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PHYSICS–XII
Sample Guess Paper 5 (Solved)
Time allowed : 3 hours
General Instructions:
Same as in Sample Guess Paper 1 (Solved).

Maximum marks : 70

SECTION-A
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.1. Figure shows three point charges, + 2q, – q and +3q. Two charges +2q
and –q are enclosed within a surface ‘S’. What is the electric flux due to
this configuration through the surface ‘S’?
Q.2. Name the part of the electromagnetic spectrum of wavelength 10–2 m and mention its one
application.
Or
Which part of electromagnetic spectrum has largest penetrating power?
Q.3. Using the concept of force between two infinitely long parallel current carrying conductors,
define one ampere of current.
Q.4. A plot of magnetic flux (f) versus current (I) is shown in the figure for two
inductors A and B. Which of the two has larger value of self inductance?
Or
The instantaneous current and voltage of an a.c. circuit are given by
i = 10 sin 300 t A and V = 200 sin 300 t V.
What is the power dissipation in the circuit?
Q.5. Define ionisation energy. What is its value for a hydrogen atom?
Q.6. If the distance between the source of light and the cathode of a photo cell is doubled, how does it
affect the stopping potential applied to the photo cell?
Q.7. Write any two characteristic properties of nuclear force.
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Or
Two nuclei have mass numbers in the ratio 27 : 125. What is the ratio of their nuclear radii?
Q.8. What is the function of a photodiode?
Or
Why should a photodiode be operated at a reverse bias?
Q.9. Distinguish between ‘intrinsic’ and ‘extrinsic’ semiconductors.

Q.10. 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 negative resistance.

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): Total flux through a closed surface is zero, if no charge is enclosed by the surface.
Reason (R): Gauss law is true for any closed surface, no matter what its shape or size is?
Q.12. Assertion (A): The electric field inside a cavity is always zero.
Reason (R): charges reside only on the outer surface of a conductor with cavity.
Q.13. Assertion (A): The focal length of an equiconvex lens placed in air is equal to the radius of
curvature of either face.
Reason (R): For an equiconvex lens, the radius of curvature of both the faces is the same.
Q.14. Assertion (A): Intensity pattern of interference and diffraction are not the same.
Reason (R): When there are few sources of light, then the result is called interference; but if there is
a large number of them, the word diffraction is more often used.

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.
Electrostatic Potential & Potential Energy
The electrostatic potential at a given point is defined as the “work done by an external force in
bringing a unit positve charge from infinity to that point”. A surface with a constant value of
potential at all points is called equipotential surface.
The work done in bringing a charge ‘q’ from infinity to a given point in the external field is qv; and
this work done is stored in the form of potential energy, which is denoted as P.E = q v(r).
(i) Which of the following statement is true?
(a) Potential is the product of charge and work.
(b) Potential at a point is the work done per unit charge in bringing a charge from any point
to infinity.
(c) Electrostatic force is non-conservative.
(d) Electrostatic force is a conservative force.
(ii) I volt is equivalent to
newton

joule

newton

joule

(a) coulomb
(b) second
(c)
(d)
coulomb
second
(iii) The work done in bringing a unit positive charge from infinite distance to a point at
distance x from a positive charge Q is W. The potential f at that point is
(a) W

(b)

WQ
x

(c)

W
x

(d) WQ
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(iv) What is the angle between electric field and equipotential surface?
(a) always 90º
(b) always 0º
(c) 0º to 90º
(d) 0º to 180º
(v) Which among the following statements is true about the work done in bringing a unit
positve charge from point P to Q in an electrostatic field?
(a) Work done is same in all the three paths.
(b) Maximum work is done in case of path I.
(c) Minimum work is done is case of path II.
(d) Work done is zero in case of path II.
Q.16.

Phenomenon of Diffraction
Diffraction is the general characteristic exhibited by all types of waves. Since the wavelength of
light is much smaller than the dimensions of most obstacles, we do not encounter diffraction
effects of light in everyday observations. Some scientists including Newton had noticed that the
light spreads out from narrow holes and slits. It seems to turn around corners and enter regions,
where we would expect a shadow. These effects known as diffraction, can only be properly
understood using wave ideas.
At central point, central maximum is observed, while secondary maxima and minima can be
observed on both sides of central point depending upon the phase difference.
(i) A diffraction pattern is obtained using a beam of red light. What happens if the red light
is replaced by blue light?
(a) Bands disappear altogether.
(b) Diffraction bands become narrower and crowded together.
(c) Bands become broader and farther apart.
(d) No change.
(ii) A parallel beam of light of wavelength 500 nm falls on a narrow slit and the resulting
diffraction pattern is observed on a screen 1 m away. It is observed that the first minima is
at a distance of 2.5 mm from the centre of the screen. The width of the slit is
(a) 1 mm
(b) 2 mm
(c) 0.2 mm
(d) 1.5 mm
(iii) To observe diffraction, the size of the obstacle
(a) should be much larger than the wavelength.
(b) should be l/2, where l is the wavelength.
(c) should be of the order wavelength.
(d) has no relation to wavelength.
(iv) In a single slit diffraction experiment, the width of the slit is made double its original
width. Then the central maximum of the diffraction pattern will become
(a) narrower and brighter
(b) narrower and fainter
(c) broader and fainter
(d) broader and brighter
(v) A slit of width a is illuminated by white light. The first minimum for red light (l
l = 6500Å)
will fall at q = 30º when a will be
(a) 6.5 × 10–4 mm
(b) 3200 Å
(c) 1.3 micron
(d) 2.6 × 10–4 cm

SECTION-C
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.17. Using Ampere’s circuital law, obtain an expression for the magnetic field along the axis of a
current carrying solenoid of length l and having N number of turns.
Q.18. State one feature by which the phenomenon of interference can be distinguished from that of
diffraction. A parallel beam of light of wavelength 600 nm is incident normally on a slit of width
‘a’. If the distance between the slits and the screen is 0.8 m and the distance of 2nd order maximum
from the centre of the screen is 15 mm, calculate the width of the slit.
→
→
→
Q.19. Two point charges q1 and q2 are located at r1 and r2 respectively in an external electric field E .
Obtained the expression for the total work done in assembling this configuration.
Or
Why does current in a steady state not flow in a capacitor connected across a battery? However
momentary current does flow during charging or discharging of the capacitor. Explain.
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Q.20. Assuming that the two diodes D1 and D2 used in the electric circuit shown
in the figure are ideal, find out the value of the current flowing through
2 W resistor.
Q.21. Derive the expression for the self inductance of a long solenoid of cross sectional area A and
length l, having n turns per unit length.
Q.22. (a) Why are coherent sources necessary to produce a sustained interference pattern?
(b) In Young’s double slit experiment using mono-chromatic light of wavelength λ, the intensity
of light at a point on the screen where path difference is λ, is K units.
2λ

Find out the intensity of light at a point where path difference is 3 .
Q.23. Explain, with the help of a circuit diagram, the working of a photo-diode. Write briefly how it is
used to detect the opticals signals.
Q.24. Define the following using suitable diagrams: (i) magnetic declination and (ii) angle of dip. In
which direction will a compass needle point when kept at the (i) poles and (ii) equator?
Or
A compass needle, free to turn in a vertical plane orients itself with its axis vertical at a certain
place on the earth. Find out the values of (i) horizontal component of earth’s magnetic field and
(ii) angle of dip at the place.
Q.25. A ray of light is incident on a glass prism of refractive index and refractive angle A. If it just
suffers total internal reflection at the other face, obtain an expression relating the angle of
incidence, angle of prism and critical angle.

SECTION-D
All questions are compulsory. In case of internal choices, attempt any one.
Q.26. (a) Define self inductance. Write the S.I. units.
(b) Derive an expression for self inductance of a long solenoid of length l, cross-sectional area A
having N number of turns.
Q.27. Prove that the current density of a metallic conductor is directly proportional to the drift speed of
electrons.
Or
A number of identical cells n, each of emf e, internal resistance r connected in series are charged
by a d.c. source of emf e1, using a resistor R.
(i) Draw the circuit arrangement.
(ii) Deduce the expressions for (a) the charging current and (b) the potential difference across the
combination of the cells.
Q.28. An electron and a photon each have a wavelength of 1.50 nm. find (i) their momenta, (ii) the
energy of the photon and (iii) kinetic energy of the elctron.
Or
Draw a plot showing the variation of photoelectric current with collector plate potential for two
different frequencies, v1 > v2, of incident radiation having the same intensity.
In which case will the stopping potential be higher? Justify your answer.
Q.29. The energy level diagram of an element is given.
Identify, by doing necessary calculations, which
transition corresponds to the emission of a spectral line
of wavelength 102.7 nm.
Q.30. Distinguish between nuclear fission and fusion. Show how in both these processes energy is
released. Calculate the energy release in MeV in the deuterium-tritium fusion reaction:
2H
1

4

→ 13 H ⎯⎯
→ 2 He + n
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Using the data:

( )
m ( 24 He) = 4.002603 u
m 21 H = 2.014102 u

1u = 931.5 MeV/c2

( )

m 31 H = 3.016049 u
mn = 1.008665 u

SECTION-E
All questions are compulsory. In case of internal choices, attempt any one.
Q.31. Derive an expression for the energy stored in a parallel plate capacitor.
On charging a parallel plate capacitor to a potential V, the spacing between the plates is halved,
and a dieletric medium of Œr = 10 is introduced between the plates, without dis-connecting the
d.c. source. Explain, using suitable expressions, how the (i) capacitance, (ii) electric field and (iii)
energy density of the capacitor change.
Or
(a) Obtain the expression for the potential due to an electric dipole moment p at a point ‘x’ on
the axial line.
(b) Two identical capacitors of plate dimensions l ×
b and plate separation d have di-electric slabs
filled in between the space of the plates as
shown in the figure.
Obtain the relation between the dielectric constants K, K1 and K2.
Q.32. (a) Prove that the current flowing through an ideal inductor connected across a.c. source, lags
π

the voltage in phase by 2 .
(b) An inductor of self inductance 100 mH, and a bulb are connected in series with a.c. source of
π

rms voltage 10 V, 50 Hz. It is found that effective voltage of the circuit is 4 . Calculate the
inductance of the inductor used and average power dissipated in the circuit, if a current of 1
A flows in the circuit.
Or
(a) Prove that an ideal capacitor in an ac circuit does not dissipate power.
(b) An inductor of 200 mH, capacitor of 400 f and a resistor of 10 W are connected in series to ac
source of 50 V of variable frequency. Calculate the
(i) angular frequency at which maximum power dissipation occurs in the circuit and the
corresponding value of the effective current, and
(ii) value of Q-factor in the circuit.
Q.33. Trace the rays of light showing the formation of an image due to a point object placed on the axis
of a spherical surface separating the two media of refractive indices n1 and n2. Establish the
relation between the distances of the object, the image and the radius of curvature from the
central point of the spherical surface.
Hence derive the expression of the lens marker’s formula.
Or
(a) Consider two coherent sources S1 and S2 producing monochromatic waves to produce
interference pattern. Let the displacement of the wave produced by S1 be given by Y1 = a cos
wt and the displacement by S2 be Y2 = a cos (wt +f)
Find out the expression for the amplitude of the resultant displacement at a point and show
φ

that the intensity at that point will be I = 4a2 cos2 2
Hence establish the conditions for constructive and destructive interference.
(b) What is the effect on the interference fringes in Young’s double slit experiment when (i) the
width of the source slit is increased (ii) the monochromatic source is replaced by a source of
white light?
❒ ❒ ❒ ❒
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