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CLASS XI1 (2019-20)
PHYSICS (042)

SAMPLE PAPER-3
Time : 3 Hours Maximum Marks : 70

General Instructions :

(i) All questions are compulsory. There are 37 questions in all.

(if) This question paper has four sections: Section A, Section B, Section C, Section D.

(iii) Section A contains twenty questions of one mark each, Section B contains seven questions of two
marks each, Section C contains seven questions of three marks each and Section D contains three
questions of five marks each.

(iv) There is no overall choice. However, internal choices has been provided in two question of one marks
each, two question of two marks, one question of three marks and three questions of five marks
weightage. You have to attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary.

c=3x10°m/s, h=16.63 x 107*'Js, e= 1.6 X 107°C, o= 47 x 107" TmA ™,

o= 8.854 X 107 2C®N"'m?, 4#
TE

Mass of neutron = 1.675 x 10 *kg,

=9 % 10°Nm*C?, m, = 9.1 x 10 *'kg,

Mass of proton = 1.673 x 10 *"kg, Avogardro’s number = 6.023 x 10 per gram mole,

Boltzmann constant = 1.38 x 1073 JK .

QL.

Q2.

Q3.

SECTION A

DIRECTION : (Q 1-Q 10) Select the most appropriate option from those given below each question
A polaroid is used to 1)
(@) reduce intensity of light (b) produce polarised light
(c) increase intensity of light (d) produce unpolarised light
A strong argument for the particle nature of cathode rays is that they Q)
(a) cast shadow (b) produce fluorescence
(c) travel through vacuum (d) get deflected in magnetic field
A radioactive substance emits (1)
(@) a-rays (b) B-rays
(c) ~-rays (d) all of these

Q4.

Q5.

The torque acting on electric dipole of dipole moment P placed in electric field of intensity Eis @
@ Px E (b) P+ E
(c) pE (d) P/E

A 10 pF capacitor is charged to a potential difference 50 V and it is then connected to another uncharged
capacitor in parallel. If common potential difference becomes 20 V, then capacitance of the second

capacitor is @
(@) 10pF (b) 15 pF
(c) 20 pF (d) 30 uF
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Q6. If a bar magnet of length 10 cm and pole strength 40 A-m is placed at an angle of 30° in a uniform

magnetic field of intensity 2 x 10~* T, then torque acting on it is (1)
(@) 8 x 107" N-m (b) 6 x 10~* N-m
(c) 4 X 107* N-m (d) 2 x 10°* N-m

Q7. Inacircuit with a coil of resistance 2€2, the magnetic flux changes from 2 Wb to 10 Wb in 0.2s. The
charge that flows in the coil during this time is (1)
(@ 5C (b)y4C
(c)1C (d)0.8C

Q8.  Reactance of a capacitor of capacitance C for an alternating current of frequency % Hz is 25. The
value of C is @
() 25pF (b) 50 pF
(c) 75 uF (d) 100 pF

Q9. In an oscillating LC-circuit, effective inductance is 200 uH. If frequency of oscillation is 1200 kHz,
then capacitance of capacitor in the circuit is (1)
(@) 11 pF (b) 22 pF
(c) 44 pF (d) 88 pF

Q10. The magnifying power of a magnifying glass of power 12 dioptre is 1)
(@ 4 (b) 1200
(c) 3 (d) 25

DIRECTION : (Q11-Q15) Fill in the blanks with appropriate answer.
QL1 ... spectrum is also called molecular spectrum. (@8]
Q12. According to classical theory, the path of an electron in Rutherford’s atom is .......... . (1)

Q13. If the current gain in common-emitter is 100, then the emitter current in a transistor for a base current
of 5mA,is ......... mA. (@8]

Q14. Inacircuit, the internal resistance of cell is equal to the external resistance. If e.m.f. of the cell is 4 V, then

the potential difference across the terminals of the cell is .......... V. Q)
OR

A galvanometer having a resistance of 8 €2 is shunted by a wire of resistance 2 2. If the total current is

1 A, then current passing through the shunt will be .......... A. (D)

Q15. The pressure exerted by an electromagnetic wave of intensity I on a non-reflecting surface is (where
c = Velocity of light) .......... . (@D)]

DIRECTION : (Q16-Q20) Answer the following:

Q16. The forceﬂF experienged by a particle of charge ¢ moving with velocity 7 in a magnetic field B is
given by F'= ¢q(v x B). Which pair of vectors is always at right angles to each other? Q)

Q17. What is the relationship between amplitudes of electric and magnetic fields in free space? Q)
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Q18.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Find the ratio of De-Broglie wavelengths associated with electrons accelerated through 25V and 36 V

1)
Why is it said that nuclear forces are saturated forces? (@)

The radius of inner most orbit of hydrogen atom is 5.1 x 10~ m. What is the radius of orbit in second

excited state? 1)
OR
Compare the radii of two nuclei having mass numbers 3 and 81, respectively. (1)
SECTION B

The variation of potential deference V with length in case of two potentiometers X and Y is as shown in
the given diagram. Which one of these two, you prefer for comparing e.m.f’s of two cells and why? (2)

| —

Draw a sketch of a plane electromagnetic wave propagating along the Z-direction. Depict clearly the
directions of electric and magnetic fields varying sinusoidally with Z. 2

What is (1) momentum and (2) energy of photon of wavelength 0.01A? 2

When a capacitor is connected in series LR circuit, the alternating current flowing in the circuit increases.
Explain why? 2

A short bar magnet placed with its axis at 30° to a uniform magnetic field of 0.2 7" experiences a torque
of 0.060 Nm.

1. Calculate magnetic moment of the magnet
2. Find out what orientation of the magnet corresponds to its stable equilibrium in the magnetic

field. )

Deduce ohm’s law using the concept of drift velocity 2
OR

Derive an expression for the internal resistance of a cell in terms of e.m.f and terminal potential

difference of a cell. (2)

Prove that the radius of the nth Bohr orbit of an atom is directly proportional to »°, where n is principal
quantum number. 2

OR

Draw a graph showing the variation of binding energy per nucleon with mass number. Hence, from the
graph, explain why elements having mass number A between 30 and 170 have almost same binding

energy. 2
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Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

SECTIONC

(i) Use Kirchhoff’s rules to obtain the balance condition in a Wheatstone bridge.

(i) Calculate the value of R in the balance condition of the Wheatstone bridge, if the carbon resistor
connected across the arm CD has the colour sequence red, red and orange, as is shown in the

figure. 3
g 5 (3)

2R

2R

!

<

A long straight wire AB carries a current of 4 A. A proton P travels at 4 x 10°m/s parallel to the
wire 0.2 m from it and in a direction opposite to the current. Calculate the force which the magnetic
field of current exerts on the proton. Also specify the direction of the force. 3

For a single slit of width "a", the first minimum of the interference pattern of a monochromatic light of
wavelength X occurs at an angle of A\/a. At the same angle of A/ a, we get a maximum for two narrow
slits separated by a distance "a" Explain. 3)

(i) Show, with a suitable diagram, how unpolarised light can be polarised by reflection.

(if) Two polaroids P, and P, are placed with their pass axes perpendicular to each other. An unpolarised
light of intensity I, is incident on P,. A third polaroid P; is kept in between P, and P, such that
its pass axis makes an angle of 60° with that of P,. Determine the intensity of light transmitted
through P, P, and Ps;. 3)

(i) Depict the equipotential surfaces for a system of two identical positive point charges placed a
distance d apart.

(ii) Deduce the expression for the potential energy of a system of two point charges ¢, and ¢, brought
from infinity to the points with positions r and r, respectively in presence of external electric field
E. (3)
OR
A slab of material of dielectric constant K has the same area as that of the plates of a parallel plate
capacitor but has the thickness 2d/3, where d is the separation between the plates. Find out the
expression for its capacitance when the slab is inserted between the plates of the capacitor.

You are given three lenses L,, L, and L3 each of focal length 10 cm. An object is kept at 15 cm in front
of Ly, as shown. The final real image is formed at the focus I of L;. Find the separation between L,
L, and Lj. 3

ENAYATAN
BRVAVAVES
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Q34.

Q35.

Q36.

Q37.

Obtain the relation between the decay constant and half life of a radioactive sample.The half life of a
certain radioactive material against « — decay is 100 days. After how much time, will the undecayed
fraction of the material be 6.25%? 3)

SECTION D

(i) Apoint charge causes an electric flux of —1 x 10°N - m*C ™" to pass through a spherical Gaussian
surface of 10 cm radius centered on the charge.

(a) How much flux will pass through the surface, if the radius of the Gaussian surface is doubled?
(b) Find the value of the point charge.

(if) Two point charges g4 = 3uC and ¢z =— 3uC are located 20 cm apart in vacuum. What is the
electric field and its direction at the mid-point O of the line A B joining the two charges? (5)

OR

1. Deduce the expression for the torque acting on a dipole of dipole moment p in the presence of a
uniform electric field .

2. Consider two hollow concentric spheres, S; and S,, enclosing charges 2Q and 4Q respectively as
shown in the figure.
(a) Find out the ratio of the electric flux through them.
(b) How will the electric flux through the sphere S; change if a medium of dielectric constant 'c,.'

is introduced in the space inside S; in place of air? Deduce the necessary expression. (5)
4Q
SZ
Sl

(i) Describe a simple experiment (or activity) to show that the polarity of emf induced in a coil is
always such that it tends to produce a current which opposes the change of magnetic flux that
produces it.

(ii) The current flowing through an inductor of self inductance L is continuously increasing. Plot a
graph showing the variation of
(a) Magnetic flux versus the current
(b) Induced emf versus dl/dt
(c) Magnetic potential energy stored versus the current. (5)

OR

Aseries L-C-R circuitis connected to an AC source having voltage V' = V,,sin wt. Derive the expression
for the instantenous current | and its phase relationship to the applied voltage.

Obtain the condition for resonance to occur.

Define “power factor’. State the conditions under which it is maximum and minimum (5)

A biconvex lens with its two faces of equal radius of curvature R is made of a transparent medium of
refractive index p. It is kept in contact with a medium of refractive index p, as shown in the figure.
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Find the equivalent focal length of the combination.

Obtain the condition when this combination acts as a diverging lens.

Draw the ray diagram for the case p; > (12 + 1) /2, when the object is kept far away from the lens.
Point out the nature of the image formed by the system. 5)

OR

Using Huygen’s construction of secondary wavelets explain how a diffraction pattern is obtained
on a screen due to a narrow slit on which a monochromatic beam of light is incident normally.

Show that the angular width of the first diffraction fringe is half that of the central fringe.

Explain why the maxima at 6 = <n + %)% become weaker and weaker with increasing n. (5)

Download Solved version of this paper from
www.cbse.online

This sample paper has been released by website www.cbse.online for the benefits of the students. This paper has been prepared by subject expert with the consultation
of many other expert and paper is fully based on the exam pattern for 2019-2020. Please note that website www.cbse.online is not affiliated to Central board of
Secondary Education, Delhi in any manner. The aim of website is to provide free study material to the students.

Download 20 Solved Sample Papers pdfs from www.cbse.online or www.rava.org.in Page 6


http://www.cbse.online
http://www.cbse.online
http://www.cbse.online
http://www.cbse.online
http://www.cbse.online
http://www.rava.org.in

