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1.

A plane mirror is placed at the bottom of a tank
containing a liquid of refractive index µ. P is
a small object at a height h above the mirror.
An observer O−vertically above P, outside the
liquid−sees P and its image in the mirror. The
apparent distance between these two will be

(a) 2µh (b)
2h

µ

(c)
2h

µ− 1
(d) h

(
1 +

1

µ

)
2. A ray of light travels from an optically denser

to rarer medium. The critical angle for the two
media is c. The maximum possible deviation of
the ray will be

(a) π − c (b) π − 2c

(c) 2c (d)
π

2
+ c

3. The light reflected by a plane mirror may form
a real image,

(a) If the rays incident on the mirror are
converging

(b) If the rays incident on the mirror are
diverging

(c) If the obejct is placed very close to the
mirror

(d) under no circumstances

4. A transparent sphere of radius R and refractive
index µ is kept in air. At what distance from
the surface of the sphere should a point object

be placed so as to form a real image at the same
distance from the sphere?

(a) R/µ (b) µR

(c)
R

µ− 1
(d)

R

µ+ 1

5. A spherical surface of radius of curvature R
separates air from glass (refractive index = 1.5).
The centre of curvature is in the glass. A
point object P placed in air is found to form
a real image Q in the glass. The line PQ cuts
the surface at a point O, and PO = OQ. The
distance PO is equal to

(a) 5R (b) 3R
(c) 2R (d) 1.5R

6. A point source of light at the surface of a
sphere causes a parallel beam of light to emerge
from the opposite surface of the sphere. The
refractive index of the material of the sphere is

(a) 1.5 (b) 5/3 (c) 2 (d) 2.5

7. A thin lens of refractive index 1.5 has a focal
length of 15 cm in air. When the lens is placed
in a medium of refractive index 4/3, its focal
length will become

(a) 30 cm (b) 45 cm
(c) 60 cm (d) 75 cm

8. A double convex lens, made of a material of
refractive index µ1, is placed inside two liquids
of refractive indices µ2 and µ3, as shown. µ2 >
µ1 > µ3. A wide, parallel beam of light is
incident on the lens from the left. The lens
will give rise to

(a) a single convergent beam

(b) two different convergent beams
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(c) two different divergent beams

(d) a convergent and a divergent beam

9. A convex lens of focal length 40 cm, a concave
lens of focal length 40 cm and a concave lens of
focal length 15 cm are placed in contact. The
power of this combination in dioptres is

(a) +1.5 (b) −1.5
(c) +6.67 (d) −6.67

10. A short linear object of length b lies along the
axis of a concave mirror of focal length f , at
a distance µ from the mirror. The size of the
image is approximately

(a) b

(
µ− f
f

)1/2

(b) b

(
f

u− f

)

(c) b

(
u− f
f

)
(d) b

(
f

u− f

)2

11. Half the surface of a transparent sphere of
refractive index 2 is silvered. A narrow, parallel
beam of light is incident on the unsilvered
surface, symmetrically with respect to the
silvered part. The light finally emerging from
the sphere will be a

(a) parallel beam

(b) converging beam

(c) slightly divergent beam

(d) widely divergent beam

12. A boy of height 1 m stands in front of a convex
mirror. His distance from the mirror is equal
to its focal length. The height of his image is

(a) 0.25 m (b) 0.33 m
(c) 0.5 m (d) 0.67 m

13. A ray of light is incident normally on one of the
faces of a prism of apex angle 30◦ and refractive
index

√
2. The angle of deviation of the ray is

(a) 0◦ (b) 12.5◦

(c) 15◦ (d) 22.5◦

14. A ray of light is incident normally on one face
of an equilateral prism of refractive index 1.5.
The angle of deviation is

(a) 30◦ (b) 45◦

(c) 60◦ (d) 75◦

15. A thin prism P1 of angle 4◦, and made from
a glass of refractive index 1.54, is combined
with another thin prism P2 made from a glass
of refractive index 1.72, to produce dispersion
without deviation. The angle of P2 is

(a) 5.33◦ (b) 4◦

(c) 3◦ (d) 2.6◦

16. An astronomical telescope has an angular
magnification of magnitude 5 for distant
objects. The separation between the objective
and the eyepiece is 36 cm. The final image is
formed at infinity. The focal lengths f0 of the
objective and fe of the eyepiece are

(a) 45 cm and −9 cm respectively

(b) 50 cm and 10 cm respectively

(c) 7.2 cm and 5 cm respectively

(d) 30 cm and 6 cm respectively

17. An astronomical telescope in normal
adjustment receives light from a distance source
S. The tube length is now decreased slightly.
Then,

(a) A virtual image of S will be formed at a
finite distance

(b) No image will be formed

(c) A small, real image of S will be formed
behind the eyepiece, close to it

(d) A large, real image of S will be formed
behind the eyepiece, far away from it

18. 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. The length
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of this image is l. The magnification of the
telescope is

(a)
L

l
(b)

L

l
+ 1

(c)
L

l
− 1 (d)

L+ l

L− l
19. In a compound microscope, maximum

magnification is obtained when the final image

(a) is formed at infinity

(b) is formed at the least distance of distinct
vision

(c) coincides with the object

(d) coincides with the objective lens

20. If ε0 and µ0 are the electric permittivity
and magnetic permeability of free space
respectively, and ε and µ are the corresponding
quantities in a medium, the index of refraction
of the medium in terms of the above
parameter is

(a)
εµ

ε0µ0
(b)

(
εµ

ε0µ0

)1/2

(c)

(
ε0µ0
εµ

)
(d)

(
ε0µ0
εµ

)1/2

21. Two coherent monochromatic light beams of
intensities I and 4I are superposed. The
maximum and minimum possible intensities in
the resulting beam are

(a) 5I and I (b) 5I and 3I
(c) 9I and I (d) 9I and 3I

22. In a Young’s double-slit experiment using
identical slits, the intensity at a bright fringe
is I0. If one of the slits is now covered, the
intensity at any point on the screen will be

(a) I0 (b) I0/2

(c) I0/4 (d) I0/(2
√

2)

23. In a Young’s double-slit experiment, the central
bright fringe can be identified

(a) as it has greater intensity than the other
bright fringes

(b) as it is wider than the other bright fringes

(c) as it is narrower than the other bright
fringes

(d) by using white light instead of
monochromatic light

24. In a Young’s double-slit experiment, if the slits
are of unequal width,

(a) fringes will not be formed

(b) the positions of minimum intensity will
not be completely dark

(c) bright fringe will not be formed at the
centre of the screen

(d) distance between two consecutive bright
fringes will not be equal to the distance
between two consecutive dark fringes

25. In a Young’s double-slit experiment, the fringe
width is β. If the entire arrangement is now
placed inside a liquid of refractive index µ, the
fringe width will become

(a) µβ (b)
β

µ

(c)
β

µ+ 1
(d)

β

µ− 1

26. In a Young’s double-slit experiment, let S1 and
S2 be the two slits, and C be the centre of the
screen. If ∠S1CS2 = θ and λ is the wavelength,
the fringe width will be

(a)
λ

θ
(b) λθ

(c)
2λ

θ
(d)

λ

2θ

27. An extended object of size 2 cm is placed at a
distance of 10 cm in air (n = 1) from pole, on
the principal axis of a spherical curved surface.
The medium on the other side of refracting
surface has refractive index n = 2. The size
of image formed after single refraction through
the curved surface is
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(a) 2.5 cm (b) 4 cm
(c) −2 cm (d) 5.5 cm

28. A ray of light enters a rectangular glass slab
of refractive index

√
3 at an angle of incidence

60◦. It travels a distance of 5 cm inside the slab
and emerges out of the slab. The perpendicular
distance between the incident and the emergent
rays is

(a) 5
√

3 cm (b)
5

2
cm

(c) 5
√

3/2 cm (d) 5 cm

29. The refractive index and the permeability of a
medium are respectively 1.5 and 5 × 10−7 H
m−1. The relative permittivity of the medium
is nearly

(a) 25 (b) 15 (c) 81 (d) 6

30. The given lens is broken into four parts
rearranged as shown. If the initial focal length
is f , then after rearrangement the equivalent
focal length is

(a) f (b) f/2
(c) f/4 (d) 4f

31. A single slit of width d is illuminated by violet
light of wavelength 400 nm and the width of
the diffraction pattern is measured as y. When
half of the slit width is covered and other half

illuminated by yellow light of wavelength 600
nm, the width of the diffraction pattern is

(a) the pattern vanishes and the width is zero

(b)
y

3
(c) 3y

(d) none of these

32. A ray incident at a point at an angle of
incidence of 60◦ enters a glass sphere of µ =

√
3

and is reflected and refracted at the farther
surface of the sphere. The angle between the
reflected and refracted rays at this surface is

(a) 50◦ (b) 90◦

(c) 60◦ (d) 40◦

33. The penetrating powers of α, β and γ
radiations, in decreasing order, are

(a) γ, α, β (b) γ, β, α
(c) α, β, γ (d) β, γ, α

34. In a radioactive series, 238
92U changes to 206

82Pb
through n1 α-decay processes and n2 β-decay
processes, where

(a) n1 = 8, n2 = 8 (b) n1 = 6, n2 = 6
(c) n1 = 8, n2 = 6 (d) n1 = 6, n2 = 8

35. Let u denote one atomic mass unit. One atom
of an element of mass number A has mass
exactly equal to A u

(a) for any value of A

(b) only for A = 1

(c) only for A = 12

(d) for any value of A provided the atom is
stable

36. Two nucleons are at a separation of 1 fm.
The net force between them is F1 if both are
neutrons, F2 if both are protons, and F3 if one
is a proton and the other is a neutron.

(a) F1 > F2 > F3 (b) F2 > F1 > F3

(c) F1 = F3 > F2 (d) F1 = F2 > F3
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37. A sample of radioactive material has mass m,
decay constant λ, and molecular weight M.
Avogadro constant = NA. The initial activity
of the sample is

(a) λm (b)
λm

M

(c)
λmNA

M
(d) mNAe

λ

38. The activity of a sample of radioactive material
is A1 at time t1 and A2 at time t2(t2 > t1). Its
mean life is T .

(a) A1t1 = A2t2

(b)
A1 −A2

t2 − t1
= constant

(c) A2 = A1e
(t1−t2/T )

(d) A2 = A1e
(t1/T t2)

39. Let T be the mean life of a radioactive sample.
75% of the active nuclei present in the sample
initially will decay in time

(a) 2T (b)
1

2
(ln 2)T

(c) 4T (d) 2(ln 2)T

40. In a sample of radioactive material, what
percentage of the initial number of active nuclei
will decay during one mean life?

(a) 37% (b) 50%
(c) 63% (d) 69.3%

41. In a sample of radioactive material, what
fraction of the initial number of active nuclei
will remain undisintegrated after half of a half-
life of the sample?

(a)
1

4
(b)

1

2
√

2

(c)
1√
2

(d)
√

2− 1

42. Three-fourths of the active nuclei present in a

radioactive sample decay in
3

4
s. The half-life of

the sample is

(a) 1 s (b)
1

2
s

(c)
3

4
s (d)

3

8
s

43. 90% of the active nuclei present in a radioactive
sample are found to remain undecayed after 1
day. The percentage of undecayed nuclei left
after two days will be

(a) 85% (b) 81%
(c) 80% (d) 79%

44. A fraction f1 of a radioactive sample decays in
one mean life, and a fraction f2 decays in one
half-life, then

(a) f1 > f2

(b) f1 < f2

(c) f1 = f2

(d) May be (a), (b) or (c) depending on the
values of the mean life and half-life

45. A radioactive nuclide can decay simultaneously
by two different processes which have decay
constants λ1 and λ2. The effective decay
constant of the nuclide is λ, where

(a) λ = λ1 + λ2

(b) λ =
1

2
(λ1 + λ2)

(c)
1

λ
=

1

λ1
+

1

λ2
(d) λ =

√
λ1λ2

46. A sample of radioactive material is used to
provide desired doses of radiation for medical
purposes. The total time for which the sample
can be used will depend

(a) only on the number of times radiation is
drawn from it

(b) only on the intensity of doses drawn from
it

(c) on both (a) and (b)

(d) neither on (a) nor on (b)
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47. An orbital electron in the ground state of
hydrogen has an angular momentum L1, and an
orbital electron in the first orbit in the ground
state of lithium has an angular momentum L2

then,

(a) L1 = L2 (b) L1 = 3L2

(c) L2 = 3L1 (d) L2 = 9L1

48. When white light (violet to red) is passed
through hydrogen gas at room temperature,
absorption lines will be observed in the

(a) Lyman series

(b) Balmer series

(c) Both (a) and (b)

(d) Neither (a) nor (b)

49. If radiation of all wavelengths from ultraviolet
to infrared is passed through hydrogen gas
at room temperature, absorption lines will be
observed in the

(a) Lyman series

(b) Balmer series

(c) Both (a) and (b)

(d) Neither (a) nor (b)

50. A photon of energy 10.2 eV corresponds to light
of wavelength λ0. Due to an electron transition
from n = 2 to n = 1 in a hydrogen atom,
light of wavelength λ is emitted. If we take
into account the recoil of the atom when the
photon is emitted,

(a) λ = λ0

(b) λ < λ0

(c) λ > λ0

(d) the data is not sufficient to reach the
conclusion

51. White X-rays are called ‘white’ because

(a) they are produced most abundantly in X-
ray tubes

(b) they are electromagnetic waves and hence
have a nature similar to white light

(c) they can be converted to visible light
using coated screens, and they affect
photographic plates, just like light

(d) they have a continuous range of
wavelengths

52. The minimum wavelength of X-ray that can be
produced in a Coolidge tube depends on

(a) the metal used as the target

(b) the intensity of the electron beam striking
the target

(c) the current flowing through the filament

(d) the potential difference between the
cathode and the anode

53. If a potential differnce of 20,000 volts is applied
across an X-ray tube, the cut-off wavelength
will be

(a) 6.21× 10−10 m

(b) 6.21× 10−11 m

(c) 6.21× 10−12 m

(d) 3.1× 10−11 m

54. If the potential difference applied across a
Coolidge tube is increased,

(a) the wavelength of the Kα line will increase

(b) the wavelength of the Kβ line will decrease

(c) the difference in wavelength between the
Kα and Kβ lines will decrease

(d) None of the above

55. The Kα X-ray emission line of tungsten occurs
at λ = 0.021 nm. The energy difference
between K and L levels in this atom is about

(a) 0.51 MeV (b) 1.2 MeV
(c) 59 keV (d) 13.6 eV
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56. In a photocell, with excitation wavelength λ,
the faster electron has speed v. If the excitation
wavelength is changed to 4λ/4, the speed of the
fastest electron will be

(a) v(3/4)1/2

(b) v(4/3)1/2

(c) less than v(4/3)1/2

(d) greater than v(4/3)1/2

57. If an X-ray tube operates at the voltage
of 10 kV, find the ratio of the de Broglie
wavelength of the incident electrons to the
shortest wavelength of X-rays produced. The
specific charge of electron is 1.8× 1011 C kg−1.

(a) 1 (b) 0.1 (c) 1.8 (d) 1.2

58. If the series limit wavelength of the Lyman
series for hydrogen atom is 912 Å, then the
series limit wavelength for the Balmer series for
the hydrogen atom is

(a) 9122 Å (b) 912 Å
(c) 912 × 2 Å (d) 912× 4 Å

59. When 1 cm thick surface is illuminated with
light of wavelength λ, the stopping potential
is V . When the same surface is illuminated by
light of wavelength 2λ, the stopping potential is
V/3. Threshold wavelength for metallic surface
is

(a) 4λ/3 (b) 4λ
(c) 6λ (d) 8λ/3

60. A stationary thorium nucleus (A = 220, Z =
90) emits an alpha particle with kinetic energy
Eα. What is the kinetic energy of the recoiling
nucleus?

(a)
Eα
108

(b)
Eα
110

(c)
Eα
55

(d)
Eα
54
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