequences. Give electronic configuration of

Gd (At. No. : Gd=64). T

(FITEE A ad a9t THE B0 EH G THEl H
U BT | Gd (TR A1 Gd=64) Tl SeTdZie
famams ifem |
Give electronic configuration of the actinides and
justify their position in the Periodic Table. How
are Np and Pu separated from uranium? Which
of the actinides exist in nature? TV
Np & Pu &1 4 Jd BT & ¢ B 7 UFAEZ HFHiA
H o TS {9 S 87
Unit-1V
-1V
(a} Describe neutralization reactions in liquid
ammonia.
T |

15-622




(b)

(¢)

(a)

(b)

(8)

Why acetic acid acts as a stronger acid in

liquid ammonia than in water?

A % Y, 4 A H Ufiew UHE

What happens when sodium metal dissolves

in liquid ammonia?

=7
&

T2

T BT 8 A A U] §9 FEAT § gere

Define Standard Electrode Potential. How

1s 1t determined for an electrode? 4

e Tgere fgud @ aftamn g U

Differentiate between Bronsted acid and

Lewis acid with examples.
TereTe vfed, GiS o 4

T |

3%
q2H AW H

5-622-8-8,500




Note :

S-623
B. Sc. (Part-11) Examination, 2012

CHEMISTRY

Second Paper
(Organic)

Time Allowed : T, hrge Hours
Maximum Marks : 50
Answer Five questions in all. Question No. 1 is

compulsory. Attempt one question from each

Unit.
Fe 4id W9l o ot AN | 999 A, 1 Er
2| U THE T U U5 P |

Attempt all parts : 2x10

() Hydrogen atom of a carboxyl group is
readily replaced than the hydrogen atom of

alcoholic group, why?
(i) What is phenol formaldehyde resin?

(iif) Give the mechanism of Witig reaction.



8-623

(iv)

v)

(vi)

(vii)

(viii)

(ix)

(x)

(2)

Why HI is a better reagent than HBr in the
cleavage of ether?

What is the effect of substituents on the

acid strength of aliphatic acid?

Phenoxide ions and carboxylate ions are
stabilized by resonance but even then
carboxylic acids are stronger acid than
phenol, why?

How would you distinguish 1°, 20 and 3°
amines?

Which of the following will be most easily

diazodized?

p-nitroaniline, aniline, p-Cl-aniline.

What is the significance of fingerprint region
in IR spectroscopy? |

Arrange the follovﬁng compounds in order
of their increasing A, in the UV region :
CsHsCH = CH —CgHs,

CH; =CH-CH=CH,,

CHp =CH-CH, -CH=CH,.

(i)

(i1)
(iif)
(iv)

(v)

(vi)

(vii)
(viii)
(ix)

(X):

(3)

AT A a8 Ty T e

fFIa GITHeERES 1T gy &7

fates atfsfman %1 Grafatya A |

FU7 T (o008 71 5 forr 1. e o
UF 4% ANTEIE &, 41 7

uferand, TeThled W # A O oA
yAg TR 27

A 47 2 B g it s, foter

=1 5 9 @ e TrER Bt

UT-ATZEY Ofelie, Of e e aRyECicl
HaTad WFRE § (i oy g N
e g7

Freiferfiaa difirt &l 2, % @ed 20 A |
C6H5CH =CH -~ C6H5,

CHy =CH-CH=CH,,

CH; = CH~CH, - CH = CH, .




(4)
Unit-1
-1
2. On the basis of IR spectroscopy, how the

following pairs can be differentiated? 223

(a) Intermolecular and intramolecular hydrogen
bonding
(b) Acetic acid and methanol

(¢) o-hydroxy benzoic acid and m-hydroxy

benzoic acid.

ﬁ“ﬁ@ﬁﬂﬁwmﬁﬁaﬁm e
Fi?

(&) e g FaE BRI aw

(F) UHIEH =T ud q94Td
() idf-eregied awiigs v od Fer-aEgiEd
IRAEH 3 |
3 (i)  Arrange the following compounds in order
of their increasing wave number of
absorption due to C=C stretching : 12
CH,

O

>=CH,

S-623

(3)

(i) Calculate the Ap for the following

compounds :

CI 1

OO ¢

(i) C=Céﬁﬂ%aﬂwwﬁﬂiﬁ@ﬁﬁrﬁmﬁ
T dgA § FEdfud o qEe & wA A

forfa -
<::::>zCH2 o,

chmc }

Unit-11
-1l

Give the synthesis of Nitroglycerine and its

cocn3

CH,

CH;

\COCH

4. ()

uses. 2
(i) Give the mechanism of Pinacol-Pinacolone

1
rearrangement. 3%

S-623




(6)

(i) Complete the following reaction and draw

the structure of the products A to D : 2

COOH
CH,OH |

' "O0H -CO H,0
cuoy ~20H, T 2,p—F O
i 120°C

CH,OH

@) AEATETT 1 ARG G T 3 39T
gAY |

i) o e o et S

ity Fyfanaa stafEar & g Sty Ud S
(A ¥ D) &1 47=1 g6y

COOH
CHOH |
i “O0OH —-CO H,0
CHOH —29H, \ =2 p—2 CFD
: 120°C :
CH,OH
5. (i) Whatis Bakelite? | 1%
(i) Complete the following reactions : 2%3

H,C-CH-CI;

0, B+C
— A —> B+
(a) 120° H,S50,

S-623

)

henEe T §
Giy Tt sfufwmed o g HIAT
02 B+C
—> A — B+
(21) o HS0,
OH
- aq.NaOH €O, H /H,0
125°C
4-7 39
®e
oH NI
=) + — 5 A+B+C

S-623

(b)

OH

(7)

aq. NaOH
—_—

A
125°C
4-7 atm.

® e
OH  N,Cl
“OH
() +© L ABRC

co, . H/H0
_—— B

C




(i)

(iii)

1)
(i)

S-623

(8)
Unit-HI

TE-111

What is Clemensen reduction? Give its
mechanism. 3
Complete the following reactions and

predict the products : 3

COCl

@ AlCK
(@) I

CH,
(b) _C=0+ BrCH,COOC,H; + Zn
H
Dry H /H,O > B

3

C

ether
Why ketones are less reactive than aldehyde

for nucleophilic addition reaction? 14

FATH T & 27 35 hanaty S |
Fefetiae sifafsranatt @ qut SifsTe qer Iag
gdqieu .

CoCl

AICI,
(31) + —> A

(111)

(1)
(iii)

t

S-623

(9)

CH,

(@) _C=0+ BICH,COOC,H; + Zn

H

-
Dr H /H,O

5 A .
ether

Hepelel ATUERAT § &9 oot 219 27

Write equation only for the reaction of

ethylene oxide with :.

(a) Methanol

(b) Aniline. ' 4
Explain why ethers are cleaned only by
acids and not by basers. 2

What. are the limitations of Williamson’s

synthesis of ethers? 1'%
2iide e @1 sl =1 % W it

(31) HYATA

(@) U




(ii)

(iii)

8. ()

(i)

(iii)

@

(i)

S$-623

(10)

A o /I S9¥ 3T A ZeA & W AT H
e |
T & Talor=as S9Aa S 7 A &7
Unit-IV
TRE-IV
What are structure and the medicinal uses
of aspirin and oil of winter green? How will

you synthesize them? 3

m-hydroxy benzoic acid is a stronger acid

than p-hydroxy benzoic acid, explain. 2
Complete the following reaction : 2
BH 1y LiAIH,/THF
A o cocoon 2 —4 B
H,0 (2) H30

ud [aiched i IUATT a3y | IRt HOwu0T Sy
CARIN

5-623

(11)

(i) Pt sfmar & gof i

. NaBH, . (1) LIAIH,/THF
A«— CH,COCO0H = — B
H,0 (2) H;0

(i)

(ii)

(iii)

@

Bromination of aniline mainly gives 2, 4, 6-
tribromo aniline whereas bromination of
acetanilide followed by acidic hydrolysis
gives p-bromoaniline as the major product.
Explain. 14
How will you synthesize aniline from
benzoic acid? 2
Write short notes on any two of the
following : 4
(a) Hoffmann Bromamide Reaction

(b) Gabriel Pthalimide Reaction

(¢) Azo coupling.

UE % SRR § g 2, 4, 6o
ST UFA A Fien & ks Ttz
SIHIBI & 99R T A BRI F
T g8y JU-graiaie T g TR |



(12)
(i) I~IEH I § U Y geafv e s
87 -
ity FefEd ¥ F fEl @1 w Al fewfirt
Aty -
(z) e®HT aiArds sfaheaT
@) et afemEs siviea
(5) s g |

$-623 S-623-12-8,500
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