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SYLLABUS : Waves-1 (Wave motion, longitudinal and transverse waves, speed of a wave, displacement relation for a
progressive wave, principle of superposition of waves, reflection of waves)

Max. Marks : 116

Time : 60 min.

GENERAL INSTRUCTIONS
e The Daily Practice Problem Sheet contains 29 MCQ's. For each question only one option is correct. Darken the correct

circle/ bubble in the Response Grid provided on each page.

e You have to evaluate your Response Grids yourself with the help of solution booklet.

e Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that
syllabus. Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

e After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.20) : There are 20 multiple choice
questions. Each question has 4 choices (a), (b), (c) and (d), out
of which ONLY ONE choice is correct.

Q.1 A tuning fork makes 256 vibrations per second in air. When
the velocity of sound is 330 m/s then wavelength of the tone
emitted is
(a) 056m (b) 0.89m (c) 1.11m (d) 1.29m

Q.2 Inasinusoidal wave, the time required for a particular point
to move from maximum displacement to zero
displacement is 0.170 second. The frequency of the wave
is
(a) 1.47Hz (b) 0.36 Hz (c) 0.73 Hz (d) 2.94 Hz

Q.3 A man is standing between two parallel cliffs and fires a
gun. If he hears first and second echoes after 1.5 s and

Q.4

Q.5

3.5s respectively, the distance between the cliffs is
(Velocity of sound in air = 340 ms™')

(a) 1190 m e A e d 5

(b) 850m " -

(© 595m /00K = T
(d) 510 m ' ' : ' :

v, and v, are the velocities of sound at the same temperature
in two monoatomic gases of densities p; and p,

respectively. If p, /p, :i then the ratio of velocities v,

and v, will be

(a) 1:2 (b) 4:1 (c)2:1 (d 1:4

A wave of frequency 500 Hz has velocity 360 m/sec. The
distance between two nearest points 60° out of phase, is
(@) 06ecm (b) 12cm  (c) 60 cm  (d) 120 cm
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Q.6 Two waves are given by y| = asin(of —kx) and y, = a cos
(ot — kx). The phase difference between the two waves is

Y T Y
@ 7 (b) = () ¢ Oy

Q.7 The relation between time and displacement for two
particles is given by
y =0.06sin27(0.047 + ¢; ), y, = 0.03sin27(1.047 + ¢,,)
The ratio of the intensities of the waves produced by the
vibrations of the two particles will be
(a) 2:1 (b)) 1:2 (c) 4:1 (d 1:4
Q.8 A transverse wave is described by the equation

Y =Y0sin2n( ﬁ—%j. The maximum particle velocity is four

times the wave velocity if

TCYO TCYO
A=—>s b) A=—-
(@ *= (b) A=
(c) A=mY, (d) A=2nY,
Q.9 Which one of the following does not represent a travelling

wave?
(@) y=sin(x—vr) (b) y=y,,sink(x+vt)

(€) y=yylog(x—vt) ) y=fFx>—vt?)
Q.10 The path difference between the two waves

. 2mx 2mx .
N=aq s1n(cot _Tj and y, =a, cos(cot e + ¢j 1s
A A T

—_— —_— + —
@) 21 ¢ (b) 27 ((1) 2)

2n s 2n
(© [¢ 2) (@ 50

Q.11 A transverse wave is represented by the equation

Y= sin%(vt -x), Here v = wave velocity

For what value of A, the maximum particle velocity equal
to two times the wave velocity

(a) A=2my, (b) A=my,/3

() A=myy/2 (d) r=my,

DPP/ P (29)

Q.12 The equation of a plane progressive wave is given by

¥ :0.0ZSSin(100t+O.25x). The frequency of this wave
would be

50 100
(@) —Hz (b) ——Hz (c) 100Hz (d) 50Hz

Q.13 A wave travelling in positive X-direction with A = 0.2m
has a velocity of 360 m/sec. If ) = 60m, then correct
expression for the wave is

(@) y:o.zsin[zn(6t+%ﬂ (b) y=0.2sin{n(6t+6—);ﬂ

© y:O.Zsin{Zn(&—%ﬂ () y=0.2sin{n(6t—%ﬂ
Q.14 The

y =0.07sin(127nx —3000nz ). where xis in metre and ¢ in

equation of a wave is given as

sec, then the correct statement is
(a) A=1/6m,v=250m/s (b) a=0.07m,v=300m/s
(¢) n=1500,v=200m/s (d) None
Q.15 The equation of a progressive wave is given by
y =0.5sin(20x—400¢) where xand y are in metre and

tis in second. The velocity of the wave is

(a) 10 m/s (b) 20 m/s (c) 200 m/s (d) 400 m/s
Q.16 There is a destructive interference between the two waves
of wavelength ), coming from two different paths at a
point. To get maximum sound or constructive interference
at that point, the path of one wave is to be increased by

A A
@ 5 ®)

% d
© 5 (@

Q.171If two waves of same frequency and same amplitude on
superimposition produced a resultant disturbance of the
same amplitude, the waves differ in phase by
(a = (®) 2n/3  (¢) /2  (d) zero
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Q.18 Equation of motion in the same direction is given by
= Asin(ot - kx), y, = Asin(wt —kx —0) .The amplitude
of the medium particle will be

0
(a) ZACOSE (b) 24cos6

(c) \/EAcosg (d) V2Acos6
Q.19 The amplitude of a wave, represented by displacement

1
equation y = N —sinot+— \/, cos of will be

b
@ by o Jazdb ) o

Q.20 The displacement due to a wave movmg in the posmve

x -direction is given by y = ! 5ot time ¢ =(and by

1+x)
1
[+ (x _1)2] at =2 seconds, where xand y are in
metres. The velocity of the wave in m/s is

@) 0.5 (b) 1 () 2 d) 4

DIRECTIONS (Q.21-Q.23) : In the following questions,
more than one of the answers given are correct. Select the
correct answers and mark it according to the following
codes:

Codes : (a) 1, 2 and 3 are correct

(b) 1 and 2 are correct

(¢) 2 and 4 are correct

(d) 1 and 3 are correct

Q.21P, Q and R are three particles of a medium which lie on the
x-axis. A sine wave of wavelength A is travelling through
the medium in the x-direction. P and Q always have the
same speed, while Pand R always have the same velocity.
The minimum distance between —
(1) PandQisA (2) Pand Qis A/2
(3) PandRis A2 (4) PandRisA

Q.22 A wave represented by the given equation

Y = Asin (1019( +15mt +£j , where X is in meter and t is
3

in second. The expression represents

131

(1) A wave travelling in the negative X direction with a
velocity of 1.5 m/sec

(2) A wave travelling in the negative X direction with a
wavelength of 0.2 m

(3) A wave travelling in the positive X direction with a
velocity of 1.5 m/sec.

(4) A wave travelling in the positive X direction with a
wavelength of 0.2 m

Q.23 1t is usually more convenient to describe a sound wave in
terms of pressure wave as compared to displacement wave
because —

(1) Two waves of same intensity but different frequencies
have different displacement amplitude but same
pressure amplitude

(2) The human ear responds to the change in pressure and
not to the displacement wave.

(3) The electronic detector (microphone) does respond
to the change in pressure but not to the displacement.

(4) None of the above

DIRECTIONS (Q.24-Q.26) : Read the passage given below
and answer the questions that follows :

Sound from a point isotropic source spreads equally in all
directions in homogeneous medium. Therefore its intensity
decreases with square of distance from the source. When
distance between observer and the source changes, apart from
changes in intensity, the observer listens sound of pitch higher
or lower than actual pitch depending upon the fact that the
distance between the observer and source is decreasing or
increasing respectively. An observer O is at a distance 2R from
centre of a circle of radius R. A point isotropic sound source S
moves on the circle with uniform angular velocity o = n/3 rad/
s. Initially observer, source and centre of the circle are in same
line.

¢
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Q.24 Starting from initial moment, the source moves through
an angular displacement 180°. Intensity of the sound as
observed by the observer decreases by a factor of —

(a) 2 (b) 3
(c) 4 (d 9

Q.25During a complete round trip of star on the circle, the
observer listens a sound, whose —

(a) wavelength first decreases to a maximum value then
increases to the original value

(b) wavelength first increases to a maximum value then
decreases to the original value

(c¢) During the first half time wavelength increases then
decreases to the original value

(d) None of the above is correct because in Doppler's
effect, it is the pitch of sound which changes and not
its wavelength, irrespective of motion of source or
observer.

Q.26 Sound emitted by the source at two successive instants t;
and t, has minimum and maximum observed pitch
respectively, then —

(@) ty=1s,t,=35s
(b) t;=35s,t,=7s
(¢) t;=7s,t,=11s
(d) t;=35s,t,=11s

DPP/ P (29)

DIRECTIONS (Q. 27-Q.29) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice.

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statement-1 is True, Statement-2 is True; Statement-2 is
NOT a correct explanation for Statement-1.

(c¢) Statement -1 is False, Statement-2 is True.

(d) Statement -1 is True, Statement-2 is False.

Q.27 Statement-1 : Particle velocity and wave velocity both are
independent of time.
Statement-2 : For the propagation of wave motion, the
medium must have the properties of elasticity and inertia.

Q.28 Statement-1 : Speed of wave = M

Time period
Statement-2 : Wavelength is the distance between two
nearest particles vibrating in phase.

Q.29 Statement-1 : Transverse waves are not produced in liquids
and gases.
Statement-2 : Light waves are transverse waves.

UBEOOD 25.0000
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DAILY PRACTICE
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1. (d

3. (b)
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Time required for a point to move from maximum
displacement to zero displacement is

1
[ =—=—
4 4n
1 1

=>n=—

=——=147Hz
4t 4x0.170
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2d1+2d2 :VXII"FVth :>2(d1+d2):V(t1+t2)

vty +1,)  340x(1.5+3.5)
2
At given temperature and pressure

1 / 4
VOC—:>V—]= p—zz\/:=2:1
Jo v e VI

The distance between two points i.e. path difference
between them

A:LX(I):LXE:&
2n 2n 3 6

360
A=
6x500

d1+d2: =850m

— v . }\‘
n (.v=mnk)

=0.12m=12cm

¥ = asin(ot — kx) and

Vo = acos(ot —kx) = asin(mt —kx+§)
T
Hence phase difference between these two is EX

L df (o.%jz 4
0.03

Comparing the given equation with y = asin(of — kx) ,
27 .

We get a=1Yy o=2nfk= o Hence maximum

particle velocity (Vimax) particle = A0 = Yy x2m f and

wave velocity

PHYSICS
SOLUTIONS

1811

29

M wave = 2. 2y =

= A
k  2m/A S

TCYO

=4y =Y0><2Tff=4f}\4:>}\,=7

- (Vmax) particle wave

9. (d) y=f(x*—vt?)doesn’t follows the standard wave

equation.

. 2mx
10. (a N =a s1n(o)t—T] and

=a, Ccos wt—z—nerd) =a, sin mt—@-i-(l)—i-ﬁ
2 2 2z 2 Py >

T A i
i = 0+— A=—|o+—
So phase difference = ¢+ 5 and o (4’ 2)
11. (d) On comparing the given equation with standard
) . 2m .
equation y=a SIHT(W —x). It is clear that wave
speed (V),,4ve = v and maximum particle velocity
2ny

(Vmax )Pam'cle =aw =y, x co-efficient of ¢ = Yo By

ax2mny

- (Vinax )particle = 2(®)yave =v=%r=m)

12. (a) Compare the given equation with y = asin(®f + kx)

We get 0):2nn=100:>n:2Hz
T

13. (¢) A wave travelling in positive x-direction may be

. 2n )
represented as y = Asin Y (vt —x) . On putting values

2n X
=0.2sin— (360t —x) = y =0.2sin2wt| 6t ——
y i 60( x)=>y ﬁ( 60)

14. (a) Comparing the given equation with y = asin(oz — kx)

We get ® = 30001 = n = 23 = 1500z
T

2n 1
andk:7=12ﬁ:>7\,=gm

So, v=n7»:>v=1500><%=250m/s

15. (b) Given, y =0.5sin(20x —400¢)

Comparing with y = asin(w? — kx)

. . o 400
Gives velocity of wave V= <~ 0" 20 m /s.
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16. (b) With path difference 7 » waves are out of phase at the For the given wave @ =27nn =151, k=-—=10n
point of observation. Coefficient of t ® 151
1 5 Now v=—"————=—=——=1.5m/sec
17. (b) L oa? a4 +24% cos6 = cosO = = 0= TTE Coefficientof x k 10m
18. (c¢) Forinterference, two waves must have a constant phase and A= 2 _ = 2 =02m.
relationship. Equation ‘1’ and ‘3” and ‘2’ and ‘4’ have ko 1on
2
. . T . oBA 1 PmV
a constant phase relationship of By out of two choices. | 24.  (a) Pm = v’ I= E(DPmA =1I= ;113
Only one S, emitting 2’ and S, emitting ‘4’ is given 25.(d), 26.(0), 27.(a)
. . 1
so only (¢) option is corrfect.. (@) Toc—, dypygia = R dpyp = 3R,
19. (a) The resultant amplitude is given by d?
Ap =N A+ 4% 42440050 =247 (1 + o5 0) Bintiat 9 g Jitial
I 1 9
5 final
=2Acos0/2 (-.14+cosO =2cos”0/2) (ii) During the first halftime, wavelength first increases as
. the component of velocity of source increases till it be-
_ T comes equal to the velocity of source itself, then it de-
=— +— >
20. (d) Y Ja sin o & f sin (mt + j creases till it becomes zeros.
n/3 2n+mw/3 St/3 2n+5n/3
) T (i) | =——, e, ty = ,
Here phase difference = B o o () ()
-. The resultant amplitude B e .
et ™
2 2 A
] -
a a i \
“ B0 {609
21. (a) Inawaveequation, x and # must be related in the form LS 300 ¢
(x—vt) Y
1
. . o y=—
We rewrite the given equations 1+ (x—v1)?
. y — 1 .
For ¢ =0, this becomes 1+ 2 ) as given i
. when ®=—rad/s, t =1,7,13, ... t,=5,11,17,
For ¢ =2, this becomes 3
28. (¢) The velocity of every oscillating particle of the medium
_ 1 _ 1 is different of its different positions in one oscillation
[+ (x-2v)2] [1+(x-1)7] but the velocity of wave motion is always constant i.e.,
2v=1orv=0m/s particle velocity vary with respect to time, while the
2 © wave velocity is independent of time.
) Also for wave propagation medium must have the
y properties of elasticity and inertia.
'y
«— )\ —> . Distance travelled by wave (A)
29. (b) Velocity of wave = ; X
ﬁ\ /I{\ Time period (7))
> X Wavelength is also defined as the distance between two
Q nearest points in phase.

«)\2> 30. (b) Transverse waves travel in the form of crests and
through involving change in shape of the medium. As
liquids and gases do not possess the elasticity of shape,

23. (b) therefore, transverse waves cannot be produced in

Get More Learning Materials Here: &

Standard wave equation which travel in negative x-direc-

tion is y = Asin(ot+kx+dy)

liquid and gases. Also light wave is one example of
transverse wave.
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