- This question paper contains 4 printed pages.

Your Roll No. .................
« . No. of Ques. Paper : 102 ) |
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? (Write your Roll No. on the top immediately
t on receipt pfthis guesu‘on paper.)

Attempt five questions in all.
Question No. 1 is compulsory

[ 18 Do any five qucstlons

(@) Solve- ' %=(1+x2) (1+y2) .

e ————— i

l_ (b) By calculatmg the Wronskian of the functions e‘ e, and

. e check whether the functxons are 11near1y dependent or
mdepcndent ‘ |

(c) Find the area of the tnangle w1th vertices P2, 3, 5),

| Q(4, 2-1), and R@3,6,4).

j' (d) Find the unit vector normal to the surface x2 + )2 + 22 = 4

i at the pomt (1 J_ - 1)

,  (¢) Show that :

@(V"z ) E-.S = 6V l 2/[ ;
3 Where S s the closed surface enclosing the volume V. /:f
g B P.T.O. |
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d
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(f) Evaluate: '
[N+ y? ax dy
R
(g) Verify that :

ja(a —x)8(x—b) dx=5(a—b)

(h) Form a differential equation whose solutions are e** and

e, - : 5%3=15

. @) Solve the inexact equation :

Y1+ xp) de+x(1+xp+x°y*) dy=0. s
(b) Solve the differential equation
dly_dy
2 —a T2 tay= e’ cosx. | 4

- (c) Using method of undetermined coefﬁcients, solve. the

| differential cquation 3
d2 | | .
4y 2sin2x. 6

: dx

(@) Solvg the differential equation

() Solve the d1fferent1al equatlon using method of variation of

102

parameter
d* |
#f %+4y=x2 N /6
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4. ‘(a) Show that '
| [(Zxﬁ)xé]x "+[(1.§>< ﬁ)x.l')’]><6'+
[(5+5)x2] XB + (5x5)x§]x2 =0. 6

(b) Show that:

F=(y2 cosx + z3)f’+(2y sin x — 4)_]'+ (szz +2)12 |

is a conservative force field and then evaluate

P
C

- where C is any path from (0, 1, -1) to (%, -1, 2)- 9

5. (a If d is a constant vector and 7 = xi + ¥+ zk then prove
‘that : o

| (b) Evaluate :

~ where A =18z —12 + 3yl€ and S is the part of the plane
2x + 3y + 6z = 12 located in the first octant. 8

} 5 (a) Evaluate
é(y—sinx) dx + cosx dy

C
(-i) directly
(i) using Green’s theorem in the plane, where C is the
boundary of a triangle enclosed by the lines y = 0,

) .
\ ,x—i, and }’=%x. 10
G /
102
3 Turn over
w";" T3 ;
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(b) Verify that
V3" =n(n+ Dr2. 4

7. (@) Verify divergence thcorem for
F=(x —yz)f+(y2 —xz)]'+(z2 - xy)k

taken over the rectangular parallelopiped 0 < x <4

0<y<b,0=szsc . 10
_(b) Express the position and veloc:ty ora partlcle in cylindrical
5

coordinates.

8. (a) Derive an expression for thc divergence of a vector fieldin
orthogonal curvilinear coordinate system. 10

(b) Evaluate Jacobian J ( 2s)a2 ) for the transformation from
‘ U, Uy, Uy

herical coordinate

system. N . | : 5

rectangular coordinate: system to sp

102 2100
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This question paper contains 4 printed pages]

Roll No.

S. No. of Question \P‘aperl : :103
:Unique Paper Code .2221102 ! | | 1
~ Name 6fth¢ Paper; | ..: Mechahics

: Nz;r.!ie o-f the (ﬁomjsel : BSc. (Hgns.) Phjsics (CBCS).

Semester . L | . l e | ‘
.D_urat'iori:3l_lou‘rs' ‘ : ‘_ ( " 2 iy _l;?iaximu;ﬁ_vMérks:'IS
(Write ybur koll INQ, on t)zé toé ximmédic;tel.y' on ‘r‘éce;'pﬂt. of thls é’uestion papw ¥ :

i ‘Attempt'r;cmy ﬂv; que;tions' in all.
] Q No." 1is ?compu'lsmy.
Use of non-programmable scn:ntlﬁc calcul'ator is allowed.

i' l Attempt any ﬁve of the followmg

(@ '

- 5x3=15
Prove that the radius vector sweeps out equal areas

. in equal mtervals of time for any elliptical orbit under

.. central force monon

0 'Ei‘(;blain‘ the theory of expanding universe using Doppler
o effect }in light.
(c) - 'What are the effects of COI‘IOIIS force due to Earth’s
A fﬂlﬂtlon

P.TO.
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109

(d)  Show that the ratio of rotational to translational kinetic
Bengrgy for a solid cylinder rolling down a plane ‘Withou’[
slipping is 1 : 2. -

@) 'Compare gravitational mass with inertial ma'tss,of the
body. i

%] ~ Show that 'Ez_czpz is invariant to Lorentz transformations.

(g) Show that damping has little or no effect on the
frequency of a harmonic oscillator if its qﬁality factor

is large.

(h)  Explain how a hollow cylinder is stronger than a solid

cylinder having saﬁle ina‘terial, mass and length.
2. (a) State and prove Work-Energy theorem; 7
(b) Sth that in _Ean elastic ;:o‘llis_ion of "tv\‘ro particles in
.g:-entl-‘e ofl mass frame of reference, the magnitude of the

velocity remains unchanged before and after the

collision. - : # 3

3. (@) Find the centre of mass of a uniform solid hemisphere

of mass M and radius R w.rt. its geometrical centre. 7

(b)  Determine the moment of inertia of a uniform hollow
sphere of mass M, and radius R about its diameter and

téngenl. ' g
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3 ). ' 103
" (a)  Derive the expression for the gravitational potential due

to a solid sphere of radius R and mass M at a point

~outside the shell and also at-a point inside the shell.10

(b)) Show graphically the variation of both gravitational
potential and gravitational field as a function of radial

 distance from the centre of the sphere. - ' 5

(@) State and prove théorem-, of pérpendicular axes of
r_noment of inertia for a thr.ee—dimgnsiqnal" r.i'gid ‘
body.:' Sl . o fel 7

(b) Establish the lfelat_inn betweén Y, K vnnd' n where Y ‘is
the Youné’s modulus, K is the bulk modu‘lu_s‘.and n

is "the modulus of rigidity of the matetiall: i R,

(@) Deduné the 'diffeféntinl ‘equatibn of a damped hhrmonic

| osc1llator and dlSCUSS in detall the cases of overdamped,

" crmcal and underdamped oscﬂlators s X 12

-(l.’). A condenser of capacnty | mlcroF an mductance of 0.2

Henry and a re51stance of 800 ohm are connected in
series. Is the YCIl'Clllt oscillatory 7 If yes, calculate the
- .frequency and quality factor of the circuit. What do

you understand by Quality factor of an oscillator ? 3

P.T.O.
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( 4 ) 103

7 (a) | What is Coriolis force ? Show that the total Coriolig

| . fqrée 'acting on a body of mas.s m in a rotating frame

is 2m ® XU where O is the angular velocity of

rotating frame and i)'m; is the velocity of the body

~in rotatin‘gfﬁ.ame. : R L 9

(b) quctxlaté the)‘ valugs_ of the ceptrifugal and Coriolis

- forces on a masé of ?0 g pla:ced' at a distance of

10 cm from the axis of a rotating frame of reference,

if -the'mangula‘r‘ s;;eed of rotatioﬁ of t_hé frame be

i IO radian’s: pgi'- second. | 4

| (© Calculaté ‘the effective weight of an-éstrpnaut ordinarily

: 4 - weighing 60 kg vﬁhén_ his rpckef moves vetticallyﬁjawm*d

- with 5 g acceleration. - | .

8 @ .I.)eséribe Michelson—Morley experiment and explain the

' signiﬁbéﬂcc of the null result. State the postulates of

ns.pec'i'al‘ theory of relativity. ' 6,22

(b) ' "I'hé_proper. mean lifé ﬁme of pi meson is 2.5 x 108 sec.
| 'Callctﬂate : |

() the mean life tifne of pi mesdn travelling with

velocity 2.4 'x 10'%m/sec.
(i) distance travelled by it before disintegrating.

L (Tl ' IR b 2
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[This 'qtiestion paper contains 4 printed pages]

Your Roll No. | leeseseniececsnincsnerere
Sl. No. of Q. Pal;er . :203 I
Unique Paper Code 3 } : 42221101
Name of the Course : : B.Sc.(Prog.)’
Name of the Paper k’ :,Mlechanics |
~ Semester S S | |

Time : 3 Hours . Maximum Marks : 75
Instructlons for Candidates : | | |

(a) Write your Roll No. on. the top 1mmed1ately
on receipt of this question paper.

(b) Attempt any five questmns Use of non
programmable calculator 1s.allowed.

1. (a) If A =2i-3jk and B = i+ 4j - 2k . Find

(A+BJX (A-B)it s &y a i 5
b). If R=e'i+In(t’+1)j+tan(tk. 5
- [dR|  |d?R|
Find‘&? and qez| att=0.

P.T.O.
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2.

(0)

" (c) Solve the differential equation :

dy 2y*+x*

dx xyP

(a) What is centre of mass ? Show that in the

absence of an external force the velocity of

- centre of mass remains constant. 5

A vessel at rest explodes breaking into three
pieces. Two pieces having equal masses, fly
off perpend1cu1ar to each other with the
same speed of 30 m/sec. The third plece
has three times the mass of each piece.

What is the direction and magnitude of its

velocity immediately after explosion. d

Show that the force F = yzi + ZX] + xyk isa

conservative force. | 5

Define angular momentum j and torque 7.

Showthat?=§—l. B | 0
, +dt
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(b) A 500 gm mass is whirled round in a circle
at the end of a string 40 cm long. The other
end of the string is held in hand. If the mass
makes 5 rev/sec, what is its angular
momentum. If the number of revolutions

~ .reduce to 1 rev/sec in 20 seconds, find the

torque acting on the mass. . S

(¢). Prove law .of conservation of mechanical
energy for conservative forces.
B 5

() State Kepler's laws of plainetary motion.
s | g
" (b) Show that the areal for a particle moving
under the 1nﬂuence of a central force velocity
‘1s constant : i _ A

" (c) What are geostatlonary satellites ? Fmd the
he1ght of a geostationary satellite above the
surface of earth. Given, Radius of earth
=6400 km. p - .5

(@) What is simple harmonic motxon ? Explain

with the help of an example. Write down the
differential equation of simple harmonic
motion and find its solution. 10

i i P.T.O.
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203

(b) Show that for a particle executing simple
harmonic motion the average potentia]
energy is equal to half the total energy.

| By e
6. (a) Derive the relation K"M

where K = Bulk's Modulus, Y = Young's
Modulus and ¢ = Poisson's ratio. 10

(b) ' A steel bar 2 m long, 40 mm wide and 20 mm
thick is subjected to an axial pull of 160 kN
along its length. Find changes in its length,
width and thickness. Take Young's Modulus

- =2X 105 N/mm? and Poisson's ratio = 0.3
_ _ , 5
7. (a) Write down Lorentz transformation equations

-~ and derive the expression for length
‘contraction. | | 10

(b) How fast would a rocket have to go relative
to an observer on earth for its length to be

contracted to.50% of its length when at rest?
: 5

4 | 3500
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[This question paper contains 6 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 904 1
Unique Paper Code 32225103
Name of the Paper . Digital, Analog Circuits and

Instrumentation

Name of the Course . Physics : G.E. for Honours
Semester : .I
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of
this question paper.

2. Attempt four questions in all including Question No. 1 which
is compulsory.

1. Attempt any six of the following : (6x5=30)

(a) () Convert the decimal number 53.625 into a binary
number,

(ii) Convert (235)lO to a hexadecimal number.
(b) Write the truth table for half adder and draw its logic
~ circuit,

P.T.O.
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904 2

(c) Draw a circuit diagram for XOR gate using only NAND
gates.

(d) Explain how static resistance of a diode can be
determined from its V-I characteristics. Determine the
static resistance for the diode whose characteristics are

given below in Fig. 1.

Ip N
(mA)

20

-10V

v

(@]

0
<
o
=

-1 pA

Fig. 1

(e) A transistor has 3, of 200 and collector current o of

2 mA. Calculate the base current Ij.

(f) Give a brief description of solar cell.

. . t
(g) Calculate the output voltage for the following circul

diagram in Fig. 2.
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904 3

in = 2V

- |+
_ Vb
100 kQ
% 100 kQ

(h) Determine I, I,, Vg, Vi, Vi, and Vi, for the following
~ fixed bias configuration as given in Fig. 3 below. Give
B=50 and V,,=0.7V.

Fig. 2.

Vec= 12V

P.T.O.
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904 4

2. (a) Draw a properly labeled controlled inverter line and
explain its functioning. Explain with the help of suitabe
circuit diagram how it can be used to design a 4 bit

binary adder/subtractor circuit. (10)

(b) Simplify the expression Y = ¥m(7,9,10,11,12,13,14,15)
using K-map. (5)

3. (a) Describe an operational amplifier and draw a circuit
diagram of it in inverting operation. Also show that the

output voltage Vo is given by the following relation.

V/V, =-(R;/R,) (10)

(b) Calculate the output voltage of an op-amp summing

amplifier for the following set of voltages and resistors.

Use R.= IMQ.
V =+1V V,=+2V
R1=500KQ R2=1MQ (5)

4. (a) Describe the working of a p-n-p transistor and draw
it’s circuit diagram for common emitter configuration
Draw the input and output characteristics and defin

saturation, cut-off and active regions. (10)
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904 S

(b) Using hybrid equivalent model for a common emitter
amplifier, derive an expression for current gain A, in

terms of h parameters and load resistance R,. (5)

5. (a) With the help of a suitable diagram, explain the formation
of depletion region in a p-n junction. How does its width

change when junction is
(i) Forward biased

(i) Reverse biased - (8)

(b) Draw the circuit diagram of a p-n junction diode in
forward and reverse biasing. Draw the V-I

characteristics 'for each biasing. - (7

6. (a) Draw the block diagram of a CRO labelling all the parts.

Explain its uses to measure voltage, frequency and phase
of a sinusoidal wave, (10)

(b) Draw Lissajous pattern when horizontal frequency is

twice the vertical frequency and vice-versa. ()

(a) Draw a circuit diagram of a full wave bridge rectifier

and explain its working, Show the input and output
Waveforms algo, (10)

P.T.O.
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904 6

' (b) For the semiconductor material of a light emitting diode
energy gap is 1.25 eV. What is the wavelength of thc

emitted light? Given: h = 6.62 % 10-34 Joule Sec, c =3 *
(5)

103 m/sec.
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This question paper contains 4 printed pages.

Your Roll No. ..ccociusirasesss

Sl. No. of Ques. Paper : 105 I
Unique Paper Code : 32221302

Name of Paper : Thermal Physics
Name of Course + B.Sc. (Hons.) Physics
Semester B 1 |

Duration ¢ 3 hours

Maximum Marks - : 75

(Write your Roll No. on the top immediately

on receipt of this question paper.)

Attempt five questions in all including
Question No. 1 which is compulsory.
All questions carry equal marks.

(Symbols have their usual mejanings'.)

1. Answer any ﬁize of the following :
(a) State the first law of thenﬁodynanlics in differential form.

' What are its limitations? |

(b) Airis compressed adiabatically to halfits volume. Calculate

the change in its temperature.

(c) Explainhow the internal energy of an ideal gas differs-from

that of a real gas.

7 “(d), Give any three basic postulates of kinetic theory of

gases.
P.T.O.
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(g) State the law of equipartition of encrgy and apply it to obiain
the specific 'hcats C, and C, of amonoatomic gas.
(D) Define Temperature of Inversion and Critical Temperature

of a van der Waals gas.

(8) Why is the thermal conductivity of hydrogen gas large as

compared to any other gas at a given temperature? 3x5

2. (a) Describe absolute scale of temperature explaining the
meaning of zero on this scale. Show that thermodynamic

scale of temperature agrees with the idea] gas scale. 10

(b) ‘Give the necessary conditions for the reversibility of a

process. Give one example each of reversible and

irreversible processes. - 5

3. (a) State Clausius and Kelvin statements of the second law of
thermodynamics and establish their equivalence. 6

(b) Déscribe Carnot’s cycle and deduce the efficiency

of the engine. Show that 100% efficient engine is not
possible. | 7

{c) Calculate the efficiency ofa Carnot engine working between

steam point and ice point. - 2

4. (a) Calculate under what pressure ice would freeze at—1'C, if
the increase ih.speciﬁc volume, when one gram of water
freezes into ice at 0°C is 0.091 c.c. Latent heat of fusion of

ice, L =79.6 cal/g, 1 atm = 1.013x10¢ dynes/cm". 5

105 2

-l
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Deri :
(b) Vean expression for the Joule-Thomson cocf! ficient in

terms of temperature of inversion for 4 van der Waals

gas. 10
5. (a) What is magneto-caloric effect? Describe with necessary
theory and experimental setup the method of producing
- very low temperatures by adiabatic demagnetisati'on. 10
(b) Verify TdS equation :
TdS=C dT+T(a—P)

i ot 2V :

6.

(2) Define four thermodynamic potentials. Using these derive
four Maxwell’s thermodynamic rélations. | &+1

(b) Using Maxwell’s thénhodynanljc relations derive :

'(i) Clausius Clépeyron equlatio'n %‘ = T (sz__ Vl) 3
| 3 dCp [ 9%s [ o*v | :
(i) [ 3P ]‘(aPaT)‘“T(“a? o 3

7 (a) Derive Maxwell-Boltzmann law of distribution of speedé
for an ideal gas. Show the distribution graphically for various
temperatures. S 10

(b) | For a gas if the number of molecules per cubic meter is
n=23x10%, average velocity is v=426 m/éec, radius of the
molecule 1s » = 1.8%107'° m, compute the mean free path

and the collision frequency. 5

) 1705 : i 3 ‘ Turn over
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8. (a) Describe Andrew’s experiments on CO,. Discuss the
results obtained. | 7

(b) Derive van der Waals equation of state. Compare the vaﬁ

der Waals theoretical isothc;ms with Andrew’s experimental

results. 8

Given J = 4.18 Joule cal™, R = 8.314%10" ergs K- mole™

e 400
5108, .
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- This question paper contains 4 printed pages]'

»

Roll No.

‘S. No. of Questfon Papef 1106

Unique Paper Code . : j32221_303 r | I -
il“\lam»el of the Paper‘ o :- !)i'gital Systems and Apblications '
Name of iﬁeCpume e B.Sé. (H) Physics CBCS _.
.Seméster ' ' : p 2 | 0 | )

Duration : 3 Hours" ) o | St -Mafgimuml Marks : 75 |
(u_’fr‘il.e- your Ré(l Naé.. on rhe'.t-op ;ﬁmedia(e@ én ;'eceipt of t’iﬁs quf;’st_io‘n péper.) ‘
Qﬁééﬁon No. T is _. cdmpul_squ. Atterﬁi:)t ény_ four :frol'rﬁl_the ‘rcst; ;

; '_.Attem'[.)t'}ivé {que_s.tions" in all. -
~ (Non-programmable sciéntiﬁp éalculatoré are allowed)

1 . ‘Answer éﬁy five of the following : '_ N 35

ﬂ'_ (@ Sdlve 11001 ?,_ 11100 using 2’s coin_p!ement method.

() Redhéc the expression given below using ‘»Boolean‘ Algebra

Bl LRt AR+ AC+ABC(AB+C)
G Whatls the functidn of delay line in a CR.O. ?
a e | P.TO.
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(2) B 106

(d)  Write Boolean expressions for the following circuit :

am >

(e)  Define what is SSI, MSI, LSI in an IC.

f)] Dis-tingu.ish between synchronous- and asynchronous
‘counter.

(g Define ROM, PROM and EPROM. -

(k)  List any three functions which a mi-croprocessor performs.

(_a) - Explain with an appropriate logic circuit the working of
| a 4 bit adder subtractor. P 7

() " Simplify the eXpmssion using K-Map and draw its logic

 circuit ‘using NAND gates : . §
F=%m(0, 1, 4, 6, 8, 9, 11) + d(2, 7, 13)
’(a) ' Draw the circuit fora monostable multivibrator using 1C555

and explain its operation. Derive an expression for th

time period of the output waveform. Give one applicatio”

. - 2 3 ) 8
of monostable multivibrator. _
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(3) = 106

~ (&) Draw alabelled block diagram of CRO. What is the function
of tim'e-b'ase circuit in CRO. How is the CRO used for

frequency determination ? . : 7
(@) What are dec_odefs ? Dra\'\{ and explain the working of
a 3 to 8 line decoder. - ' 6
" .(5) Draw the circuit of a 4 bit shift left register with parallel
loading and explain its working. : - 5
(©) What do-‘you understand by parity ? Describe a method
”.'_fof_' generating odd parity. o .4
(@) Whatisa flip flop 2 Explain the working of RS flip flop.
A} How the facing condition is avoided in a J K master slave
flip flop ? o ) T g
(_b)‘ Design an asynchrdndus decade counter. Expléin the
‘working of a ring couﬁt_ér as a periodic switch. 7.
(@ What is the function of the following : 4
() - Program counter
S (i) Stack Pointer.
' ‘(b)Descnbe difTer(?nt addressing modes available in 8085
Gl micrqpr'ocefssor.‘ Givé one example of each addressing

i mode. = £ o 5
il 2  'PTO.
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’ ) | (c) .I‘

(@)

(b)ﬁ .

: dlagram

(4)' ey 1&

Describe the various flags used in 8085 microprocessor -

and show their bit position.. What is the mnemonic of an

instruction that uses AC flag. . . 6

Write a program’ to add the two hex numbers : A5, 98,

Store the sum in memory location 200AH and carry in

2008H. . 4

'_Write the classification of i_nst_ructions for 8085 pP. Explain

briefly_ different instnrc_tions of the branch group. 5

‘How i is de-mu]tlplexmg of address and data buses done

in 8085 p.P ? Explam W1th the help of tlmmg

6

a0 L m
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[This question paper contains 4 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 1033 I
Unique Paper Code » 32225310
Name of the Paper : Waves and Optics
Na}me of the Course . Physics — GE for Honours
Semester 1T
Duration : 3 Hours | Maximum Marks : 75

Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of
this question paper.

Attempt five questions in all. Question No. 1 is compulsory.

All questions carry equal marks.

Attempt any five of the following questions:  (5x3=15)

(a) State essential conditions for obtaining sustained

interference pattern.

- (b) What are beats? How are they formed?

. - (¢) Distinguish between “Fizeau” and “Haidinger” Fringes?

- Give examples.

P.T.O.
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1033 2

(d) State and explain Huygens Principle of secondaryi
waves.

(e) Distinguish between Fraunhofer and Fresnels’
diffraction.

(f) How is a zone plate different from convex lens?

(g) Calculate the change in intensity level when the intensity

of sound increases 100 times its original intensity.

2. (a) What are Lissajous figures? (3)

(b) Obtain analytically the shapé of Lissajous figures
traced out by a particle subjected to two perpendicular
simple harmonic motions of equal frequencies, unequal
amplitudes and phase differing_by (i) zero, (ii) ©/4, (iii)
n/2, (iv) m. (12)

3. (a) Explain the physical characteristics that determine
quality, pitch and loudness of a musical sound. (3)

(b) Explain the formation of standing waves on a stretched

string with necessary theory. (12)

4. (a) What are Newton’s rings? Give the necessary theory

for their formation? (10)
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(b) How would you use Newton’s rings to measure
wavelength of light? (5)

(a) Derive an expression for intensity of Fraunhoffer

diffraction due to a single slit and discuss the intensity
pattern. (12)

(b) A light of wavelength 6000 A is incident on a slit of
width 0.30 mm. The screen is placed at a distance of

2 m from the slit. Find the distance between the central
maxima and the first minima. (3)

6. Derive an expression for intensity of Fresnel diffraction

due to a straight edge and discuss the intensity distribution.

(15) 7

7.  (a) What is a Nicol prism? How is it used to obtain
polarized light? (10)

_ (b) How polarized light is obtained by reflection? State and
. explain Brewster’s law. (5)

8 ‘Write short notes on any three of the following :
B ' (3x5=15)
(a) Fresnel’s Biprism

(b)), Stoke’s ‘treatment

P.T.O.
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(¢) Michelson’s interferometer

(d) Linearity and superposition principle

(1300)
Scanned by CamScanner



Q
)

r’ i ’ o -3 [ - ' " 3
(This question PAPEr containg 4 printed pages

Your Roll No. E tevsurasanneans shiesuay

Sl. No. of Q. Paper : 7499 IC

Unique Paper Code 112031302

Name of the Course : B.A.(Hons.) English -
CBCS

Name of the Pap‘er : Popular Literature

St:fmes'tc-r | I

fl‘fme : 3 Hours Maximurn Marks : 75

Instructions for Candidatés :

(a) Write your Roll No. br; the top immediatels
on receipt of this question paper.

(b) Attempt all questions.
Section - A
Note : Each question carries 10 marks.

e b . The Red Queen in Through the Looking Glass.

<Al

'i
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OR.

The apocalyptic ending of Through the‘a Look;
Glass.

Discuss the motif of 'Water and  Shelter'
Bhimayana.

2J

OR

_Bhimayaria presents "conversion" as g
alte native for Dalits. Do you agree ? f

(For visually challenged students in lxeui
Bhimayana ) :

Write a short notes on any one instan
describing the discrimination witnessed

Ambedkar as a young man.
OR

What were the challenges faced by the childr
whlle travelling in Ambedkar's Waztmg fora Vis

Bl :;k Tie.
OR

The role of Caroline in The Murder of Ro(
Ackroyd.
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Section - B

&) Note Each questlon carries 15 marks

4 ~Critically €xamine how the personal intersect:
o with the political in Selvadurai's Funny Boy,.

OR

:DISCUSS Selvadurau s Funny Boy as a coming-c.
" age narratlve

e “'5'.;_'. 'Crltlcally comment on the narrative technique:

PR _-'.used by Agatha Chnstle in The Murder of Roger
e _’{_-"-_Ackroyd

OR

o '-'j.-In The Murder of Roger Ackroyd Christie
destablhses conventional associations between
phymognomy, occupaﬁon and cnmmahty Do you
'-'agree '9 -

?:"-':,G.f.';'Thc:Spécial attitude to language in Through the
1 Looking Glass explains its appeal for an adult
readershlp Discuss with examples from the text.

3 | PT.O.
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'_orz_

Bhimayana remvents the nove] as a med“
narration. Do you agree ? lec 'd reay

answer . | : i
(For vxsually challenged studentq in %
Bhimayana) : . & . 1 o

| Discuss how Ambedkr's Waztmg forA VLsa I¢
upon caste- Ibased.‘ oppresssmn
marginalisation. - Y
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This question paper cohtains 4 printed pages,

Your Roll No,

----------------------------------

SL No. of Ques. Paper: 107

Unique Paper Code . 32221501

Name of Paper * Quantum Mechanics and

Applications
Name of Course : B.Sc. (Hons.) Physics
Semester : V L |

Duration " :3hours
Maximum Marks - : 75 .

(Write your Roll No. on the top immediately
on receipt of this question paper.)

Attempt five questions in all.
Q. No. 1is compulsory.
All questions carry equal marks.

- Non-programmable calculators are allowed.

1. 'Attempt any five of the following:

: (a) State linearity and superp031t10n prmmple

e -(b) Prove that:

o) | [, p]——mfﬁc" !

r-"(C) What are stationary statcs" Why are they called
w7507 ‘ | ’

(d) 'What ére the conditions for a wavefunction to be

- + Physically acceptable? p. T. O.
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(e) What do you mean by space quantization?"
Explain. |

(f) Write the quantum numbers for the state
represented by: |

(g) Define group velocity and phase velocity.
SEPE ' E 5%3=15

2. (a) Set pp‘the time dependent Schrédinger equation
and hence derive the time independent
Schrédinger equation. -

(b) Derive the expreSsi’bns for probability density and

probability current densities in three dimensions
and hence derive the equation of continuity. 7.8

3. (a) Give the theory to explain spreading of a
Gaussian wave packet for a free particle in one
dimension.

'(b) Normalize the followip

mali g Wwave function for a
particle in one dimensio |

n:
Asin [)  0<x<a
s T
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Harmonic Oscillator to show that the cnergy
-eigenvalues are:
1
E,= (n+§) hw.

(b) A Harmonic Oscillator has a wave function which
18 superposition of ijts ground
excited state normalized eigenfun

- by: S

state and first
ctions are given

.“’(x)=%2 [Po(x)+y,(x)].

Find the expectation value of the cnergy. 10,5

Write the Schrédinger equation for 2 3D hydrogen
‘atom in spherical polar coordinates. Derive three
Separate equations for r,60,¢ using the method of
-separation of variables. Solve the equ '

obtain the normalized eigenfunctions
they are orthogonal. -

ation for ¢ to
and show that
15

6(a) Describe Stern Gerlach experiment with necessary
 theory. What does it demonstrate?

£ (b) Explain Normal Zeeman Effect with examples and
~ energy diagram. | 8,7

7 (a)fll_What is spin orbit coupling? Calcu}ate the change.
e in the energy levels due to this.

p. T. O.
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4

(b) Show the result of an LS coupling of two ngp.
equivalent p-electrons. Lo 10,5
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..This queétio’n paper contains 3 printed pages]

Roll No.

S. No. of Question Paper . 108

Unique Paper Code - .: 32221502 . I
Name of the Paper ~_ : Solid State Physics
Name of ‘the Course B.Sc. (H) Physics

Semester R v
Duration : 3 Hours Maximum Marks : 75
'(Wfite your Roll No. ,on'the top immediately.on receipt of this qz)éstion pape}'_)
Attempt any five questions. Question No. 1 is compulsory.

All questions carry equal marks. .
.. Attempt any ﬁiJe».of the'foll_o'wing 5x3=15
(a)d - Draw P-E hysteres15 ]oop for a ferroelectrlc material. Write
mathematlcal statement of Cune—Welss law for ferroelecmc

. materials.
"'-"'.‘(b) " Differentiate between acoustical and optical phonons. -
| ) jl':“,)n(plain'the_f‘ormation of cooper pair in superconductors.

e (d) Write the primitive translational vectors of hexagonal
o attice.” |
Ealee. s - P.TO.

Scanned by CamScanner



(2) | , 108

—)
(¢)  Show that every reciprocal lattice vector G 1S normal

to the plane (h kD).

(Hh  Calculate the Hall coefficient of Na based on free electron

model. Na has b.c.c structure and side of the cube is

. 428 A.
(2) 'Draw the wvariation of fotal p_olarizability with frequency

~ of external electric field.

(h)‘ What is the difference between Phonon and Plasmon ?

() Derive Bragg's law in the‘réciproéal lattice. 8
() Ina simple cubic crystal, show that the first order reflection
from .(n'OO) planes is equivalent (mathematically) to the nth

- order reflection from (100) plane ? - : 7

(@) Derive an expression for the specific heat of a solid on
the Debye model and show that, at low temperature, it

: 'foilows T3-law. | 10

,(b) Derlve the dlspersmn relatlon for a linear monoat()mlc

. lattice and show that the group velocity and phase velocity

Of? wave are equal in the Iong wavelength limit. 5

!_(a)r : ShOW that the classical paramagnetic_susceptibflity s

A'ivenB'=E—9—N-2 | .oyl
given by X.= gpq W Where symbols have their U™

~ meanings. 10
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(b) ‘How was the classical Langevin’s theory of paramagnetism

‘modified by Weiss ? | : 5

5. (@)  Derive an expression for the electronic polarizability” in

- atime varying electric field, and hence derive the Cauchy
and Sellmeir relations. ' . o 12

(b) Distinguish between normal and aoomalous dispersion ? 3

6.  (a) Explain the formatlon of allowed and forbidden energy
bands’ for the motlon of an electron in one- dlmensmnal

penodlc potentlal in sollds 10

(b) Prove that effectlve ~mass of electron is glven by
'm*'— h2/(d2E/d2k) | , 5

L .. (a) '.'\Explam how the Me:ssner-ejfect was explalmed by
» London. . i -~ i" 5 o ,6.
@) What Is Isrope offect? Fe el g B

(;-_) ‘What do you understand by Plezoelectrlc effect,

i Pyroelectrlc effect & E]ectrostnctwe effect 2 6
8 ‘(c'z)- : Prove toat 'reciorocal lattice of .bc‘c is fcc and that of fcc
L ’l.i’svbc'c., 3 ,. 3 | Sl
~(®) Show that ive-old rotationl symmery dos nt xit 2

o e R 200
T Scanned by CamScanner



This question paper contains 3 printed pages.
' ‘ Your Roll No.

----------------------------------

SL No. of Ques. Paper : 263
Unique Paper Code 32223903

Name of Paper : Electrical Circuits and Network
| Skills
Name of Course : B.Sc. (Honms.) / B.Sc. (Prog.) :
’ - SEC
Semester | 'V
Duration :3 hours

Maximum Marks ;50

(Write your Roll No on the top tmmed.ately
on receipt of this questzon paper.)

Question No. 1 is compulsory
Attempt five questions in all.
- All questions carry equal marks.
Use of Scientiﬁc calculators is allowed.

1. Attempt any five:

j.'__'(a). Draw the V I charactenstlcs for linear and
. non- linear resmtors

(b) Write two differences between half wave and full
. wave rectifiers.
(c) Dfscuss the basic difference between single-phase |
s '_ and' three-phase alternating current sources.

Draw electrical .symbols for a LED and a Bipolar
NPN trans1st0r

; f._l What do you understand by a fuse and MCI}% T. O.
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(f) What do you mean by ‘open’ and ‘short’ in an
electrical circuit?

(g) How can a galvanometer be converted into a
voltmeter? - 2RS

2. (a) Explam the principle, construction and working of
AC generator.

(b) Define active and reactive components of ac
power. _ 8,2

3. (a) Explain 'the_construcﬁon and working of center
tap full wave rectifier.

(b) What is the value of ripple factor for half wave
“and full wave rectifiers? 8,2

" 4. (a) Find the expression for impedance of AC sourced
‘ R-L circuits.

(b) A 100 Q resistor and a 2 uF capacitor are

connected in series across a 16 V, 1 kHz source.
Determine: :

) o Z
(i) I
(iii) Vg

(iv) Power factor. ‘ 6,4

5. (a) Describe the construction and working of
. transformer.

B
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6. (a) Give the cdmparison'

| the between ac and dc
transmission of power.

(b) Ina Circuit, the resistances of star connection are

3 9, 4 Q@ and 5 Q. Convert this circuit into
€quivalent delta connectiop. | 55

7. Write short notes On any two of the following:
(a). Ladder diagram |
(b) Single and three phase AC m‘oto,r
(c) Different types of conductofs and cables

(d) Average power in AC circuit containing capacitor -
- and inductor.

r .(e)» Preparation of extension board. 5,5

1100
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This question paper contains 3 printed pages.

Your Roll No.

..................................

SIL. No. of Ques. Paper: 307 | | 1

Unique Paper Code  :32223904

Name of Paper : Basic Instrumentation Skills
Name of Course : B.Sc. (Pfog.) Physics : SEC
Semester :V il '

Duration , : 3 hours

Max_imum Marks : 50

(Wnte your Roll No. on the top zmmedzately
cn receipt of this question paper. )

Attempt five questions in all, including
Q. No. 1 which is compulsory.
All questions carry equal marks.

1. Attempt any ﬁve of the followmg

(2). Two resistors R;=36Q+5% and R2—75£2+5%
= are connected in series. Fmd the total re51stance

(b) What is the functlon of delay line in CRO?

(c) What is advantage of usmg digital. mstruments
over analog instruments?

" (d) Whatis the significance of Lissajous pattern?
-;f(e) Write two advantages of DSO over CRO.

f::."'-(t') An ammeter of 0-25 A range has a guaranteed
P accuracy of 1% of full scale reading. The current

s " 'measured is 5 A. What 1s the llmmng error?
' p. T.O.
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(g) Why is the use of Maxwell’s bridge limited to the
mcasuremcnt of medium Q coils (i.e., 1<Q<10)?

_ , Sx2=10
2. (a) Explain what is precision and sensitivity of an
instrument. | . 5

(b) For a digital multimeter explain the principles of
" measurement of dc voltage and dc current. 5

3. (a) What is the advantage of electronic voltmeter
over conventional voltmeter? 5

(b) Draw a circuit diagram to show how a PMMC
instrument can be used as an ac ammeter. Explam
its’ workmg | 5

4. (a) Draw the block dlagrdm ~of basic CRO

componentq 5

(b) With the help of diagram, explain the front panel
controls of a DSO/CRO. | 5

5. (a) Explain signal generator with the help of block
dlagram - , 5

(b) What is wave analyser?,EXplain it using an LC
circuit. )

6. (a) Explam the workmg principles of basic RLC
~ bridge. )

- (b) What is Q- factor of a circuit? Explam it using 2
LR circuit. 5
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7. (a) What is gating crror and time base error in

frequency counters? Explain. 5

(b) Explain the loading effect of a multimeter while

measuring voltage across a low resistance and /or
high resistance. L 5
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:[’I’hls questmn pape1 contains 4 printeci pages]

2

T YOuI‘ ROH NO B | : G40s0000000 00050000000 vs

-..',Sl No on Paper | 1461 IC
| Umque Paper Code : 42227929
' Name of the Course -' " : B.Sc.(Prog.) : DSE - 3A
- Na;me of the Paper | : Elements of Modern

| : Physics |
'.Txme 3 Hours ., Maximum'Marks > 75

' ’Ima‘ructmns for Candldates

(a) Wnte your Roll No. on the top 1mmed1dtel\'
on recexpt of this questmn paper.

(5} Attempt five queetlone in aIl
(c) Queetxon NO 1is Compulsory

fl Answer any ﬁve of the followmg o:-\5

E pC ’
Where B 1s ‘the total energy, p is the
momentum and ¢is the velocxty of light.

i (‘) Enhstthree problc.ms of Rutherford atmmc
model | :
e P.T.O.
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i,

__.___’;’r

(c) How does the double sht expenmQ
establish the wave nature of an: electrom

(d) Give the 81gn1f1cance of the probdbult
density of a particle.. i |

(e) The wave function for a parUcle Con"med-LP
al- d1mens1ona.1 box is |
y(x) = Asm[%-}i) L AT |

2y - 11
show that A = (-—) |
() The radius of is 3.0 x-’ji:t)f"i’"_ ,{ﬁ‘n.-‘Deducz

theradiusof He . == . .. ',
(g} Define work functlon and tnresho‘
frequency in the photoelectrlc, effecL

(h] 1 gram of an unknown radloactwe substm
| X*, disintegrates at the- rate of 6.02 x 1
d1s1ntegrat10ns per second C&lCUlthI
mean life. - R

2. (a) Describe Davisson- Germer cxperzment&
discuss its results. - ™ > .

(b} One of the dlffractxon peaks observeqt
Dawsson and Germer for a. 65 keV. electt
beam was such that the angle B tween
incident beam and the scatterea beam’
60°. For what value of: crystal spacmg is U4
peak seen in the’ ﬁrst order ’»’ T

..:2 .
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3. (a) Stating Bohr’s postulates, obtain the
expression for various energy levels of a
hydrogen atom. 10

(b) If an electron makes a transition from n = 4

ton =2, determine the wavelength of emitted

- radiation. . 5

4. (a) What is a wave packet? Prove that the

~ deBroglie wave packet associated with a

moving body travels with the same velocity

as the body. ‘ 10

(b) Estimate the ground state energy of a

particle in a onz dimensionai box of length L

using uncertainty principle. S

5. (a) Obtain the time independent Schredinger

wave equation for a non-relativisiic pasticie.

What is the significance of a'wave function?

Also give the conditions for an acceptabis

wave [unction. : 10

(b} Correlate operator H and 5 to
corresponding physical uantity,

.

L
LS

pd
LNy

6. A particle of mass m and energy E <V, traveiling along x-
axis has a potential barrier defined by

[0 ......... x <0
ViX)={V,..... D<x<a
lO ...... e X350

D,ﬁI‘IVC. tl"fe expressions for reflection and
transmission coefficient of the particle. 18
7..(a) ~F1..nd the size and density of the s Cnucleus.
Given R, = 1.2fm, {

S, TR PT.

k.
A/

~I\

)

. ® »

.~
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(b) What is b1nd1ng energy? Obtain semj
emplmcal binding-energy formula which
gives ‘the binding energy of a nucleus in
terms of its atomic number Z and mass
number A. Give the graph of variation of

binding energy/nucleon versus atomic mass

number. 10
Discuss f-particle spectra in B-decay and
hence the concept of neutrino. 10
Complete the following nuclear reactions :
5

27 A7

. Mg— Al+?27+77

12 13

236 232

Pu— iy

94 92 o

22M 22\} 55,

11 g——>ml“e+..+..

Constants :

h=6:62x 10" VJs

c=23 X 108 m/s

e=16x10""¢C
Hl =9 1*10" 15

= 1:6749x107 g = 1.00866u
m = 1, 67"6 X 10 kg- 1. 007281.1
R-— 1. 097 x 107 m
4 1500
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[Th1s question paper contains 4 printed pages]

Your Roll No. S eeecntetitieiatanncanes
S1. No. of Q. Paper :618 B
Unique Paper Code : 32227502
Name of the Course : B.Sc;(Hons.)
| | ’ ' Physics : DSE - I
Name of the Paper : : Advanced Mathematical
| Physics
Seméste_f P TGRSR V | |
Time : 3 Hours -~ Maximum Marks : 75

Instructions for Candidates

(a) Write your Roll No. on the top 1mmed1ately
on receipt of this question Ppaper. .

(b) Attempt any five questmns in all takmg at
least two questions from each section.

_ (c) All questions carry equal marks.

i "w("‘c’l')?’Atténd, all parts of each question together.
b Section - A

1. a__(a) Determine whether the identity element

- exist or not for the blnary operation * defined
_ as: a *h=gb _. 4

P.T.O.
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(b)

(c)

2. (a)

(b)

3 (@

(b)

(1, 5, 2) are linearly

‘singular matrices, show that :

LetT : R® - R? be defined by
Tx, y, 2)= (x+y 2z, Xx+2y+z, 2x + 2y - 37).
ghow that T is a non- -singular transformation.

Linear transformation T on R? is defined as :
T(x, y)=(3x-4y, x+ 5y 6

Find the matrix representation of T '
to the u-basis : . relative

{u, = (1, 3) and u, = (2, 5)}.

Determine whether cil 2d5] ; 2, 5, 1) ;
ependen or not. 5

Consider the following subspace of R* :
W={a, b, c,d): a+b=0, c=24d
Find the dimension and basis of W. 2,3
Assume that A, I-A, I-A"! are all non-
: o
(I-At + I-AY =T

d;; Ay

Given a matrix A= [a" 4 }, prove thatits
. 21 22

eigenvalue equation is given by

Dt ?_LTr(A)+ det(A)=0. S
wfo 1] |
If B=| |, provethat:
5ol
i cos® -sin0 10
i -sin® cos0 |’ '
£8P,
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4. (a) Find the condition for the following matrix

to be orthogonal : 7
a+bh b-a
a-b a+bl
20 ' -1 3 | -
(b) Evalua';e C , where C= 1 1l 8
| Section-B

5. (a) Show that every second order tensor can be
expressed as a sum of symmetric and skew-
- symmetric tensor. | 3

: (b) Prove that (A X I—::3) xC = ﬁ(A .é) - A(é' 6)’
using tensors. ,7

(c) Given a vector A.:(x, X+y, X+y+z).

Find the matrix elements of the second order
skew-symmetric tensor associated with it. S

6. "(a) ‘Prove that € is an isotropic tensor of order

" three. 3

| (b) Prove that:
. (AxB)=(VxA)B-(VxB}A 7

3o P.T.O.
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(c) Using tensors, show that scalar product of
two vectors is invariant. S

7. (a) Stress tensor (pi_,-) satisfics the equations

P; €= 0 and Py =fn;, where f, is the

restoring force per unit area across the.
plane along x, -axis and 1 is the unit vector
normal to that surface. Prove that
stress tensor 1s a symmetnc tensor of order

two. 7
(b) Stress tensor and strain tensor are related
- as - .

- Pi = O4Crs s

‘where, elastic tensor oy, is symmetric in i,
j and k, s and its general form is

Dies = ABByq + 18y 8y +7 JX
. Prove that ; | |
() Opes = ABiBuq + 1 (8D, + ViBi)
(ii) Py = (31 +2p)e; b 44

8. '(a) A covanant tensor has components xy, 2y —
| ' 7?, xz in cartesian co-ordinates. Find its

covariant components in cylindrical
co-ordinates. 10

_ (b) Prove that gi* is a symmetric cOntravar'ian;
- tensor of order two.
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This question paper contains 4 printed pages.
Your Roll No. ..........vvvsevooooo

S. No. of Paper : 764 _ |
Unique Paper Code - 32227504
Name of the Paper  : Nuclear and Particle Physics
Name of the Coursé : B.Sc. (H) Physics : DSE-2
Semester Y
Duration :3 hours
Maximum Marks 75

(Write your Roll No. on the top immediately
on receipt of this question paper.)

Attempt five questions.in all. Question No. 1 is compulsory.
Attempt any four questions Jrom the remaining set of
questions. Use of scientific calculator is permitted

1. Attempt any five questions:

(a) Calculate the Fermi energy, Fermi momentum and the
- well depth of a nucleus with N = Z = A/2.

(b) What isospin value is expected from an even mass
nuclid‘e (Z, N)?

(c) Whydo unstable nuclei emit alpha particles and not
protons or neutrons?

(&) Define separation energy for neutrons,
A (e) Give the Lepton and Baryon numbers for electrons,
~ protons, neutrons and positrons.

3x5=15
P.T.O.

(f)What is meant by the saturation of nuclear forces?
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2. (a) Find the most stable isobar for A = 57 using the liquid
drop model. Assume the constants as a, = 14 MeV, q,
= 13 MeV, a3 = 0.59 MeV, a4 = 19 MeV, a5 =
(£,0) 33.5 MeV where ay is the volume constant, ¢,
is the surface energy constant, a3, as, as  are
respectively coulombic, asymmetric and pairing
constants. Do not derive the semi-empirical mass
formula.

(b) Thermal neutrons are captured by '° Bs to form ! Bs
which decays by a-particle emission to
ILi. Calculate: |

(i) The Q value of the decay in MeV .

(11) The kinetic energy of the a-particles in MeV.
Rl ' ' 8,7

3. (a) Determine the applied voltage required to operate a
proportional counter with a maximum radial field of
10 Vm'!. The radius of the wire and tube are
respectively 0.003 cm and 1 cm. | |

(b) The alpha particles emitted in the decay of 252Ru have

“energies 6.82 MeV, 6.55 MeV and 6.43 MeV.

. Determine the energies of gamma rays emitted by the
_ daughter nuclei. | ‘

 (c) Give three characteristics of nuclear forces.  5,5,5

4. (a) In an absorption experiment with 1.14 MeV y radiation
- from §3Zn, it is found that the intensity of radiation is

~ reduced to 2% when it passes through 25 cm of
- aluminium, DEtenniné the mass absorption COCff.iC'lentl ‘
~ of aluminium for this radiation. Density of alumintum |
~i5 2700 kg/m3 and M(38Al) = 26.9815. |
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(b) Calculate the binding energy per nucleon for $6Fe ang
- compare this with the value of the proton separation

& cnergy. Given M(56Fe)=55.934939 v, M(3EMn)=
| 54.938046 u .

‘(c)‘ Find the hei'ght of the Coulomb barrier between an
alpha particle and daughter nucleus %D, assuming that

the nuclear potential has a sharp edge at a radius of
1.4A" fm. | 5,5,

5. (a) Using the quark mode] draw _the Baryon octet. State
the quantum number of all the particles in the octet.

(b) Give the principle of a linear accelerator.

(c) A cyclotron, in which the transverse magnetic flux
density is 1.5 weber/m2, is used to accelerate protons.
" Determine the frequency of the source. - 7,4,4

6. (a) What are the advantages of a GM counter over the
ionization chamber for radiation detection?

. (b) Give two differences between direct and compound
. nuclear reactions.

*"f'f;, _ (c')x ': fﬁdicate giving reasons if the following reactions
£ proceed through the weak, strong or electromagnetic
_ interactions or they do not occur:

G y+v
ffj-f,;_f_-”‘_’.,(jii) et+em o ptp | 55,5
T G | p.T.O.

Scanned by CamScanner



4

7. (a) - What is Cerenkov radiation? Calculate the thresh:
velocity for electrons to produce this radiation whe,
travels through a medium of refractive index 1.6.

(b) Alpha particles and deuterons are accelerated un:
identical conditions in a cyclotron. The extraci.
beam of these particles is passed through an absort
What is the ratio of the range of alpha particle to -
range of the deuteron?

(c) Using the uncertainty principle, estimate the energy
required for a proton to be a part of the nucleus. f

5,5,5}

USEFUL DATA: B

M(*4B) = 11.0119305 u ; M(:H)=1.007825 u; Mass ofa
neutron=1.008665 u; M(3Li) = 7.016004 u; M(4He) =
4.002603 u. 3 s '
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