61121

First Semester B.Sc. Degree Examination, December 2018

&

(CBCS Scheme - Freshers - 2016-17 and onwards)
Physics

Paper 101 - MECHANICS - 1, HEAT AND THERMODYNAMICS - 1

Time : 3 Hours] [Max. Marks : 70

Instructions to Candidates : Answer any five questions from each Part,

PART - A
Answer any FIVE of the following questions. Each question carries 8 marks :
(S x 8 = 40)
1., (@) State and explain Newton’s second law of motion.

(b) Derive an expression for the velocity of a body moving through a resistive

medium at low speed under gravity. (3 + 5)

2. (a) State Kepler’s laws of planetary motion.

Q *(b) Define orbital velocity and derive an expression for the same. (3 + 5)

Obtain an expression for the potential energy of a spring when it is

stretched through a distance from its equilibrium position.

(b) What are conservative and non-conservative forces? Give an example for

each. 4 + 4)
4. (a) State and explain Kirchoff’s law of Radiation.
(b) Derive Wien’s law and Rayleigh-Jean’s law from Planck’s law. (2 + 6)
5] (a) Write any four assumptions of kinetic theory of gases.
’ (b) Deduce the perfect gas equation from Kinetic theory of gases. (4 + 4)

Describe Andrew’s experiment on the isothermals of CO, and discuss its results.
8

6.
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amics. What is its significance?
yn :

during an adiabatic process.
(4 + 4)

(a) State and explain First law of Thermod ‘

(b) Derive an expression for work done by a gas

. . i ses?
(@) What are reversible and irreversible proces
f volume

_ . of a gas in terms o
(b) Obtain an expression for the change in entropy (2 + 6)

and temperature.

PART - B
s 4 marks :

, . . : _ h problem carrie
Solve any FIVE of the following problems. Each p (5 x 4 = 20)

A block of wood of mass 2 kg resting on a horizontal table is connected by a
horizontal table is connected by a horizontal string passing over a smooth fixed
pulley to a mass of 0.5 kg hanging from its free end. If the coefficient of friction
between the block and the table is 0.1, calculate the acceleration of the system.

What is the orbital velocity and escape velocity of an artificial satellite revolving
round the Earth at a height 100 km?

Given :
Radius of the Earth is 6400 km and acceleration due to gravity is 9.8 ms™. ‘

A 0.08 kg bullet is accelerated by a rifle barrel 0.6 m long to a speed of 840 ms™.
Calculate the average force exerted on the bullet while it is accelerated using

Work-Energy theorem.

A 5 kg body and a 8 kg body are moving along the X-axis. At a particular instant
the 5 kg body is 1 m from the origin and has a velocity of 3 ms™ and 8 kg body is
2 m from the origin and has a velocity of -1 ms™. Find the position and velocity

of centre of mass.

Find (a) the mean free path and (b) collision frequency for N, molecules. Assume

a molecular diameter of 2x 107 m, given that the average speed of N, molecule

is 511 ms™' and molecular density is 2.5 x 10*® moles m™.

The critical temperature, pressure and volume of a gas are 33.1 K, 1.316 x 10"
Nm-2 and 6.56 x 10° m® per mole respectively. Calculate the van der Waal's

constants of the gas.

2/3

Scanned by CamScanner



61121

15. One litre air at a pr 5 -2
a pressure of 10° Nm™ is suddenly compressed to 107 litre. Find

the final pressure. Given : y = —5~
. 3

A Carnot engine, whose sink is at a temperature of 7°C, has an efficiency of 50%.

16.
It is desired to increase the efficiency to 70%. By how many degrees, the
temperature of the source be increased. ’
' PART - C
Answer any FIVE of the following questions. Each question carries 2 marks :
(5 x 2 =10)
17. (a) A swimmer pushes water backward while swimming. Why?

(b) “It is easier to make a body roll over a surface than to slide.” Justify.
(c) Can apendulum vibrate in an artificial satellite? Explain.

A light body and a heavy body have the same momentum. Which one has a

“ larger kinetic energy? Explain.

(e) In summer, black clothes are not preferred. Justify.

() Why does the temperature of a gas increase when it is suddenly
compressed?

(g) Is Carnot’s engine reversible? Explain.

(h) A reversible adiabatic change is isentropic. Explain.
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/ I SEMISTER B.Sc. EXAMINATIC:N, NOVENMBER/DECEMBER 2019
(CBCS SCHEME-FRESIERS 2016-17 ONWARDS)
PHVSICS-I
PAPER-I: MECHANICS-1, HEAT AND THERMODYNAMICS-I

SCHEME OX' EVALUATION

Time: 3hours Max.Marks:70

Paper Setter: Dr. ADAVALA VENKAT!SSULU, Assistant Professor,
Dcepsrtment of Physics (UG&PG), GFGC-Hoskote, Mob.No.:9449535304 J

Instruction: Answer any FIVE questions ;rom each part
Part-A

Answer any FIVE of the following questions. Each question carries 8 marks. (5X8 =40)
Q.No Scheme of Evaluation Marks
“. 1 (2) Derive the relation between cocfficiciit of static friction and angle of repose
’ Figure and Explanation 2 Marks

Answer
The forces on the block are weight W = my

mg CosB = N (nonmal reaction force) .

when the block just starts sliding then
. ey

ID" COSO rs nax “S N

,E‘_x ,J.c 1“"’.‘“9 0

EFy=N-mg cos0 =0 o . T .
. : fsmnx sme_tillo 2 Marks

Arriving final expression Hs= e
(b) Obtain aa’ expression for the veloci;y of the accelerating body moving .\long an
inclined plane without friction i

Figure and Explanation 2 Marks

mgCos6 = N (Normal force)
and a = g Sin6 [.". mg Sind produces accel:ration]

if “V’ is the velocity ofthe block at the boitom,

then

V2.0=2¢l Sin6

Arriving final expression
V={/2glsind

2 Marks

2 (1) Define Orbital velocity
1 Marlk:

Ansvies | :
Orbital velucity: The minimum velocity 1equired to put a satellite into the orbit, around a
central body (planct) is calted the orbital vlocity
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iy Tnn , o the carth surface
(b) Obtain an expression for the escape vclocity of an objeet from ‘

]

Figure and Explanation and Arriving expression for K.E & P.E of a planet aHm
KE=1/2mv?& PE=- ==

GMm 2 Marks
Totl Energy TE = KE+P E =1/2 mv? - R
Condition”. of maximum altitude, V=V= 0 & 1 = 11= Iimax)
o e GUMM ) o oGP 2 Marks
Arriving an expression =lamvi - — L
: Tmax
And
- 2= 1 1
Solving for Vi* = 2GM [ - rmu] B
Considering the relation for maximum altitude h= rmax—R | 1 Mark
Assuming Imax Vi=Visc
. : 2
Arriving final expression Vese” = 2GM/R 2 Marks
or Vcsc'_‘\[g—.%
3 (2) Explain conservative and non-conservztive forces with examples
Answer i) Conscrvation force: If the work done ty a force in displacing a particle from one
point to apothcg point is independent of the path followed by the particle, is called 2 Marks
conservative force
Ex: Gravitational force, Elastic force etc. work done in a closed path, W=0
if) Non conservative force: If the work done by a force on a path moving between two
points depends on the path followed by a particle is called the non-conservative
force . 2 Marks
Ex: Frictional forces, viscous forces etc. & work done in a closed path, W#0
(b) Derive an expression for work done by a variable force ‘
Answer | Figure and Explanation L 2 MarksﬂL
P A:riving the expression total work done
'_m W= AWI+HAW2+AWs+. ..., 3
¥ = Ficos 01AS)+ F2 Cos0; ASy+......
‘ ” ‘ H‘ Assuming As — 0 & arriving at total work done
i B b —
: | s Expressim W = ff Fcosfds = [, F.ds
A S S
a =~ Area under the curve 1 Mark
4 Derive Plank’s law of radiation for a black body
Answer | Assuming the black body consisting of N numbe. of oscillators and distributing of encrgies for
cach oscillator to the expressions. N= N0+NI+S 1*'--::1::"'
E = 0+E+2E+....4n 2 Marks
and .
Average energy of oscillator E = =
=nhy
According to Maxwell-Boltzmann distribution Nn=Noe KT .................. 1 Mark

Applying to aken ¢ squations &arriving expressions for N & E.-
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-hv =2hv ]
M= No[1+€H +e R +....=No [—=]
1-e Kt
E = No +N] h V*'NZZh Vt.iioe Nnﬂh 1 4
=hv 1 —
e[
S [1-eic""2 3 Marks
1 E ==—
Average energy of the oscillator 1 J
Assuming the no of oscillator in the frequency range v&v+dv, N= —C,—d 4 1 Mark
. iy = s h
Energy density in a black body radiation E,dv=NXE = 8:3 dvX é,’:;’: oo
radiation E;dA =N X E =2 x 24 [~v=% dv=——dA,Bdv=-E1 ] |1 Mark
A eixr—1 A i
5 Show that the pressure exerted Dy i gv ¢ PV =1/3 mnc?
Answer Figure and Explanation 2 Marks
I Change of momentum along the X coordinate fora
| 2
Y molecule =-ml—u’ =F . ... |1Mark
2
/ Similarly F2 = 2‘% ¥ m—l',
G, Total force along X dlrectlon Fx=F1+F2+Fs. | 1 Mark
; {) N * & pressure Px = z— = —[ U2+ U? +---]
| X """q A*"'mm Similarly Py —1—3[ vi2+ va? +—-]
nl Arriving Pz = 5 WP+ Walem] .
' ,/0 X ‘Total pressure, P =[ Px +Py+ Pz] /3 ;
2 ! =w/2V{ [C?+ 244001 | 3 Marks
[~ B =V] =
Lo c? = CE4+CE+CE+CE++CF
r i , ‘n .
Z ey ‘ . w e [ ncz_- Cll + C22+""“';'Cn"']
‘ P= —C2 or PV =1/3mac? | 1 Mark
6 (a) Mention the assumptions of kine(ic theory of gases
‘ Any four assump ionS OfK=T OF gaSES suusussiwwonwrusmensans 2 Marks
Answer | (b) Deduce the relation for the coefficiesi o viscosity of a gas on the basis of kinetic theory
of gases B
Figure and Explanation 2 marks
N o Arriving an expression for momentum lost / unit area /sec by an
o i ,¢ .  upper layer
£ i . ”!‘
i Jm-——*c Momentum gamed by layer B/unit arca /sec 2 Marks
B =12 [v i ]
g _ S Net momentum lost by laycr A /umt area /sec
Flg. . . Vis.osily of puses 1 cv
A =gmn67\:&- ................. 1 Mark
The back ward draggin3 & 2=’ > area = gain or loss of momentura /unit crea
= 1 Mark

. dv 1 ~dv 1 =
ie, N X—=-mnll— &1 =3 mni
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7
Answer

a) State the first law of thermodynamics aad explain its significance

Statement &EXpression dQ =AU AW +e.veeveereeriereereersereereesisosersersessssons 1 Mark
Significances:
1. This law is a relation between heat &work 2 Marks

2. It signifies that heat can be produced by expanding some other form of energy
3. It introduces the concept of internal €NCrgY............c.vevver......

b) Obtain an expression for the amour:t 0. voulk done by an ideal gas during
isothermal process.

Figure &Explanation........c.c.vvvin, — 2 Marks

T - af Expression for Work done by a gas in
1‘ p, AP, V) . ~ expanding from one state to another state,
sl N W=[, DAV g
gl | SincePV=RT - P 1Mark |
& 1

) -I:'._:L B (P, V)

]
o Vi i A

+22 5" lence W= ff [%]dv=RT loge:_z
. 1

= 2,303 RT logm‘;—z
1

Volume (V) —»

2 Marks

a) State Carnot’s theorem. Write the expr ssion for the efficiency of Carnot’s heat engine.

Answer

1) Statement: “NO heat engine working betwcen two heat reservoirs can be more cfficient
than a Carnot’s reversible engine working between the same two temperatures. i.e., “The
efficiency of all reversible engines worki g Lviween the same two temperatures is the
same, irrespective of the working substauce ...

i) n=1-Q/Q: orn=l- TyT; ....... I T T ——— 2 Marks

With explaining the terms  *

S.Mark

Answer

b) Derive an expression for change in entrcpy for a cyclic process

Figure & Explanation ' '_Mark

]

According clausious inequality integral over a cyclic path

Pr f ﬁd_'r(i = fif [dTQ] irreversible path +_r ; [i,rg] reversible paths 0
e i4Q] _a iy qrpe
For reYers.lble. path [ P [T] .S(l) S(f)=dS 1 Mark
R St ostituting in above equation we get
] ' A . f[dQ R o s (Fde A
Fig. . ' Change in entropy ‘ fi [T ] <S(H-8@) or S(H-S() Zfi [T] | 2 Marks
in a cyclic process

Answer ény FIVE of the following problems each problem carries four marks (5x4=20)

Part-B

9.

yolution

A 2kg block is placed on a horizontal su:fac-:. Ti.e co-efficient of static friction between the block
and the surface is 6.15. If an external force o 5N is applied on the block parallel to the surface.

Find the acczleration of the block. Given g=9.8m/sec?. '
o Given: m=2kg , ps =0.15 ,F=5n , g=9.8m/sec?
Frictional force, Fr = psmg =0.15 x2x9.8=2.94N
: g : Applied force = 5N,

Applied forc--limiting frictionai {orce; F- Fr=masis s
F-Fr _5-29% _ 2.06 :

~.acceleration, a = —— T, - L0 g’

1 Mark
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Calculate the mass of the earth, i,

ant=6.67 x10°"! Nm’kg?, radius

10 oo iy
iven thy, ravitational const
of the carth =6.38x105 ' 8 It the gravits
Gi\rgg-cézé‘676\:?31\n ll;\); ";ka'fzd cceleration due to gravity =9.8m/sec’
Solution g m ‘8 » R=6.38x10%, & g=9.8m/sccz. o o { Mark
According to newton’s law of gravitation, G e mg - z}‘ =g
R
=95 1 Mark
_opx(638x10%)" 1 Mark
667x10-11 7 1 Mark
: M=5.98X10"kg..
11 Calculate the work done in lifting a body of mass 28kgs to a height of 1.5m.
. =i — " ezoo 1 Mark
. - Given; m=28kg ,S=1.5m &
Solution .~ W=F..Cos0 = mg.S.Cosd 1 Mark
W =28 X9.8X 1.5X (los 0° — W=411.6] 2 Marks
12 Determine the temperature at which a blackbody loses thermal energy at the rate of 10°Wm™.
Given Stefan’s constant=5.7X10*Wm [ -, 5
Giver. Fo=:0"Wm?, 0=5.7x10°Wm?K™ "
Solution T E=eTY thé; T=(;)”4'- - 2 Mar
_(_10* 4 _
T—(5.7x1o-8) il - 2 Mazrks
13 The mean free path of nitrogen moleculvs at 0°C and one atmosphere is. 0.8X10"'m fmd the
number of nitrogen molecules is 2.7X16-5n°>. calculate the molecular diameter of nitrogen
molecules ' 3
: Givew: A=0.8X10"m, n=2.7X10%m", d=? —_
i I S S S i SRS )V 1 Mar
Solution A Tndtn d = d Lflf mn]
_ %
d=[7 3.14xo.8x10'7x2.7x1025] 1 Mark
A d=3.228x10"" m 2 Marks
14 Calculate the van der Waal’s cusistants » and b. Given that critical pressure of the gas is 2.1x10°
Nm™ and cr*tical volume for a mole ¢f: s is 45X10%m’.
Givea: P, =2:1 X{0° Nur?, Ve=45X10°m?, a=? b=?
Solution : We have Ve=3b —b=2¢ 1 Mark
_ 45X107° L 6.3
b= 5 =15X10"m 1 Mark
Pe-gppz 27 27Pd) 1 Mark
a=27 X 2.1 X 106X (15%.10°)?
a=0.0127 Nm*mol’ 1 Mark

One mole of an ideal gas at 273k.is cubj>cted to a reversible adiabatic expansion to double its

15
volume. Calculate the change in tempceiature of the gas, given Y=1.4. |
, T =273k, Y=14,T; =Ty[ 5| | 1 Mark
Solution V11, V21
T X ] = X i
' T2=207k | 2 Marks
16 Calculate the change in entropy whés - Jkgoficeat 273K|11elts-i-:ito water and the tzmperature

heat of watei = 4200 Jko™ 17!,

of water is raised to 20Ck. Given eniroy - +hange in melting ice ot 2731=61.5JK ! un:l snecific

Given: m=0.5 kg, T) =27° %, Ta =309, & (8 8) icewate =615 17"
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. o Sw=4200Jkg"'k’ |
Solution ) e 1 Mark
Change in entropy when wa 2r is heated from T to T2 (AS)T;"]‘““
' = v In|=
(AS) water nslo? “[n 1 Mark
(18) water= 0.5 X 4200 X In T 198.1 1 Mark
Net change in er.tzopy, (AS) net = (AS) ice-water + (AS)-\lﬂwi '
6 .(AS) net =61.5 +198.1 = 259.6 JK 1 Mark
Pari—-C .
Answer any five of the following, Each questic:1 carries t'vo marks (5X2=10)
17. (a) Why it is difficult to run fast on sand? o é
Answer | When we run on sand, the irregularities forr:: i are deeper.so that friction is increased.
hence it is difficult to run fast on sand ‘ 2 Marks
(b) Is it possible to shield a body from gravitat snal effects? Explain
Answer: | No; o 1 Mark
Gravitational force does not depend upon il ~nre of intervening medium. 1 Mark:
(0) Does the momentum of syste:a of a part:z s always conserved? Justify
Answer: | No. : 1 Mark
Momentum ofa syz‘em of particles is cons«: . ad only if the external force on the system is
ZEero. _ ’ ; N 1 Mark
(d) Wiy docs the good absorber of radiant .- ;; gy appcar black?
Answer: | A good absorbing surface removes all visiblc colors when it converts all the radiant
cnergy incident upon it to heat, it cannot both absorb and reflect the same wave length at
the same time. _ 2 Marks
(c) Does the temperature of the gas increase *+<. it is compressed suddenly? Explain
Yes,
Answer: | Wezk has to be done to compress a gas, this voric is converted into heat ar< hence the 1 Mark
temperature of the gas increases. ,
e 1 Mark
H What are the factors on which the Vander - ‘aals correction for the pressure
depends? : 1 Mark
‘Answer: | 1) Number of molecules striking per second per v+ it area of the walls of the container.
2) The number of molecules in a given volum:.
) 8 oll_m _ 1 Mark
(g) Does the internal cnergy of a substance is a :tare function? Justify
Answer: | Yes, - . - 1 Mark
Change in intemal cnergy of a system is independent of the path between the two states, 1 Mark
(h) Can the cfficiency »f Carnot’s engine 10,7 2 Explain,
Answer: | No, i 1 Mark
. ; . T.
Efficiency of ideal engine,n =1- T—’
1
For 100% eiliciency, i.e.n =1, T2 must be ze:o, but practically it is not possible to have
12 =0K. .. efliciency of Carnot’s Engine is cuveys less than 100%
ke T et
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RS’ FORUM

. BANGALORE UNIVERSITY PHYSICS TEACHE

I SEMESTER B.Sc. MODEL QUESTION PAPER

SUBJECT: PHYSICS
PAPER: MECHANICS -1, HEAT AND THERMODYNAMICS -1
- (PHY T 101)
TIME : 3 HOURS MAX. MARKS : 70
PART -A

1. Answer any FIVE of the following . 5x 8=40

)AT ate Newton's third law of motion and mention one example.
/E{g::n’ve an expression for the velocity of a body falling under gravity through a

(- resistive medium at low speed. Represent the variation of velocity with time

raphically. )
s d (2+6)

Define gravitational field and gravitational potential energy.

}What is escape velocity? Derive an expression for the escape velocity.
: (2+6)

3. a) Explain the concept of center of mass of a system of particles.

b) Derive an expression for the velocity of a rocket. /
: (2+6)

4, a) State any two postulates of Planck’s quantum hypothesis.
b) Derive Planck’s law of radiation and hence deduce Wien's displacement law.
(2+6)

~#JMention any three assumptions of kinetic theory of gases.
' at is molar specific of a gas at constant volume? Derive an expression for the

specific heat of an ideal gas at constant volume.

(3+5)
6. a) Describe Andrew's experiment on carbon-dioxide and mention the results. ,
) - (8)
7.-a) Distinguish between intensive and extensive variables. '
b) What is an adiabatic proéess . Derive an expression for work done in an
adiabatic process.
(2+6)
8. aj Explain the Carnot's cycle and derive an expression for its efficiency in terms of
the temperatures of.the source and sink. (8)

e

MODEL PAPER - 1: 1 SEM Pt
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BANGALORE UNIVERSITY PHYSICS TEACHERS' FORUM

ART IR
s (5 x4 =20)
ILAnswer any five of the following

ich makes an angle 300 with the
#) Ablock of mass 2 kg is placed on an inclined plane which makes an .nu,l\t/."
- W face is 2 What force
hovizontal, The coefficient of friction between the black and surface i - ‘

at the bloe 5 without
should be applied to the block along the incline so that the block move: down

.
any acceleration? R

10) Calculate the time period of satellite at 4000km above the earth surface given radius of
the earth = 6400Km, Re=6400km, (}::6.67,\(10'“an21(;;'2, Me=5.97x1 04K,

11} A 80g bullet is accelerated by a riffle barrel 60cm long to a speed of 640ms-L.Calculate
the average force exerted on the bullet while jt is accelerated,

12) Calculate the maximum amount of heat which may be lost per second by radiation by a

Sphere 18cm in diameter atatemperature 0f2270C, when placed in an enclosure at 27°C,
Stefan’s constant = 5.67x10-8Wn-2 K+, g

13) Calculate the mean free path and therma| conductivity of air molecules at STP given that

viscosity =1,7x105 N S m?, mean velocity=4.5x1OzmS'l,density=1.29 kg m3 and
Specific heat at constant volume = 21 Jmgl-1K-1,

14) The critical pressure, tempe

rature and volume of the gasare L316X101Nm 1, 33.1Kand
6.56X105m3 per mole re

spectively calculate the van der Waals constants of the gas,

15) A Carnot engine with low temperature reservojr gt 7%C has
much should the temperature of the
the efficiency to 709,

an efficiency of 45%.By how
high temperature reservoir be changed to increase

16) Determine the change in entropy when 1Kg of wate

ris heated from 209C to 95°C.Given
specific heat of water =4.2x 1 03) kg1 K1,

PART C
1. AnsWerany Five of the following 5X2=10
17 a) Itis easier to roll than to pull a barrel along a road. Explain,
b) A player lowers his hands while catching a hard cricket ball, Justify
¢) Is the collision between two rubber balls elastjc? Explain,
d) The temperature of a black body is 6000K and emits radiation of wavelen
JAfits  temperature is 5500K, how would the wavelength vary?

e) Two different gases are at the same temperature -Does it imply th
the same rms velocity? Explain.

' nner
MODEL PAPER - 1 + 1 SFM Scanned by CamSca
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BANGALORE UNIVERSITY PHYSICS TEACHERS’ FORUM

it i — S
w

f) Cp greater than Cy .Justify.
g) The efficiency of a Carnot’s engine cannot be greater than one. Why?
h) Which of the two has lower entropy - 1kg of ice or 1Kg of water ? Explain.

%k % %k %k %k %
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TR RS’ FORUM
BANGALORE UNIVERSITY PHYSICS TEACHER “FORUD
M

I SEMESTER B.Sc. MODEL PAPER

i/

(2016 - 17 and onwards)
PHYSICS (Paper -1:101)

MECHANICS - 1, Heat and THERMODYNAMICS -1

Max. Marks: 70
Time : 3 hours

. " Part - B and
Instructions : Answer 5 questions from Part - A, 5 questions from Part
5 questions from Part - C

PART = A
I. Answerany FIVE of the following. Each question carries Eight marks. (5 x 8 = 40)

1. a. Define drag force and terminal velocity. Obtain an expression for instantaneous
velocity and instantaneous position of a body falling freely under gravity where
resistance varies directly as the velocity of the body.

b. Distinguish between static friction and kinetic friction. 2+4+2)

2. a. Obtain expressions for radial and transverse components of velocity and
acceleration of a particle moving in a plane.

b. Show that the areal velocity of a planetis a constant (6+2)

3. a. State and explain work - energy theorem. Hence deduce an expression for work
done by a variable force.

b. What are conservative forces? Show that the work done by conservative forces
are path independent, G +3)

4. (a) Show that the linear momentum of a system of particles is equal to the linear
momentum of the centre of mass of the system.

(b) Deduce Wien'’s displacement law and Rayleigh-Jeans law from Planck’s law.

4 +4)
5. 2. Using a suitable graph, explain the Maxwell's law of distribution of molecular
velocities in a gas at different temperature.

b. Obtain an expression for the coefficient of thermal conductivity K of a gas in terms
of the mean free path of its molecule. 4 +4)

@ a. Compare and contrast Andrew’s and van der Waals isotherm:s.
b. Derive the expressions for critical constants Pc, Vc and Tc in terms of the van der
Waals constants a and b. (3+5)

- o

3 DADT e g
M.(.)DE:. . aelk-1:1SEM y
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7 )
? w that worl bre w &
m <done ina thermodynamic process is equal to the area under a PV

b. Obtain -

. . g it

an ‘ess
€Xpression for work done in an isothermal process
8 [4 + 4]
. (@) Obtain ; S
ga)s an expression for change of entropy during the free expansion of an ideal

@how that the entropy remains constant in a cyclic process

(4 + 4]

PART B
Il. Answer any FIVE of the following. Each question carries FOUR marks.

(5x4=20)
9. Asphere of 0.02 kg falls through aresistive medium under the action of gravity. If the

drag coefficient is 0.5, calculate the terminal velocity when the resistive force is
proportional to the square of velocity

10. An asteroid of mass 2 X 10~*times the mass of earth revolves in a circular orbit
around the Sun at a distance that is twice Earth’s distance from the Sun. (a) Calculate

the period of revolution of the asteroid in years. (b) What is the kinetic energy of the
asteroid revolving about the Sun?

11. The mass of the Moon is 1.2% of the mass of the earth, The distance between the

centre of the earth and the Moon is 386.4 X 10 m. Find the centre of mass of the
Earth-Moon system.

12. A cavity at 6000K has an energy distribution corresponding to a black body. Calculate

the total power radiated through a hole of Imm diameter made through the black
body.

13.If the rms velocity of hydrogen molecule at NTP is 1.84 kms-1, find the rms velocity of

. oxygen molecule at NTP. Molecular weights of hydrogen and oxygen are 2 and 32
respectively. '

14. For a gas, critical pressure is 12.8 atm. And critical volume for a mole is 70 x 10-6 m3,
Calculate the van der waals constants and the critical temperature.
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15. A cylinder of ideal gas is closed by an 8 kg moveable piston of ar;}a - Cmoé qt::z
atmospheric pressure is 100 kPa. When the gas is heated from 30 C tl') 100

piston rises 20 cm. The piston is then fastened in the place and the gas Is COOIed_ Ve

30°C. IfAQ, is the heat added to the gas during heating and AQ, is the heat lost during

cooling, find the difference.

16. Consider a system of water that consists of two parts: 1 kg initially at 90°C and
another 1.5 kg initially at 109C. Suppose the two are mixed together in an insulated
container and come to equilibrium. Calculate the change in entropy of the system.

(Given : Cp, = 4200] kg ~1K~%)

PART C
Answer any FIVE of the following. Each question carries TWO marks.
a. Isalarge brake on a bicycle more effective than a small one?

b. A satellite does not need fuel to circle around the earth. Why?
A car and a bus moving with the same linear momentum are brought to rest

111, (5x2=10)

C.
by applying equal retarding forces. Which body comes to rest in a shorter
distance?

d. Earth is constantly receiving heat radiation from the Sun, yet it does not
become as hot as the Sun. Explain

e. At very low pressures the viscosity of a gas is directly proportional to the
pressure. Explain

f. What is the essential reason for the isotherms of real gases to deviate from
‘ideal’ gas behaviour below its critical temperature?

g. For an ideal gas, an adiabatic expansion curve is always steeper than the
isothermal curve in a PV diagram for the same change in pressure and volume.
Explain, .

h. Anideal gas undergoes an isothermal expansion at 77°C increasing its volume

from 1.3 L to 3.4 L. The entropy change of the gasis 24 ] K~. How many moles

of the gas are present?

¥k k ok ¥ %
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I SEMESTER B.Sc. MODEL PAPER
(2016 - 17 and onwards)

PHYSICS (Paper-1:101)

MECHANICS - 1, Heat and THERMODYNAMICS - 1

Time : 3 hours Max. Marks: 70

Instructions : Answer 5 questions'from Part - A, 5 questions from Part - B and

5 questions frem Part - C |
PART -A ' ‘

Answer any FIVE of the following. Each question carries Eight marks. (5 x 8 = 40)

1. (a) Obtain an expression for acceleration of a body sliding down a rough inclined

lane.
(b) ll;sing free body diagram, obtain expressions for acceleration of masses and the
contact force acting between two bodies in contact
(5+3)
2. (a) Obtain an expression for the gravitational potential at a point outside a solid
sphere
(b) Arrive at the expression for instantaneous velocity of a body falling through a
resistive medium under the action of gravity. Assume that the resistive force to
vary directly as square of velocity of the body.
(4+4)
3. (a) Distinguish between conservative and non - conservative forces.

(b) Derive an expression for the velocity of a rocket . P
Wwing M“Md; + 4)

(b) Derive the expression for energy density in terms of frequency

4. (a) Mention the-assumptions of Planck’s theory of radiation D( 7
(2+6) é

, . . 1
. Derive the kinetic equation pV =3 mnc?
Obtain the correction for Volume and pressure in the ideal gas equation to arrive at

the van der waals equation of state for a real gas. How would you justify the

\J

IS

correction?

7. {(a) Show that thermodynamic work done is a path dependent function.
(b) Show that the Kelvin - Planck and the Clausius statements of second law of

“thermodynamics are equivalent.
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, . Mention the
8. /(a) Explain using a PV diagram the practical four - stroke Otto cycle
expression for its efficiency.,

(b) Show that the entropy is a measure of unavailability of energy in a system
(5+3)

PART B — 20)
II.  Answer any FIVE of the following. Each question carries FOURmarks. (5 X4 =
9. What s the velocity of a sphere falling in a resistive medium under gravity a‘t atime
of 8 ms, if its terminal velocity is 0.05 ms-! assuming the force to be proportional to
velocity? The time constant is 1.61 s.

10. Two blocks are connected over a massless pulley as shown. The
mass of block 1 is 10 kg and the coefficient of kinetic friction is
0.2. Block A slides down the incline at constant speed. Find the
mass of block 2. (8 =.309)

11.To push a 25 kg crate up a 27° incline, a worker exerts a force of 120 N, parallel to the
incline. As the crate slides 3.6 m, how much work is done on the crate by (a) the
worker, (b) the force of gravity, and (c) the normal force on the incline?

12. Centre of mass of three bodies 10 g, 20 gand 25 gisat(1,-2,1). Where should
another 30 g body be placed such that the c.m is at (1,1,1).

13. The mean kinetic energy of a molecule in hydrogen gas at 0°Cis 5.62x10-21 |, The
molar gas constant is 8.31 ] K-! mol-!, Calculate the Avogadro number.

14. The viscosity of nitrogen at 27°Cisn = 1.7 x 10~5Nsm™2, Calculate the diameter of
the molecule of the gas given k = 1.38 x 1072*JK~!,n = 6.023 x 1023mol~'and the

molecular weight is 28.

15. During an isobaric process the work done by the oxygen gas is 5 J. Calculate the
amount of heat transferred to the gas. (y = 1.4).

16. A Carnot’s engine working as a refrigerator between 350 K and 250 K received 2000
of heat from the reservoir at lower temperature. Calculate the ount of heat rejected
to the reservoir at higher temperature and also the work dq'

Scanned by CamScanner




BANGALORE UNIVERSITY PHYSICS TEACHERS' FORUM

III. Answer any FIVE of the following. Each question carries TWO ma
a.

PART C
rks. (5x2=10)

A skydiver is falling at his terminal speed. Immediately after he opens his

parachute, what happens to the speed?
Can you stop a car on a frictionless horizon

A car is moving on a straight smooth level hori
velocity. What is the work done? Justify
A projectile is fired into the air and su
What is the path followed of the centre o
resistance? Explain. i

Why does the coefficient of viscosity of a ga

very high temperatures? :
No gas appears to obey van der Waals equation of state near the critical point.

Justify the statement.
How is the work done in an adiabatic process related to the internal energy?

tal road by applying brakes? Explain
zontal surface at a constant

ddenly explddes into several fragments.
f mass of the fragments in absence of air

s increase more rapidly than JT at

Explain.
A mass of gas is first expanded isothermally an
to its original volume. What single process is required to restore the system to

d then compressed adiabatically

its original state? Explain

% % %k ¥ % %k
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1 SEM B.Sc. PHYSICS (101)
(New Syllabus effective from the academic year 2016 - 17)
Model Paper
Time :3 hours Max. Marks : 70
Part A
. Answer any FIVE of the following 5x8=40

1. a. Define drag force and terminal velocity. Obtain an expression for instantaneous velocity and

instantaneous position of a body falling freely under gravity where resistance varies directly as
the velocity of the body.

b. Distinguish between static friction and kinetic friction. (6+2)

2. a. Obtain expressions for radial and transverse velocity and acceleratior: of a particle moving in a

plane.

b. State Kepler's laws of planetary motion (5+3)

3. /. Give the relation between conservative force and potential energy difference. Hence, derive an

expression for the potential energy of spring when it is stretched through a distance x from the
un-stretched condition(x = 0).

b. Derive Newton’s second law of motion for a system of particles. (4+4)

4. Derive Planck’s law of radiation and hence deduce Wien's Law & Rayleigh - Jeans Law.

5. a.Obtain the expression for the pressure exerted by a gas on the basis of kinetic theory.

b. State the law Ofec_]uipartition of energy. (6+2)

-6. @ Describe with a diagram Andrews experiments on Carbon dioxide
\o j ;Mh

‘B-What are the critical constants of a gas? Name them. T (6+2)

7. 3. Derive the relation between the pressure and volume of a gas undergoing an adiabatic process.

. Explain why the adiabatic PV curve is steeper than the isothermal curve. (6 +2)

. Explain with a diagram the working of a Carnot’s engine.

. State the second law of thermodynamics in terms of entropy. (6 +2)

MODEL PAPER-4:ISEM
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) PART B
| - Answer any FIVE of the following,
)

1 5x4=20

9. Two blocks are connected by a cord of negligible mass that passes over a frictionless pulley. One

block has mass 1.30 kg and the other 2.5 kg. Using free body diagram calculate the (i) magnitude
of acceleration of the blocks and (ii) tension in the cord.

10. A space transportation vehicle releases a 470‘kg communications satellite while in an orbit 280 km

above the surface of the Earth. A rocket éngine on the satellite boosts it into a geosynchronous

orbit. How much energy does the engine have to provide? (Assume the height of geosynchronous
satellite to be 36,000 km above the surface of Earth)

11. Two particles of masses 5 kg and 10 kg have position wectors (3i + 2j - k) and (i -j + 3Kk)

respectively. Calculate the position vector and the distance of centre of mass from the origin.

12. A body of mass 1 kg initially at rest explodes into 3 pieces of masses in the ratio 1:1:3. Two pieces of

equal masses fly off perpendicular to each other with a speed of 30 ms-!. Find the velocity of the
heavier mass.

13. Calculate the mean free path of oxygen molecules at STP given their diameter is 3 x 10-10 m.

14. The critical temperature, pressure and volume of a gas are 33.1 K, 1.316 x 10! Nm- and 6.56 x 105
m3 per mole respectively. Calculate the Van der Waals’ constants of the gas.

15. Two moles of an ideal gas at 279 C expands adiabatically till the volume is doubled. Calculate the
resulting temperature and the work done by the gas.

!
[

16. Efficiency of a Carnot engine changes from 1/6 to 1/3 when the source temperature is increased by
100 K. Find the temperature of the sink.

Scanned by CamScanner



__BANGALORE UNIVERSITY PHYSICS TEACHERS’ FORUM ____

PART C
17. Answer any FIVE of the following. 5x2=10

a. Ifa car collides head on with a massive truck, which vehicle experiences the (a) greater force (b)

greater acceleration?

B

b. A comet moves in an elliptical orbit around the sun. Which point in its orbit represents the highest

value of (a) speed of the comet (b) total energy of the sun-comet system?

c. Bullet 2 has twice the mass of bullet 1. Both are fired so that they have the same speed. If the kmetlc

energy of bullet 1 is K then what i is the kinetic energy of bullet 2?
d. Why are the outer walls of a thermos flask made shining?
e. Why is Cp greater than Cv? Explain.
f. * Explain why the coefficient of viscosity of a gas is independent of pressure.

g. Will the internal energy change when an ideal gas is compressed isothermally? Explain.

h. Whatis the change in entropy in a reversible process? Explain.
g ’

¢

% %k %k %k %k %

Scanned by CamScanner



= Ry 163 28¢5 040

NS - 284

Sc. inati
Examlnatlon, November/December 2016

Fresh - 2016.17
=17 and Onw
PHYSICS - | ards)

) M i
echanics |, Heat ang Thermodynamics — |

Time: 3 Hours
Max. Marks : 70

Instruction : Answer five questions from each Part.

b
* PART-A-
Answerany five questions. Each question carries eight marks. (5%x8=40)
1. a) State Newton’s second law of motion.

b) Define terminal velocity of a body falling under gravity in a resistive medium.

c) Assqming the expression for instantaneous velocity of a body falling under
gravity in a resistive medium at low speed, derive the expression for its
instantaneous acceleration. (2+2+4)

2. a) State Kepler’s laws of planetary motion.
b) Define escape velocity of an object from a planet's surface and derive an
9 expression for the same. (3+5)

3. a) State and explain work energy theorem.

b) Derive an expression for the potential energy of a spring when it is stretched
through a distance x from its unstretched position x=0. - (2+6)

4. Derive Planck’s radiation formula in terms of frequency of radiation . 8

5. a) Derive an expression for the mean (average) velocity of a gas molecule on
the basis of Maxwell’s law of distribution of molecular velocities.

\ 1
b) Deduce the perfect gas equation from the equation PV = 3 mnc? where the

symbols have their usual meaning. (4+4)

P.T.0.
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6. a) Define critical temperature of a real gas.

b) Derive the expressions for critical volume and critical temperature of a real

gas in terms of the Vander Waal's constants a and b. (2+6)

7. a) State First Law of thermodynamics and apply the same to an isochoric

process.
b) Derive the expression for work done by n moles of an ideal gas in an isotherma(|4+4‘.

process.
8. a) State Clausius's statement of second law of thermodynamics. ]

b) Describe the construction and working of a Carnot’'s engine. Write the
expression for its efficiency in terms of heat absorbed from the source and (246)

rejected to the sink.
PART-B
Solve any five of the following problems. Each problem carries four marks. (5%4=20)

9. Ablock of mass 1 kg is placed on a horizontal surface. The coefficient of stat'\.c
friction between the block and the surface is 0.2. If an external force of 3 N is
applied on the block parallel to the surface, find the acceleration of the block.

Given g =10 ms=

10. Calculate the magnitude of the gravitational intensity due to a solid sphere of
mass 5000 kg and radius 0.5 m at a point 1.5 m from its surface.

Given G = 6.67 x10™"" Nm?kg2.
11. Two particles of mass 5 kg and 10 kg have position vectors (3°| +6“]_.3f<) m and

(31-9]+3k) m respectively from the origin of a co-ordinate system. Calculate
the position vector and distance of their center of mass from the origin.

12. Calculate the wavelength corresponding to maximum intensity emitted by a
black body at 2900 K.
Given Wien'’s constant = 2.9 x10° mK.
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3. The mean free path of Nitrogen molecule at 573 K and 1 atmosphere pre
n molecule is 3.2/%\  find the number of

ssure is

8 X 10" m. \f the diameter of nitroge
Nitrogen molecules per m?.

14. The rms spe leis 490 ms-". Calculate the coefficient of viscosity
| peed of a gas molecule | 4 the mean free path of

i ofthe gas given the density of the gas is 1.25 kg m™
Vmenn

—

the molecule is 8.85 x 10-*m. Given: B

~ 15 Anideal gas adiabatically expands from aninitial volume 0.1 m*toa ﬂn_azl V'Ol(l;?;\e
P 0.149 md.\f the pressure of the gas decreases from 1Nm2t0 0.57 Nm”?, fin ! et
ratio of specific heat capacity at constant pressure to specific heat capacity a

constant volume of the gas ()

16. Calculate the change in entropy when 0.05 kg of ice at 273 K melts ipto water
and the temperature of wateris raised to 300 K. Give entropy change in melting

ice at 273 k = 61.5 Jk-' and specific heat capacity of water = 4200 Jkg 'k,
PART-C
Answer any five of the following. Each question carries two marks. (5%x2=10)

17. a) Two pieces of paper of equal size one plane and the other crumpled are
dropped from rest in air. Which of them reaches the ground first ? Explain.

b) Does the moon have an atmosphere ? Explain.

c) A book is moved on a rough table top from one point to another. Does the
work done by the external agent in moving the book against friction depend
on the path taken by the book ? Explain.

d) Where is the center of mass of the sun-earth system located ? Explain.

e) Does a gas confined in a container exhibit the property of viscosity ? Explain.

f) Can air be liquified at room temperature by the mere application of pressure ?
Explain.

g) Cana refrigerator be considered as a heat engine working in reverse direction ?
Explain.

h) In an adiabatic expansion of a gas how does the internal energy change ?
Explain.
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(CBCS) (Fresh + Repeaters) (2016-2017 and Onwards)
~PHYSICS -1l _-
Mechamcs 2 Heat and Thermodynamics - 2
- Time : 3 Hours Max. Marks : 70
Instruction : An.swe'r any five questions from each Part.
: PART - A
Answer any five questions. Each quésijdn carries eight marks. (5%8=40)

. : i
1. a) Define simple harmonic motion.
b) Derive an expression for the time period of oscillationsof a simple pendullum

for small amplitude. e (1+7)
2. a) Whatis a cantilever ?
b) Give the theory of single cantilever. (1+7)
3. Derive Maxwell’s four thermodynamic relations from thermodynamical
< potentials. ' 8
4. Derive clausius clapeyron’s latent heat equation. What is the effect of
pressure on melting point of ice and boiling point of water ? 8
: L (
5. a) Distinguish between inertial and non-inertial frames of reference.
(2+6)

b) Describe Michelson-M_orley experiment and discuss its result.

6. a) State the postulates of special theory of relativity.
b) Deduce Einstein’s mass-energy relation E = mcz,_whére the symbols

have their usual meaning. (246)

e.X.0.

e e .
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7.°2) Define moment of inertia and radius of gyration.”*
.. b)"State and prove parallel axes theorem for two dimensional case. (:

8. a) Define group velocity and phase velocity.
b) Derive an expression for the speed of transverse waves on a uniform.
strefchied string interms of tension and mass per unit length: (2+

'PART-B
Solve any five problerﬁs. Each ’pr@blém carries four marks. (5x4=20

9. A square lamina of side 0.30 m oscillates in a vehical'plane about a horizontal

axis perpendicular to its plane. Calctilate the minimum time period of oscillations
- ) : . . ’ — Q
of compound pendulum. Given K = %/gand g=9.8ms2 21 ) ¥

Find the amount of work done in tWisting a.steel wire of radius 1 mm, length
0.25 m through an angle of 45°. Given the rigidity modulus for steel is

8x10% N/m2.

Calculate the speéific heat of saturated steam givén that specific heat of water at
100°C = 4242 JK™' and latent heat of vapourisation decreases with size in temp
at the rate of 2688 JK™' latent heat of vapourisation of steam = 540 x 4200 JK-.

10.
il

12.
of one gram mole of oxygen when pressure reduced by 60 atmosphere. The

initial temperature of the gas is 27°C. Given for oxygen Cp = 29.53 JK™' mole ',
R =8.3 JK" mole',a=0.132 Nm*mole?, b =3.12 x 105 m3 mole~'.

At what speed the mass of the particle will be 1 25 times its rest mass ? Given

the velocity of light is 3 x 108 m/s.

14. A 7 meson has mean life time of 2.2 x 10~%s when measured at rest. How far
does it travel before decaying into another particle if its sped is 0.99 C.

13.

Calculate the angular momentum of a solid sphere of mass 5 kg and its radius
12 cm spinning at 12 revolutions per second.

16. Astring of length 0.5 m and mass per unit length is 2 x 10~ kg/m is stretched
with a tension of 12 N. Calculate the velocity and frequency of fundamental

15.

note.

Calculate the change in temperature proddced by adiabatic throttling process e
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,Answer any fwe questlons Each questlon cames two marks. ' (5X2=10_)-

17. a) ln a snmple harmonic motlon at WhICh position P. E. and K.E. are
~.maximum. : : .

b) Springs are made of copper or. steel Why ?
¢) Why C,isgreaterthanC,?: .

d) Hydrogen and Helium shows negative Joule-Thomsons effect at room
temperature. Explain.

e) Name any two frame dependent forces.
f) Is the moving clock go slow or fast ? Explain.
g) What happens, when a man on tum table out stretches his hands suddenly ? |

-h) Can sound waves be polarised. Explain.
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Il Semester B.Sc. Examination, May 2017
(CBCS) (Freshers) (2016-17 and Onwards)
PHYSICS - 1I
Mechanics — 2, Heat and Thermodynamics — 2
Time : 3 Hours Max. Marks : 70

Instruction : Answerfive questions from each Part.

PART-A
(5%8=40)

b

Answerany five questions. Each question carries eight marks.

1. a) What s periodic motion ? Give an example.
b) What is compound pendulum ? Deduce an expression for its time period. (2+6)

a) Arrive at the relation between elastic constants K = T q2 ]where symbols
— 0

have their usual notations.
b) Write the theoretical and practical limiting values of Poisson’s ratio. (6+2)
a) Give the significance of thermodynamic potentials.

B b) Using Ma;{;i}ell's thermodynamic relations obtain an expression for the
difference in specific heats for a perfect gas. (2+6)

4. a) Explain melting and sublimation of a solid.

b) Deduce an expression for Joule-Thomson coefficient. (2+6)

a) Distinguish between inertial and non-inertial frames of reference.

(2+6)

b) Show that acceleration is invariant under Galilean transformations.

a) State the postulates of special theory of relativity.

b) Obtain Lorentz transformation equations.
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7. a) Define moment of inertia.

b) Deduce an expression for moment of inertia of a solid sphere about an axis

passing through its diameter. (246)
8. a) Whatis wave motion ? Mention the characteristics of a wave. .
b) Derive the equation of a progressive wave. (4+4) 1
PART-B /
' (5%4=20)

Answerany five problems. Each problem carries 4 marks.

9. Aparticle of mass 0.01 kg, executing SHM makes 30 oscillations in 2s with an
amplitude of 0.08 m. Find the maximum velocity of the particle. ”

10. A sphere is suspended from a wire of length 1 m and radius 0.5 x 103 m. If the
period of torsional oscillations is 1.23 s and moment of inertia of the sphere
about an axis through its diameter is 0.03 x 10-2 kg m2, calculate rigidity

modulus of the material of the wire.

11. Calculate the decrease in the melting point of ice when the pressure changes by
1 atmosphere, specific volume of ice at 273 Kis 1.091 x 10-3 m3 kg~ and that
of water at 273 K is 10-3 m3 kg~! and latent heat of ice, L = 36 x 105 Jkgt, A

one atmosphere = 10> Nm—2.

12. The Van der Waals constant for hydrogen are a = 0.02 47 Nm# mot2,
b=2.65x10°m3mol~'. R =8.31 Jmol~! K-. Find the inversion

temperature of hydrogen.

13. Calculate the expected fringe shiftin Michelson-Morley experiment. If the effective
length of each path is 6 m, velocity of the earth round the sun is 3 x 104 ms-1
and wave length of monochromatic light used is 5000A (Velocity of light is
3x 108 ms™).

14. Calculate the velocity at which the mass of the electron is /3 times its rest

mass. (Velocity of light is 3 x 108 ms—1).
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15. Calculate the moment of inertia of a uniform disc of mass 0.2 kg and radius 0.05 m
about an axis passing through its edge and perpendicular to the plane of the

} disc.
16. The equation of a progressive wave is y = 4sin 2n [ LI, ] metre. Findits
amplitude and velocity. 0.02 400

' ’
PART-C
(5%x2=10)

" 6 Answer any five questions. Each question carries two marks.
17. a) What should be the time period of a simple pendulumin a freely falling lift ?

Explain.
b) Justify the statement that Poissons ratio cannot be negative.

c) The melting point of ice decreases and that of wax increases with an increase

in pressure. Explain.
d) Ideal gas does not show Joule-Thomson effect. Why ?
e) Ether was assigned self contradictory properties. Explain.

f) Moving clock runs slow. Explain.
g) There are two spheres of same mass and same radius. One is solid and the

other is hollow. Which of them has a larger moment of inertia about an axis

through the diameter.
h) Which properties of the medium are necessary for the propagation of a

mechanical wave through it ?
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Second Semester B.Sc. Degree Examination,
May/June 2019
(CBCS Scheme — Freshers + Repeaters - 2016-17 and onwards)
Physics '

Paper 201 - MECHANICS - 2, HEAT AND THERMODYNAMICS - 2

Time : 3 Hours] [Max. Marks : 70

Instructions to Candidates : Answer any five questions from each Part.

PART - A
Answer any FIVE questions. Each question carries 8 marks : (5 x 8 = 40)
1. (a) What is simple harmonic motion? Give an example.
(2 + 6)

@ Obtain an expression for the velocity of a body executing SHM.

What is a cantiliver? Obtain an expression for the depression at the free end of

thin light beam clamped horizontally at one end and loaded at the other end.
(8)

A./ @ What is meant by Helmholtz free energy?
— : s ——— =
(b) Deduce the following Maxwell’s relations. (2 + 6)

eq

0 (&), (&)
o ()1,

: }/ (a) What is meant by triple point of water?

Deduce Clausius-Clapeyron’s Latent heat equation. What is the effect of

(b)
(1+7)

pressure on boiling point of water?
Show that under Galilean transformations, velocity is variant and acceleration is

&
(8)

invariant.

1/3
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6. @ Define :

()  Proper length and

(ii)  Proper time

lativit
_P). Deduce the mass energy relation according to the theory SR ?2 .,_g)

7. (a) State and prove the perpendicular axes theorem. k

(b) ~ Obtain an expression for moment of inertia of a solid sphere about ag ix;s
passing through its diameter. ( )

4( (@) What are transverse and longitudinal wave motions? Give an example for

each.
(b) Derive the relation between group velocity and phase velocity. (4 +4)
PART -B-
Solve any FIVE problems. Each problem carries 4 marks : )
(S x 4 = 20)

9.  If the potential energy of a particle performing SHM is 2.5 J, when displacement
is half of amplitude, find the total energy.

10. One end of a steel wire of length 0.25 m and radius 2 x 103 m is fixed. If the
rigidity modulus of the steel is 8 x 10'°Nm—2 , find the work done in tw1$tmg the
free end of the wire through 45°. N
11. The Vander Waal’s constants for hydrogen are |
a =0.00247 Nm“*mole™
b=2.65x10"m%mole"!
Find :

(a) the temperature of inversion

(b) Joule -Thomson cooling for 5x10°Nm™ fall of pressure, initial temperature
being 100 K.’

Given R = 8.3 JK™! mole!.

12. When lead is melted at atmospheric pressure (the melting point is 600 K) the
density decreases from 11010 to 10650 kgm~3 and the latent heat of fusion is
24500 Jkg'l What is the meltmg point at a pressure of 200 atmosphere? A

Given : 1 atmosphere = 10°Nm ™

2/3 :
J\
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A rod stationary relative to the earth is found to be 20 m long by an observer on

the earth. With what velocity should it move parallel to its length so that its
apparent length relative to the observer is reduced to 5 m? Given
C=3x108ms™!.

Find the fringe shift when effective length of earth arm is 25 m, Orbital velocity of
earth about sun is 3x10°ms™! and wavelength of light used is 5000 A. Given

velocity of light is 3x10%ms™.
A circular disc of mass 1 kg and radius 0.2 m is making 120 rpm about its

diameter. Calculate the moment of inertia and energy.

The equation of a progressive wave is y =20 sin (100  t ~0.08 7x) cm. Find the

amplitude, frequency, wavelength and velocity of the wave.

PART -C

Answer any FIVE of the following questions. Each question carries 2 marks :
(5 x 2 =10)

Is the motion of a simple pendulum strictly simple harmonic? Explain.

(a)

(b) A spring is made of steel and not of copper. Justify.

(c) Does the internal energy of an ideal gas depend on mass of the gas?
Explain.

(d) Why the boiling point of water is less than 100°C in the laboratories?

(e) Is Earth an inertial frame? Explain.

(. Is the moving clock moves slow or fast? Explain.

(g How a swimmer jumping from a height is able to increase the nu;nber of

loops made in the air?

Can sound waves be polarised? Explain.

(h)
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Il Semester B.Sc. Examination, November/December 2016
(CBCS/NS) (2012-13 & Onwards) (Freshers & Repeaters)
Physics - lll
ELECTRICITY & MAGNETISM

Time : 3 Hours Max. Marks : 70

Instruction : Answerany five questions from each Part.

PART -A

€ |. Answerany five questions. Each question carries eight marks. (5x8=40)

a) Write an expression for electric field at a point due to a short dipole.
Hence find the electric field at a point on the equatorial line of the dipole.

| p)/§ate Thevenin’s theorem. With a suitable network of resistances, explain
the determination of Thevenin voltage and Thevenin resistance. (3+5)

ga/af' Explain the theory of working of a moving coil ballistic galvanometer. 66,

b) Mention the conditions for a ballistic galvanometer to be dead beat. (5+3)

3) a) State and prove Ampere’s circuital law.

b) Using Ampere’s circuital law, obtain an expression for magnetic field at

the center of a long solenoid carrying current. (4+4)

4) a) Write the expression for magnetic field at a point due to an infinitely long
straight conductor carrying current. State the Maxwell’s cork screw rule

to find the direction of the magnetic field.

b) Obtain an expression for force between two long straight parallel conductors
separated by a small distance. Hence, define Ampere. What is the nature
of the force between the conductors when they carry currents in same akbact -

direction and in opposite direction ? 2 p(,Q 2 (2+6)
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an RC circuit. Represent

5) a) Derive an expression for growth of charge in
) | 4 . e constant of RC

graphically the variation of charge with time. Define tim
circuit,

ations in a series LCR circuit.

(6+2j

pace

b) Mention the conditions to start or stop oscill

6) a) Obtain an expression for velocity of electromagnetic waves infree s
using Maxwell's field equations.

) Mention the factors on which the refractive index of a material medium

" depend. (5+2)5

7) a) Obtain an expression for impedance of series LCR circuit using phasor A
diagram. Also obtain an expression for the phase difference between voltage

and current.

b) What is resonance of series LCR circuit ? Mention the condition for

resonance and write the expression for frequency at resonance. (5+3)

8) a) State the laws of thermoelectricity. |

b) Describe the determination of Thomson coefficient using thermoelectric |
diagram. (4+4)
PART-B |

4

Il. Answer any five questions. Each question carries four marks. (5x4=20) 3

7£Two point charges of +21Lc and =2 p ¢ are placed at the two corners of an ﬁf |
equilateral triangle of side 20 cm. Find the direction and magnitude of the

electric field at the third corner.

10) A capacitor of capacitance 10 F is discharged through a high resistance.
Time taken for one-third of the charge on the capacitor to leak is found to be
20 s. Calculate the value of the high resistance.

11) A Helmholtz tangent galvanometer has coils of radius 11 ¢cm and 100 number
of turns. Calculate the current through the coils which produces a deflection

of 45°. (By;= 0.32x1074T)

12) The magnetic flux linked with acoil of resistance 10Q2 atany instant is given :
by ¢=6t2 + 1.2t + 4 where ¢ is in Wb and tin s. Find, i

induced current at 0.4 s.
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13) Aninductance of 10 H and a resistance of 0.5 Q2 are connected to a battery of
emf 6 V. Calculate the time taken for the current to reach 6 A.

14) Evaluate t_he value of permittivity of free space from the standard value of
speed of light in free space. (c = 3x10° ms=!, po=4nx10~7 Hm™1).

15) A 60 V, 10 W lamp to be run on 100 V, 60 Hz ac mains. Calculate the

inductance of the choke coil required.

utral temperature and inversion temperature for a
- — 150 + 0.02562 (pnV). Cold

16) Determine the ne
thermocouple in which emf is given by e

junction is maintained at 0°C.
PART-C

s two marks. (5%x2=10)

17) Answer any five questions. Each question carrie
ensity at

%‘ Electric potential at a point due to a dipole is zero. Will electric int
that point be zero ? Explain. _
b) A stationary electric charge of 10nCis keptina strong magnetic field of 40T.

What is the force on the charge ?
more slowly through a small region containing a

bar falls much
aterial. Explain.

c) Analuminium
han a similar bar of an insulating m

magnetic field t
s moved with its length parallel to the magnetic field lines

d) A conducting rod i
ntherod ?

with a velocity v. What is the emfinduced i

e of a series LR circuit is doubled. What happens to the time

e) The inductanc
constant ?
f) If Ais suchthat v A=0. then what is the vector field A called ? Why ?

g) A capacitor blocks dc but allows ac. Why /1

h) Why is Sb-Bi thermocouple preferred to Fe-Cu thermocouple ?

MR .

Scanned by CamScanner



/ fmmmy SN — 329

Il Semester B.Sc. Examination, November/December 2017
(CBCS) (2017 - 18 and Onwards) (Fresh)
PHYSICS - llI
Electricity and Magnetism

Time : 3 Hours Max. Marks : 70

Instructions : Answer any five questions from each Part.

PART-A
(s Answerany five questions. Each question carries eight marks. (5%x8=40)

1. a) Define an ideal voltage source and current source.

b) State and prove maximum power transfer theorem. (2+6)

2 Obtain an expression for decay of charge in series LCR circuit and mention its
special cases. I3 8
3¢ a) State and explain Biot — Savart's law.

b) Obtain an expression for the field on the axis of a Solenoid carrying
current. . T (3+5)

4. a) Obtain with necessary theory an expression for the current through the
Helmholtz galvanometer.

¢
b) Using Ampere’s circuitar law obtain an expression for the magnetic field due
to a straight conductor carrying conductor. (5+3)
5. a) State and explain Divergence theorem. 209
b) Derive Maxwell's Equation V.0 =P and discuss its physical
s‘.kignificance. 9’('\, B 'L'L\ (2+6)
67 a) Obtainan expression for velocity of electtomagnetic waves in free space.
b) State poynting theorem. (6+2)
P.T.O.
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SN - 329 , of a coil using |
7 a) Derive with a diagram an expression for self inductance !
Maxwell's Bridge. Q49 (5+3)

b) What is Q-factor ? Explain its significance. ¢ b
beck effect and Peltier effect.

detail any two of

8. a) Distinguish between See
(2+6)

" i in
b) What is meant by Thermo electric diagrams jf HASEe3
its applications. g
PART-B

. 5x4=20
Solve any five problem. Each problem carries four marks. ( )
1

Permeability of free space p, = 4nx107H m-’J
Permittivity of free space t, = 8.8 x107?Fm"™’

9. Using Thevenin's theorem calculate the power delivered across 15 Q2.
3Q

'r—————“$$NNWA

12V -

o

10. A 0.5 m long solenoid having 500 turns and radius 0.02 m is wound on an iron
0 f{o core of relative permeability 800. What will be the average emf induced in the
b solenoid if the current in it changes from 0 to 2 amp. in 0.05 sec.

Given p, = 4nx10"Hm"™.

11. A uniform magnetic field of magnitude 1.5 Tesla points horizontally from south
to north. A proton of energy 5 MeV moves vertically downward through this

field. Calculate the force on it.
Given mass of proton = 1.7 x10-27 kg

Charge =1.6x10-19C,
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harged to a potential diff SN - 329

is cha erence of 1 v

A condenser of 1000 PF1S T 1 voltand e

g ﬁisccharged hrough a BG. The frst row on a scale piacd anay s 0.62m, e
ime period is 10 sec and jogarithmic decrement s 0.02, calculate t

he ballistic
constantof the galvanometer.

o oss a 10 F capacitor. The frequen
ltage is applied directly across < | : . Oy of the
© /:Qu?g;’ ios 3 lg<Hz anpdpthe voltage amplitude is 30 V. Find the displacement current

between the plates of the capacitor.

n copper of conductivity 5.8 x 107 S m=1 for e

14. Calculate the skin depth | ¢ HE.

electromagnetic waves of frequency

Given 1 = It, = 4nx107H m”

p:

, . - 09, an inductance of 0,3
| ircui i ductive resistance of 502, i 3H
circuit consists of anon in ' ) , _
© ind esistance of 2 Q, a capacitor of 40 LF in ser '@SBS is supplied with 200 v
at 50 Hz. Find the impedance, | oo and | ¢ 1N the ci :

f inversion and the total emfof5
the neutral temperature, temperature 0 a
16' %e:(r:;lgtc?ouple between 0°C and 100°C for which the Seebeck coefficients are

a =10 uvCandb=- 0.025 wv/°C2.

1 PART-C
17. Answerany five questions. Each question carries two marks. (5x2=10)
a) Can super position theorem be applied to non linear networks ? Explain.

b) Is there any 10SS of energy due to the production of back emfinan LR circuit ?
f Explain.

c) Does a currentloop behave as a magnetic dipole ? Explain.

d) Is the field producedin a toroid uniform ? Explain.

e) Do magnetic monopoles exist ? Explain.

f) Is it possible to have only electric wave or magnetic wave alone propagating
through space ? Explain.

g) What is the phase difference between the applied voltage and currentin an
LCR series ac circuit at resonance ? Explain.

i 7 Explain.
h) Does thermoelectric effect obey the law of conservation of energy ?=XP

R R o S erdline
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s
€mester B.S¢. Examination, Nov./Dec. 2018
(CBCS) (2017-18 ang Onwards)

(Fresh + Repeaters)
PHYSICS - 111

Electricity and Magnetism
Time : 3 Hours

Max. Marks : 70
Instruction : Answer any five questions from each Part.

PART - A
¢

Answer any five questions. Each question carries eight marks.

(5%8=40)
1. a) What'is an ideal voltage source ? Represent V-| characteristics of ideal and
practical voltage sources.
b) State and explain Norton’s theorem. (3+5)

2. a) perive an expression for the self inductance of a solenoid.

b)/ Derive an expression for the grth of current in LR circuit connected toa
‘ d.c. source. (3+5)

3. a) Mention the conditions for a moving coil galvanometer to be dead beat.

b) Explain with a neat diagram the experimental determination of high resistance
by leakage using ballistic galvanometer. = (3+5)

€ 4. a) State and prove Ampere’s circuital law.

b) Using Ampere’s circuital law obtain an expression for magnetic field at a
point inside a long solenoid carrying current.

(4+4)
5. a) Write the equation of continuity. What is its physical significance ?
,b)/ Write the four Maxwell’s field equations. Derive v xE = — ?, (gfs)
. 0°E
6.},/Denve VzE = o€y —a?' |
b) State poynting theorem. (6+2)
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/7./Defive expressions with diagram for impedance, current and phase angle of a
series CR ac circuit by j operator method. 8

8. a) State and explain the laws of thermo-electricity.

b) Explain with a neat diagram Thermopile. (4+4)
PART - B
Solve any five problems. Each problem carries four marks. -(5><4=20)
9. In the given circuit find the current through R, using Thevenin’s theorem.

10. How many time constants will be taken by a condenser to gain 99% of its steady
state charges in a CR circuit ?

11. Two parallel wires each of length 3 m kept 20 cm apart carry currents of 20 A
and 30 A respectively in the same direction. Calculate the force acting. What

is the nature of this force ? Given H, = 4n x 107 Hm™.

12. An electric current | is flowing in a circular wire of radius +/3 m. At what distance
from the centre on the axis of circular wire will the magnetic field be 1/8" of its
value at the centre ?

13. Yellow light of frequency 5.09 x 10'* Hz enters diamond. Calculate the
wavelength and speed of wave propagation in diamond. At this frequency
diamond has ¢, = 5.84 and p = 1. Given C = 3 x 10°ms™".

14. An electromagnetic wave of frequency 2 MHz is propagating in a conducting
medium. The medium is silver for which conductivity is 6.8 x 10’ Sm™* and

p = 1. Calculate the skin depth. Given Y, =4nx 107 Hm™".
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'~ 45. An alternating voltage of 110V, 50 Hz is applied to a girg
] resistance of 200 Q, an inductance of 5 H and a capacitance of 2 yF con.
in series. Calculate the impedance and the current in the circuit. e

SS -3z

uit Containing 5

, 6/!' he emf of a certain _thermocouple varies with temperature § of tne hot
4 2

: — o 0 i
junction when the cold junction is kept at 0°Case=4006- 25" Find the neutra)

temperature and the temperature of inversion.

PART-C

17. Answer any five questions. Each question carries two marks. - (5%2=10)
) a) Self inductance is called electrical inertia. Justify.
b) What does a small value of time constant in a LR circuit represent ? Explain.

c) s the direction of displacement current same as that of conduction current ?
Explain.

d) Does a current carrying conductor kept parallel to the direction of a magnetic
field get deflected ? Explain.

" e) Do magnetic monopoles exist ? Explain.

f) Does the skin depth for a good conductor increase with increasing wave
frequency ? Explain.

g) What is a rejector circuit ? Why is it so called ?
h) Is Peltier effect reversible ? Explain.
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Thi
hird Semester B.Sc. Degree Examination,
November/ December 2019

(CBCS - Freshers Scheme)
Physics

Paper 301 - ELECTRICITY AND MAGNETISM
Time : 3 Hours] [Max. Marks : 70

Instructions to Candidates : Answer any FIVE questions from each Part,

PART - A
Answer any FIVE questions. Each question carries 8 marks : (S x 8 =40)
1. (a) What are ideal voltage and current sources?

(b) State Thevenin’s theorem. With a suitable network of resistances explain
the determination of Thevenin’s voltage and Thevenin’s resistance. (2 + 6)

2. (a) Derive an expression for energy stored in an inductor.
(b)  Derive an expression for the decay of charge in a series CR circuit. (3 + 5)
3. Derive an expression for rhagnetic field at a point on the axis of a current

carrying solenoid and hence show that field at one end of the solenoid of infinite
length is half that at the centre. (8)

4. (a) Give the theory of moving coil ballistic galvanometer and hence obtain an
expression for charge flowing through it.

(b) Mention any three applications of ballistic galvanometer. (S + 3)

5. (a) What is displacement current? Mention any two properties of displacement
current.

(b) Derive the Maxwell’s equation V-B = 0. What is its physical significance?
(3 +5)
6. (a) State and explain Poynting theorem.

(b) Show that in an electromagnetic field energy is equally shared between
electric and magnetic fields. (6 +2)
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7. (a) What is the condition for resonance of a series LCR circuit and hence ‘
obtain the expression for resonant frequency?
(b)  For a series resonant circuit, define (i) quality factor (i) band width. Also
write the expressions for them. (4+4) i

8. (a) State the laws of thermoelectricity.

dE
(b)  Applying the principle of thermodynamics arrive at the relation 7 = T( J

dT
(4 +4)
PART - B
Solve any FIVE questions. Each problem carries 4 marks (5 x 4 =20)

(permeability of free space = Uo =4rx107" Hm™)

(permittivity of free space = t, = 8.85x 10_12Fm'1)

9. Find the Vah.le of R. in the given network to obtain maximum power in it. Also
find the maximum power.

6 1.

[' MANA—~

|
QV és.n_ RL
ey [

10. In an LR circuit the current attains %rd of its final steady value in 1s after the (=)

circuit is closed. What is the time constant of the circuit?

11. An electron experiences greatest force as it travels 3.9x10°ms™ in a magnetic
field when it is moving westwards. The force is upward and is of magnitude

8.2x10""N. What is the magnitude and direction of the magnetic field? (Given
electron charge = 1.6x107°C)

12. A Helmholtz galvanometer has coils of circumference 0.49 m each and numbcr of e
turns 50. Calculate the current through the coils which Progs es a d don-of. i

450 (Given B, =0.38x107'T)
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13. A plane wave travelling in a loss less medium has a wavelength of 0.25 m and i
' its

velocity of propa ation iS 1 5x108ms'1 . Find the frequenc ;
; . g 4 P ltthlty of

14. An electromagnetic wave of frequency 1.6x10°Hz propagating in a conducting
medium has the conductivity of 38.2x10°Sm™, calculate the skin depth Given
i, =1.

tance 24F 18 connected in series with a resistor to a 220 V,

e across the condenser and resistor are
d phase current in the circuit.

15. A condenser of capaci

50 Hz ac supply. If the potential differenc
equal in magnitude, calculate the resistance an

16. The temperature of cold junction of a thermocouple is 0°C and the temperature

(G of the hot junction is 6°C . The thermo emf is given by E= 160-0.040*pv. Find
(a) neutral temperature (b) temperature of inversion.

PART - C

17. Answer any FIVE questions. Each question carries 2 marks : (5 x 2 = 10)

(a) Is there any loss of energy due to the production of back emf in a
LR circuit? Explain.

(b) An a -particle and a [ -particle are projected with the same velocity

perpendicular to the magnetic field. Do they experience the same force?
Explain.

) Is the field produced in a toroid uniform? Explain.

(d Ina ballistic galvanometer the .leakage method is suitable t i i
resistance only. Why? Explain. e to determine high

. () What does the small value of quality factor indicate? Explain.
, () Does the skin depth for a good conductor depend on the wave frequency?
F Explain.

,* @ A series resonance circuit is called an acceptor circuit. Why? Explain.

% (h) Doces the thermo electric effect obey the law of conservation of energy?

4 Explain.
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IV Semester B.Sc. Examination, May 2017
(F+R) (NS - 2012-13 and Onwards)
(CBCS-2015-16 and Onwards)
PHYSICS - IV
C Physical Optics, Laser and Fibre Optics

Time : 3Hours Max. Marks : 70

Instruction : Answer any five questions from each Part,

PART-A

g\nswerany five questions. Each question carries eight marks. (8x5=40)

. !
1. @) Mention two methods of obtaining coherent sources. ‘

b) Give the theory of Fresnel’s biprism and obtain an expression for the bandwidth
of interference fringes. (2+6)
2. a) Why does the centre of Newton'’s ring pattern appear dark in reflected light ?

b) Explain with a diagram and necessary theory, the interference in a wedge
shaped thin film. Obtain an expression for the fringe width.

(2+6)
- 3. -a) Distinguish between Fresnel and Fraunhoffer diffraction. ,
'/~ > b) Describe how a plane wavefront can be divided into Fresne!'s half period |
a zones of radii proportional to square root of natural numbers. (246)

»/‘4 ) Define dispersive power and resolving power of a grating.

b) Obtain an expressnon forthe resolvmg power of a plane transmtssmn grating.

_ (2+6)-
__5: a) Mention three important charactenstlc propemes of Iaserllght -
| b) Derive a relation between Einstein’s coefficients A,, and 821, wherethe e
symbols have thetr usual meaning. y | . (3_+5)

6. ) Define optical acttvnty What are dextro and leavorotatory substances? -

b) What are retardmg plates ? How can c1rcularly polarized hght be produeed _l
and detected Q" i o S . o | (34.5)

_P.T.0.

Scanned by CamScanner



1 LD L
US-333 Py ‘

“7. a) Whatis an optical fibre ? Explain the principle involved in its working.

' 3+
b) Define numerical aperture. Obtain an expression for the same. (3+5)
_8. a) Define (i) Modes in fibre (ii) Cut-off wavelength.
b) Explain different types of losses in an optical fibre.
c) Write any two applications of optical fibres. (2+4+2) %
PART-B
Solve any five problems. Each problem carries four marks. (5%4=20)

9. When a thin sheet of transparent material of refractive index 1.60 is introduced in
the path of one of the interfering beams of biprism, the central fringe shifts to a
position occupied by the 8! bright fringe. If the wavelength of light used is
550 nm, calculate the thickness of the material. ‘\

10. In Newton’s ring experiment, the diameters of the 4t and 10% dark rings are
0.40 cm and 0.70 cm respectively. Find the diameter of the 16" dark ring.

11. Inan experiment on diffraction of light at straight edge, the distance between the
slit and the straight edge is 1.5 m and that between the straight edge and screen
is 3.2 m. Find the separation between the 15tand 4'h dark fringes. The wavelength
of light used is 560 nm.

12. Adiffraction grating with 7x10° lines per meter is set at normal incidence. Calculate
the dispersive power of the grating in the second order spectrum ifthe wavelength
of light i is 600 nm.

13. A laser beam with power per pulse 2.2 mW lasts 10 ns and contams
8x107 photons per pulse. Calculate the wavelength of laser light.

14. 0.01 Kg of an optically active substance is dissolved in 10~# m3 of water The =]
solution is placed in a polarimeter tube of length 0.2 m. Calculate the SpeleIC
rotation of the substance if the angle of rotation of plane of vibration produced by

the solutlon is 20°.

15. Numerical aperture and fractional index difference of an optical fibre are 0.30
and 0.02 respectively. Calculate the refractive index of the core and the cladding. .

16. What is the total number of modes when the wavelength of light is 1.35 pm 7. -
Given : Core diameter to be 45 pm and the numerical aperture to be 0.40. '
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PART-C

Answerany five of the following questions. Each question carriestwomarks.  (5x2=10)
17. a) The interference patterns of the reflected rays and transmitted rays in thin
- filmare complementary. What does this mean ?

b) Can interference be obtained by using two independent sources ? Explain.
c) Why does a zone plate exhibit the defect of chromatic aberration ? Explain.

d) How does the width of the central maximum change when the width of the slit
is increased in a single slit Fraunhoffer diffraction ?

e) Whatis the principle of holography ?

f) What is the nature of polarization of light incident on a polarizer when, on
. rotating the polarizer, the intensity varies but never reducgs to zero ?

g) What is meant by TE mode and TM mode ?

h) What is meant by pulse dispersion in optical fibres ?
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IV Semester B.Sc, Examination, May/June 2018
(CBCS) (Freshers) (2017-18 and Onwards) -
C PHYSICS - |V
Optics and Fourier Series

T_ime : 3 Hours .Max. Marks : 70
Ihstruction : Answer any five questions from each Part
PART-A
Answer any five questions. Each question carries eight marks. ' (5x8=40)

1'.' a) Verify the law of reflection for a spherical wave front incident on a plane
surface using Huygen’s wave theory.

b) 'Obtain an expression for the displacement of fringes when a'thin transparent
~ filmis introduced in the path of one of the interfering beams in biprism. (4+4)

2. a) Describe with theory the formation of bright and dark inten‘erénce fringes in
the light reflected from a thin film.

b) What are Ne,wtdn's rings ? Explain. : (6+2)
3. a) 'D‘eril\i‘e an expression for tﬁé focal length of a zone plate.
b) Mention any three differences between ‘a'zo_ne,pla'te and a convex lens. (5+3)
'4.' Explain FyaUnhc.)fer'di'ffr'ac'tion a.t a single slit. Deduce tﬁe' expressions for
‘ positions of central maximum,-secondary maxima and minima. 8
5. What are retarding plates ? Give the theory of retarding plates. 8

6. a). What is meant by spontaneous and stimulated emissions ?

b) Deséribe with energy level diagram the construction and working of Ruby

laser. (3+5)
7. a) State Fourier's theorem.
b) Analyse the triangular wave by Fourier theorem. | | (2+6)
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8. a) Define Numerical aperture. Derive'a'n expression for. numerical apergure of

an optical fibre.
b) Write a note on attenuation in an optical fibre due to bending losses.  (5+3) 5

PART - B

Solve any five prob_lem.Eét':h problem carries four marks. (5%4=20)
(Velocity of light C =3 x 10°ms™') ~
" (Boltzmann constant k = 1.38 x 10-2JK-)

9. In aBiprism exp.eriment' bands of width 0.02 x 10-2m are observed at1im from )
the slit. On introducing'a convex lens 0.3 m away from the slit, two images of

the slit are seen 0.7 x 102m apart at 1 m distance from the slit. Calculate the
wavelength of light used. | S

10. Abeam of monochromatic light of wavelength 582 nm falls normally on a glass
wedge with the wedge angle of 20 seconds of an arc. If the refractive index.of
glass is 1.5, find the number of dark fringes per cm of the wedge: length.

11. A narrow slit illuminated with monochromatic light of .waveléngth 589 nm is

placed at a distance of 0.1 m from a straight edge. If the distance between the

straight edge and the screen'is. 1.9 m, calculate the-distance between the first :
and the fourth dark bands. . .

12. A diffraction grating containing 6 x“ 10° lines/m is used at-normal incidence.

Calc’ul'ate the dispersive power of the grating-ih the second order spectrum of
wavelength 500 nm. |

13. A certain length of 5% Solution causes, the optical rotation of 20°,'How much
- length of 10% solution of the same substance will cause 35° rotation ?

14. Light from a 2.5 mW laser source of aperture diameter 1.8 x 10-2m and
“wavelength 500 nm is focussed by a lens of focal length 0.20 m. Compute :

a) the area and
b) the intensity of the image.
1 5. Obtain a Fourier expression for f(x) = x? for “M<X<T.

16. A step index fibre is with a core of refractive index 1.55 and cladding of refracti
index 1.51. Compute the intermodal dispersion per kilome
fibre and the total intermodal dispersionin a 15 km length:
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'PAHT c .
ns. Each questton carries two marks o (5x2=10)

e 17 Answer any five questio
nterference pattern when the two coherent sources

a) Can we observe the.i

~aretoo far apart ? Explain.
b) Why Newton's.rings are circular but atr 'wedge fringes are strarght ?

c) Is coloured spectrum seen when we Iook at a white source of light through

a muslin cloth ? Explam

e with large drameter of the ob]ective preferred to observe heaventy-

d) Istelescop
bodres ? Explain. o
n ? Explain.

e) Is there any change in the mtensrty of light after polanzatro
f) Under thermodynamrc equrlrbrlum is population |nver5|on a negative
' temperature state ? Justlfy ' : L
hg) Can we express, any function in the form of a Founer series ? Explain.
on of light

h) Are there any basic.conditions to be satlsfred for the transmrsm
through an optlcal flbre ? Explarn | E

-~
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V Semester B.Sc. Examination, November/December 2017

(2013 - 2014 ang Onwards)
(CBCS - F+R/NS — Repeaters)
PHYSICS - yj

Time :
3 Hours Max. Marks : 70

Instruction : Answer five questiong from each Part.

PART - A

Answer any five of the following questions. Each question carries eight marks.
. . o . (5%8=40)
1. Derive an expression for gravitational potential energy of a star. 8

2. a) Write a note on H-R diagram.

b) Derive an expression for the radius of a neutron star. Express it in terms of
solar mass. : (3+5)

3. Give the theory of compton effect. 8

4. Deduce an expression for the electrical conductivity of a metal based on free
electron theory. Hence arrive at Ohm’s law.

5. Give a detailed account of any four properties of superconductivity. 8

6. Derive an expression for the hole concentration in the conduction band of intrinsic
semiconductor. 8

7. a) Explain the principle and working of a solar cell.
b) Witha circuit diagram, explain the working of zener diode as a voltage regulator.

(4+4)
8. With a neat circuit diagram, explain the working of a CE amplifier. Explain the
method of drawing a.c. load line. 8

PART-B

Solve any five of the following problems. Each problem carries four marks. (4x5=20)

9. If the apparent and absolute magnitude of Aldebaran are + 0.87 and - 0.63
| respectively, calculate its distance from the earth.

Given : 1 Parsec = 3.2616 light years. P.T.0.
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Q.= 5.96x10°m,

Given - 10

pressure of the sun- e
67 x10° :

SN - 332

10. Calculate the qverage v
=1.989><103°kgandG— : ' '
. tar e 1000'0 tt,;T adius of the gtar

- ' lumin S ,

11. Intheorion constellation the uchlarg .

its surface temperature is abou 00K. How ks unis 6000K
compared to that of the Su 2 Given : Temper

12. Find the interplanar spacing for the |attice

and (111)for cubic lattice (& = -

¢ 5.54 eV and 5.51 e\q

138 x 10723 JK™. ‘

a germanium crystal of 0.5m e
if the current and

13. Fermienergy for gold and silverar
their Fermi temperatures. Given: K=

14. A magnetic field of 0.7 T is applied on
Calculate the Hall voltage developed,

" electron density 2 x 102 m™
a metal of area of cross section

ee electrons’in
ity of free electrons

15. Calculate the drift velocity of fr
£100 A is flowing. The dens

2w 10~4m?2 in which a current 0
in a metal is 7.23 x 1028 m=,
de, R = R = 1 KQ, h = 1.1KQ,

16. For a transistor amplifier in CE — mo
10-6 mhos. Calculate (i) Current gain

o =2.5x 1074, hy =50 and hye =25 X
and (i) Voltage gain. '

PART-C

Answer any five of the following questions. Each question carries two marks. (5x2=10)

17. a) The more massive a star, the shorter its life time. Justify.

b) Whatis the order of the density of a neutron -
star ? Wh :
to contract further ? athappens if it continues

c) A hot star has radiations of short | |
star. Why ? er wavelength compared to that of a cooler

d) Visible light is not preferred for crystal diffraction. Why ?

e) Inmetals, as the temperature increases, the conductivity decreases. Explai
f) Why is B > o in a transistor ? e
g) Pure germanium and silicon at 0°K are insulators. Why ?

h) Does the rate of generation of
T i : electron-hol ir i
recombination at a given temperature?Explai?l PEY Sl o, ths e of
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V Semester B.Sc. Examination, November/December 2018
(CBCS) (Fresh) (2018 - 19 and Onwards)
- PHYSICS - VI
€ Astrophysics, Solid State Physics and Semiconductor Physics

Time : 3 Hours Max. Marks : 70

Instruction : Answer five questions from Part - A, 5 questions
from Part — B and 5 questions from Part - C.

PART - A
© Answer any five of the following. Each question carries eight marks. (5x8=40)

1. a) Define apparent magnitude and absolute magnitude of a star. Hence
obtain the distance modulus expression.

b) Obtain an expression for core temperature of a star. . (4+4)

2. a) Write a note on Yerke’s luminosity classification of stars.

b) Obtain an expression for core pressure of a star on the basis of Linear density
model. (3+5)

3. a) State and explain Moseley's law. Mention any two applications of Moseley’s
law.

('; b) Distinguish between the continuous and characteristic X-ray spectra.
(4+4)

. a) State Wiedmann-Franz law.

b) Derive an expression for electrical conductivity of a metal based on free
electron theory. (2+6)

5. a) Define Hall Voltage. Derive an expression for Hall coefficient in the case of
metals.

b) Whatis meant by critical magnetic field in superconductivity ? Explain its
temperature dependence. (5+3)
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6. a) Distinguish between conductors, semiconductors and insulafors on the basig oy
band theory of solids.

b) Describe a Zener diode as a voltage regulator and explain its load regulation,
(4+4)

7. Obtain an expression for electron concentration in conduction band of an intrinsic L s
semiconductor, 8 |

8. a) With neat diagram explain the working of an NPN transistor in CE-mode, as

an amplifier.
b) Mention the h-parameters of the transistor. (6+2)
PART - B " o
Answer any five of the following. Each question carries four marks. (5x%4=20)

G =6.67 x 10" Nm2Kg—=; Mg = 2 x 103 Kg; Ro =7x10°m, T = 6000K;
C=3x108ms-. '

9. Suppose the sun shrank from its present size so that its radius is halved. What
would be the change in its gravitational potential energy ?

Given : The mass of the sun (Mo);
Radius of the sun (RO). ' ‘

10. The luminosity of a star is 10* times that of sun and its surface temperature is !
2000 K. How much larger is the radius of the star compared to that of the sun ? it

Given : Surface temperature of the sun (T ); ﬂ‘ 2
Solar radius (Rg ). '
Calculate the radius of the star.
11. Calculate the Schwarzschild's radius of a black hole of mass 20 x 1g¢ M, . |
Given : Gravitational constant (G);

Mass of the sun (M ); Velocity of light (C).
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12. Find the Miller indices of a set of parallel planes which make intercepts in the
ratio 3a:4b, parallel to Z-axis. Also calculate the interplanar spacing of the

planes taking the lattice to be cubic with a = 2A.

13. X-rays of wavelength 0.3A undergo a 60° compton scattering. Find the
wavelength of the photon after scattering.

14. Assuming one free electron per atom, estimate the Fermi energy for copper.
Given : The density of copper = 8.95 x 10° Kg/m®.
Atomic mass = 0.0635 Kg/mole.

15. Mobilities of electrons and holes in a sample of intrinsic germanium  at
300 K are 0.36 m2v-'s™ and 0.17 m2v's™ respectively. It the resistivity of
the specimen is 2.12Q m. Calculate the carrier concentration in intrinsic
semiconductor.

~

16. Calculate |, and |, for a transistor that has o4, =0.98andlg =100 pA .
Determine the value of ..

PART-C .
Answer any five of the following. Each question carries two marks. (5%x2=10)
a. The brightness of a star is not a good indicator of its distance. Why ?
b. A massive star is more luminous than a less massive star. Why ?
c. Can a black hole be seen ? Explain. '

d. Does electrical conductivity of a semiconductor depend on its temperature ?
Explain.

e. Why ordinary light can not be used for crystal diffraction ? Explain.
f  Are there holes in the n-type semiconductor ? Explain.

g. Are the energy levels complétely filled below Fermi-level at absolute zero ?
Explain. -

h. Why are hybrid parameters called so ? N
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V Semester B.Sc. Examination, November/December 2018
: (CBCS) (Fresh) (2018 — 19 and Onwards)
e - PHYSICS - VI
’ Astrophysics, Solid State Physics and Semiconductor Physics

Time : 3 Hours Max. Marks : 70

Instruction : Answer five questions from Part - A, 5 questiOns
from Part — B and 5 questions from Part — C.

IS
€

PART - A
Answer any five of the following. Each question carries eight marks. (5%8=40)
1. a) Define apparent magnitude and absolute magnitude of a star. Hence

obtain the distance modulus expression.
b) Obtain an expression for core temperature of a star. ., (4+4)

2. a) Write a note on Yerke's luminosity classification of stars.
b) Obtain an expression for core pressure of a star on the basis of Linear density
model. (3+5)

a) State and explain Moseley's law. Mention any two applications of Moseley’s
law.

b b) Distinguish between the continuous and characteristic X-ray spectra.
B (4+4)

4. a) State Wiedmann-Franz law.

b) Derive an expression for electrical conductivity of a metal based on free
electron theory. (2+6)

5. a) Define Hall Voltage. Derive an expression for Hall coefficient in the case of
metals. '

b) Whatis meant by critical magnetic field in superconductivity ? Explain its
temperature dependence. (5+3)
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6. a) Distinguish between conductors, semiconductors and insulators on the basis of
band theory of solids.

b) Describe a Zener diode as a voltage regulator and explain its load regulation.

(4+4) S
7. Obtain an expression for electron concentration in conduction band of an intrinsic
semiconductor. 8
8. a) With neat diagram explain the working of an NPN transistor in CE-mode, as
an amplifier. a
b) Mention the h-parameters of the transistor. (6+2)
PART - B o
Answer any five of the following. Egch quest‘ion carries four marks. (5%4=20)
G =6.67 x 107" Nm?Kg2; Mo = 2 x 10% Kg; Ro =7x108m, T = 6000K;
C=3x10"ms".
9. Suppose the sun shrank from its present size so that its radius is halved. What
would be the change in its gravitational potential energy ?
Given : The mass of the sun (Mp);
Radius of the sun (Ry)-
10. The luminosity of a star is 10* times that of sun and its surface temperature is

2000 K. How much larger is the radius of the star compared to that of the sun ?
Given : Surface temperature of the sun (T, );

Solar radius (Rg ).
Calculate the radius of the star.

11. Calculate the Schwarzschild’s radius of a black hole of mass 20 x 10° My -
Given : Gravitational constant (G);

Mass of the sun (Mg ); V
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13.

14.

15.

16.

Find the Miller ingdi
ratio 3a:4b 'eralrmlillces of a set of parallel planes which make intercepts in the
» Parallel to Z-axis. Also calculate the interplanar spacing of the

planes taking the lattice to be cubic with a = 2 A.

X-rays of A

wavglen thWavelenglh 0.3A undergo a 60° compton scattering. Find the
_ gth of the photon after scattering.

Assumi
uming one free electron per atom, estimate the Fermi energy for copper.
Given : The density of copper = 8.95 x 10° Kg/m®.

Atomic mass = 0.0635 Kg/mole.

gﬂo%bligles of electrons and holes in a sample of intrinsic germanium at
" are O.3§ m2v-'s~' and 0.17 m2v-'s™ respectively. If the resistivity of
e specimen is 2.12Q m. Calculate the carrier concentration in intrinsic

semiconductor.
Calculate |, and I_ for a transistor that has a4, =0.98andlg =100 pA -
Determine the value of ..

PART-C

Answer any five of the following. Each question carries two marks. . (5%2=10)

a. The brightness of a star is not a good indicator of its distance. Why ?

b. A massive star is more luminous than a less massive star. Why ?

c. Can a black hole be seen ? Explain.

d. Does electrical conductivity of a semiconductor depend on its temperature ?

Explain.
Why ordinary light can not be used for crystal diffraction ? Explain.

Are there holes in the n-type semiconductor ? Explain.

Are the energy levels completely filled below Fermi-level at absolute zero ?
Explain.

h. Why are hybrid parameters called so ?
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GN-217
ation, December - 2019

V Semester B.Sc.Examin
(CBCS) (Fresll+Repcatel‘S) (2018-19 and Onwards)
PHYSICS - VI

Solid State Physics and Semiconductor Physics

Astrophysics,
Max. Marks : 70

Time : 3 Hours
m each Part.

Instructions : (i) Answer any five questions fro
(1) Non-programmable scientific calculators are allowed.

PART - A
5x8=40

Answer any five questions. Each question carries 8 marks.
1. Define gravitational potential energy of a star. Using linear density model 8
derive an expression for gravitational potential energy of a star.
4+4

y four General characteristics of Main Sequence Stars.

2. (a) Write an
(b) State and explain Virial theorem.

s followed in assigning Miller 4+4

3. (a) What are Miller Indices ? Explain the step
indices for a set of planes with an example.

(b) With a neat diagram, derive Bragg’s law of X-ray diffraction.

4. (a) Write assumptions of classical free electron theory of metals. 4+4
Based on free electron theory of metals, obtain an expression for average

(b)
kinetic energy of a free electron at absolute zero.

What is Hall effect in metals ? Arrive at expression for Hall Coefficient. 4+4

5. (a)
(b) Distinguish between Type I and Type II Superconductors.

Obtain an expression for Concentration of holes in an intrinsic semiconductor. 8

(a) Explain the working of a pn-diode in reverse biased condition. 4+4

7.
(b) Distinguish between ordinary diode and a zener diode.

What are hyBrid parameters ? Write expressions for hybrid parameters.

8.
With the help of a hybrid equivalent circuit of a CE-transistor amplifier derive
expressions for (i) Voltage gain (ii) Input impedance. 6+2=8
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. PART - B
Solve any five problems. Each problem carries four marks. 5x4=20

9. If the luminosity and surface temperature of a star are 25 1o 5nd 4
1.12 X 10*K respectively, Calculate its radius. Given that Stefan-Boltzmann
constant (¢)=6x 108 Wm?K-* and luminosity of Sun (Lo) to be 4X10%w,

10. A Star whose apparent magnitude is observed to be 7 has a parallax of 4
0.015". Calculate its absolute magnitude. Also compare the luminosity of
’(dl&e )glvgn star with that of the Sun. Given that absolute magnitude of Sun
0)=5.

11. Calculate the core pressure of the Sun. Given G=6.673 X 10~ Nm?/kg? 4
and " Ro=6.96 X 10 m, Mo=2x 10% kg.

12. X-rays with A=1 A are scattered from a carbon block. The scattered radiation 4
is viewed at 90° to the incident beam.

(i) What is the Compton Shift ?
(iij How much kinetic energy is imparted to the recoiling electron ?

13. Following are the Miller indices for four different sets of parallel planes for a 4
cubic crystal.
(1) (100) (1)) (010) (iii) (111) (iv) (011)

Represent or draw the corresponding lattice planes on a cubic structure.

14. Calculate the Fermi energy and Fermi velocity for Lithium. The density and 4
atomic weight of Lithium are 534 kg/m® and 6.931 amu respectively.

15. A 25 V, 550 mW zener diode is to be used for providing a 25 V stabilized 4

supply to a variable load. If the input voltage is 35 V. Calculate the value of
Series Resistance (R).

CE-Configuration, find I, I, and V. 4
=15 V and V=9V, R.,=5 kQ and

16. For a silico
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Answer any five questions. Each question carries 2 marks. 5x2=10

17. (a) Which two forces must be balanced to keep a white dwarf stable ?
(b) Star A has a magnitude of + 1 and Star B has a magnitude of — 1, which
star is brighter ? Explain.
(c) Is an unit cell of fcc structure, a primitive cell ? Explain.
In a semiconductor what is the effect of doping on the position of the

(d)
Fermi level ?

(e) Can we apply classical model to study Hall effect in semiconductors ?
Explain.

(f) Is solar cell a photovoltaic cell ? Explain.

(g) What is the basic biasing condition for the proper functioning of a
transistor as an amplifier ?

(h) Why the collector region in a transistor is made wider than the emitter

and base regions ?

-00o0-
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SM - 351
VI Semester B.Sc. Examination, May/June 2018
(F +R)
(CBCS - 2016 - 17 & Onwards/NS — Repeaters - 2013 - 14 & Onwards)
PHYSICS - viii

Atmospheric Physics,

Electronics and Computational Physics
Time : 3 Hours

Max. Marks : 70
Instruction : Answer five questions from each Part.

c

PART - A

Answer any five of the following questions. Each question carries eight marks.

(5x8=40)
Y two applications of ozone layer.
variation of pressure with height. Give its_

1. a) What is a ozone layer ? Mention an

b) Obtain an expression for the
graphical representation. (3+5)
a) Explain the emission curves of sun and Earth's atmosphere.

b) Explain the terms ‘reflectivity’ and ‘transmittivity’. (4+4)

3. a) Derive an expression for centrifugal force on a rotating frame of reference,

assumin ol _gr_
g t fixed dt rot

b) Write a note on cyclones.

+(@xr) where o is the angular velocity.

(5+3)
4. a) What are the limitations of IC technology ?

b) With a neat circuit diagram obtain an expression for the voltage gain of the
non-inverting operational amplifier.

(2+6)
5. With a circuit diagram explain the working of Wein-Bridge oscillator. Wri}e
expression for its frequency of oscillation. Mention the advantages of this .
oscillator.

6. a) Write the logic symbol, boolean expression and truth table of a NOT gate.

b) What is a half-adder ? Explain the working of a half-adder with a logic -
diagram and its truth table.

P.T.0.

Scanned by CamScanner



[T
SM - 351 2 A

i i =u. 8
7. Write a C-program to find the roots of a quadratic equation x* + bx+c=0 |
8. Write the algorithm and C-program to solve a differential equation using y
2" order Runge-Kutta method.
PART - B
Solve any five of the following problems. Each problem carries four marks.( S0}

9. The saturation vapour pressure at—10°Cis 2.88 mb ata place with atmospheric Q
pressure of 1000 mb. -

a) The vapour pressure was measured to be 0.72 mb. What is the relative
humidity of that place ?

b) When the relative humidity becomes 75%, what is the vapour pressure at
the same temperature and pressure ?

10. The flux density of solar radiation reaching the earth, F. is 1368 Wm™, The
distance between earth and sun is 1.5x10" m. If the radius of the sun is 7x108m.
Calculate the equivalent black body temperature of the outer surface of the
sun. Given o = 5.67x10% Wm-2K-,

11. At a certain station, the horizontal gradient of the sea level pressure is 550 Pa
per 100 km. Find the pressure gradient per unit mass. Given that the density
of air is 1.23 kgm-.

12. Calculate the output voltage of a three input inverting summing amplifier.
Given: R, =200KQ, R, =250 KQ, R, =500 KO, R, = 1000 KQ, V, =2V, V, =2V,
V,=2V.

13. An RC phase shift oscillator has each capacitor of capacitance 0.0047 pF and
resistors of resistance 10 KQ in the phase shift network. Calculate the frequency
of oscillations.

14. Convert the following numbers from decimal to octal
a) 298 and b) 793.

15. Use the bisection method to solve y = e* — 3x with initial values 0.62000 and
0.60000.

16. Using Euler's method, obtain the solution of y' = x -y with y(0) = 1;
at x = 0(0.2)0.6.
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PART -C

17. Answer any five of the following questions. Each question carries
(5%2=10)

two marks.
a) Does the temperature of troposphere change with height ? Explain.

b) Does the presence of water vapour influence density of air ? Explain.
c) The ionosphere is called a “radio-mirror”. Justify.

d) What is a nibble and byte ?
e) What is the difference between monolithic IC and hybrid IC ?

f) An AND gate output will always differ from an OR gate output for the
same input conditions. Justify.

g) What are arrays ? Explain.
h) Is bisection method convergent ? Explain.
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GS-300
VI Semester B.Sc. Examination, May/June - 2019
PHYSICS - VIII
Electronics Magnetic Materials, Dielectrics & Quantum
Mechanics-III
(FRESH) (CBCS) (2018-19 & Onwards)
Time : 3 Hours Max. Marks : 70
Instruction : Answer all Parts.
PART - A
Answer any five questions. Each question carries Eight marks. S5x8=40
1. (a) Explain the concept of virtual ground of an operational amplifier. 3+5
(b) Derive an expression for voltage gain of a non inverting amplifier using
op-amp.
2. (a) State Barkhausen criterion for sustained oscillations. 2+6
(b) Explain with a circuit diagram working of a phase shift oscillator. Write
the expression for its frequency of oscillation.
3. (a) State De Morgan’s theorems. : 2+6
(b) What is a full adder ? Draw the logic diagram of full adder using two half
adders and write its truth table_.
4. (a) Explain the weiss domain theory of Ferromagnetism. 4+4
(b) Distinguish between hard and soft magnetic materials.
5. What is a Lorentz field ? Derive the expression for Lorentz field. 8
6. (a) What is meant by Normalisation of a wavefunction ? 2+6
(b) Solve Schrodinger time independent equation for a.frcc particle in one

dimension and show that the momentum of the particle is precisely
defined.

7. Set up Schrodinger equation for a particle in one dimensional box and solve 8
it to obtain the eigen values. Represent the first three wave functions

graphically.

P'Tlo'
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10.

11.

12.

13.

(a) Write Schrodinger equation for a linear harmonic oscillator. 2+3+3

(b)  What is a rigid rotator ? Write expression for energy of a rigid rotator.

()  What is a quantum mechanical operator ? Write quantum mechanical
operators for energy and momentum.

| PART - B
Solve any five problems. Each problem carries four marks.
[€0=8.85%10712 Fm~1; y =4mwx 10~7 Hm~!
mass of electron = 9.1x10-3! kg; h=6.625x% 10-34 Js

5x4=20

mass of proton =1.67 x 10~27 kg

Find the output voltage in the given circuit if V,=V,=0.1V

3.3KO.
1.2KQ —
Vl — NAA____
+Vee
1.2KQ
VZO_W

An amplifier has a gain of 800. When the feedback is applied, the gain is
reduced to 150. Find the feedback fraction.

(a) -Convert (376)g to binary number.,

(b) Convert (10110), to Gray code.

A paramagnetic material has magnetic field intensity of 104 Am~!. If the
susceptibility of the material at room temperature is 3.7 % 10~3, Calculate

the magnetisation and flux density of the material.

The dielectric constant of helium gas at NTP is 1.0000684. Calculate the
electronic polarizability of atoms if the gas contains 2.7 x 1025 atoms per m?,

,1‘, operating on a function.
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15. Assuming the nucleus as a cubical box with a size of 10-1*m, calculate the

16.

17.

Iowest energy of a proton inside it.
The period of a linear harmonic oscillator is 1 milli second: Find its zero

point energy in e.v.

Answer any five questions. Each question carries two marks.

(a)

(b)
(c)
(d)

(e)
(f)

(g)

(h)

PART - C

5x2=10

Does the input resistance of op-amp decrease with negative feedback ?

Explain.
NAND gate is an universal gate. Explain.

Is 8 an octal number ? Explain.

Is BCD code a weighted code ? Explain.

Is N, a polar dielectric ? Explain.

It is easy to magnetise a soft magnetic material than a hard magnetic

material. Why ?

Is the ground state of a particle in three dimensional box degenerate ?

Explain.

¢ =
Why ?

ax? is not an acceptable wave function in quantum mechanics
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