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CLASS : XII
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SESSION: 2023-24
CBSE SAMPLE QUESTION PAPER

SUBJECT: PHYSICS (THEORY)

Maximum Marks: 70 Time Allowed: 3 hours.

General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Section C, Section D and
Section E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based
of 1 mark each, Section B contains five questions of two marks each, Section C
contains seven que\{%ns of three marks each, Set\tion D contains two case stud%x
based questions~ofsfour marks each and Secti N"E contains three long anst@
guestions of fi S(T%hrks each. 0

(5) There is n/qﬁ;}g(all choice. However, an ir | choice has been providédyin one
question jn~Section B, one question in Sectigh C, one question ineach C éﬁh Section
D and IltﬁYee guestions in Section E. Y&ﬁ"have to attempt only one lgf\f%?e‘choices in

&

such{uestions.
(6) s\g% calculators is not allowed 'Q\ .\Y\
(7)& may use the following val f physical constants whergéz.e‘r necessary
i \

i. c=3x108m/s ":‘i\\* N\

&
S
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N

iv. Ho=4mx107 TmA~1

v. h=6.63x1034Js

vi. €0 =8.854x1012 C2N~1m?
vii.  Avogadro’s number = 6.023 X 10%3 per gram mole

SECTION-A

1. Which of the following is not the property of an equipotential surface?
(a) They do not cross each other.
(b) The work done in carrying a charge from one point to another on an
equipotential surface is zero.
(c) For a uniform electric field, they are concentric spheres.
(d) They can be imaginary spheres.

2. An electric dipole\placed in an electric field of irlﬁgnsity 2 x 10° N/C at an angle%f
30° experiencesa torque equal to 4 Nm. Thg o&arge on the dipole of dipoleJe@t
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’Q\ 3. A metallic plate e d to white light emits elec ons. For which of the following
colours of light, the stopping potential will be maximum?
(a) Blue (b) Yellow (c) Red (d) Violet
4. When alpha particles are sent through a thin gold foil, most of them go straight

through the foil, because
(a) alpha patrticles are positively charged

(b) the mass of an alpha particle is more than the mass of an electron
(c) most of the part of an atom is empty space
(d) alpha particles move with high velocity

5. An electron is moving along positive x-axis in a magnetic field which is parallel to
the positive y-axis. In what direction will the magnetic force be acting on the
electron?

(a) Along -x axis (b) Along -z axis
(c) Along +§b® (E)Q;@ong -y axis ~ @
6. The relati %ﬂagnetic permeability of aﬁiﬁéance X is slightly less than @j(yand

that of sm)stance Y is slightly more tha ty, then (,29
(9){(}?“ s paramagnetic and Y is fer@ agnetic ,»\E?K

\(;p))x is diamagnetic and Y is t% agnetic ) Yi\w}
A{ (c) X and Y both are para;{ etic &{}
\‘g\\% (d) X is diamagnetic an@:‘?( is paramagnetic \‘\S&
< &
N An ammeter of resﬁance 0.81 ohm reads up to 133\ The value of the

required shunt to increase the range to 10 A is
(a) 0.9 ohm (b ) 0.09 ohm (c) 0.03 ohm (d) 0.3 ohm

8. An electron with angular momentum L moving around the nucleus has a
magnetic moment given by

(@) eL/2m (b) e L/3m (c)elL/4m (deL/m
9. The large scale transmission of electrical energy over long distances is done with

the use of transformers. The voltage output of the generator is stepped-up because

of

@) reduction of current (b) reduction of current and voltage both

(c) power loss is cut down (d) (a) and (c) both

10. The diagram below shows the electric field (E) a§g magnetic field (B) componeYn&s

of an electromagnetic wave at a certain time andilocation. TN
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The direction of the propagation of the electromagnetic wave is
(@) perpendicular to E and B and out of plane of the paper
(b) perpendicular to E and B and into the plane of the paper
(c) parallel and in the same direction as E

(d) parallel and in the same direction as B

11. In a coll of resistance 100 Q2 a current is induced by changing the magnetic
flux through it. The variation of current with time is as shown in the figure. The
magnitude of change in flux through coil is

10A -+

: = o R
{.2’) N &o y &o :
@) 200\){(!1 (b) 275 Wb %((/ (c) 225 Wb (¢ Wb
P4 7 v

12. The v”’y of an electron in n™ orbit drogen atom is En= - 13.6/@.The
) ive sign of energy indicate ~\/
%))electron is free to move. N\ Y\)

\Y ) electron is bound to the E?eus. g\
A (o) kinetic energy of electrnis equal to potential energy df. féctron.
N\ (d) atom is radiating enérgy. .\fg:\:\
gdr Questions 13 to 16, t tements are given —one{ lled Assertion (A) and other

N labelled Reason (R). Select*the correct answer to these*questions from the options as

given below.

a) If both Assertion and Reason are true and Reason is correct explanation of
Assertion.

b) If both Assertion and Reason are true but Reason is not the correct
explanation of Assertion.

C) If Assertion is true but Reason is false.

d) If both Assertion and Reason are false.

13. Assertion (A): For the radiation of a frequency greater than the threshold frequency,
photoelectric current is proportional to the intensity of the radiation.
Reason (R) : Greater the number of energy quanta available, greater is the
number of electrons absorbing the energy quanta and greater
is number of electrons coming out of the metal.
14. Assertion (A) : Putting p type semiconductor slab directly in physical contact
with n type semiconductor slab cannot form the pn junction.
Reason (R) : The roughness at contact will be mych more than inter atomic \
o%ml spacing and continuous fl@%of charge carriers is not \Y

{,’igossible. ((i,:} . ((io .
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Assertion (A) : An ele has a higher potential ene hen it is at a location
asso éﬁo" d with a negative value of ntlal and has a lower
poteﬁgﬁal energy when at a Iocatlon‘&s ociated with a positive
potential.

Reason (R) : Electrons move from a region of higher potential to a region of
lower potential.

Assertion (A) : Propagation of light through an optical fibre is due to total

internal reflection taking place at the core-cladding interface.

Reason (R):  Refractive index of the material of the cladding of the optical fibre

is greater than that of the core.
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SECTION-B

(a) Name the device which utilizes unilateral action of a pn diode to convert
ac into dc.
(b) Draw the circuit diagram of full wave rectifier.

The wavelength A of a photon and the de Broglie wavelength of an electron of mass
m have the same, value. Show that the energy af the photon is 2Amc/h times g?
kinetic energy 0@ electron, where c and h ha@e heir usual meanings.
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A ray of @c(ﬂ)ochromatlc light passes th@ﬁ@ﬂ an equilateral glass prisr@ﬁ(&uch a
Way thaf}/th'é angle of incidence is equa e angle of emergence and ég:ﬁ of these

Ie "3/4 times the angle of the pﬁ&m Determine the angle of de?fatlon and the
g?oﬂve index of the glass prls% Y&\*}

current of 3.2 A which se{}i after a few seconds to a steady value of 2.8 A. What
is the steady temper re*of the heating element if trg\/b\om temperature is 27.0 °C
and the temperatur@o fficient of resistance of nlclq eis 1.70 x 104 °C1?

Show that the least possible distance between an object and its real image in a
convex lens is 4f, where f is the focal length of the lens.

OR

In an astronomical telescope in normal adjustment a straight black line of length L is
drawn on the objective lens. The eyepiece forms a real image of this line whose
length is [. What is the angular magnification of the telescope?

SECTION-C

A given coin has a mass of 3.0 g. Calculate the nuclear energy that would be required
to separate all the neutrons and protons from each other. For simplicity assume that
the coin is entirely made of $3Cu atoms (of mass 62.92960 u).

Given mp = 1.007825u and mn = 1.008665u.
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\g%. Charges (+q) and (-q égé placed at the points A an S espectively which are a
g/ distance 2L apart. é he midpoint between A an What is the work done in
N

moving a charge +Q.along the semicircle CRD. <\
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24.  The total energy of an electron in the first excited state of the hydrogen atom is
about -3.4 eV.

a. What is the kinetic energy of the electron in this state?

b. What is the potential energy of the electron in this state?

C. Which of the answers above would change if the choice of the zero of potential
energy is changed?

25. A wire of uniform%)ss-section and resistance 4,0hm is bent in the shape of SqL@f
ABCD. Point A is’connected to a point P on J;)(ﬁay a wire AP of resistance 1 ohm.
When a po [ difference is applied betgfé/rm and C, the points B and P een
to be at tl{% me potential. What is the . ance of the part DP? C

e s B C’:}VO
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26& "~ The given figure shows a I@\g straight wire of a circular cr@%s'—section (radius a)

carrying steady curren Kil‘he current | is uniformly dis;ﬁﬁmed across this cross-

\'*3:*
Q& section. Calculate th gnetic field in the region rY ndr > a.

N //’
27. Identify the part of the electromagnetic spectrum which:
a) produces heating effect,
b) is absorbed by the ozone layer in the atmosphere,
C) is used for studying crystal structure.

Write any one n\m}od of the production of each\@the above radiations. \Y\
Cn Ch e ‘
28.a. Define mgldg/mductance and write its SI/uQ'[/'W”’/ ”Q/%
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Two circular loops, one-dt$mall radius r and other of | c@@s radius R, such that
R >>r, are placed co ﬁy with centres coinciding. in the mutual inductance of
the arrangement. AN

OR

Two long straight parallel current carrying conductors are kept ‘a’ distant apart in air.
The direction of current in both the conductors is same. Find the magnitude of force
per unit length and direction of the force between them. Hence define one ampere.
SECTION-D
Case Study Based Questions

Read the following paragraph and answer the questions that follow.

A semiconductor diode is basically a pn junction with metallic contacts provided at
the ends for the application of an external voltage. It is a two terminal device. When
an external voltage is applied across a semiconductor diode such that p-side is
connected to the positive terminal of the battery and n-side to the negative terminal,
it is said to be forward biased. When an external voltage is applied across the diode
such that n-side is positive and p-side is negative, it is said to be reverse biased.
An ideal diode is one whose resistance in forward biasing is zero and the resistance
is infinite in reverse biasing. When the diode is forward biased, it is found that
beyond forwarck3 tage called knee voltage, th ductivity is very high. Wheg{%
biasing voltage is more than the knee voltage.the potential barrier is overco nd
the currer@reases rapidly with increasg’ irf forward voltage. When theldiode is

V

reverse bjased, the reverse bias volta%g)oduces a very small current.ajout a few
mivc\rg”:@peres which almost remai;\ﬁ onstant with bias. This s current is
rever,

e saturation current. M\/ ~\/

‘tb*t)he given figure, a diode D isigohnected to an external resi c)e R =100 Q and
) N

\ ~

\,<\../’ an emf of 3.5 V. If the b\?&ﬁ@ potential developed acro\s& diode is 0.5 V, the

|

. . . e . Q\s\\:
current in the circuit willbe: N\

Q/ D 100Q \?/
% _N_W_ \

{H!

3.5V
(@) 40 mA (b) 20 mA (c) 35mA (d) 30 mA
In which of the following figures, the pn diode is reverse biased?

(a) (b) (c) 5V (d) +1ov‘
R R +5V R

-12v
-1ov

-5V

Based on the V-I characteristics of the diode, we can classify diode as

(a) bilateral devieey, (b) ohmic dev.j%: N
(© non-ohmiQdéGS‘ce (d) passive. e}e ent - \Y
2 0 ©
%
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Two identical PN js@gﬁns can be connected in sefws by three different methods

as shown in the figure. If the potential difference in the junctions is the same, then
the correct connections will be

(&) in the circuits (1) and (2) (b) in the circuits (2) and (3)
(c) inthe circuits (1) and (3) (d) only in the circuit (1)
I (mA)
30f

\‘X p— Q/@\e
)
)
v
A\

\4 N

The V-1 characteristic of a diode is shown in the figure. The ratio of the resistance
of the diode at | = 15 mA to the resistance atV = -10 V is
(a) 100 (b) 108 (c) 10 (d) 10°®

Read the following paragraph and answer the questions that follow.

Types of Lenses and their combination

A convex or converging lens is thicker at the centre than at the edges. It converges
a beam of light on refraction through it. It has a real focus. Convex lens is of three
types: Double convex lens, Plano convex lens and Concavo-convex lens.

Concave lens is thinner at the centre than at the edges. It diverges a beam of
light on refraction through it. It has a virtual focus. Concave lenses are of three types:
Double concave lens, Plano concave lens and Convexo-concave lens.

along their com principal axis, then the tw system is regarded as a si

When two thin lenses of focal lengths f1 and f2 are_placed in contact with each otger
lens of focal@géh fand g:}

) )
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a) single concave lens
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If several thin lenses of focal length fi, f2, .... fa %fe placed in contact, then the

effective focal length of the combination is glven by
1 1 1 1
+ +.....
and in terms of power, we can write
P=P1+P2+... +Py

The value of focal length and power of a lens must be used with proper sign
consideration.

Two thin lenses are kept coaxially in contact with each other and the focal length of
the combination is 80 cm. If the focal length of one lens is 20 cm, the focal length of
the other would be

(a) -26.7cm (b) 60cm (c) 80cm (d) 30cm

A spherical air ble is embedded in a pie %\Qf glass. For a ray of light é
passing throrléq:J e bubble, it behaves I|kea \

(a) converging’lens ":j}
(b) diver@_%/!ens {o((/d ,»(</
(c) mir CL} (%}”9
(d) thi?r*plane sheet of glass \?\ Ve

S generally used in magnlfgg)glass is ~§\

(b) single convex lens :\QI

(c) combination of co@
length

(d) Planoconcave Ie

ens of lower power and COQ/ ::)e lens of lower focal
Q\

The magnification of an image by a convex lens is positive only when the
object is placed

(a) at its focus F

(b) between F and 2F

(c) at 2F

(d) between F and optical centre

OR

A convex lens of 20 cm focal length forms a real image which is three times
magnified. The distance of the object from the lens is
(a) 13.33cm (b) 14 cm (c) 26.66 cm (d) 25 cm
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SECTION-E
Draw a ray diagraﬁ“a‘or the formation of image of“a point object by a thin double
convex lens having radii of curvature R1 and Rz. Hence derive lens maker’s formula.
A converging lens has a focal length of 10 cm in air. It is made of a material of

refractive index 1.6. If it is immersed in a liquid of refractive index 1.3, find its new
focal length.

OR

Define a wavefront. How is it different from a ray?

Using Huygens’s construction of secondary wavelets draw a diagram showing the

passage of a plane wavefront from a denser to a rarer medium. Using it verify Snell’s

law.

In a double slit experiment using light of wavelength 600nm and the angular width of

the fringe formed on a distant screen is 0.1°. Find the spacing between the two slits.

Write two differences between interference pattern and diffraction pattern.

Derive an expression for the capacitance of a parallel plate capacitor with air present

between the two plates.

Obtain the equivalent capacitance of the network shown in figure. For a 300 V sup@‘,

determine the c?%;mge on each capacitor. ~ N\ ~ N\
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OR

A dielectric slab of thickness '’ is kept between the plates of a parallel plate
capacitor with plate separation 'd' (t < d). Derive the expression for the capacitance
of the capacitor.

A capacitor of capacity C, is charged to the potential of I/,. On disconnecting with the
battery, it is connected with an uncharged capacitor of capacity C, as shown in the
adjoining figure. Find the ratio of energies before and after the connection of switch S.
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Draw graphs showing the variations of inductive reactance and capacitive reactance
with frequency of applied ac source.
Draw the phasor diagram for a series LRC circuit connected to an AC source.

When an alternating voltage of 220V is applied across a device X, a current of 0.25A
flows which lags behind the applied voltage in phase by 11/2 radian. If the same
voltage is applied across another device Y, the same current flows but now it is in
phase with the applied voltage.

(i) Name the devices X and Y.

(if) Calculate the current flowing in the circuit when the same voltage is applied

across the se@ combination of X and Y. %
N N

N
<& or <&
A serie %)R circuit is connected to an ({s)ource. Using the phasor di , derive

the expression for the impedance of the circuit.
P \s(graph to show the variatio urrent with frequency of t source ,
aining the nature of its vari for two different resistanc 1 and Rz (Ri< R2)
t resonance. &Q &
& &



