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Oscillation & Waves

Oscillations & Waves

61. Simple Harmonic Motion

(1)

02)

03)

04)

A simple pendulum swings through an angle of 1" in one
second [figure (i) !, The same pendulum is made to
swing through an angle of 2" tfigure (ii) }. The time
taken to swing through the angle of 2 s, S
19y0.25s M05s s (1)

4)1.55% 232s

Which of the following sketches best represents the relation between the

acceleration (a) ol a body executing simple harmonic motion and the displacement
(x) of the body from its equilibrium position ?
3)

1)

A&

\V, |~ \]lﬂ/_{_ %

‘U X /] r\ Ed ]
(1997)

A certain mass performs simple harmonic motion about a point O with amplitude a

and period T. Its displacement form O at time 1= N after passing through O 1s,

a n ¢ 4a 5 22 (1998)
i s 4

An elastic string with spring constant k is cut nto two parts of equal length. The

1y 0 2)

spring constant of one part is,

1) l; 2) —k 3k 4) V2 k 5) 2k (1999)
Which one the following energy (E) — displacement (D) graphs best represents the
variation of the kinetic energy K, the potential energy V and the total energy T
with displacement d of a particle performing simple harmonic motion”?
1) 2) 3)
E

E
T : v
—K __I;: K
d X
5)
.
v
K
od

E
4)
E;

d (2000)
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06)

07)

08)

09)

The graph shows the variation of displacement (¥) of y |

an object with time (1) Which one of the following |
graphsbesi represents the variation of kinetic energy

(K) of the object with time (1)? nlﬁ |\_3/3 s % |

1) 2) k¢

“\/_\{/—\ 2. (2001)

The following graph show how certain quantities X.¥ and z very with the
displacement d of a particle undergoing a simple harmonic motion.

A
X & Eﬁ Z

Quantities x, y and z represent

1) kinetic energy, momentum , and acceleration respectively

2} total energy time and force respectively

3) potential energy, time and acceleration respectively

4) total energy, acceleration, and force respectively

5) total energy, time and momentum respectively. (2002)

The period of an object performing a simple harmonic motion depends on,

A) the amplitude of the oscillation,

B) the speed of the object at the equilibrium point

C) the initial position of the object.

Of the above statement,

1) only (A) s true 2) only (B) is true. 3) only (C) is true

4) only (B) and (C) are true  5) all (A), (B) and (C) are false. (2005)

For an object undergoing simple harmonotic motion

1) the magnitude of the acceleration is maximum when the displacement i
maximum,

2) the displacement is maximum when the speed is maximum, |

3) the magnitude of the acceleration is maximum when the speed is maximum. i

4) the maximum pntentinl energy is greater than the maxim
5) the acceleration is always constant R St energ:{fzw&} j

4 Classified M.C.Q. Book?
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Oscillation & Waves
10)  The variation of the speed u, with time t of a simple y,
harmonic oscillator is shown in the figure. The
variation of its velocity v with time t best represented
g u 077 I 3T 1 ul
\ 4 2 4
oI T T 1T 1 ar 7
4 4 4 2 4
1) 2)
Uy U 'I.-I.lln
”Il‘\fﬂf‘ . T AT T Tt
4 2 7\4 4 4 4 2 4
3) 4) 5) (2007)

11)

12)

13)

14)

A mass attached to one end of a vertical spring whose other end is fixed to a
ceiling, is made to execute simple harmonic motion with amplitude a and
maximum speed v, When the amplitude of the motion is increased to 2a, the
maximum speed will become,

1) 4v 2) 2v 3)u 4) - 5) 7 (2008)

A simple pendulum hung from the eeiling of an elevator has a pertod T when the
elevator is at rest. Period of this pendulum when the elevator is moving upwards
with an acceleration of 5ms *"
— _
— 3 T (2
1) V2T 2) =T 3) — 4). (=T 5) 2T 2009

A simple pendulum of period T on the earth is brought to the moon. If the ratio of
the acceleration due to gravities of the earth and the moon is 6, the period of

oscillation of the pendulum on the moon s,
T T
1) T 2) 6T 3) Jer i 5) - (201INS)

Variation of the displacement (x) with time (t) for a x

particle executing a simple harmonic motion over a

period (T) is shown in figure (a). The variation of the “l ; : i '
kinetic energy (K) of the particle with time (t) over the &
period is best represented by, igure (a)

§
»

K Ry K x K
'Fi/s\{*‘{ SRR "l‘é}%m 'h?{“
@ @ )

n
(2015)
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e whi es up and
I5) A mass is resting on a honzontal gurf’au:_ which I:ﬂ:r;fm:‘dc i o 4
down performing simple harmonic motion wit o ::hia:h - N |
15 shown in figure. The maximum frequency Wi

. : Aavs in contact
surface can move while keeping the mass always
with the surface 1s.

_
1 H 1 g
1 (g —_ = SV = =20
1} 2n f% 2) f% 315 n '”2: A Ty A .
i

02. Wave Properties

0T} A composite string which consists of two parts AB and BC with different mass per
unit length is stretched to a given tension. The mass per unit ]!-'”E'-'-h OF AB s it
smaller than that of BC. A pulse is set up in the string and it moves to the nghy
along AB as shown in the figure. After the pulse has reached the junction H. th,
resulting pulses in the strikes look like,

\ Y ¢
‘M - 7 a_j“i-— ky Ty
e =
I) 2) 1) 4) ) (1992
02)  Figure shows, two wave pulses traveling in opposite — o
directions along a stretched string. . Which of the following e
diagrams best represents the shape of the pulse / pulses in the -
subsequent mation after they meet together,
1] 2) fﬂ ) 3)
-——
o — — T (1995

03)  Figure shows the instantancous position
of a transverse wave traveling to the right
on a water surface A and B are two small
floating objects, As the wave travels away
from this position to the right,

I} both A and B begin to move to the right
2) both A and B begin to move 1o the lefi
3) both A and B begin to move to the right
4) A begins to move upwards and B begins to move downwards

3) A begins to move downwards and B begins to move upwards (1997)

04)  Which of the following waveforms has the highest frequency?
1) 2)

i

e o

(1998)

6 Classified M.C.Q. Book
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05)
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As shown in the figure two pulses of identical shape with amplitude En.m are
traveling along a string in opposite directions with the same speed Zlems Vif the

PUISE" are 8cm apart lmlm]h wave |1111em after 2s in gn en hn., ,|

5)
—/-E \/:Tm ‘/\Jﬂ \\_/,f I_;Lm S
i 1999)

06) A transverse pulse is traveling on a stretched stning as shown in
the figure. The left end of the string 1s tied to a light ring that a
could slides on a frictionless rod perpendicular to the string. The ir—/
reflected pulse is best represented by,

=
3

2) 3) |4:
- e 1
= = { 2000

07) A pulse propagates with a uniform speed along a e —
stretched string as shown in the figure. Which of \
the following best represents the displacement -

(d) of the point (p) of the string with time (t)?
d d d d

—t i g — ™
1) 2) 3) 4) 5y (2002)

Consider the following statements made regarding longitudinal and transverse

1) —

08)
Waves,
(A) Only transverse waves can undergo refraction

(B) Both types of waves can undergo interference and diffraction
(C) Both types of waves can produce beats.

1) Only (A) 1s true 2) Only (B) 1s true
4) Only (B) and (C) are true 5) all (A), (B) and (C) are true

3) Only (A) and (B) are true
(2003)



| S—
Advanced | g, el py

_\\{{

09)

T shown in the fipy, .
F'wo strings A and B are connected end-to-end at P a8 BUTE ang

free end of the lighter string B is attached to a rigid "'Tt“‘:‘: "H“rcz_!:i‘r.m T

unit length of A and B are 0.04 kg m I and 0.01 kg iRy !Ph[-“ ‘ely 1

composite string is first pulled by hand to creatc a tension © dirju then 4 p, )

created at the free end of A. After the pulse has reached the point

1) a non - inverted pulse would have traveled along B to the night w;, P
10ms | .

2) an inverted pulse would have traveled along B 1o the right W“h_ speed 1fimy

3) a non-inverted pulse would have traveled to the left along -"!"t with speed [ (jp,

4) an inverted pulse would have traveled to the left along A with speed |0im;

3) no pulse would have traveled along A to the left. i 20

10)  Figure shows two identical pulses moving towards each _
other along a string. The two instants where (a) the two _/-\__k e
pulses overlap completely and (b) some time after the
overlapping occurs are best represented by,

) 2) 3) 4) N
{a) —L {a) /\1 (a) (a) (a) —-_-jI "
fhl‘:z/\_//‘\: [ pr— v = b l:h]":/\__/\:'* {blq:"/-\l"-__

11} As a mechanical wave propagates in a medium, the energy of the wave dissipas
gradually. This will gradually,

1) decrease the speed of the wave 2) decrease the amplitude of the waic
3) decrease the frequency of the wave  4) decrease the wavelength of the wae
5) increase the the wavelength of the wave | 2008

12)  An earthquake which occured at a certain location generates a transverse waie |5
wave) and a longitudinal wave (P — wave). Both waves travel through the eart.
and the P - wave arrives 3 minutes before the § — wave at a certain point on the
earth. The average speeds of the § and P waves between the point and the locano
of the earthquake are 4 km s and 8 km s respectively. How far away from
point did the earthquake occur? '

1)40 km 2) 540 km 3} 720 km 4) 1440 km ) 2400 km [ 200

13} An oscilloscope 1s connected to a microphone which received simultancously @ 3

Hz signal and another signal of frequency f(f > 50 Hz). The figure (A) shows
trace withe 50 Az signal alone while the figure (B) shows the trace due © ¥

combined signal. . 50 e
(A)
(5
The value of f 1s,
1) 50 Hz 2) 55 Hz 3y 60 Hz 4) 65 Hz 5) 70 Hz (2000
__——"r;-t':"
8 Classified M.C.0- B
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14)

13)

16)

17)

— =1 =

18)

19)

| 2) 3) 4)
-

A student vibrated a tunming fork and listened to its sound while keeping it in air,

Then he vibrated this tunning fork again with the same amplitude and listened to

the sound while placing to handle agamst a larger wooden board.

1} sound intensity heard by him in both cases is the same.

2} sound intensity heard when the wnning fork goes on vibrating 1s higher than
when it 15 held against the wooden board

3} The time during which the tunning fork goes on vibrating 1s the same in both
Cases,

4) The time during which the unning fork goes on vibrating 1s higher when 1t is
kept on the board than is air

5) The time duning which the tunming fork goes on vibrating is higher when it is
kept in air than on the board. {2007)

A symmetrical pulse shown in the figure is moving along a
stnng towards a rigid boundary. Which of the following figures
correctly shows the resultant pulse at the instant when exactly
half of the pulse is reflected from the rigid boundary ?

-
|
R R R

1A

L B S

(2008)

The motion of an insect living on sand generates transverse waves traveling at
50 ms ' and longitudinal waves traveling at 150 ms ~ ' along the sand surface. A
scorpion can estimate the location of the insect from the difference At in the amval
times of these waves. If At = 4.0 x 107 5 the distance from the scorpion to the
msect 1s,

1) 0.05 m 2) 0.10m 3) 0.20m 4y 0.30m  5) 0.40m (2009)

The figure shows a wave pulse travelling along a string towards 11s end

which is connected to a small light ring that can move along a vertical —>
wire. Which of the following figures best represents the shape of the

wave pulse at the instant when the peak of the pulse reaches the ning ?

4) 5 (20100

Which of the following waves requires a physical medium for travelling?

1} Light waves 2) Radio waves 3) Sound waves  4) X-rays  5) Gamma rays
(2013)

Which of the following propagates in the form of longitudinal waves?

1) Laswer light 2) X - rays 3) Ultrasonicwaves

4) Microwaves 5) Radio waves (2014)
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T ransverse Waves

A string The fundamental f‘r::qur:ncygm

l vibrates with a fundamental frequency.
W doubjed by,

1) haly Ing the tension 7y doubling the tensio '.JI]: - fi[]il;'flmg the feg
4y halvi INg the length 51 doubling the drameter ol the (1
|

Two viby Ming strings under the same tension would produce beats i, i
(A ||L wavelengths of their sounds differ anly slightly

(B) ieir lengths differ slightly but imear densities arc the same

(€) thedl Il“ull densities differ slightly but lengths are same
Of the above statements. '
1Y Omly (A) and (B} are true 21 Only (B3 and (L) are true

1) Only (A) and {C) are true 41 alliA). (Byand (Chare true,
5) all (A) . (B) and (C) are false (1993

Consider the |.L'I|El!"p".1:f:__= stalements made about transverse Waves n A S[I‘il’lg.

(A) They are associated with compressions and rarefactions

(B) Thev are associated with troughs and crests,

(C) The shortest distance between two particles in the identic: il state of mnhm‘
one wave - length.

Of the above statements,

1} Onlv (A) is true 2) Only (B) is true
3) Only (C)is true 4) Only (A) and (B) are true. )
5) Only (B) and (C) are true (1993)

A certain length of a sonometer wire when vibrated with another sonometer wiR
produced 2 beats per second in two separate instances for lengths of 122 cm and
120 ¢m of this second sonometer wire. The tension of the second wire was the,,
same for both occasions and they were made to vibrate at the same overtone. The .
frequency of vibration of the first wire is, w
1) 238 Hz 2)240Hz  3)242Hz  4244Hz  5)246Hz (199

Which of the following diagrams best represents the wave pattern at succcﬁlﬂll’
of time t of a stretched string fixed at both ends and vibrating at its first ove
The period of the vibration 1s equal to T,

t=0 o N N N U

i N — AL AL

T — N U U L
1) 2) 3) 4) | 5) {19@
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06) A violin string of length 0.04 m is tuned to & fundamental frequency of 480Hz,
By how much the string must be shortend to raise the fundamental frequency to
GO0 He?

1y 10 em 2y 8 cm 6em 4)4 cm 5) 2 cm (19935)

07)  Two steel violin strings A and B of the same length and subjected to the same

tension have fundamental frequencies of 17 and f; respectively. The ratio diameter
of A s, diameter of B

2 1
- e 3y 1o L 5 (1996)
i \ I f; f, I
Ry Ihe velocity of transverse waves m a stretched string depends upon,
11 frequency of vibration 2} wavelength of the wave
amplitude of the wave 4} tension in the string
3 length of the string _ (1997)

19 [he frequency of the fundamental note of a transverse vibration of a stretched wire
| 1 long, is 320 Hz. The fundamental frequency of a second wire of the same
material of length 1 m under the same tension but having a diameter 4 times larger

11 %0 Hz 2y 160 He 13320 Hz 4) 640 Hz 5) 1280 Hz (1998)

10} A string is stretched between two fixed supports 0.5 m apart and the tension is
adjusted until the fundamental frequency of the string is 440Hz. The speed 0f
ransverse waves along the stning 1s,
110ms ' 2)220ms ' 3)330ms ' 4)440ms”  5) 880 ms ' (1999)

11} One end of a stretched string is attached to a wall. When the other end of the string
vibrates with frequency fi a standing wave is set up along the string. The tension
in the string is now tripled while maintaining the same number of loops in the

string. If the new frequency of vibration of the string i1s /> the ratio 5 is,

1) _% 2) % 1) 43 4)3 5)9 (2000)
12)  The frequency of a tuning fork is 256Hz. When it sounded with a sonometer wire,
3 beats per second were head. When the tension of the wire was reduced, again 3
beats per second were heard. The frequency of the sonometer wire after reducing

the tension 1s,
1) 250 Hz 2)253 Hz 3)256 Hz 4) 259 Hz 53262 Hz (2001)

13)  The frequencies of the fundamental and the first overtone of a stretched string

fixed at both ends are f; and /> respectively. The ratio of % 18,

1

1)0.5 7)1 3)2 4)4 5)6 {2002)

Pesuru Book - - 1
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18)

19)

20)
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xed supports. It is nhgn*-.:d 1o hg w1
100 Hz and 400Hz.  The lowest reggae

A string is stretched between two fi
consecutive resonant frequencies at .
frequency of the string is,

1) 50 Hz 2100 Hz  3) 150 Hz 4) 200 Hz 5) 300 Hz (2003

Fwo sthines | E i ! ’E-—'—‘
L gs (A and B) having | ————> —
cqual lengths (1) and equal cross ¥ __—\——d '{']“— B Y
sectional  areas bt daiflerent '
densities  (dy  and  dg) are

connected together, and the
COMPOSITG stmng s stretehed poross fixed walls as s

hown in the figure. Two Imh;

simultancously sent along A and B from the two ends ¥ and Y att =0 are foung
to pas through the centre O of the string at times Ta and t. 1 ds = 4da. then ¢

| ] . H
Ts = — 1, g =ls At = 2 5}t = s (2009, |

ER]
L]

Uhne end ol a storee ol 1mcss et TIREL ___1”1_[1]'. — _.(\.‘_ ! M 2 ,‘;J-
- . - ¢ S Fi

m is connected 1o a prong of a tuning fork L el Ny

and the other end 15 connected 10 a mass = —

M after L |

passing over a frictionless pulley as shown i the figure. W hen the tuning

fork 1s vibrated, the string vibrates forming a standing wave as shown. The .

trequency of the tuning tork is,

p2 Me 52 M 54 Me 1 M )2 il (2004)
L\ m L Vm LV m LVm T LyMg

A violin string of length of 0.5 m is tuned to a fundamental frequency of 440 ﬁ
To obtain 2 fundamental frequency of $50 Hz, from this string at what distance the

finger be placed from the sound box end 7 -
1) 0.1 m 2)0.2m 3)03m 4) 0.4 m 5)0.5 m{m |

When the tension in a guitar string is doubled without changing its length '
frequency of a given tone will, 33

1) increase by a factor of 2. 2) decrease by a factor of 2.
1) increase by a factor of V2 4) decrease by a factor of 2 . -

Both modes and antinodes of a standing wave of period T have zero vertical
displacements at time fo. This will happen next at - time

T IT S
;;...,+3. Dt Dot DT 5m+% 008) |

When a guitar string sounds together with a tuning fork of frequency 191 Hz,d
the room temperature, five beats per second are heard. When the tuning fork ¥
heated up to a certain temperature, the beat frequency heard increased to eight p&¥
second. Frequency of the note produced by the guitar string at the ool

temperature is, ‘ e it
1) 181 Hz  2) 186Hz  3) 191Hz 4) 196Hz 5) 201 Hz (2009




]

21) TWD. strings P and ) are identical, and string P is under greater tension than strin
Q. Figures show three situations in which standing waves exist on the two stri‘ngs .

Whi 'rP f the ab . ¢ E P y

"hich of the above situation / s could represent / s ' ibrati

. : ; sent / s the strings v

Mt gs vibrating at the same

(Oscillation & Waves

1} (A) only 2) (A) and (B) only 3) (A) and (C) only
4) (B)and (C) only. 5) All(A), (B) and (C) (2009)
22)  Two guitar wires A and B identical in all respects except that the diameter of A is
twice the diameter of B, and are subjected to same tension,
the ratio _{jnul:u_muntui frequency produced by A
fundamental frequency produced by B
o] .
1) - 2) 3 4 2 5) 2 (2010}
-+ L V2

When a standing wave is setup on a string fixed at both ends,

1} the number of nodes is equal to the number of antinodes.

21 the wavelength of the wave 1s always equal to the value obtained when the
length of the string is div ided by an integer,

3) the frequency of the wave is equal to the value of the number of nodes times
the fundamental frequency.

4) the frequency of the wave 1s equal to the value of the number of antinodes
times the fundamental frequency.

51 the shape of the string at the fundamental frequency
mid point of the string.

Lad

is not symmetric about the
(2010)

24)  The figure shows the shape of a tsunami
wave of wavelength 2 amplitude A
reaching the beach. The speed of the
wave can be approximately gives by v =
,JE, where d is the depth of the sea.

When the wave reaches the beach, _
1) # decreases and u and A increases. 2) A and v decrease and A increases

3) J remains the same but A and v increase. 4) A, A and v increase .
5) 4, A and v decrease (201IN)

25) A stretched string is vibrating with four Inﬂp15.nl:edlhe ﬁt:;dql.:::cy of vibration is
increase factor of 2, the number of loops 1o wou |
1][;‘;3 abve ;’;3 5 3) 6 4) 7 5) 8 (2013)
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26)

29)

01)

02)

Advernced I-";"Uef! o

d longitudinal PrOZressiye .‘_' |
e |

“.- N _ .
”hflfll a Eultar is played, it will produce
Ongitudinal progressive waves on the strings an

Waves in air. *
P : .
) transverse progressive waves on the strings and longitudinal progressiye Wy, |
n air :
) longitudinal standing waves on the strings and transyerse progressive Wmﬁﬁ l
air !
4) transverse standing waves on the strings and longitudinal progressive wamh I
an
S e e L ITE i
2} transverse standing waves on the strings and fransverse ProEressive Waveg jy

alr. %i

['wo identical strinps are separately subjected 1o a tension . When plucked 2t
middle, each string produces waves of frequency £, Now.if the fension of only g

string is reduced 1o 0.81 T and the stmngs are plucked at the mg
simullaneously, five beats can be heard during one second. The value of fis
1} 25 Hz 2) 50 Hz 11 75 Hz 47 90 Hy S) 100 Hz m

A SONOMmMeTe '-.'.'il’l: h.‘n'inp Mmass pur uint [q_‘]'jg1]| af 1.0 i 1M : L]!]d lension {_'.f' -ﬂ].i‘;
simultancously sounded with a tuning fork of frequency 320 Hz while varying f
vidration length starting from a small value. In this process, if beats of frequency § I
s can be observed on an oscilloscope, the corresponding vibration lengths (in o

of the sonometer wire are.
2 & 2 £ 9 "
2 10 5 4_ 5 3 4 20 5 1[]_ 0 4

1) 4y =, — S (201%
}3'63 ]!.1 I3 , ¢

L

ot = | B
13 63 13 ¥ 13 63

T

Consider the following statements made about a standing wave on a streteked

string.

(A) The energy does not propagate along the string.

(B) The position of a node does not vary with time.

(C)Maximum displacement achieved by each particle in the string depends on i
position along the string.

Of the above statements,

)
Ex

1) Only A 1s true. 2} Only B is true. 3) Only A and C are uu :
4)Only Band Caretrue.  5) All A, Band C are true. (2016
Velocity of Sound

The velocity of sound is greatest in, » )
1) air 2) water  3) steel 4) aluminium 5 kerosene {1999

If the velocity of sound in air at 0°C is vy the temperature ar which the vele iy

becomes 2vy is, . :
1y-205°C . 2)2°C  3)673°C  4)B19°C 5)1092°C W

e ol e ol W S o : v E L "
o xRN o utt -._.__.' La o, o = il TN . ] . i
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03)

=N

&)

07

08)

The quality of sound depends on its,
1) frequency 2y amphitude 1) wavelength
4) loudness 5) presence of overtones {1997)

The velocity of sound in a gas at 27"C is V. The temperature at which the velocity
of sound in the gas becomes 2V s,

1) 842 2y 108>C 1y (00 4y0927°C 5) 1200°C (2001)

Which of the following could influence the speed of sound in air,

(A) Frequency of the sound wave (B} Temperature of air (C) Hummdity of
air

Iy (A only 2y (Byonly 3) (C)only

4V (B and (C) only STAN AL (Byand (O {2002)

Consider the following statements made regarding the speed of sound in air,

LAY Speed inereases with the increase of pressure when the temperature 1s kept
constant

(B speed increases with the merease of temperature and hurmdity

(C)5peed decreases with the mcrease of density when the temperature i1s kept

conslant,
O the above slatements,
1Y Only (A) is true (21 Only (B) s true (3} Only (C) 1s true
i4) Only (Ajand (B)yare true (5) all (A) {B)and (C) are true (2003)

A pas 15 confined o a closed container. Consider the following statements made

regarding the speed of sound 1n the gas,

(A)  The speed of sound does not change when the volume of the container is
changed at a constant lemperature.

(B)  The speed of sound changes with temperature

(C)  The speed of sound changes when more gas 1s added to the container at a
constant lemperature.

Of the above statements

1) Only (A) is true 2) Only (B)1s true 3) Only {C) 15 true

4) Only {A) and (B} are true 5) all (A), (B) and (C) are true (2004)

A source of sound is located at a point O above the carth surface. In the daytime,
the air temperature decreases gradually when moving upwards from the earth
surface. Which of the following figures best represents the way in which the eave
fronts of the sound emitted from the source are propagated 7

i (#3]

F oo Ty ey v (| . g
e O R e R e 5 A P




| (1)

1]y

02)

03)

04)

difvancad f—t"l.rg!'. AT
_-'-_-_-_-_-_ -
fing the speed of sound, Az

Consider the following statements made a regart asc 0
A) The speed of sound in air increases with the IIICTE‘I.U-C[ i« higher than that st &
(B) At a given temperature the speed of sound 1n @ n:.u-m. Ih“.ull g at mlﬁ
(f .'| The speed of sound depends on the frequency ol fhe sOUl g b
OF the above statements

Uy only (A) s true. (2)only (C)astrue. - aagtis :
.;4;..1”!“ .‘||I'|L._m_||:_'h:|:'|:r_rl_||_‘ [‘-'r all |-_.'.'|l:||H'|il!‘|-:i|{ joarg Lre {* .

1
i S . .

B of volumes vy and ¥ respectively
and pressure are mixed lugcl‘hw‘h
. . uy e considerad ; N
mixture is maintained at th_ above -'....'1:1[1L"l'-'!:|'“"' .!!'Il.l il ol Do . dSEFuh\
nd in zas A and pas B respeety

L I .
—— sound m the mixtu
the above temperature and pressure, then the spesd L B :

[ temperature of aje

L)
o

i tyonly (A Yand (B)arpg, |

Two ideal diatomic gases A and
different densities at the sume temperature

1 . f s0u
Ll.l.:-.l.h'l'l!-. PAH LY 1 T and L Are -\,;‘L'I_"I_l"- of =0

A
Even by

'_-."-_ \ 1"..' Vv, . Y -r-'\-"u: :-.:

L
by owg - : yuu, ) i u, [ V,

Longitudinal Waves b
I'he speed of sound in air s 332 ms ' The frequency of the Tundamental notyg

an open pipe S0cm long will be, £
1) 160 Hz 2} 272 Hz 31323 Hz  4) 332 Hz  5) 385 Hz (1%

Which of the following will produce overtones with even — integral mulliplu_"b
fundamental frequency? -

{A)  Anopen organ pipe i)
(B}  an organ pipe closed at one end _
(C} A rod clamped at the centre and producing transverse vibrations i
1} (A) and (B) only 2) (B) and (C) only 31 (A and {C]ﬂ

4) All(A), (B)and (C}) 5) None of the above

Two pipes one closed at one end and the other open at both ends have |¢I1ﬂ_',l
and L. respectively. If the two pipes when sounded together have the ﬂ

L 4
frequency at their first overtones, L] the is equal to ".T
2 ‘l._

| I | 3 5 :

" 23 »3 4) 5) = (1998
D3 ) 3 2 ) a ) p
Consider the following statements made about vibrating air column inside a_'?
closed atone end. »

(A) The frequency of the first overtone is twice that of the fundamental
(B) The maximum air pressure occurs at the closed end of the tube :
(C) The wavelength of the air column changes with humidity

Of the above statements o
1) Only A is true 2) Only B is true 3) Only Cis e
4) OnlyBand Caretrue  5)all A, Band C are true g |

. :-.,.l.'.- 1
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05)

(6

07)

08)

09)

10)

11)

Consider the following statements made about stationary waves produced in a pipe
apen at both ends

(A) allowed oscillation modes form pressure nodes at each of the ends
* ﬂl .."'!-”U".'I. ed frequencies consist of all harmonics of the fundamental

(C) The length of the pipe corresponding to allowed oscillation modes is always

- anantegral multiple of wave length

Of the above statements

) Only Ais true 2) Only A and Care true 3) Only A and Bare true

4) Only B and C are true 5) all A, B and C arc true (1996)

':’L” organ pipe of length 50 cm is closed at one end. If the speed of sound 1n air 18
100ms-1. the two lowest resonant frequencies produced when the pipe 1s sounded
are,

1} 150 Hz and 300Hz 2} 150 Hz and 450 Hz 1) 300 Hz and 450 Hz
4) 300 Hz and 90 Hz 51 450 Hz and 1050 Hz (1997)

The fundamental frequency (fa) produced by a certain closed and an open are
same. The open pipe 1= inserted fully into the closed pipe until it hits the bottom of

the closed pipe. If the end corrections are neglected  the corresponding
fundamental frequency of the new setup will be,

i 2) 4L ) f N2 513 4 (1998)
and 505 cm are sounded together 3 beats

When two organ pipes of lengths 50 cm
ate neglected, the frequencies of the

per sccond are heard. [F the end corrections
pipes are respectively.
1) 303 Hz and 300Hz
4) 153 Hz and 130Hz 5) 203 Hz and 200Hz

2% 300 Hz and 303Hz 3) 150 Hz and 153Hz
(1999)

An organ pipe closed at one end resonates with one of the strings of a guitar. The
length of the string is 0.8 umes that of the pipe of both the pipe and the string
vibrate at their at their fundamental frequencies and the end correction of the pipe
is neglected, the ratio speed of wave on the string  1s equal to

speed of sound in air

1)0.] 2)0.2 3) 0.4 4)08 4) 1.6 (2000)

tube open at both ends is placed in air. A sound
source that produces pure tones is placed adjacent to one end of the tube. The
frequency of the emitted sound is increased gradually starting from a very low
value. At a frequency of 320 Hz, the tube resonates. The speed of sound in air is,

1) 160ms”  2) 320ms”  3) 340ms”  4) 360ms”  5) 640ms”  (2001)
filled with O; has a fundamental frequency fi. If the pipe is filled

with H, at the same temperature and pressure, the new fundamental frequency of
the pipe is (relative molecular masses of Hz and O are 2 and 32 respectively)

D f 2) 5 f B @2 % (2007

A 50 cm long hollow cylindrical

An organ pipe
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13 {2
Ihe fHpure shows a speaker mounted at H, at a
certain distance from a smooth wa Y and L
a Fa b S H I : . Whe E
CITEiiTiEe & SO0 o --.|'|'_,_'|I_ Iregquency, whnen a ¥
sound detector which 15 sensihive Lo pressure !_H,_, r

vanation 1s taken from A o B, a minimun of
sound level 1s detected at 2m from the wall

by ——

Speed of sound 1n air 1s 320 ms . The frequency -
of the sound emitted by the speaker could be, £}

A

1) 40 Hz 2) 6l Hz 3} B0 He 4) 100 Hz 5) 160 Hz (201 1N)

The hurman vocal tract (larvnx) can be considered as a tube that is open at one crla-:i
If the length of this tube is 17cm. the frequencies of the lowest two harmonics
produced as given by,

(The speed of sound n air = 340 ms "}
1) 500 He, 1500 Hz 2y 500 He, 1000 Hz 3) 100N He, 2000 Hz

4) 1000 Hz, 3000 Hz 5) 1500 Hz, 2500 Hz {2012)
A wire of radius 1.0 mm made of a material of Young's modulus 4x10"'Nm™ is

subjected to a tension of 30 N. The magnitude of the ratio YL of the longitudinal
Y1

wave velocity (v, Jto transverse wave velocity (v, Jalong the wire is (Take = to

be 3)
1) 100 2) 150 3) 200 4) 250 5) 300 (2015)
Doppler Efiect

A sound source moves towards a stationary observer with a speed '4 of the speed

of sound in air. The ratio apparent frequency heard by the obsever s

Frequency emitted by the source ‘

1 | 3 4
= = 3) = 4) — 5) 4 1997
1) r 2) > y 3 ( )
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04)

05)

06)

07)

——re——

il ! rowanls and awav from a stationary

1 the fieure If the ratie of the
_ e B b osin I phand the velocity of the source
ratin of the maximum and
1 1 parent frequencies heard by the ohserver will
L 1 12 i .
£) L i ¥ 11 (1998
&
. H
A sound source emithing signals at a2 constant frequency M S
1 ) 1 B - - L I. P
- moves along an arc of a circle with constant specd b B v
as shown in the hipure. A stationary phserver 15 located o
it a point X, O 15 the centre of the circle. As the source E '*'if;"l.'

moves from A to B the vanation of the frequency (f)
heard by the observer is best represented by

f e > . f /
11 i be— 6H "1 n
R
= I._..._:_u.
A B A [§]
2) 3) 3) (2000)

A train travels along a straight track.  Another train the same direction behind the
first train at the same speed. The train blows a whistle of frequency fy . If the
apparent frequency of the whistle heard by a stationary passenger sitting in the
second train is f, then,

I

N <t Nf=1; 4 = 26, 5)f = 3 fa (2001)

An observer is moving at a speed of 40ms’™' towards a stationary sin:n sounding at
a frequency of 600Hz. If the speed of sound in air 1s 320 ms” what is the

frequency of the sound heard by
1) 686 Hz 2)675 He 3) 600 Hz 4) 333 Hz 5) 525 Hz (2002)

A train moving along a straight track at a velocity of J‘-IL'I ms' emits a sound of
frequency 600Hz If the speed of sound in air is 330ms” the wavelength of the

sound propagated forward along the track will be,

1) 30 cm 2) 40 cm 3)45cm 4) 50 ¢cm 5) 55 cm(2003)

A driver sitting in a parked car, seeing another car moving directly towards his car,
sounds his hom, The frequency ::-f the horn of the parked car is 340Hz and the
speed of sound in air is 340 ms . If the driver of the moving car detects the

frequency of this sound as 348 Hz , the speed of his car is,
D20ms™"  2)3.0ms 3)40ms’ 4)60ms’ 5)80ms"  (2004)




Hd"ﬂ""ﬂ!d Level Physics

e that produces

08) A car travels at a speed of 20 ms”' towards a stationary sound sourc
" sound at a fréquency of | kHz, Waves that arc reflected from the car and return :ﬂ
the source are used to produce beats with the original waves. The aypmxll‘nﬂi'ﬂ Y
value of the beat frequency is (use the speed of sound in air as 320 ms”)
DSOHz  N6Mz T 3 pHz 4isnHz 5133 Hz (2009)
'W} W:wc 'I-H'I-m C‘T‘I‘Ii“ﬂi fl'tll!T'l 1|'|r('_0f_r SOUTCEs Dll
sources.  These ﬁgll.rt.!!i respectively represent
sound | P 8 c
1} moving to the nght. moving to the left and stationary.
33 maoving Lo the lefl, moving 1o the right and stationary.
) stationary, stationary and moving to the right.
4) moving to the lefl, moving ta the right, and moving to the left with the speed of
sound.
) moving to the lefl, moving to the right, and moving to the right with the speed
of sound. (2007)
1) A source of sound (5), moving with velocity
Vs, emits a sound wave of freequency fy. An — v/\f“g—-ur
observer () moving with velocity Fp, as ° ’
shown in the figure, determines the frequency
of the sound as £ Which of ihe following
statement 1s true
) IfVs=60ms 'and V., ~ 20ms™ then /" = fi
IV =20ms" and V, = 60 ms then fF= 1
I Ve=-20ms "and V,, = =60 ms ' then £ = f
4)IfFVy=60ms ' and Vi, = 20 ms " then £ =/
5) If Vs =60ms™" and Vi, = —20ms ' then £ > f; (2008)
11) A satellie S in moving with constant speed v relative to the
earth (E} along a fixed circular orbit as shown in figure. The m
satellite 15 sending radio signals of frequency fi. A station 4 £
located at P on the carth detects these radio signals. The 8
vanation of the frequency f of the detected signal as the
satellite moves from A to B 1s best represented by,
7 T I
& = &1 Lt
R A B
e, g
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12) R

Tulm cars are_mm‘ing along a road at constant speed as shown in the figure. The

dﬁ_‘r:'-‘r of A is sounding the hom of the his car of frequency f; continuously.

Initially the car B is moving faster than A Suddenly B slows down and stops. A

continues (o move al the same speed and passes B which is stopped. The graph that

't?e.-sl represents the variation of frequency (f) of sound heard by the driver of B with
f time (1) 1s, ¢

> — | > 1
4] 51 (2010)

=== e

) 2) 3

13) A source of sound is moving to the right with a speed of sound. Which of the
following figures correctly shows the propagation of wave front 7

N\

N 7 =2

51 (201INS)

o]
\
A
s

14) A child swinging a swing, hears a sound from a stationary whistle located in the
direction where he is facing as shown n figure. The minimum and maximum
frequencies of the sound heard by him are 1314 Hz and 1326 Hz respectively. If

the speed of sound in air is 330 ms " and air remains still, what is the wavelength

of the sound emitted from the whistle?

> Ol

ar
-

i 350em 4) 252cm 5) S00em  (2013)

ey
Ll

1) 125cm  2) 248em’

An ambulance which emits a sound of frequency i
from its siren is traveling with constant velocity Vo
along a straight road. A car starting from rest is moving
behind the ambulance in the same direction, and the
velocity - time graph of the car is shown in figure. The
car approaches the velocity Vo of the ambulance al ume
t,. The variation of the frequency (f) of the siren sound
heard by a passenger in the car with time () is best

represented by,

15)

Pesuru Book 21 _
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16)

17)

07.

0l)

02)

03)

04)

05)

06)

(5){2013)

aves of frequency
5! from the shore

towards the land. A person heaning the sound of the siren 15 driving hlﬁf {5"“_‘3""5"-"]:~
from the shore owards the land at 30 ms . [ the wind blows :n he dlrﬁ'ﬂlﬂlﬂ nli'
motion of the car and il the speed of sound in still air 15 340 ms -, the frequency o
the sound of the siren heard by the dnver is, I
1) 1400Hz 2)14%0Hz  3)1600Hz 4)1740 Hz 5) 1 880 Hz (2015)

During a Tsunami warning, n stationary siren emits sound W
I 600 Hz while a wind is blowing at a uniform specd of 6} m

' . . ' eof a
A whistle emitting a sound of frequency f moves along the ::.Lrv:l.m.'lﬁ:rcnc.
circle of radius r at a constant angulur velocity w. v is the velocity ot _‘*':"-lﬂd in ﬂIJf-
The highest frequency of sound heard by a listener, who 15 at rest oulside the circle
1=,

¥ u— u o ) L -
VF [ —— . — ) s -—-) (2016)
I”-(u —Tf-_1) 2] t—( Li ) :” r(l Fiia ) 4] i (rm) ) TR gl

Intensity of sound

g » - . . |'| - . - . ; ) - .
The intensity of sound from a source 15 ncreased by 1P umes its of ginal ntensity

The corresponding increase in sound intensity level in dB 15,
1) 5 216 3} 50 4 6) 5 60H) (1997}

A sound source of intensity 1 is replaced by a sound source of intensity 1001 The
change in intensity level at a given pont 15,
171 dB 2) 10 dB 320 dB 4) 50 dB 57 100 dB { 1999)

Ten identical machines produce a certain sound intensity level at a given point. In
order to decrease the sound intensity level by 1048, the number of machines that
has 1o be turmed ofl 15

Iy 1 )2 3 s 1R LI {2000

A sound with intensity 10 " wm? s defined 1o have an ,illt:naily level of 0
decibels. The intensity level of a sound of intensity 107 W m™ is,
1) 40 dB 2) 20dB 3)40dB 4) 60dB  S)80dB  (2001)

A person hears a sound intensity level of 10dB. When a speaker produces a sound
output of 5W, When the sound output of the speaker is increased 10 S0W, the
sound intensity level that the person hears, is

1) 15 dB 2) 20dB 3) 40 dB 4 BOdAB  5) 100 dB (2002)

A sound wave of intensity 2.0. Wm ’ passes normal 1o a surface arca of 10em® .
The amount of energy passes through the area in 1 hour is,

1372 W 2)72 ) 310072 i 4)7.2) 5) 72k (2002)
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07)

08)

09)

10)

1)

13)

14)

15)

16)

The unit of intensity level of a sound wave is,
1) Hz 2) W $)In? ) Wm’ 5)dB  (2003)

Ten persons are standing on a circle. When out of them shouts, the intensity level
at the centre of the circle is 50 dB. If all ten person shout at the same time each
producing the above sound level, the intensity level at the certain becomes.

1) 40 dB 2150 dB 1) 60 4B 4) 80 dB 5) 90 dB (2005)

A Pﬂl'f"l source of sound emits sound equally in all directions. For intensity at a
point Is mversely propotional to the square of its distance from the source. If the
intensity level at a distancr of Sm from the source is 70dB then the intensity level

at a distance of 50 m from the source is,
1) 30 dB 2) 40 dB 3) 50 dB 4} 60 dB 5) RO dB (2006)

A sound emitted by a source of intensity / reaches a certain point. The change in
the sound intensity level at the same point when the sound intensity 1s increased to
25 (log 2=10.3)

1)0.3dB 2)3dB 3) 6 dB 4)9dB 5115dB {2007)

The audio svstems A and B produce sounds with intensity levels of 90 dB and 95
dB repectively.lIf the corresponding sound intensities are Iy and In repectively, the

. .
raion of I—Bmequulm.
i

1) 500 2) 100 ) 450 4) 10 )45 (2008)

Many rock musicians wear special ear — plugs to protect their hearmng dunng
performances. If an ear - plug decreases the sound intensity level by 20dB, it
reduces the intensity of sound waves by a factor of]

1y 10° 2) 10 37 10 4) 10 31«10 {2009)

If the ratio of sound intensities and the corresponding difference in sound intensity
levels {in dB) of two sound sources are numerically equal, then the ratio of sound

intensities 1s,
1y 10 20 AU KV Y] 4) 2040 1 L0on (20040
Sound that has an intensity level of 100 dB is how many times more intense than

sound of intensity level 20 dB. )
1) 5 2) 8 3 10 4) 10 5y 10° (2013)

Intensity of the noise generated by a machine 1s i Wm *. By employing a noice
barrier, the intensity of noise is reduced to 107" Win ° . What is the reduction in

the noise intensity level?
1) 160dB  2) 100dB  3) 60dB 4) 40dB 5) 25dB  (2014)
By what factor does the sound intensity increase if the sound intensity level

increases by | dB? )
(1)1 (2y 10" (3) 10' 4) 10" (5) 10" (2015)
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mtcnslty of 150 dB. Take the

17) A moving jet plane can create a maximum wu"dw m rhﬂ maximum intensity

sound intensity at the threshold of hearing as 10

of the sound that can be created by the jet plane in Wom 5) 1 (MK 2016)
1) 100 2) 200 1) 400 1“““

(8. Electromagnetic Waves

omagnetic waves?
01)  What is the order in decreasing frequency of the following clectromagn

vision waves
(A} visible light (B} VHF television waves (C) UHF tele
(D) FM radio waves .

. RBA
HACB.D DA B, C.D 1}D.C B —
41D.B, C A 590, B, AD

02)  Consider the followmng statements regarding electroma gnetic waves

{A)  They all have the same speed in any medium
i{B) They are transverse waves
() A material medium is not essential for their propagation
Of the above statements _ . ]
17 Only B s true 21 Only B and C are true 3) Only A and C are true
4) Only A and B arc true 5)all A B and C are true (1994)

03)  Consider the following stalements made about nfrared, ultraviolet, X-rays, radio
waves and gamma rays,
(A All of them are electromagnetic waves
(B} All of them travel with the same speed in free space
(C) Radio waves have the longest wavelength
Of the above stalements
1) Only (A is trug 2y Omly (A and (B3 are true 3y Only (A} and () are true
4) Only (B) and (Cy are true 5} all {A), (1) and (C) are true {2001)

04}  Consider the following statements made about laser light
(A)The energy of a photon in a laser beam of certamn frequency 1s higher than the
energy of a photon of the same frequency in a normal light beam
(B) A laser beam cannot be refracted by a glass pnsm
(C)All the photons in a laser beam have the same energy the same phase and the
same direction.
Of the above statements,

1) only (B) 15 true 2y only {C) 15 true
3) only (A) and (B} are true 4) only (B) and (C) are true
5y all (A, (B) and (C) are true (2012)

05)  Which of the following is not true regarding electromagnetic waves?
1) Directions of electric and magnetic fields are perpendicular to each other.
2) Speed does not depend on the medium of propagation.
1) Do not necessarily require a material medium for propagation,
4) Direction of propagation of the wave is perpendicular to the directions of
clectric and magnetic fields.
5) Can be reflected at the boundary between two media. (2016)
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06)

0s.

1)

2)

4)

5)

Three monochromatic light beams A, # and C have the same intensities (i.e. energy
flow through unit area per second.) However. the wavelength associated with beam
A is longer that of B, and the frequency associated with beam C is smaller than that
of 4. The photon flux (number of photons crossing a unit area per second) of three

beams when written in the ascending order, it will be,
NC AR NBAC 1WA B C aHnCoA Sy B, A (2016)

Refraction
|

»

- . : L & .
If the index 1.'Ir1'|,:f|':|f1i_“n of water 1s B 3 and the '{EIHC"}" al Iight imar 3 x 10" ms

then the velocity of light in water is equal 10,
1y 225 x 10" ms ! 23 x 108 ms
4) 425 x 10" ms ' 2112 x 10°ms '

1 114 x 100 ms

(1992)

The figure shown a ray of light passing through a block of
glass having a spherical air cavily. The path of the hight ray
in the cavity is best represented by the ray,

1y A R Ho 4) D S5)E

When a light wave travelling in a rare medium enters a dense medium.

1} ts velocity increases

2} Only the frequency of the wave changes

3) only the wavelength of the wave change

4} both velocity and wavelength change .
5) both frequency and wavelength remain unchanged. {1993

Which one of the following summarizes the changes occur when visible hight
passes from air into glass’
' ' Wavelength

! I-};qlzefm_} Specd
"1) | No change | No change | No change
' 2) | Changes Changes No change |
3) | Changes | Changes | Changes '
4) Changes Mo changes | No change . 9683
5) | NoChange | Changes | Changes | L1975

A beaked contains two immiscible transparent liquids A of different refractive
indices ny and ny {ns = ng) . 1 arod s sipped into the liquids and viewed from the

top it will appear as

Nyl

N

5) (1993)
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6)

8)

9)

A ray of red light AO traveling in a glass medium is
incident on the glass air interface XX at an angle of
incidence a as shown in the figure, where a is the
criical angle for glass-air interface for yellow light,
the possible subsequent path/paths of the red ray
is/are,

1y Only OE 2y only OD 3y ODand OF

4) only OB 5) []'l'.'}nm:l OF } (1996)

ex i, has a speed vi and
refractive index 2.
h of the ray in the

A ray of light traveling through a medium of refractive ind
wavelength A, I this ray then enters a second medium of
which of the following correctly gives the speed and wavelengt
second medium.

Speed Wavelength
n,v
1) — 4 '1 ;,_
n,
n,w
e | Al -I-‘\-|
n,
3) ny M s,
n, n,
n.v, n
4} . B,
n, n,
. nv, n oy (1996)
I, n.

A person who s at o niver bed looks upwards
through the water surface of the rver as shown

in the figure, The person’s eve 1s located ar P Ghre e i
and the '-"-';.1!1."|' i5 Clear and sull. M Jtl.:-h ol the ”""';;’Lﬁ-};—;‘ SRR
following diagrams best represents the view seen et ersasass
[ - : -
by the person” T
/’7—-\-\-\-\ E ...d-_r E WO l_-
& 2) 3) 4) 5)(1997)

A light wave of wavelength 450 traveling with a speed of 3 x 10" ms™ in a certain
medium enters another medium of refractive index 1.5 times that of the first
medium. The speed (V) and the wavelength (4) in the second medium are given

by
Vims') A (nm)
1y 3x10° 300
2y 2x10f 450
3)  2x10° 300
) 15x10° 300
5 1.5x10° 450 (1998)
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10) A ray ':.'f monochromatic light traveling in air 18 incident on a layer of water (W),
which is present on the surface of a glass block (G). which of the following ray

diagrams correctly represents the subsequent path of the ray”
3)

“.:- 1} %‘ \:k\ 1) _\%K_. 4) }
G G T \ \: o

i T‘i‘a i {1

(1998)

11)

-

—IR—* F—2p—"
(A) (B)
A person can just see the opposite edge of the bottom of an empty vessel over s
brim as shown in figure (A) While kecping the eye in the same position, the
vessel is filled with a clear liquid up to its brim. Then he is able to see a small
mark at the centre of the bottom of the vessel as shown in figure (B). The refractive

index of the hiquid is given by,

N i i i
I X 2y MK R
v+ AR v .l'::' —-_i.j{: \.'I;:I': +2R-
.'I -' - PR 'fl 4 ¥
4) "fr’ o 5 oLk (2000)
Vit os R h+ R

12) A glass cube of side 24 cm and refractive index 1.5 contains a small air bubble.
When viewed through the block from one side the air bubble appears to be 12 cm

from that side. When viewed from the opposite side. how far will the air bubble

appear from that side?

1} 16 ¢em 2312 ¢m I8 cem 14) 6hem 4 em (2001)

13) A ray of monochromatic light (T) approaches a
spherical air bubble in a block of glass as shown
in the figure. Which of the paths shown best

represents the emergent ray”?

1 A 2) B
3 C 4) D -
5) E (2002)

14) A traveling microscope is focused upon a mark at the bottom of an empty beaker.
Now if the microscope is raised by lem, to what depth should water be poured into

the beaker so that the mark be again in focus?
[Refractive index of water = E 1

1) 5cm 2)4cm 3)3cm 4) 2 cm 5) 1 em (2002)
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15)

16)

18)

93

- ing one
by gilvering
I, Iy..... can

When an object O is kept in front of a thick plane mirror formed
side of a thick glass plate as shown in the figure, a series of images 1.
be observed.. Which of the following statements is correct?

1Y 1, 15 the brightest and the intensities I*-I'x
of images [0, [ Decrease v
gradually I,

2} 1y is the bnghtest and the intensities e
of images [l.f, ... Decrease

gradually

31 Iz 15 the brightest and the intensities
of images 7./, ... are the same

4) 1y 15 the brightest and the intensities

of images [, l. .... are the same
31 1y s the bnghtest and the intensities
of images/- 5. ... are the same
E 0 (2004)

Consider the following statements made regarding the re!'raﬁtinrl'll 'm;-.llﬁqh; I

A) Refractive index of a medium is egual to the ratio, Speed OF TGN ELE2S===C
el ! speed of light 1n the medium

B) As light ravels from one medium to another, its frequency does not charj_gi

C) The wavelength of light is reduced when is passes from vacuum to 4 medium.

Of the above statement, _

11 onlv (A)and (B) are true 23 only (A)is true

3) only (B} is true 4) only (B) and (L) are true

.
Sy all (A) (B) and (C) are true. (20035)

A ray of light traveling in water (refractive index n;) is incident on the air/ water
boundary at the critical angle. When a layer of oil (refractive index n:) s floated on

the water surface, the angle of refraction of this light ray in oil 15,

2y sin! ] 3 sin ull 4) sin f2 53907 {2005)

n I, 0 I

17 sin '

. 4 3 rivaly i
The refracuve indices of water and glass are — and — respecin ely. The refractive

h ]

index of glass relative 10 water

|.;
3) 4?2
9 )

[F
—r
B

’ 2 (2006)

| 2)
Jl-i

b | —

Refracting indices for red light and blue light in crown glass are 1.51 and 1.53
respectively. Consider the following statements.

A) The speeds of red light and blue light in vacuum are the same.

B) The speed of red hght grater than that of blue light incrown glass,

) Critical angle of red light is gteater than that of blue light for crown glass.
Of the above statements,

1) only (A) is true 2) only (B) is true,
3) only (A) and (B) are true 4) only (B) and (C) are true,
5) all (A), (B) and (C) are true {2006)
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20)

21)

23

24)

Consider the following statements made regarding a monochromatic Light ray

refracting through a glass prism placed is air,

A) The speed of the light ray inside the prism 1s lower than that outside the prism
B) The frequency of the light ray inside the prism s lower than that outside the

prism.

C) The wavelength of the hight ray inside the prism is lower than that outside the

prism
Of the above statements,
I only {A)1s rue,
3) only (A) and (B) are true.
5) all (A) (BY and {C) are true.

2y unly (C)is true,

A light wave of frequency 4.5 = 10" Hz, has a wavelength of
g i . —— . S
certain medium. If the velocity of light in vacuum is 3 < 107 m s

index of the medium for that light 15,

f 7 3
O 2 2 1) 4)

5 i 5 2

A monochromatic ray of light is incident close g
and parallel to a diameter of a transparent plastic T \

4y all (A) and (C) are truc.

(2007)

4«10 mina
' the refractive

5) ’ {2009)

sphere with centre. Q and refracted as shown in T

the figure. The refractive index of the plastic is ,:':, ﬁ_-'\-i\

closest to (take sin 0 = §) for small angles)

i1 1.2 21 1.3 {1 1.5 (47 2.0 i5) 2.5 (2010)

A monochromatic ray of light passes through four layers 2

of transparent plastic with refractive indices ny. nz, M /

and ny as shown. If the emergent ray CD is parallel to B =

the incident ray AB, then,

1) np == ma =N =1y 2) mp <y sy o

I NN g 4y ny=m

5) ny=n; >Ny =M (2011 N) o O
Ko

D

A shown in the figure, a person is standing on the shore of a ﬂ

lake. He spots a fish some distance below the water surface. If -

he used a laser to locate the fish, he should mim the laser, k

1} above the apparent position of the [ish, l

2) below the apparent position of the fish. iy

3) directly at the apparent position of the fish. l‘ -

4) directly at the actual position of the fish. s

5} above the actual position of the fish (201 1N) l,- . =
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25)

26)

27)

2E)

10.
01)

Figure shows the changes occurred to a
wavefrom of a monochromatic ray of light
travelling in air (A) when incident normally
and transmitted through a  transparent
medium (T) The refractive index of the
transparent medium 1s,

1) 1.5 2y 2.0 125 4) 30
By looking at an empty glass vessel the path shown by the fj
broken line in figure. a person could see the left cormer iff | e
1-?1‘3 bottom of the glass vessel. After the glass vessel 18 7 | 3 cm
filled with a clear liguid the person could see the middle of i
the bottom of the glass vessel when looking along the same o—
— C
path. The refractive index of the liquid is (Take 13 =
1.6)
1) 111 2) 1.22 3) 1.33 4) 1.44 5) 1.55 (2013)

A point source of hight O situated at the bottom of a
waler tank produces a circular patch of light of radius 1
on a horizontal screen § as shown in figure. C 15 the
critical angle for the water-air interface. If the Dight
source is moved vertically up by a distance d. the radius
of the light patch will 15 moved vertically up by a
distance d, the radius of the light patch will ismoved
vertically up by a distance d. the radius of the light
patch will

1} increase wor +dsin C 2y increase tor - dtan C
3) remain unchanged. 4} decreasetor —d sin €
5) decrease tor—dtan C

A cylindrical glass vessel with a 7.5 ¢m thick bottom, is filled
with water up to a height of ~ 13.3 cm as shown 1n the figure.
Refractive indices of glass and water are 1.5 and 1.33
respectively. The apparent depth of a mark located at pount P of
the bottom of the vessel when observed from above the water

surface 1s,
(1) 5.8cm (2) 10,9 cm (3) 11.6cm

(4) 11.9cm (5) 15.0em {2015y -

Refraction of Prism
Which of the following diagrams shows a ray of light passing through a prism with

mini?um dcnauun?’
1) 2) 3) 4) 5)

(1992)
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02)

03)

04)

05)

06)

f‘ ray “r_liﬂht 15 incident on the face AB of a prism normal A
: . This ray emerges through the face AC grazing it. If
the angle A = 40" the refractive index of the e fao
matenal of the prism js,
|

]} — . - | F (]

: - 2y —— 3y sin 40

sin 40) sin 50" B, ¢
4) sin 50" g S 0" (1993)
sin 300

A narrow heam of white light falls normally on the surface
XZ of'a glass prism as shown in the figure, If subsequently
makes an angle of incidence of 41" 15" at face XY of the
prism, this being the critical angle for vellow light for the
glass air interface, The blue component of the white light

travels along, Fa
1} OA 2) OB 1) OC

4) OD 5y OF (1994)
-”l_m}' of monochromatic light X 1s incident on an air ::::;‘:::::::::::-:—:—:' ---------
prism formed inside water, as shown in the figure. -

The emerging ray s most likely to be PRy

I'}a b Jic R

4)d S)e (1995) oot

T Ry

_____

Of the following colours, the angle of deviation due 1o a glass prism is greatest for,

1} violer 2} redd 3 blue 4y green 5) vellow (1996)

In the figures shown | represents the image of an object O. Which of the images
shown in figures cab be realized by placing a nght angled 1sosceles prism in the

box,

? - of L |
UTI 'DT; l |

s ol P |

= _ﬂ;_——___ e s s s o w =—

(A) (B) (C)
1} In B only 2) In A and C only 3) In B and C only
(1997)

4) In A and B only S)ylnall A, Band C
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07)

08)

09)

10}

1)

12)

arrangement  would make the beam emerge from the fa
TN N )\& li

A monochromatic ray of light passes through a prism as <hown in the figure.

Consider the following statements

(A)  The angle (iy —r) is known as the angle of
deviation produced by the prism.

(B)  The angle i> always increases with i

(C) At the minimum deviation i = ia

Of the above statements,
1) Only A s true 2y Only Bas truc
4) Only B and C are true 5) ull A, B and C are true

c
(1998)

1) Only C 15 tru

The following diagrams represent five different ways of directing 2 narrow Paml_]"i:
gs prism. Whic

beam ol monochromatic light on to a nght angled isosceles gla
ce where 1t entered

1) 2) 3) 4) ) (1999)

As shown in the figure a ray of monochromatic light
is incident normally on one face of a prism made of /]
plastic of refractive index 1.40. The refracted ray y »b
emerging to air is best shown by

¢ A

sin 457 - '

L' 3

142, <

1)a 2v h i) ¢ 4y d 5) ¢ (2000)

A monochromatic ray of light undergoes minimum deviation after passing thr:;:lugh
a prism. If the angle of deviation produced by one of the prism surface is 207, the

angle of minimum deviation of the ray is
1) 10° 2) 20¢ 3) 30° 4) 40° 5) 607 (2001)

Which of the following statements is correct with regard to the angle of deviation
(d) of a monochromatic ray of light, produced by a glass pnism

1) dis independent of the angle of incidence

2) d always increases with the angle of incidence

3} d always decreases with the angle of incidence

4) d has a minimum value and it is independent of the angle of prism

5) d has a minimum value which is dependent on the angle of prism (2003)

Which of the following is a possible path of a ray of light through a glass prism

placed n air? I
1) 2) ; 3) 4) 5)

(2003)
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13)  Consider the following

statements . i i '
(A)  Frequency of liaht chanaes e ou: 167} Passing through a prism.

. : ght changes when passing through a prism
'{-’Ei ;!Iﬂl':tlflf dlfrtrf:nt colours travel at different speeds inside a prism

ue hight deviates more than red hght when passing through a prism
Of the above statements

;; gn;}-[{;}iumul 2y Only (A) and (B) are true
nly iA) and (C) are true 4) Only (B)and (C) are true
3y all (A) (B)yand (C) are true (2004)

14) A .mm}:}uhmnmliu ray of hght is incident upon a prism of
rf!irﬂt‘hng angle 4 and emerpes as shown in the diagram.
Consider the followmg statements made about the angle of
deviation 3,

(A)  As the angle 115 increased from zero the value
of D) passes through a minimum.

(B) D is zero when the ray enters the prism normally.

(C) Fora given value of i, D does not depend on

A
Of the above statements,
1y only (A s true 2) onlv (A)and (B} are true
3) only (A) and (C) are true 4y all (A), (B) and (C) are true.
5y only (C)1s rue {2005}

15) A rav of light incident on a glass prism 1s shown in the figure, _
A) Irrespective of the value of angle A the incident ray always LA\
emerges from the opposite face | /Y,r/ . \
B} For a certain value of the angle of incidence the deviation /
of the emerpent ray ts IRIMLM / \
C} There is an anple of incidence for the ray for which the
angle of emcrgence cqual to the angle of incidence.
Of the above statements,
1) only (B} s true 2y (A) and (B) are true
3) only () and (C) are true 4) only (A)and (C) are true.

5) all (A), (B)and (C) are true.
+ /A

16) A parallel beamn of light is incident on a prism as
chown in the figure. The angle 8 between the two
reflected beams s equal 1o,
1) ad 2) a 3)A 4) 2A 5)4A (2008)
4 2
17) A light ray deviates from a prism with the minimum deviation of 30°. 1f the angle
of the prism is 60° , the refractive index of the material of the prism s,

— 4
: . 3 -' 5 2 (2009)
= 2 3) W 3 4) V2
V3 ) 77 3
18)  When white light passes through a glass prism, which of the following colours
deviates the least 7 1
1) green 2} orange 3 blue 4y yellow  3) indigo (2010)

L ¥
.
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19)

21)

22)

- -

The set up shown in the diagram 18 used to focus a ;:;:___:' A

Dﬁrgllﬂl beam of light 10 the pomnt 5. The respective -~ ::g-_—__—_' ; '
optical clement A, B and C should be, C ERR

prism ;. :_ E j_: ﬁ-—s

2 a 607 - 60° — 60° prism, a 60° - 607 — 60° prism and - - .-
a convex lens.
3) 2457 - 90° - 457 prism, a 457 - 90° - 45° prism and
a 60° — /07 ~ 60" prism,
4} a45° - 907 — 45° prism, a 457 - 90° - 457 prism and a concave lens.
5) 45" - 90° - 45° prism, a 45° - 90° - 45° prism and a convex lens. (201 INS)

A prism is placed on the prism table of a properly adjusted spectrometer and the

refracted image of the illuminated collimator slit is observed while rotating the

prism table staning from a large of incidence towards smaller angles. As the prism

table rotates.

1) the image will move in a direction with continuously decreasing angle of
devianon,

2) the image will move in a direction with continuously ncreasing angle of
deviation,

3) the image will first move 1n a direction with mereasing angle of deviation, tum
back, and move i a direction with decreasing angle of deviation,

4} the image will first move in a direction with decreasing angle of deviation, turm
back, and move in a direction with increasing angle of deviation

5y the image will first mosve ina direction with decreasing angle of deviation and
then stop. (2013)

Which of the types of glass prisms shown i figure (2) can be used 10 bend a ray of

hight into all the forms given in figure (1)7
fe_=n Lo |
i | A}

L, L

18|
Figure (1) Figure (2)
1) Type A only 20 Type Bonly 3) Twvpe Conly
4) Types A and B only 5) Types B and C only (2014)

Narrow beams of light consisting of a mixture of three primary colours, blue (B),
ereen (G) and red (R), are incident normally as shown in figures (X), (Y) and (Z)
on different glass prisms made from the same matenial, The cnitical angles of the
material ol the ]]j’i:»‘.m for t‘rll.l:,‘, Eredn and red are -1-3”, 44” and 4{1“ ruﬁpcctivﬂl},_
When viewed through the faces PQ, only red colour can be seen in

1) X only’ F A P

T N b v BN

3) X and Y only'

4) X and £ only’ e @ ¢
(X) (Y) Z)

5)all X .Y and £

LI
v 4

(2015)
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23) :Lmj ;‘f_llght is incident perpendicular to the surface A
Mini "E_I“ angled glass prism as shown in the figure. b
h 'm'-.“'” ‘:ﬂhlt‘ i'fl'tht refractive index of the material of
.'.;E prism for which the ray will follow the path shown
. DR
i: et 2) 141 3) 158
C
i1.  Refraction to lenses
01y A c'j"”'f"“ lens 15 used to form an image of an object on a screen, when the upper
|1';.I|I of .||1l..' |+.:n~_-: 15 puinted with an opagque paint,
L) half the image will get less intense
2) upper half of the image will disappear
3) lower half of the image will disappear
4) mtensity of the whole image will decrease
5) entire image will disappear {1992)
02) A camera is used to take a close up photograph of a person, [f the distance
between the lens and the film is 50 mm. the focal length of the lens.
I} s equal to 30 mm 2) s less than 50 mm
3) s greater than 50 mm 4 s equal o 1O m
5) depends upon the size of the lens aperture [ 1992
03}) A convex lens of tocal length 8cm s placed
2em to the left of a concave lens of focal length
6cm, a puralle]l monochromatie heght beam of
diamigter 1 oem s edent on the convex lens I_ i "f?
from  the left as shown o the figure the l:'s
emergent beam from the concave lens will o | &
1)y Iverge Ny L'HIH'JF'_—"J_ W lem
3} be a parallel beam ut d.ﬁ;iz':'.-_‘.l:r Lem |_'___’
4) be a parallel bean of drameter less than | cm
5) be a paralle] beam ot diameter greater than 1 cm (1994)
04)  An object is placed on the prnincipal axis of a convex ﬂ‘i | .
lens. A ray of hght PQ which onginates from the mid- |,_J
point, P on the object is drawn as shown in the hgure. A
Which of the points A. B, C. D, or E s the correct B
continuation of the ray PQ” C
: D
A 2)B HC 4D SYE (1994) E
o
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05)

06)

07)

13}

0%)

1)

An object PO is situated in front of a thin convex

lens and figure shows four rays of light drawn by a ¥
student, starting from the poimt . Of the rays o
indicated which will pass through the image of the

point (7

1V (A} only 2 (Chronly 3y Only (A) and (B) (1995)
4) Only (Ayand (C) 5y Only (A) and (C)

Which of the following ray diagrams 1s incorrect? )

1 s ) 1) H""“i{,h s
- s = <
——— B S

( 1996)
Two rays of hight enter a box from one side and ] Rl
leave as shown in the figure. The possible e
optical element’'s mside the box is / are
1) a concave lens and a convex lens
2) a rectangular plass block
3) a convex lens and u rectangular glass block
4} two convex lenses
5) two concave lenses (1996)
Focal length of a convex lens s Sem. The magnitude of the power of the lens in
diopters is,
1) (LO2S 2) 00,7 5 4} N 5120 (1997)
Two thin lenses i contact focus a parallel beam of light 1o a point 10 cm away
from the combination. The lens combination will consist of |
I} a convex lens of focal length 10 em and a concave lens of focal length 10 cm
2) a convex lens of focal length 10 ¢m and a concave lens of focal length 20 cm
3} a convex lens of fecal length 20 ¢m and a concave lens of focal l::nglh 10 em
4) two concave lenses of focal length 20 cm each
5) two convex lenses of focal length 20 cm cach (1998)
As shown in the figure. a small object O and a plane

following statements is correct”

1) Three images of which two are real FIREL TR 3

2} Three images of which one is real

3) two real images

4) two images of which one is real

5) only one real image (1999)

mirror are kept on the opposile sides of a convex lens :
-t : L
of focal length 0.5m.  Regarding the number of 7
images  formed and  their nature, which of the
i"
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1)

Refractive index of the material of each optical element shown in the following

STngrami 15 less than that of its surrounding medium. Which shows the correct ray
lagram’

12)

13)

14)

15)

16)

i17)

- AT
\l\; — T T

L 3 1r+

1) 2) 1) 4) 5)(1999)

Power of a lens combination is 44 diopters and the power of one of the lenses is
40 dropters, The magnitude of the focal length of other lens is,

13025 em 2 2.5 em H4.0em 4)25.0 cm 5yR4.0em  (2000)
Two monochromatic light rays a and b after R

passing through an optical element P. cmerge as _a_}_r ———
shown in the figure. The optical element is a, ': 5

1} convex lens 2) convex mirror __3._...h . N
3) concave lens 4) plane murror “ae > N

5) prism (204040))

A convex lens of focal length 25 cm is kept in contact with a concave lens of focal
length 10 cm. The power of the lens combimation in diopters is,
1) 4 216 3y 10 4) 14 5) 15 (2001)

Consider the fullowing statements made about the magnification m of an image
produced by a convex lens. As the object distance INCreases,

(/] from u = O to u = L, m increases

iH) from u = ) o 28 m decreases

iC) trom u = 2f to u -~ = ,m INCreascs

(f the above

1) Only (A) 1s true 2} Only(Byistrue  3) Only (A)and (B) are true
4y Only (A) and (C) are true 5) all (A), (B) and (C) are true {2002)

Which of the following optical element's could turn a ray of

light as shown below?
(A A prism / \\
(By A convex lens
{(C) A concave lens

1} Only (A) 2y Only (B) 3)(A) and (B) only
4) (A)and (C)only 53 all (A), (B) and (C) (2002)

A broad beam of parallel light 15 1o be converted to narrow beam of parallel light.
This can be achieved with.

(A) two convex lenses

(B) two concave lenses

{C) aconvex lens and a concave lens

Of the above statements

1) Only (A} is true 2) Only (C) is true 3) Only (A)and (B) are true

4) Only (A)and (C) are true  5) all (A), (B) and (C) are true (2003)
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18)

19)

20)

22

23)

when an object is placed 10cm from a lens its image is formed 10cm behind the

object. The focal length and the type of the lens respectively arc. ,
1} 6.7¢cm, concave 2) 6. Tcm, convex 1y 10.00 cm, wncf!l;'e _
4) 10,0 ¢m, convex 5y 200 cm, convex 2005)

in water I_rc:l’ractiue ndex =

A thin glass (refractive index = 1.5) lens is immersed
1.33) Which of the following ray dingrams is wrong”

va

A beam of light that appears to be converging to a point on the axis 10 ¢m behind a
lens is actually converged to a point on the axis §cm behind it.  The lens 15,

1} a convex lens of focal length 40 ¢m

2} aconcave lens of focal length 40cm

3} aconvex lens of focal length 4.4 cm

41 a concave lens of focal length 4.4 ¢m

51 a convex lens of focal length 20 cm {2004}

erect victual object which 1s situated herween the lens and its

The image of an
focus. formed by a diverging lens 1s,

1} real erect and larger than the object.
1) real erect and similar than the object 4) victual erect
£y vicrual inverted and smaller than the object.

A laser beam ol diameter | mm KW_

has to be converted mto a beam
of 10 mm diumeter using two —
: 1 mlr¢ -
convex lenses as shown, What 1s
the value of the focal length f2
of the second lens and the f.=15cm h\f—_)—
distance of at which s should be I
placed from the first [ens 7

7 real inverted and larger than the object.
and smaller than the object.
{2005)

iz d
1) 4. 5cm 6.0 cm
2) [ {h.0gm | (0.0 em
3) 10.0 cm 11.5cm
4) 15.0cm 15.0 cm
5) 15.0cm 16.5cm (2006)

The size of the image of an object placed at a distance of 10 ¢cm from a convex lens

is twice that of the object. If the image is erect, the focal length of the lens is
1)7 cm 2) 10 em 3) 20 cm 4) 30 cm 5)40cm  (2007)
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24)  Rays from a monochromatic source of light are
deviated hw an optical ¢lement as shown in the
figure. This optical element is likely to be,
1Y aconvex lense 2) aconcave lense
3) asingle prism 4) a combination of two prism
51 a combination of a prism and a convex lens

(2007)

25)  For real images produced by a convex lens, values of object distance (u) and
image distance (v) are marked on the u — axis and v — axis respectively. Which of
the following best represents the correct pattern when the corresponding « and v
poings are connected by straight lines ?

VWW?’"V |

) 2008)
¥
26) A point l'}hjf:l.l O 15 placed in front of a thin convex lens as ({
shown in the figure, The refracted path of the incident ray r :
shown 1s best represented by, o ‘&} o
Q q o 0
F \ £ I-'___Hi'n_f?-, E. F H"u P .. F_\ . ¥
___)\_@___ : N\ ﬁ’:, @,
- e | \\
] 21 3
(2010)
27} A 10cm long pencil is placed along the
optical axis of a convex lens as shown n
the figure. If the length of the image of |
the pencil is also 10em, the value of the = w
focal length of the lens 15, 2% 5 om
1} 4cm 2) #em 3 1dem
4) 12cm 51 20¢m (2010)
28)  The image/ formed by a concave lens £ of an object pin ¢ mounted on
a stand is set to align with the object pin, and viewed through a small 0
circle hole H out at the centre of the lens. Which of the following figures
correctly indicates the view of the object pin (* and the image /7
.r'-ll "y -'H - 'r N . - i - - ‘H'."1
! H G A L :
ll\. rrl ll H Irl . JI "I H FI
“a L . " . 1"' .l-rll ' . r;

5)  (201INS)
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29)

30)

31}

12.
01)

A lighted candle is placed in front of a convex lens as shown in figure (a).

X, b e X

1-
v : v
L ‘fl’,.n':"'.o !
o oY

-

Figun: {_.”-'*..' Flg_llﬂ.‘l’hﬂ:l-- _ h
If the flame bends towards the direction ¥ due to wind as shown in figure f-:-L
which of the following shows the nature of the image of the candle and the flame’!

X. X, X X, X. ..
] ﬁ"r‘-' : ‘ﬂ-":‘r' ! Qﬁ ; H-"‘."' L]"“:"’
(1) Er" 1 i4) ” (3)
: ) (2013}

A convex lens is used 1o obtain a clear image of an object on a screen. The screen
15 located 30 em away from the lens, and the object is at 20 cm from the lens. If
the lens is now used to focus the image of a distant tree on the screen, the distance
berween the lens and the image of the tree is,

17 12em 2} 24 cem 3 50 ¢m 4} 60 ¢m 5) Y cm (2014)

When a small object is placed 30 ¢m in front of a thin lens L of focal length 10
cm, an image is formed behind the lens, When another thin lens L.1s placed in
contact wiih: L, the image 1s formed at intinity, L, is a,

I} concave lens of focal length 18 em 2) convex lens of focal length 15 ¢m

3) concave lens of focal length 20 e 4) concave lens of focal length 10 cm
3) convex lens of focal lengih 20 em (2015)

When an object is placed on the principle axis of a thin convex lens of focal length
fi. it forms a real at a distance ¥, with a linear magnification of m,. When this lens
15 replaced by another thin convex lens of focal length £ (f2 < f1), being kept at the
same position the new image distance ¥y and the magnification mz will satisfy the
conditions, .

1y V2= ¥ and my > m, 2} Va= V) and m) > m;,

3) F: < ¥ and ms > m, 4 V:<V,and m; > m,

5V V< Voand my = m- (2016)

Defect of Vision

A person suffering from vision defect / defects sees more clearly under water He is
suffering from
1) short sight 2) long sight 3) astigmatism

4) colour blindness 5) bath long sight and astigmatism (1992)
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p2) A certain person can see ohjects clearly, only when they lie between 0,75 m and

1.8 m from his eyes. To see distant objects clearly, which of the following lenses

are most suitable for him?

.L: Eg:caw:c lenses of focal length (1.75 m 2) Convex lenses of focal length 1.8 m

. $= l:_i.a».e lenses of focal length 1.275 m4) Convex lenses of focal length 0.75 m

3) Loncave lenses of focal length 1.275 m (1995)
03)  Inthe human cye the location of the image of an object is adjusted to appcar on the

retina by changing the

Iy diameter of the pupil  2) position of the lens 3y focal length of the lens

4) shape of the comea  5) diameter of the eye ball (1996)
04)  Aneye anear point at Im, The lens needed to change this to 25 cm 1s a.

I} convex lens wath tocal length 25 cm,

2} concave lens with focal length 25¢m

3} convex lens with focal length 33.3 ¢m

4) concave lens with focal length 33.3 ¢m

3) convex lens with focal length 40 cm {1997)
05) A person can see clearly, objects placed 25cm from his eyes when he wears

spectacles of power — 1.5 diopters. Without spectacle, he can see the objects most

clearly at a minimum distance of

17 18 cm from his eves 2} 20 cm from his ¢yes 3} 30 ¢m from his eves

4140 cm from his eyes  5) 50 cm from his eyes (1999)
06)  The maximum focal length of the lens of a normal eye 1s 2. 5cm. If the near point 18

250, the minimum focal length of the eye lens is about

1} 1.5cm 21 18 em 3) 2.0 ¢m 4)23¢cm 5)2.5¢cm (2000)
07) A person wha is long sighted has near point at 50 cm. What spectacles are required

for him 1o view ubjects comfortably at 23 cm?

1) Converging lens of focal length 100 cm

2} Converging lens of focal length 50 cm

3) Converging lens of focal length 25 cm

4) Diverging lens of focal length 100 ¢cm

5) Diverging lens of focal length Stcm (2001)
08) A certain person has a defective eye. The distance between the eye - lens :md the

retina of the eye 1s 0025 m, but the power of the lens of the resting eye 1s 45

diopters. What show be the type, and power of the corrective lens he should wear

in order to see distant objects?

1) Convex, and 4D 1} Concave, and 4D 4) concave, and 10D

2) Convex, and 5D 4) Concave , and 5D (2002)
09) A defective eye of a person has a near point at 0.5m. The magnitude of the power

of the lens that the person has o use in order to bring the near point to 0.25m 1s,

1) 2 diopters 2) 1 diopter 3) 0.5 dopters

4) 0.75 diopters 5) 2.5 diopters (2003}
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A certain person cannot clearly sce objects located beyond Im away from the eye,

This defect can be corrected by wearing

1) a concave lens of focal length Im

2) a convex lens of focal length 1 m

3) a concave lens of focal length 0.5 m

4) a convex lens of focal length 0.5 m (2004)
5ha convex lens of focal length 0.25 m

s0on 15 at infirty. This
finds that he can se¢ a
50mm and 60

The furthest point of distinet vision of a long sighted per
person used a magnifymg lens to view close objeets. He
clearly magnified mage of an object if it is held any where between SUIT
mm form the lens, but no where clse. His least distance of distnct Vision s,

Y25 mm 23 50 mm 1250 mm  4) 300 mm 5} 350 mm (2003)

The near point of a defective eve is 50 ¢cm and the lense that should be worn to
correct the near point to 25 ¢m s,

Iy a converging lens of focal length 50 cm
2} a diverging lens of focal length 50 cm.
1) a converging lens of focal length 25 cm.
4) a diverging lens of focal length 23 em.

5) a converging lens of focal length 75 cm (2006)

A normal eve ball has a diameter of 2 ¢m as shown in the f‘(
tigure, The magnitude of the nunimum power ol the eyve lens k.<
. i - .

NS

=, Lodom
1y 0 2D 325D "
4) 50D S) L (2007)

The far point of a near sighted eve is 30 cm, 1n front of the cve 1o see clearly object
at infimity a lens 15 worm O o in front of the evs. The lens should be a,

1) converging lens with a focal length of 500 ¢cm.

2} convergmy lens with & tocal length of 45 cm,

31 dwverging lens with a tocal length of 32 cm.

4) diverging lens with a tocal length of 50 em.

5) diverging lens with a tocal length of 48 ¢cm ( 2008)

A person cannot see clearly the objects beyond a distance of 50cm from his eves.
In order 10 see distant objects be must wear.

1) concave lenses of focal length 10cm.

2} convex lenses of focal length 50cm.

3) concave lenses of focal length 50cm.

4) convex lenses of focal length 100cm.

3) concave lenses of focal length [O0cm. (2009)

The distance from the eye lens 1o the retina of a person is 1.7 ¢m. The focal length
of the eye lens when the eye is in compulsory relaxed position is,
1) 085¢m  2) Loem 3y 1.2em 4) ldem 5) 1.7 em (2010)
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18}
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01)

02)

03)

A PﬂliFnt with cataract got his eye lens replaced by an artificial lens that has a
fixed focal length, afier a surgery. His vision was then found to be best for viewing
objects at a distance of 10 m. The lens that he should use for reading is (near point
is 25 cm),

1) aconvex lens of approximate focal length 4 cm.

2) aconcave lens of approximate focal length 4 cm.

3) aconvex lens of approximate focal length 25 ¢m.

4) aconcave lens of approximate focal length 25 cm.

5) aconvex lens of approximate focal length & cm, (201INS)

A person suffering from fursightedness has his near point located at 150 cm from
the eves. Afier wearing contact lenses, he could read clearly a book held at a
distance of 25 ¢ The used contact lenses are

1} concave lenses with 21 7em focal length

2) convex lenses with 21.7¢m focal length

3) convex lenses with 30,0 em focal length

4) convex lenses with 3.0 cm focal length

5} conves lenses with 60.0cm focal length
{2013)

Opticle Instrument

An astronomical telescope is adjusted to view a
distant abject. The incident rays fill the objective
lens whose diameter 15 d as shown in the figure,
If the angular magnification of the telescope 1s m,
the diameter of the emergent beam is,

il .. M d 2d 1,,;9-.]
< 3) 3 = 5) =2 (1992
1) dm =) m d 2m m

The compound microscope objective that will produce the greatest angular
magnification with a given eyepicce must be a
1} concave lens of focal length 20 ¢m

2} convex lent of focal length 20 ¢m

3} convex lens of focal length 13 cm

4) concave lens of focal length 10 ¢m oo
5) concave lens of focal length 10 ¢m ( )

As astronomical telescope in normal adjustment consists of two lenses of focal
length 80 cm and 4 cm consider the following statements

(A)  The eyepiece is the one with the least power

(B)  The angular magnificalion cri_' the telescope 1s 20

(C)  The separation of the lenses 15 84 cm

Of the above statements,

1} Only A is true 2} Only B is true 3) Only A and B are true

4) Only B and C are true 5y all A, B and C are true (1994)
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09)

%

lescopes

Consider the following statements made about microscopes and te .
maximum

(A) The magnifving power of a compound microscope hecomes
the final image is formed at the near point of the eye _

(B) It is suitable to have an object lens with a large diameter for astronomical
telescopes used 1o study very distant ohjects

(C) The magnifying power of an astronomical telescope
the final image 1s formed at infinity,

Of the above statements

1} Only B is true 2) Only A and B are truc (3) Only A and C are true

4) Only B and C are true §) all A, B and C are true (1996)

hecomes maximum when

A converging lens of focal length Scm is used as a magnifying lens. ¢ I Tesr
e achieved 1s,

point of the eye is 25cm, the maximum magnifying power that can b
14 2} 5 316 4) 8 5) 10 (1997)

Which of the following graphs best represents the variation of the magnifying
power M of a simple microscope with the im’crsﬁ of its focal Jcng&l‘."
f

{
/ K ___1 !
} :—i s _'-""?
f

4) Y] (1998)

-
1} 2} 3
The objective of an astronomical telescope has a 60 cm focal length. When the
telescope 15 adjusted to view ebjects for a relaxed normal eye. the distance between
the lenses is 65cm. The angular magnification of the instrument is,

1) 2.4 2126 i) 5 4) 12 5) 20 (1999)

Consider the following statements regarding an astronomical telescope and a

compound microscope,

(A)  To obtain a high magnification the telescope must have an objective lens of
long focal length and an eyepiece of short focal length,

B) To obtain a high magnification the microscope must have an objective lens
of short focal length and an eyepiece of long focal length.

(C) At the normal adjustment of the telescope the separation between the lenses
is equal to the sum of the focal length of the lenses.

Of the above statements

1) Only (A) is true 2) Only (B) is true 3y Only (C) is true

4) Only (A)and (C)are true  5) all (A), (B) and (C) are true (2000)

An astronomical telescope has an eyepiece of focal length 5 em. At normal
adjustment the separation between the eyepiece and the objective is 85 cm. The

angular magnification of the telescope at normal adjustment is,
1) 90 2) 85 3) 80 4) 17 5) 16 (2001)
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1)

12)

13)

14)

16)

17)

A simple mic
 Tpie .n'.'“’mﬁﬂﬂpe has a convex lens of focal length Scm. if the least distance of
distinct vision is 25¢my

is the magnification of the microscope in normal adjustment
1) 2 2) 4

An astronomical telege
light beam falling
telescope is m the d;

3) 5 4) 6 5) 8 (2002)

Ope 15 in normal adjustment. The diameter of the incident
on the objective is d.  If the angular magnification of the
ameter ol the emerged beam 1s,

d
1) a 21 dm Ndim+ 1) 4) E 5) d {2003)

m 2m

An astronomical telescope consists of two convex lenses of focal heights 50 mm
and 650 mm. The moon subscends is angle of 0.5° on at unaided eye, If the
telescope 1s used to normal adjustment to view the moon, the angle substended by
the first image of the moon of the eye is,

1) 6.5" 2)5.5" 3)4.5" 4)3.5" 5)2.5° (2000)

The focal length of the lens of a simple microscope is 10 cm. If the near pont of an
eve is 25 ¢m, the approximate value of the object distance required to obtain the
maximum angular magnification 1s,

175 em 2) bem 3) 7ecm 4) 8 cm $) 9 cm (2007)

The planet Mars subtends an angle of 8.0 x 10 rad at an undaided eye. When
Mars is viewed using an astronomical telescope in normal adjustment it subtends
an anglec of 2.4 x 10 rad at the eve. If the focal length of the eyepiece 15 0.03 m.
the focal lengih of the objective 1s,

1y 0001 m 2300001 m 3)0.5m 4)09m 5) 1.0 m (2008)

i

Astronomical telescope has an objective lens of focal length fiy and an eyepiece of
focal length fe. If the telescope 1s in normal adjustment, the total length and the
magnifying power of the telescope are given respectively by,

1) 2 (fs+ f) and | | 2) 2(f + f)and | I | 3) (fy + £,) and
[

-,\tu A "-. IL‘,

(f, )

\ i i i *
4) (f, + £.) and | 2% 5y (f, + f,) and | 1;! (2009)
. rIl: ; LY
A telescope having a magnifying power of 15 has an -:ye;_ricuu of power 50
diopters. The length of the telescope, when it is in the normal adjustment 1s,
D 1Sem  2) 28em 3 30cm  4) 32em  5) 64em (2010)

Final image of a compound microscope at normal adjustment is,
1) virtual, inverted and larger than the object

2) virtual, erect and larger than the obj ect,

3) real, inverted and larger than lhElﬂhjEE‘I.

4) real, erect and larger than the object.

S} real, inverted and smaller than the object (2011 NS)
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Consider the following statements made about 2 compound '";:‘; he nfl;f:{:tiv -

(A) The object should be placed just outside the focal point O

(B) The cyepriece acts as a simple magnifier. .
) . the object

(C) The angular magnification is independent of the focal length of Jeclive.

1) only (A) s true 2} only (A) and (B) are truc

3) only (B) and (C) arc true 4) only (A) and (C) arc frue 2013)

Sy all (A, (B)Y and (C) are true.

e ; : a compound
Which of the following statements is not true with regard to a compo

microscope’

Iy It has two convex lenses

2) Image of the object formed by the objective

3) Separation of the lenses 1s much greater than
or the eyepiece. )

4y Final image formed bythe microscope % a virtual IJTI.HEE:I.

5) The object 1o be examined should be placed within the focal length of the
objective. (2014)

i1s real. o
the focal length of hte objective

Consider the following statements made regarding three optical instruments.

A) Simple microscope has a single convex lens, and when in nnrm.:ﬂ .ad]u.-'-.tm:m.
the microscope produces a virtual image at the least distance of distinct vision.

B) Compound microscope has two convex lenses, and when in normal adjustment,
the microscope produces a virtual magnified mmage at infinity.

C) Astronomical telescope  has two convex lenses, and when in normal
adjustment, the telescope produces a real magnified image at infinity.

Of the above statements,

(1) only A s true

i4) only B and C are true 5) all A, B and C are frue

(2) onlv A and B are true {33 only A and C are true
(2015)
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ANSWERS

01y Simple Harmonic Motion
]
H : 2y 4 (3 4 (4 5 (5y 2 (6) 3
Gith s iy By 5 I (10 1 (1 2 (12) 4
o 14y (5 4

02)  Wave Properties
(y 2 2y 1 (3 4 (4) s (5) 5 (6 2
M- 2 ® 4 @ 1 an 2 (np 2 02 4
(13) 3 (14) 4 (15) 5 (16) 4 (17) 10 (18} 3
(19 3

03)  Transverse Waves
01 4 02) 4 03y 5 04y 3 (05) 2 (06) 2
7y (08) 4 (09) 1 (107 4 (1 3 (12y 2
(131 1 (14y 2 (15y 2 (16) 1 (17y 4 (18) 3
(2 20y 4 21y 3 (22 2 23 4 (24) 4
25) 5 (26) 4 (27) 2 (28) 3 (29) 3

(hd ) Veloonty of Sound
i1y 43 (2 4 (3) 3 4y 4 (5 2 (6) 4
(7)1 (%) 5 (9) 3 (o) 1

05)  Longitudinal Waves
i1y 4 (2) All (3) 4 (4) A (5) 3 {6y 2
{7} 2 (%) 1 (9 3 i1y 2 (1 3 (12) 3
(13) | (14 1 (15) 3

06) Doppler Effect
(I 4 (2)y 4 (3) 2 (4y 3 (5 2 (6) 4
{(7) 5 (%) 5 (D) 5 (1 4 i1y 4 (12) 5
(13) | (14) 3 (1%5) 3 (16) 2 (71

07y Intensity of Sound
(ly 4 (2) 3 (3) 5 (4) 3 (3) 2 i6) 1
(7) 5 (&) 3 (9) 3 (10y 2 i1y 4 (12) 3
(13 1 (14) 5 (15) 4 (16) 2 (17y 5

08)  Electro Magnetic Waves
(1) 1 i2) 2 (3) 5 (4) 2 (3) 2 6y 2

09)  Refraction
(y 1 (2) 5 (3) 4 ) 5 (5 1 6) S
(7y 3 (8 1 (9 3 (1 5 (1) 2 (12) 5
(13) 1 (14) 2 (15) 2 (16) 5 (1 1 (18) 3
(19) 5 (20) 4 21y 3 (22) 4 23 4 (24) 3
(25) 2 (26) 4 (27) all  (28) 5
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1)

12)

13)

Refraction through Prisms

(ry 3 (2)
{7y 3 (¥)

(13) 3 (14)
(19y 5 (20)

Refractuion through lenses

(1, 4 (2)
(7 4 (%)
(13) S (14)
(19) 2 (20)
(25) 4 (26)
(31) 1 (32)

Defects of Vision
il | (2)
(7) 3 (%)
(13 4 i1d)

Optical Instruments

(] 2 {(2)
(7) 4 (K)
{13y 3 {14)
(19) 5 (20

4
|
4

2
5
2
l
4
4

(3)
(9)
(15)
(21)

(3)
(9]
(15}
(21)
(27)

(3)
(R
(15)

(3)
(W)

(15}

da = s Lm

(4)

(10}
(16)
{22}

{4)
(10}
(16)
(22
(2K)

{4)
i 10
i 16)

(4
{1y

LS SAg S ]

— LA U = ad

(5)

(1)
(17)
(23)

(5)

(11)
(17}
(23)
{29)

(5}
(11}
(1)

(5)
(1)
17

1
5
4
2

W les daoLm ga

(6) 2
(12) s
(1%) 2

(6) 4
12y 4
(1%) §
24)34
i30) 4



