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PHYSICS–XII
Sample Guess Paper 2 (Solved)
Time allowed : 3 hours
General Instructions:
Same as in Guess Paper 1

Maximum marks : 70

SECTION-A
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.1. Why do the electric field lines not form closed loops?
Q.2. A plane electromagnetic wave travels in vacuum along z-direction. What can you say about the
direction of electric and magnetic field vectors?
Or
How are radio waves produced?
Q.3. A beam of protons projected along +x-axis, experiences a force due to a
magnetic field along the –y-axis. What is the direction of the magnetic
field?
Q.4. A long straight current carrying wire passes normally through the centre of a circular loop. If the
current through the wire increases, will there be an induced emf in the loop? Justify.
Or
For an ideal inductor, connected across a sinusoidal ac voltage source, state which one of the
following quantity is zero:
(i) Instantaneous power
(ii) Average power over full cycle of the ac voltage source
Q.5. Find the ratio of energies of photons produced due to transition of an electron of hydrogen atom
from its:
(i) second permitted energy level to the first level, and
(ii) the highest permitted energy level to the first permitted level.
Q.6. Show graphically, the variation of the de-Broglie wavelength (l) with the potential (V) through
which an electron is accelerated from rest.
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Q.7. Two nuclei have mass numbers in the ratio 1 : 2. What is the ratio of their nuclear densities?
Or
Two nuclei have mass numbers in the ratio 1 : 8. What is the ratio of their nuclear radii?
Q.8. The graph shown in the figure represents a plot of current versus voltage
for a given semiconductor. Identify the region, if any, over which the semiconductor has a negative resistance.
Or
Distinguish between ‘intrinsic’ and extrinsic’ semiconductors.
Q.9. Write the special purpose p-n junction diodes.
Q.10. Define forward biasing and reverse biasing of p-n junction.
For questions number 11, 12, 13 and 14, two statements are given-one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as
given below.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is NOT the correct explanation of A.
(c) A is true but R is false.
(d) A is false and R is also false.
Q.11. Assertion (A): When a body acquires negative charge, its mass decreases.
Reason (R): A body acquires negative charge, when its loses electrons.
Q.12. Assertion (A): If the distance between the parallel plates of a capacitor is halved, then the
capacitance is doubled.
Reason (R): The capacitance depends on the introduced dielectric.
Q.13. Assertion (A): A convex lens of glass (m = 1.5) behaves as a diverging lens, when immersed in
carbon disulphide of higher refractive index (m = 1.65).
Reason (R): A diverging lens is thinner in the middle and thicker at the edges.
Q.14. Assertion (A): When a plane wave passes through a thin prism, emerging wavefront gets tilted.
Reason (R): Speed of light is less in glass than in air.

SECTION-B
Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub-parts from
each question. Each question carries 1 mark.
Q.15.
Electric Current & Resistance
A simple device to maintain a steady current in an electrical circuit is the simple cell. When no
current is drawn from the cell, the electrolyte has the same potential throughout, and the potential
difference called electromotive force (emf) is denoted by e. It may be noted that emf is actually a
potential difference, and not a force.
The electrolyte, through which current flows has a finite resistance ‘r’ called the internal resistance.
The actual value of internal resistance of cells vary from cell to cell. The resistances can be grouped
in series and parallel combinations.
(i) The direction of the flow of current through electric circuit is
(a) from low potential to high potential.
(b) from high potential to low potential.
(c) does not depend upon potential value.
(d) current cannot flow through circuit.
(ii) A cell having an emf e and internal resistance r is connected across a variable external
resistance R. As the resistance r is increased, the plot of potential difference V across R is
given by
(a)

(b)

(c)

(d)
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(iii) In a circuit, a cell with internal resistance r is connected to an external resistance R. The
condition for the maximum current drawn from the cell is
(a) R = r
(b) R < r
(c) R > r
(d) R = 0
(iv) If n cells each of emf e and internal resistance r are connected in parallel, the total emf and
internal resistances will be
(a) e,

r
n

(b) e, nr

(c) ne,

r
n

(d) ne, nr

(v) Given Figures (a) and (b) both show the variation of resistivity (r) with temperature (T) for
some materials. Identify the type of the materials.

(a) Conductor and semiconductor
(c) Insulator and semiconductor
Q.16.

(b) Conductor and Insulator
(d) Both are conductors

Refraction of light
When a beam of light encounters another transparent medium, a part of light gets reflected back
into first medium, while the rest enters the other. A ray of light represents a beam. The direction of
propagation of an obliquely incident ray of light that enters the other medium, changes at the
interface of the two media. This phenomenon is called Refraction of Light.
Snell had experimentally obtained the laws of refraction. The refracted ray bends towards the
normal, when it passes from rarer to denser medium. Also, the refracted ray moves away from the
normal, when incident ray in a denser medium refracts into a rarer medium.
The refraction of light through the atmosphere is responsible for many interesting phenomena
such as advanced sunrise and delayed sunset is due to atmospheric refraction.
The refraction at spherical surfaces like lenses and prisms etc. have wide applications in our daily
life.
(i) Refraction of light from air to glass and from air to water are shown in Fig. (1) and Fig. (2)
below. The value of the angle q in the case of refraction as shown in Fig. (3) will be

Glass
Air

35∞
60∞

Fig. 1

q

60∞

Air
Water
41∞

Fig. 2

41∞

Glass
Water

Fig. 3

(a) 30∞
(b) 35∞
(c) 60∞
(d) 41∞
(ii) A ray of light strikes a transparent rectangular slab of refractive index 2 at an angle of
incidence of 45°. The angle between the reflected and refracted rays is
(a) 75∞
(b) 90∞
(c) 105∞
(d) 120∞
(iii) A double convex lens, made of a material of refractive index m1, is placed inside two
liquids of refractive indices m2 and m3 as shown. m1 > m2 > m3. A wide, parallel beam of light
is incident on the lens from the left. The lens will give rise to
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(a) a single convergent beam
(b) two different convergent beams
(c) two different divergent beams
(d) a convergent and a divergent beam.
(iv) A convex lens is dipped in a liquid whose refractive index is equal to the refractive index
of the lens. Then its focal length will
(a) become zero
(b) become infinite
(c) become small, but non-zero
(d) remain unchanged
(v) A converging lens is used to form an image on a screen. When the upper half of the lens is
covered by an opaque screen,
(a) half the image will disappear
(b) complete image will disappear
(c) intensity of image will decrease
(d) intensity of image will increase

SECTION-C
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.17. (a) In what respect is a toroid different from a solenoid? Draw and compare the pattern of the
magnetic field lines in the two cases.
(b) How is the magnetic field inside a given solenoid made strong?
Q.18. A parallel beam of light of 600 nm falls on a narrow slit and the resulting diffraction pattern is
observed on a screen 1.2 m away. It is observed that the first minimum is at a distance of 3 mm
from the centre of the screen. Calculate the width of the slit.
Q.19. Derive the expression for the electric potential at any point along the axial line of an electric dipole.
Or
Æ

Æ

An electric dipole of dipole moment p , is placed in a uniform electric field E . Deduce the
Æ
expression for the torque t acting on it.
Q.20. Draw the circuit diagram of an illuminated photodiode in reverse bias. How is photodiode used to
measure light intensity?
Q.21. Two identical loops, one of copper and the other of aluminium, are rotated with the same angular
speed in the same magnetic field. Compare (i) the induced emf and (ii) the current produced in the
two coils. Justify your answer.
Q.22. For a single slit of width “a”, the first minimum of the interference pattern of a monochromatic
light of wavelength l occurs at an angle of

l
l
. At the same angle of , we get a maximum for two
a
a

narrow slits separated by a distance ‘a’. Explain.
(a) Why are Si and GaAs preferred materials for fabrication in solar cells?
(b) Draw V–I characteristic of solar cell and mention its significance.
Q.24. Current flows through a circular loop. Depict the north and south pole of its equivalent magnetic
dipole.
Or
Is the steady electric current the only source of magnetic field? Justify your answer.
Q.25. The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If focal length of
the lens is 12 cm, find the refractive index of the material of the lens.
Q.23.

SECTION-D
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.26. (a) A rod of length l is moved horizontally with a uniform velocity ‘v’ in a direction
perpendicular to its length through a region in which a uniform magnetic field is acting
vertically downward. Derive the expression for the emf induced across the ends of the rod.
(b) How does one understand this motional emf by invoking the Lorentz force acting on the free
charge carriers of the conductor? Explain.
Q.27. Write the principle of working of a potentiometer. Describe briefly, with the help of a circuit
diagram, how a potentiometer is used to determine the internal resistance of a given cell.
Or
Answer the following:
(a) Why are the connections between the resistors in a meter bridge made of thick copper strips?
(b) Why is it generally preferred to obtain the balance point in the middle of the meter bridge
wire?
(c) Which material is used for the meter bridge wire and why?
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Q.28.

(a) Write the important properties of photons which are used to establish Einstein’s photoelectric
equation.
(b) Use this equation to explain the concept of (i) threshold frequency and (ii) stopping
potential.
Or
The given graph shows the variation of photocurrent for a photosensitive metal:
(a) Identify the variable X on the horizontal axis.
(b) What does the point A on the horizontal axis represent?
(c) Draw this graph for three different values of frequencies of
incident radiation v1, v2 and v3 (v1 > v2 > v3) for same intensity.
(d) Draw this graph for three different values of intensities of incident radiation I1, I2 and I3 (I1
> I2 > I3) having same frequency.
Q.29. In the ground state of hydrogen atom, its Bohr radius is given as 5.3 × 10–11 m. The atom is excited
such that the radius becomes 21.2 × 10–11 m. Find
(i) the value of the principal quantum number and
(ii) the total energy of the atom in this excited state.
Q.30. (a) In a nuclear reaction 23 He + 23 He Æ 24 He + 11 H + 11 H + 12.86 MeV , though the number of
nucleons is con-served on both sides of the reaction, yet the energy is released. How? Explain.
(b) Draw a plot of potential energy between a pair of nucleons as a function of their separation.
Mark the regions where potential energy is (i) positive and (ii) negative.

SECTION-E
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.31. (a) When a parallel plate capacitor is connected across a dc battery, explain briefly how the
capacitor gets charged.
(b) A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by a battery. After some
time the battery is disconnected and the distance between the plates is doubled. Now a slab
of dielectric constant 1 < k < 2 is introduced to fill the space between the plates.
How will the following be affected?
(i) The electric field between the plates of the capacitor.
(ii) The energy stored in the capacitor.
Justify your answer in each case.
(c) The electric potential as a function of distance ‘x’ is shown in the figure. Draw a graph of the
electric field E as a function of x.

Q.32.

Or
(a) Derive an expression for the potential energy of an electric dipole in a uniform electric field.
Explain conditions for stable and unstable equilibrium.
(b) Is the electrostatic potential necessarily zero at a point where the electric field is zero? Give
an example to support your answer.
(a) Derive an expression for the average power consumed in a series LCR circuit connected to
a.c. source in which the phase difference between the voltage and the current in the circuit is
f.
(b) Define the quality factor in an a.c. circuit. Why should the quality factor have high value in
receiving circuits? Name the factors on which it depends.
Or
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Q.33.

(a) Derive the relationship between the peak and the rms value of current in an a.c. circuit.
(b) Describe briefly, with the help of a labelled diagram, working of a step-up transformer. A
step-up transformer converts a low voltage into high voltage. Does it not violate the
principle of conservation of energy? Explain.
(a) Explain with reason, how the power of a diverging lens changes when
(i) it is kept in a medium of refractive index greater than that of the lens,
(ii) incident red light is replaced by violet light.
(b) Three lenses L1, L2, L3 each of focal length 30 cm are placed co-axially as shown in the figure.
An object is held at 60 cm from the optic centre of Lens L1. The final real image is formed at
the focus of L3. Calculate the separation between (i) (L1 and L2) and (ii) (L2 and L3).

Or
(a) State Huygen’s principle. Using this principle explain how a diffraction pattern is obtained
on a screen due to a narrow slit on which a narrow beam coming from a monochromatic
source of light is incident normally.
(b) Show that the angular width of the first diffraction fringe is half of that of the central fringe.
(c) If a monochromatic source of light is replaced by white light, what change would you
observe in the diffraction pattern?
❒ ❒ ❒ ❒
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