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1108-X
PHYSICS
Time : 3 Hours] [Maximum Marks : 70
SECTION-A 1 each
1. () A body can be negatively charged by :
(A) Giving excess of electrons to it
(B) Removing some electrons from' it
(C) Giving some protons to it
(D) Removing some neutrons from it
(i) It is possible to have a positively charged body at :
(A) Zero potential
(B) Negative potential
(C) Positive potential

(D) All of these
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(2)

(iii) Which of the following relation is called as.current density ?

(A)

(B)

—|> > |~

16
A
13
A2
(iv): Which of the following is ferromagnetic ?

(€)

D)

(A) Aluminium
(B) Quartz
(C) Nickel
(D) Bismuth
(v) A transformer is used to change
(A) High voltage d.c. into low voltage d.c.
(B) High voltage a .. into low voltage a.c.
(C) Electrical energy into mechanical ‘energy
(D) Mechanical energy into electrical energy
(vi) Which of the following are not electromagnetic wave
(A) Cosmic rays
(B) y-rays
(C) P-rays
(D) X-rays
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( 3)

(vii) Which of the following produces a plane wave. front ?
(A) Point source
(B) Line source
(C) Extended source
(D) None of these
(viii)Electron volt is the unit of :
(A) Charge
(B) Momentum
(C) Potential difference
(D) Energy

(ix) In case of artificial 1adioactive transformation as given by :

PO oS80+ X
particle X is :
(A) Neutron
(B) Proton
(C) Electron
(D) Positron
(x) The type of bond in a silicon crystal is :
(A) lonic
(B) Metallic
(C) Covalent

(D) Van der Waals
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SECTION-B 2 each
2. (a) What is an equipotential surface ? Give the direction of electric
field with respect to an equipotential surface.

(b) Self induction is called the inertia of electricity. Explain., why.

() What is Maxwell’s displacement current ? I displacement current,
a source of magnetic field ?

(d) When does Snell’s law of refraction fail ?

(¢) For glass-air interface, the critical angle is C. Will the critical
angle for glass-water interface be greater or less than C ?

- Explain.

(f) A ray of light incident on an equilateral glass prism (|.lg = f3)
moves parallel to the base line of the prism inside it. Find the
angle of incidence for this ray.

(g) Why do we fail to observe the diffraction from a wide slit
lluminated by monochromatic light ?

(h) What are nuclear forces ? State their three properties.

(i) Write two important significances of binding energy per nucleon

curve.
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SECTION-C 3 each

3. (@) Derive a relation between e.m.f., potential difference and internal

resistance of a cell.

(®) A 10C charge flows through a wire in 5 minutes. The radius
of the wire is | mm. It contains 5 x 1022 electrons per
centimeter’. Calculate current and drift velocity.

(c) What is an ammeter ? How can a galvanometer be converted

into an ammeter ?

(d) State Lenz’s law and show that it does not violate the law of

conservation of energy.

(¢) A capacitor of .1 pF is connected to source of a.c. having e.m.f.
given by equation E = 200 cos 120 nz. Find r.m.s. value of

current through the capacitor. https:/www.jkboseonline.com
(f) Calculate de-Broglie equation for a material particle.

(8) On the basis of Bohr’s atomic model, find an expression for

radius of nth orbit of a hydrogen atom.
(h) Explain the forward and reverse bias characteristic curve of a
p-n junction,

() Distinguish between intrinsic and extrinsic semiconductors.
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SECTION-D 5 each

4. (a) State Gauss's law in electrostatics. Derive an expression for the
electric field due to an infinitely long straight charged wire at
a point distant r from it. Plot a graph showing the variation of

electric field with r.
Or

What is a capacitor ? Derive an expression for total capacitance
when three capacitors of capacitances C,, C, and C; are
connected in (1) series (ii) parallel.

(b) What is magnetic dipole and magnetic field intensity ? Derive

an expression for the torque acting on a bar magnet placed in

a uniform magnetic field.
Or

Derive an expression for the force per unit length experienced
by each of the two long current carrying conductors placed
parallel to each other in air. Hence, define one ampere of

current.
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(c) What is interference of light ? Deduce the conditions for
constructive and destructive interference in Young’s double slit

experiment.
Or

What is compound microscope ? With the help of ray diagram,
explain the working of compound microscope. Find an expression

for its magnifying power.
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SECTION-A | each

|
L. ) What are the dimensions of K= - — 2

d1€,
(A} CNlpy2
By Nm*C-?
(C) Nm~C*
(D) Unitless

(1) What is the angle between the electric dipole moment and the
electric field strength due to it on b equatorial line ?

(B) 90°
C) 180°

{D) None of these
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( 2)

(li) Ohm’s law is nol obeyed by
(A) Electrolytes
(BY Dascharge tubes
(C) Vacuum tubes
(D) ANl of these
(iv) Which of the following is paramagnetic ?
(A} Antimony
(B) Silver
(C) Marble
(DY Aluminium
(v) A wansformer steps up or steps down :
(A) ac. only
(B) d.c. only
(C) cecither ac. or de.
(DY ac. mixed with d.c.
{vi) Red light differs from blue light in its :
(A) Speed
(B) Frequgney
(C) Intensity
(D) Amplituda
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( 3)

(vit) A plane wavefront is propagating in a medium. Which ol the
following s true ?

(A) It propagates parallel to jrself

(B) It cannot propagate in the medium
(C) It changes to spherical wavefront
(D) It changes to cylindrical wavefront

(viidThe minimum energy required 0 remove an electron s
called :

(A) Work function
(B) Kinetic energy
(C) Stwopping potential
(D) Potential energy
(1x) The most abundant isotope of natural uranium is :
(A) q:UJSH
(B) 4,U
() MU:.M
(D) None of these

(x) [In an insulator. the forbidden energy gap between the valence
band and conduction band is of the order of :

(A) 5 eV
(B)y | eV
(CYy 2 MeV
(D) 107} eV
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2. @
)

( 4 )

SECTION-B 2 cach

. ' . . r )
No two equipotentiul surfaces intersect euch ather. Why

State principle of ‘a.c. generator. From: where docs the relectric

energy come in it ?

4 What does an clectromagnetic wave consist of 7 On what factors
does ils velocity in vac.um depend ?

(d) How docs refraction of light affect the length of the day ?

(e) For glass-air inierface, the critical angle is C. Will the crilical
angle for glass-water interface be greuter or less than C ?
Explain. https://www.jkboseonline.com

@) A ray aof light incident on un cquilateral glass prism (B, = J3)
moves purallel 1o the base line of the prism inside it. Find the
angle of incidence for this ray.

(g¢ Whv do we fail to observe the diffraction from a wide slit
iIngminated by monochramatic light ?

(hy What m% auelear forces 7 State their three properties.

0 Write 1wae important significances of binding energy per nucleon
Ccurve.
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( 5 )

SECTION-C 3 cach
3. (n) Dcline = istivity and state its S.. unit. Explain how the

resistivity of a conductor vari's with temperature.

@ A 10C charge Nows through a wire in § minutes. The radius
of the wire is 1 mm, It contains 5 x 10°° electrons per
centimeter”’, Calculate cwrrent and drift velocity.

(© What is an ammeter ? How can a galvanometer be canverted
into an ammeter ?

() State Lenz's law and shuw that it does not violate the law of
conservation of encrgy.

e} A capacitor of | uF is connected to source of a.c. having e.m.f.
g en by equation E = 200 cos 170 nr. Find r.m.s. value of
current through the capacitor.

Calculate de-Broglie equation for a material particle.

() On the basis of Bohr's wtomic model. find an expression for

radius of nth orbit of a hydrogen atom.
(B) Explain the forward and reverse bias charmcieristic curve of a
p-n junciion.

() Distinguish between intrinsic and extrinsic semicunductors.
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SECTION-D 3 each

4. (a) State Gauss's law in electrostatics. Derive an expression far the

clectric field due 1o an infinitely long straight charged wire a

2 point distant r from it. Plat g graph showing (he variation of

electric field with r.

Or

What is 3 Capacitor ? Derive an CXpression for (ota| capacitance

when three capacitors of Capacitances ¢. C

» and Ca are
connected in (j) series (ii) parallel,

(®) Whae s magnetic dipole ;

dmpere of
current,
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(€} What is interference of light ? Deduce the conditions for
constructive and destructive interference in Young's double slit

experiment.
Or

What is compound microscope ? With the help of ray diagram,
explain the working of compound microscope. Find an cxpression

for its magnifying power.
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SECTION-A '1 each
1. () A stauonary charge produces :
JA) An electric field
- (B) A magnetic field
(C) Both electric and magnetic fields
(D) An electromagnetic wave
(ii) A soap bubble is given negative charge. Then its radius :
(A) Decreases
(B) Increases
(C) Remains same

(D) Nothing can be predicted
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(2)

(iii) The reciprocal of resistance is :
(A) Conductance
(B) Specific resistance
(C) Volage
(D) Current
(iv) Susceptibility is positive and small for :
(Al Paramagnetic
(B) Ferromagnetic
(C) Diamagnetic

(D) Non-magnetic

(v) The core used in transformer is laminated so as to

(A) Reduce the magnetism in the core
(B) Reduce eddy current losses
(C) Increase the magnetic field

(D), Increase the magnetic flux
(vi) For a wave propagation in g médium "id

- entif
1S independent of the others - Y the Property that
(A) Velocity

(B) Waveleng,
(Q) Frequency
(D) All of these
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( 3 )

(vii) Huygen's principle of secondary waves is used o :
(A) Obtain the new position of wavefront
(B) Explain principle of superposition of waves
(C) Explain interference phenomenon
(D) Explain polarisation
(viii)The unit of Planck’s constant is :
(A) Nm
(B) eV
(€) Is™

P IS

(ix) Tn the nuclear reaction
6(41 — 53“ + leo + X.
what does X stand for :
(A) An electron
(B) A proton
(C) A neutron
(D) A neutrino
(x) The barrier potential of silicon diode at room temperature is
(A) 03V
(B) 07V
(C) 1V
(D) 2 mV
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2 euch
SECTION-B i

.. (@) Distinguish between electric potential and potential energy and

state the relation between these.
(b) Explain why the inductance coils are made of copper.

() How are infrared waves produced ? Write their two important

uses.

(d) Why does a tank filled with water appear shallow ?

() For glass-air interface. the critical angle is C. Will the critical

angle for glass-water interface be greater or less than

C?
-Explain.

A nay of light incident on an equilatera] glass prism

Moves parallel to the base line of the prism

e = V3)

in.‘iide it. Find the
angle of incidence for this ray.

®) Why do we fail to" Observe the diffracijgp fro
s A wj '
luminated by monochromatic light e sli

® wWhat are nuclear forces ? State their (k

. | | fee P"“Pmics.
Write two importam significances of binding e

: ner
- &Y per Muclepn
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SECTION-C 3 each

3. (@ Using Kirchhoff's laws. derive the condition for balance of

Wheatstone bridge.

) A 10C charge flows through a wire in 5 minutes. The radius

of the wire is | mm. It contains 5 X 1022 electrons per
centimeter: Calculate current and drift velocity.

() What is an ammeter ? How can a galvanometer be converted

into an ammeter ?

(d) State Lenz's law and show that it does not violate the law of
conservation of energy. https://www.jkboseonline.com

(&) A capacitor of 1 pF is connected to source of a.c. having e.m.f.
given by ecquation E = 200 cos 120 nr. Find r.m.s. value of
current through the capacitor.

(f) Calculate de-Broglie equation for a material panticle.

(2) On the basis of Bohr's atomic model, find an expression for

radius of nth orbit of a hydrogen atom.

(h) Explain the forward and reverse bias characteristic curve of a

p-n junction.

(i) Distinguish between intrinsic and extrinsic semiconductors.

12
ARM(5Z)IKUT2024—1108-2 Tum Ove
h z r

https://www.jkboseonline.com



4. (a)

(b)

5 each
SECTION-D

: - ssion for the
State Gauss's law in electrostatics. Derive an €xpre

; ire al
electric field due to an infinitely long straight charged Wwire

a point distant r from it. Plot a graph showing the variation of

electric field with r.
Or

What is a capacitor 7 Denive an expression for total capacitance

when three capacitors of capacitances C,. C, and C, are

connected in (i) series (ii) parallel.

What is magnetic dipole and magnetic field intensity ? Derive

an expression for the torque acting on a bar magnet placed in

a uniform magnetic field.
Or

Derive an expression for the force per unit length experienced

by each of the two long current carrying conductors placed

parallel 1o each other in air. Hence

define one ampere of
current.
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(¢) What is interference of light ? Deduce the conditions for

constructive and destructive interference in Young's double slit

experiment.

Or
What is compound microscope ? With the help of my' diagram,
explain the working of compound microscope. Find an expression

for its magnifying power.
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Time : 3 Hours) [Maximum Marks : 70

SECTION-A I cach
1. Choose the correct/most appropriate answer -

(i) 10 clectrons are taken out of a pith ball, the charge on pith
ball will be :

(A) 16 x 107" C
B) 16 x 100V C
(C) 1.6 x 1078 C
(D) None of these

(1) The electrostatic potential cnergy of a charge 5 C at a point in
the electrostatic ficld is 50 ). The potentizl at that pomt is :

(A) 1071 v
(B) 5V

(C€) 10V
(D) 10° V
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( 2)

(iif) Wheatstone bridge is used 1o measure :
(A) em.f.
(B) Potential
(C) Resistance

(D) Current

(iv) Which of the following is not the u 't of magnetic

induction ?
(A) Tesla
(B) Gauss
(C) Oersted
(D) Weber/meter?
(v) The induced e.m.f. cannot be produced by :
(A) Moving a magnet near a circuit
(B) Moving a circuit near magnet
(C) Changing the current in one circuit placed near other

(D) Maintaining large but constant current in a circuit
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(vi) Dimensions of 7—: is -
Mo €

(A) LT
(B) LT
€ [L7'T7)
D) (LT
(vii) Interference is obeyed by :
(A) Transverse waves
(B) Longitudinal waves
(C) All types of waves
(D) None of thesc
(viii)Moving with same velocity, which of the following has large
wavelength of matter waves :
(A) a-particle
(B) Proton
(C) P-particle
(D) Neutron

12thARA(SZ)IK/LEHUT2024

c-8-B

https://www.jkboseonline.com


https://www.jkboseonline.com/

( 4)

(ix) The valuc of Rydberg constant is :
(A) 1097 x 1077 m
(B) 1.097 x 107 m™
(€) 1.097 x 1077 m™!
(D) 1.097 x 10’ m

(x) In intrinsic semiconductor at room temperature the number of

electrons and holes are :
(A) Equal
(B) Zero
(C) Unequal
(D) Infinite
SECTION-B 2 each

o
.

Charges + 20 ptc and - 26 pic are separated by a distance of 5 mm.

Calculate the magnitude and direction of dipole moment.

3. Find the focal length of combination of two convex lenses of focal
length 15 cm and 30 cm held in contact.

4. Calculate the inductive reactance of | mH coil for frequency of

50 Hz.
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What is relation between angle of incidence and emergence

prism is in minimum deviation position.

6. Give four propertics of e.m. waves.

7. Calculate the specd of light in medium whose critical angle
is 45°.

8. For a giver impact parameter ‘b" does the angle of diffraction
increase or decrease with increase of enerey.

9. What are conditions for sustained interference of light.

10. Derive an expression for radit of Bohr's stationary orbit.

SECTION-C 3 each

11. State Ohm’s law. How can you denive it using the concept of dnift
velocity ?

12. The resistance of a conductor at 30°C is 3.25 2 and at 100°C
is 395 Q. Calculaie the temperature coefficient of rvesistance of
conductor.

13, Using Biot-Savan law, derive an expression for magnetic field

induction at the centre of a circular coil camrying current.
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14. Stuate and explain Lenz's law,

1S. Using Phasor's diagram derive an expression for impedance of LCR
circuit,
16. What is nuclear fusion ? Give one representive reaction.

17. Explain laws of photoelectric emission on the basis of Einstein's

phoroelectric equation.

I18. How does the conductivity of a semiconductor change by doping

with a pentavalent impurity atom ?

19. Using a circuit diagram explain how is a p-n diode used as a full

wave rectifier ? hitps://www.jkboseonline.com

SECTION-D 5 each

20. Derive an expression for the capacitance of a parallel plate capacitor

in presence of dielectric slab between its plates.
Or

State Gauss's law in electrostatics. * Hence derive. expression for

clectric field due to an infinite line of charge.
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21. Discuss the principle, construction and working

galvanometer.

Or

What are dia. para and ferromagnetic substances ? Discuss their

tmportant properties.

22, State Huygen's principle and prove the laws of refraction on its

basis.

Or

Derive the Len’s Makers formula for a convex lens.
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