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SECTION II

Question no. 2: Answer the following questions. (10x3=30)

1. Differentiate between reversible and irreversible process by giving examples.

2. What do you know about thermodynamics and its states?

3. State zeroth law in terms of temperature.

4. Differentiate between an isothermal and an adiabatic pmcessb%ﬁﬂ'lg examples.

5. What is Quantization of charge? 0

6. Derive the relationship between the current densi rh@gdﬂﬂ speed of a conductor
of length L. %

7. If resistors are connected in series in a cim@hat is the effect on the voltage and

" &
curren Q}\

8. Can you prove (detect) a ma@eld with the help of a static electric charge?
Justify your answer. Q

9. What is the chan, tential energy of a charge moving in close path?
10. Compare y’s Law and Lenz’s Law.

6\ SECTION III
Qucstion& (7+4+4=15)
(@) Using the Gauss’ Law find the electric field due to a line charges.
(b) Prove that for an adiabatic process, PV = Constant.
(c) Charges +q and -2q are fixed at distance d apart. Find Electric field at the point B due to
charge +q and -2q.

d’2
|<—> |<—>
® - O
Question no. 4: (10+5=15)
(d) State and explain Ampere’s Law and find the magnetic field due to a solenoid by using

Ampere’s Law.
(e) Calculate the potential energy of a system with ry;=r;=r;=d=12cm and ql=+q,
Q2=-4q andq,=+2q.
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SECTIONII
Question no. 2: Answer the following questions. (10x3=30)

1. Water is heated on a stove. Rank the entropy changes of the water as temperature
rise (i) from 20°C to 30°C (ii) 30°C to 35°C (iii) 80°C to 80°C. Greatest first.

2. What do you know about second law of lhermodynamlcs?*

3. State Boyle’s law and drive the general gas equation. 0

4. What are electric charges, electric field and elec ?

5. Distinguish between potential difference and fference of potential energy?
6.

The potential energy of a dipole placed in g\ eMernal electric field is given by
U = -p.E discuss the angles at which pot energy is maximum and minimum.

7. A positive point charge q is locate Center of a hollow metal sphere. What

charges appear on the outer s the sphere? Justify your answer.
8. Write properties of electri

ve force? Give answer with proper reason.

9. Is magnetic forceacm%
10. Define electror@ls and differentiate between magnetism and
electromagne

" \Q SECTION III
Quaﬂo%ap\ (10+5=15)

(a) UsMg the Gauss' Law find the electric field due to,

1. An infinite sheet of charges.
2. A spherical shell of charges

(b) Charges +q and —q are fixed a distance d apart. Find the net Electric field at the
point in between the two charges +q and —q. where d=2cm and q=5pC.

Question no. 4: (10+5=15)

(@) Find the expression of magnetic force,

1. On a single moving charged particle.
2. On a current carrying wire.

(b) A solenoid 95.6cm long has a radius of 1.90cm, a winding of 1230 turns, and
carries a current of 3.58A. Calculate the strength of the magnetic field inside the
solenoid. (o = 4n X 107 T m/A)
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SECTIONII

Question no. 2: Answer the following questions briefly. (10x2=20)

1) Is there exist any process for which entropy decreases or change@py is zero? Explain
briefly.

2) What is Carnot engine? Which processes are involved in C@ cycle?

3) Define thermodynamics. What is thermal engine?

4) Show that Gauss’ law is equivalent to Coulomb’s laQ

5) What is field? Find the expression of electric fiel o collection of point charges.

6) State and briefly explain Ohm’s law. (b

7) What is capacitance? How energy stored apacitor varies with capacitor?

8) What is work done if a charge of ma ’ée? moves one equipotential surface having
potential V1 to another equipotent ce having potential V2? Also find the value of
work done q' moves to the sam tential surface.

9) State and briefly explain Bi 7& law.

10) Discuss the effect of dlelq{’ﬂc edium on the electric flux with the help of Gauss’ law

dielectrics. C‘)
(b P

Q SECTION III
N
Question no. %C;\ (5+5+5)

(A) State omb’s law and explain the experiment performed by Coulomb to find the
expression of electric force.
(B) Also write vector form of Coulomb’s law and show that electric forced obey Newton’s third
law.
(C) Calculate the electric dipole moment of an electron and proton 4.5nm apart.
Question no. 4: (10+5)

(A) By using Ampere’s law calculate the magnetic field of
(1) Straight current carrying wire
(2) Solenoid
(B) A solenoid has a length L = 1.23m and an inner diameter D = 3.55cm. It has five layers of
windings of 800 turns each and carries i = 4.7A. What is the magnitude field at its center?
What is the magnetic field outside the solenoid?
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SECTIONII
Subjective Part

Question no. 2: Write short answers of the following questions. (10x3=30)

T

8.
9.

10. How can we find the direction of induced cysrent

Briefly explain kinetic theory of gases and ideal gas.

State Boyle’s law. Also describe isothermal process.

Consider four object A, B, C and D. It is found that A and B are in thermal equilibrium. It
is also found that C and D are in thermal equilibrium. However A and C are not in thermal
equilibrium. What can conclude about thermal equilibrium of B and D?

Write any two properties of electric field lines.

Two identical, small, conducting shares are separated by a distanceﬁf:;m. The spheres

originally have the same positive charges, and the force between . One half of the
charge on one sphere is then moved to the other sphere. WV\@! force between the
spheres now?

Show that Gauss’ law is equivalent to Coulomb’s law. O

Four 18ohms resistors are connected in parallel acrosga battery. What is the current
through the battery?

What do you know about electric potential and el tential energy?

ced in an electric field?
ith the help of Lenz’s law?

How torque is produced in a current carrying lo

Question no. 3: Q\ (6+4=10)

a)

b)

State and discuss second law of lp@ynamics. How can you explain second law in terms
of entropy?

The turbine in a steam er t takes steam from a boiler at 520°C and exhausts it to a
condenser at 100°C. W%‘lhe maximum possible efficiency of the turbine?

O

Question no. 4: . Q (6+4=10)

a)
b)

State Ga @v Find the electric field due to an infinite sheet of charges.
A cubﬁ “4m edges is oriented in a region of uniform electric field E = (-4 N/C) j.
the

Find through the cube.

Question no. 5: (6+4=10)

a)

b)

Explain the Ampere’s Law. Find the magnetic field due to a solenoid by using Ampere’s
Law.

A uniform electric field is perpendicular to a uniform magnetic field. A proton moving
with a velocity vp perpendicular to both fields experiences no net force. An electron moving
with a velocity ve also experiences no net force, which means combination of electric and
magnetic field is zero. Show that the ratio of proton’s kinetic energy to that of electron is
my/Me.
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SECTION |
Objective Part
Question no.1: Choose the best option. (10x1=10)

1) Which of the following laws are applicable for the behavior of perfect gas?

a) Boyle's Law ¢) Charles's Law

b) Gay-Lussac's Law d) All of these.
2) ‘The internal energy of the ideal gas depends upon —

a) Tempcraturc b) Pressurc ¢) Volume d) Nonc of these
3) In Camot engine, change in internal energy per cycle is .

a) Positive b) Negative ¢) Zero d) Changes at every cycle
4) What is a process during which the pressure remains constant? '

a) Adiabatic process ¢) Isothermal process

b) Isochoric process d) Isobaric process
5) ‘The sum of all the microscopic form of cnergy iscalled |

a) ‘Total energy b) Internal energy ¢) Systemenergy d) None of these.
6) The electric ficld intensily between two oppositely charged platesis e

a) E=02¢ b) E=¢/2a c) E=alg d) E=0g/2
7) The product (P X E )iscqualto .

a) Electricdipole  b) Force ¢) Torque d) Electric potential
8) The surfaces arc called equipotential surfaces, if they have o

a) Same potential c) Different potential

b) DilTerent ficld d) All of these

9) The centers of two identical conducting spheres of radius R arc scparated by a distance d. A
charge q is on onc sphere, and -q is on the other. The capacitance of the system is Co. Half of the
charge is now removed so that charge on each sphere is half. The new capacitance C' is,

a) C'=2Co ¢) C'=Co
b) C'=4Co d) None of these
10) In Biot-Savart's law, magnitude of magnctic ficld is inversely proportionalto____ .
a) Applied current c) 1/
b) Apparent length d) 7
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SECTION 11
Subjective Part

Question no.2: Write short answers of the following questions, (10x2=20)

State the zeroth law of thermodynamics.

Is it possible to construct a heat enginc that will not expe! heat into atmosphere? Why?
What is a Camnot engine? Which processes arc involved in Camot cycle?

What is irreversible process? Give an example of mc\cmhlc process.

Compare [sothermal Lxpansion and Adiabatic Exy

A proton moves perpendicularly to a uniform magnetic ﬁcld B with velocity 1.0 » 10’
m’s and experiences an acccleration of 2.0 x 10" mvs’ in the +x direction when its
velocity is in the +z dircction. ) inc the magnitude and direction of the ficld, Mass
of proton is 1.67 x 10°” kg and charge of proton is 1.6 x 10"° C.

7. Show the mechanism of insulator in an clectric ficld with the help of diagrams.

8. What arc capacitors? Bricfly explain.

9. What should be the orientation of a current carrying coil in a magnetic ficld so that the
torque acting upon the coil is,

N W BN

a) maximum b) minimum
10. State Faraday's law. [low can we find the direction of induced current with the help of
Lenz's law?
Question no.3: (5+5+5=15)

a) State Coulomb's law. Also write its vector form.
b) Using Gauss's law, find the electric ficld duc to spherical shell of charges.
¢) A uniform charged conducting sphere of 1.22m radius has a surface charge density of
8.I]nCJm 3
i.  Find the charge on sphere.
ii.  What is the total electric flux leaving the surface of sphere?
jii.  Calculate the electric ficld at the surface of the sphere

Question no.4: (10+5=15)

a) Explain the Ampere's Law. Find the magnetic ficld duc to a straight wire at its internal
and exicrnal points by using Amperc's Law

b) In the figure, the cube is 40.0 cm on cach edge. Four straight segments of wirc—ab, be,
cd, and da— form a closcd loop that carries a current [ = 5.00 A, in the direction shown. A
uniform magnetic ficld of magnitude B =~ 0.020 0 T is in the positive y direction.

(nHt inc the itude and d ion of the ic force on

) D inc the itude and dircction of the ic force on

L ag!

BT

ab.
bs.

L4
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SECTIONTI 5
. Subjective Part v ‘ i
l Question no.2: Write short answers of the following questions. ; (10%2=20)
1. State the sccond law ol thermodynamics. i .
2. What is Entropy and what are its characteristices? ’
3. A Camol engine has the same elificiency (i) between 100 K and 500 K and (n) between T
. K and 900 K. Calculate the temperature 1ol the sink
4. Explain Cyche Process with example . *
: 5. Compare Isothermal xpansion and Adiabatic Lixpansion, -
6. State Coulomb's law. Also wrile its vector Torm

7. A point charge is plactd at the center ol a spherical Guussiap surlace. Is Nux changed 1f

the sphere is replaced with by a cube ol same volume? Justily your answer.

- 8. A point charge is moving in a magnetic ficld at right angle to the lield lines. Docs any
- {orce act on it? .
9. A straight wirc of length Im has a current of 10 A in it. Calculate the magnetic 4
B * field thal cxerts a lorce of 1.6x10°"* N on the current carrying wire.” Take 0 =
23% YA
10. State Faraday's law ol clectromagnetic induction

. - Question no.3:

a) Find the expression of AU clectrre potential encrgy and AV §
electric potential for charges Fqy and 1¢;.

b) Using Gauss's law, find the clectrie licld duc to a uniform line of
charges,

c) A cube with 1.4 m cdges is oriented o region of unilorm

cleetric field us shown in figure. Find the electrie Nux through the -
right Tace of the cube il the clectrie field is given by 1 = (6N/C) j.
Also calculate the total flux througlh the cube, .
: X
-
Qucstion no.4: (10+5=15) |
a) Find the magnelic (icld duc to a single maving charge. Also find the magnetic field of a ‘
currenl carrying wire, ' .

b) A" straight conductor of lenglh 1.5 m experiences a maximum force of 2.0 N
N when placed in a uniform magnetic lield, e magncetic induction of the ficld is
. 1.3 I, Calculate the value ol the current in the conduetor.|
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SECTION 11 ‘
Subjective Part
Question no.2: Write short answers of (he following questions.
) §8

(10x2=20)
State and briefly txplain the first law of thermodynamics.

2. Whatis heat capacity? Differentiate between Cp and C,.

3. An ideal heat engine operates between two temperatures 600 K and 900 K. What is the .
clficiency of the enging?
4. What is internal energy of an ideal gas? Explain briefly. -
S. What is an electric dipole? Sketch the clectic licld around an slectric dipole.
6. A para\lc\.pla'lc air capacitor of capacitance of 100 pF has a charge of magnitude 0.1 pC
on each plate. The plates are 0.5 mm apart. What is the potential difference between the
platcs?
7. A point chargeof +3.12 x 10°C is 12.3 cm distant (rom a second point charge of - -
© 1.48 % 10 C. Calculale the magnitude of the force on each charge. ®
8.

What is Lorentz Force? Find the expression of velocity of the moving particle at which .
the Lorentz foree on particle is cqual o zcro and particle moves straight in the region of
uniform clectric and magnetic ficlds.

9. Whal is magnetism and clectromagnetism? Explain bricQy.

10. State Lenz's law of clectromagnetic induction.

Question no.3:

® (5+5+5=15)

a) State Coulomb's law. Sketch lorsion balance and cxplain how it was usced to find the
clectrostatic forces between charged particles. Also write its vector form.

b) TFind the capacitance of parallel plate capacitor in terms of area of plate ‘A’ and
separation between plates *d” where clectrie ficld duce 1o infinite sheet of charges is o/2¢,.

¢) Consider a point charge ;= +2.2uC al the origin and a second point charge qa= +1.2pC

at a distance [ along x axis, where 1.=15em. Al what point along the x axis is the
clectric field zero?

Question no.4:, ! (8+7=15)
| -
#) lind the magnetic ficld duc to a current carrying wirc and a sdlenoid by using Amperc's
Law, ‘
b) Tw9 parallel wires are 10.0 cm upart, and cach carrigs a currenl of 10.0 A. If the currents
are in (he same du:cclion, find the force per unit length exerted by onc of the wires on the 5
. olhcr._l\rc. the wires attracted or repelled? Repeat’ the problem with the currents in -
opposite dircctions. .

- _ J . o
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