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PHYSICS–XII

Sample Guess Paper 5 (Unsolved)
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Maximum Marks : 70

General Instructions:

Same as in Sample Guess Paper 1 (Unsolved).

SECTION – A



All questions are compulsory. In case of internal choices, attempt any one of them.
Q.1. Name the physical quantity having unit same as magnetic moment.
[Ans. mB (Boher Magneton
Q.2. Mention one use of part of electromagnetic spectrum to which a wavelength of 1 m belongs.
[Ans. Radio

Or
Suppose that the electric field amplitude of an electromagnetic wave is E0 = 120 N/C and that its
frequency is V = 50.0 MHz. Determine k.
[Ans. k = 1.05 rad/m
Q.3. A uniform magnetic field of 1.5 T exists in a cylindrical region of radius 10.0 cm, its direction
parallel to the axis along east to west. A wire carrying current of 7.0 A in the north to south
direction passes through this region. What is the magnitude and direction of the force on the wire,
if the wire intersects the axis.
[Ans. 2.1 N
Q.4. 220 V, 50 Hz A.C. supply is connected across a capacitor of 5 mF. Calculate the effective current.
[Ans. 0.375 A

Or
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 inductance? 
[Ans. A





Q.5. What is the angle of scattering for zero impact parameter?
[Ans. 180°
Q.6. For which theory Albert Einstein was awarded Nobel Prize.
[Ans. photoelectric effect
Q.7. In a particular fission reaction, a 92U235 nucleus captures a slow neutron. The fission products are
[Ans. z = 35
three neutrons a 57 La142 nucleus and a fission product ZXA. What is the value of Z?
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Or
Calculate the energy equivalent of 1 a.m.u. in MeV.
Q.8. Name the junction diode whose I-V characteristics are drawn below.

[Ans. 933.75 MeV
[Ans. photodiode

Or
What happens to the width of depletion larger of p-n junction when it is forward biased?
Q.9. The forbidden energy gap for silicon 1.1 eV. What does it mean?
[Ans. Ge(e.g. = 0.07 eV
Q.10. Why is germanium preferred over silicon for making semiconductor devices? [Ans. Si(eg = 1.1 eV)
For questions number 11, 12, 13 & 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): Capacity of a parallel plate condenser remains unaffected on introducing a conducting
or insulating slab between the plates.
[Ans. (d)
		
Reason (R): In both the cases electric field intensity between the plates increases.
Q.12. Assertion (A): For practical purposes, the earth is used as reference at zero potential in electrical
circuits.
		
Reason (R): The electrical potential of a sphere of radius R with charge Q uniformly distributed on
Q
.
4  0R

[Ans. (a)



the surface is given by

		

Q.13. A thin air film is formed by putting the convex surface of a plane convex lens over a plane glass
plate. With monochromatic light, this film gives an interference pattern due to light reflected from
the top (convex) surface and the bottom (glass plate) surface of the film.
Assertion (A): When light reflects from the air glass plate interface, the reflected wave suffer a phase
change of p.
[Ans. (a)
		
Reason (R): The centre of the interference pattern is dark.
Q.14. Assertion (A): A ray of light incident normally on a refracting surface does not suffer any refraction.
		
Reason (R): The critical angle for total internal reflection is smaller when a ray of light travels from
[Ans. (c)
glass to 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. TRANSFORMER
		
For many purpose, it is necessary to change
Primary
winding Np
an A.C. voltage from one to another of
turns
greater or smaller value. This is done with
a device, called transformer using the Primary
Secondary
lp
Current
principle of mutual induction.
ls Current
		
A transformer consists of two sets of coils
Primary
insulating from each other they are wound
Voltage
Secondary
soft iron core, one of coils called the primary
Vp
Voltage
coil has Np turns the other coils is called
Vs
the secondary coils, it has Ns turns.
		
In transformer, relation between current
voltage, and turn is

ip
ip

=

Vs
Vp

Ns
=.
Np
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is Vs
=
i p Vp

Ns
1
1
= , we can write also NaV a means V a .
i
i
Np

So we can say
(a) In primary coils does not follow ohms law
(b) In secondary coil does not follow ohms law
(c) Whole transformer does not follow ohms law.
(d) None of these
(ii) Power loss in transformer is given by this formula
(a) V2R
(b) I2R
(c) P = VIt

[Ans. (c)

(d) all the above

[Ans. (b)

Np

3
= then Vs = ?
(iii) A Leclanche cell is connected to primary coil, and
Ns 2

				

			

(i) In transformer, follows relation

				
			
				
			

				

			

(a) 1.5

(b) 6V

(c) 9V

(iv) In transformer
(a) Power uncharged		
(c) a and b both correct		
Np

(d) None of these

[Ans. (d)

(b) Frequency remains unchargd
(d) (a) incorrect but (b) Correct.
1

[Ans. (c)

R

(v) In an ideal transformer N = 10 Calculate p .
Rs
s
(a) 1 : 1
(b) 10 : 1
(c) 100 : 1

(d) 1 : 100

[Ans. (c)

Q.16. Nuclear Energy Fission and fusion
If nuclei with less total binding energy
vs.
transforms to nuclei with greater binding
energy, there will be a net energy release. This
is what happens when a heavy nucleus decays
into two or more intermediate mass fragments
(fission) or when light nuclei fuse into a
heavier nucleus fusion. Exothermic chemical
reactions underlie conventional energy sources
such a coal for petroleum. Here the energies
involved are in the range of electron volts.
On the other hand in the nuclear reaction, the
energy released is of the order of MeV. Thus the same quantity of matter nuclear sources produce
a millions time more energy, than a chemical sources fission of 1 kg of uranium, for example,
generates 1014J of energy comparing it with burning of 1kg of coal that gives 107J.
			
1. Identify this equation.
1
235
236
144
+
89
1
				
0 n + 92 U → 92 U → 56 Ba → 36 Kr + 30 n
				
(a) Nuclear fusion			
(b) Exothermic
[Ans. (c)
			
(c) Nuclear fission			
(d) None of these
			
2. Identify the missing element in this given equation.
1
235
236
133
1
				
0 n + 92 U → 92 U → 51 Sb + ....... + 4 0 n .
144
133
[Ans. (d)
				
(a) 56Ba
(b) 51Ba
(c) 99
(d) 99
41Ba
41Nb
			
3. Fill in the blank.
1H + 1H → + 2H + e+ + v + ...MeV
			
1
1
1
				
(a) 3.27
(b) 0.42
(c) 4.03
(d) 4.10
[Ans. (b)
			
4. Fill in the blank.
2H + 2H → 3H + 1H + ... MeV
			
1
1
1
1
[Ans. (c)
				
(a) 3.27
(b) 0.42
(c) 4.03
(d) 4.2
			
5. Identify this reaction.
2H + 2H → 3He + n + 3.270 MeV
			
1
1
2
				
(a) Fusion
(b) Neutron reaction (c) Fission
(d) None of these
		

[Ans. (a)
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SECTION – C







		





		

  



All questions are compulsory. In case of internal choices, attempt anyone.
Q.17. Two long and parallel straight wires A and B carrying current of 8.0 A and 5.0 A in the same
direction are separated by a distance of 4.0 cm. Estimate the force on a 10 cm section of wire A.
Q.18. Monochromatic light of wavelength 589 nm is incident from air on a water surface. What is the
wavelength, frequency of reflected light.
Or
Give a relation between path difference and wavelength for constructive interference between two
waves.
Q.19. What is electron volt? Express it in Joule.
Or
N-spherical droplets, each of radius r, have been charged to have a potential V each. If all these
droplets were to coalece to form a single large drop, what would be the potential of this large
drop? It is given that the capacitance of a sphere of radius x equal to 4πε0kx.
Q.20. Explain, with the help of a circuit diagram, the working of a p-n junction diode as a half-wave
rectifier.
Q.21. A metallic rod of length ‘L’ is rotated with angular frequency of ‘W’ with one end hinged at the
centre and the other end at the circumference of a circular metallic ring of radius L, about an axis
passing through the centre and perpendicular to the plane of the ring. A constant and uniform
magnetic field B parallel to the axis is present everywhere. Deduce the expression for the emf
between the centre and the metallic ring.
Q.22. (a) Write the conditions under which light sources can be said to be coherent.
(b) Why is it necessary to have coherent sources in order to produce an interference pattern?
Q.23. Draw energy band diagram of n-type and p-type semiconductors at temperature T > 0K. Mark the
donor and acceptor energy levels with their energies.
Q.24. Name the three elements required to specify the earth’s magnetic field at a given place. Draw a
labelled diagram to define these elements. Explain briefly how these elements are determining to
find out the magnetic field at a given place on the surface of the earth.
Or
The horizontal component of the earth’s magnetic field at a place equals to its vertical component.
Find the value of the angle of dip at that place. What is the ratio of the horizontal component to
the total magnetic field of the earth at that place?
Q.25. A converging lens of refractive index 1.5 kept in a liquid medium having the same refractive
index. What would be the focal length of the lens in this medium?

SECTION – D

		

		

 

		



All questions are compulsory. In case of internal choices, attempt anyone.
Q.26. A conducting rod PQ, of length l, connected to a resistor R, is moved
at a uniform speed v, normal to a uniform magnetic field B, as shown
in the figure.
(i) Deduce the expression for the emf induced in the conductor.
(ii) Find the force required to move the rod in the magnetic field.
(iii) Mark the direction of induced current in the conductor.
Q.27. A battery of emf 10 V and internal resistance 3Ω is connected to a
resistor. If the current in the circuit is 0.5 A, find
(i) the resistance of the resistor;
(ii) the terminal voltage of the battery.
Or
A battery of emf E and internal resistance r when connected across an external resistance of
12 ohm, produces a current of 0.5 A. When connected across a resistance of 25 ohm, it produces a
current of 0.25 A. Determine (i) the emf and (ii) the internal resistance of the cell.
Q.28. (i) Monochromatic light of frequency 6.0 × 1014 Hz is produced by a laser. The power emitted is
2.0 × 10–3 W. Estimate the number of photons emitted per second on an average by the source.
(ii) Draw a plot showing the variation of photoelectric current versus the intensity of incident
radiation on a given photosensitive surface.
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Or
Figure shows variation of stopping potential (V0) with the frequency (v)
V0
for two photosensitive materials M1 and M2.
M1 M2
(a) Why is the slope same for both lines?
(b) For which material will the emitted electrons have greater kinetic
energy for the incident radiation of the same frequency? Justify your
v
answer.
Q.29. How is the size of a nucleus experimentally determined? Write the relation between the radius
and mass number of the nucleus. Show that the density of nucleus is independent of its mass
number.
Q.30. Find the ratio of energies of photons produced due to transition of an electron of hydrogen atom
from its
(a) Second permitted energy level to the first permitted level and
(b) the highest permitted energy level to the first permitted level.

SECTION – E



		

		



		

All questions are compulsory. In case of internal choices, attempt anyone.
Q.31. (a) A thin conducting spherical shell of radius R has charge Q spread uniformly over its surface.
Using Gauss’s law, derive an expression for an electric field at a point outside the shell.
(b) Draw a graph of electric field E(r) with distance r from the centre of the shell for 0 ≤ r ≤ ∞.
Or
(i) Derive the expression for electric field at a point on the equatorial line of an electric dipole.
(ii) Depict the orientation of the dipole in (a) stable, (b) unstable equilibrium in a uniform electric
field.
Q.32. (a) Explain briefly, with the help of a labelled diagram, the basic principle of the working of an a.c.
generator.
(b) In an A.C. generator, coil of N turns and area A is rotated at N revolutions per second in a
uniform magnetic field B. Write the expression for the emf produced.
Or
(a) Derive an expression for the impedance of a series LCR circuit connected to an A.C. supply of
variable frequency.
(b) Plot a graph showing variation of current with the frequency of the applied voltage.
(c) Explain briefly how the phenomenon of resonance in the circuit can be used in the tuning
mechanism of a radio or a TV set.
Q.33. (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?
Or
(a) Draw the labelled ray diagram for the formation of image by a compound microscope.
(b) Derive the expression for the total magnification of a compound microscope.
(c) Explain why both the objective and the eyepiece of a compound microscope must have short
focal lengths.
❒ ❒ ❒ ❒
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