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1.
‘A svstem is showtrin the figure. The time period for stilal\iscillations of the
two blocks will be - )
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2,
Awire s 4 m ]uﬁf and has a mass 0.2 kg. The wifc isSkept horizontally. A /

transverse pulse is generated by plucking one end of the taut (tight) wire.

The pulse makes four trips back and forth along the cord 1in 0.8 sec. The

tenston 1s the cord will be -

'Y
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3.

The frequency of transverse vibrations in a stretched string 1s 200 Hz. It

the tension is increased four times and the length is reduced to one-fourth

the original value, the frequency of vibration will be :

(A) 25 Hz (B) 200 Hz (C) 400 Hz }!5"') 1600
j'- Z. = ! T
IL 2L A
" g 1
’S o?wi } 8)' —
: A.-

S = @g = 8’73@3;\600”?

4,

—

;  — \ A . : W
A particle moves such that its acceleration is given Q-\_
L
= - PB(x - 2)

Here : 3 1s a positive constant and x is the position from origin. Time period
of oscillations is -

————

(A) 22 RN ©)2nB+2 (D) zn\j l

3+2
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5.
[wo particles A aid 13 excecute simple harmonic mafrol Wwith peniods ol T
S

1
phasc difference between them when A completes one oscillatipn will be -
*)

. "
and respectively. They start simultancously from mean position. The

T 2

4 3

i .
(A) 0 (B3) S ()

C#l_' it 4)_1: s 1
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|
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Two strings of topper are stretched to the same téhsiat. I their cross-
section arca are in the ratio 1 : 4, then the respective wave velocities will

be -

(A)4: 1 v(.E/*):l:l (C)1:2 (D) 1
z“' A | ¢

—

AV I
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7.
The displacement of two identical particles executing SHM are represented

by cquations

X1 = 4 sIn [Hll + N ] and x> = 5 cos(mt)

- — §

For what valuc of m energy of both the particles 1s same?

(A) 16 unit (B) 6 unit ¢C) 4 unit wa*) K unit
i/'ih)lﬁ‘-:: Bah"f"
Z
a\llﬂl ~ A (IJJ_

Yxb = SxW
Lo:_&

8.

—

A string is tied nttWo nigid support. A pulsc is gcn&"h@ on the s"f;ing as
shown in figure. Minimum time after which string will regain its shape :
(Neglect the time during reflection)

Ry S— aZ N
111 §
A SN B
"' i " Jin N
(A) 2 sec (B) 4 sec
[A 6 sec - (D) None of these

étc f:)‘r_f_’-ésu-
d A 12 v 2
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9.

A stong of length 0.4 m and mass 10-2 kg migl;tly clamped at its ends.

The tension in the string 1s 1.6 N, Identical wave pulses are produced al

onc end at cqual intervals of time, AT, The minimum valuc of AT which

allows constructive interference between successive pulses is -
(A)Y0.05¢ \_,(41"‘/)0.10 S (C)0.20 s (1) 0.40 s

) 1'. O'Ym Thzlgiw.7=|CN
g =W

—
V= {x .| vory

— amA.
0.8 O+
‘9 ~ fec

RN

AT -

10.

A pendulum ot fength 10 em is hangedBy\wall making an angle 3" with
vertical. Tt is swinged to position B. Time period of pendulum will be

B
(A) /S sec \Qﬂ/") :T-[scc i (C) /6 sec

(1)) Subscquent motion will not be periodic

.

f-1+3:£ .

2, (0! - YA . aa
¢ 2 2 J 3 IS
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11.

. .

Iwo vibrating sIring of the same material but I¢ngts L and 2L have rodii

2r and r respectively. They are stretehed under the same tension. Both the

strings vibrate in their fundamental modes, the one of length L with

trequency v and the other frequencey vo. The ratio v/va is given by

(A) 2 (B3) 4 (C) 8 \U"ﬁl

£ po— T A Vi Yaly _ wr2l _
I - D

V,’J_—F:’
Vg gt P

[ he frequency of sonometer wiare 1s |, but when the wé‘]ghls producing the

12.

lenstons are completely immersed in walter the frequency becomes 172 and
on immersing the weights 1in a certain liquid the frequency becomes 173
The specitic gravity of the hgquid 1s -

4 16 13 %32
() ) (B) ‘;)"‘ (C) F ) 2_

+ — = 8
3 )0 G s $yd - 2
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13.

L
— i

Satement ] Lo simple harmone motion A s the nmpﬁ& ot oscillanon. I 1y be the time to rea¢h the

i . A ) : A I"I uj '
particle from mean posihon to and t: the time to reach lrom —= to A. Thent; = —= oo
i 7 72
Statement-2 : Equation of motion for the particle starting from mean position is given by X = + A sin ot
-'_._-._—-d

and ol the particle starting from extreme position 1s given by X = A cos 0t (,'.rnﬂ-t |

( A) It both Statement-1 and Statement-2 are true and the Statement-2 s the correct explanation of the
Statement- 1

(B) It both Statement-1 and Statement-2 are tue and the Statement-2 1s not the correct explanation of
the Stitement-1.

(C)H) It Statement-] s true but Statement-2 s false

JI‘)"] I Statement- 1 s false but Statement-2 s true,

— P, l
fi*’/s'* Ay
(

14,

—_—— — i

Statement 1 T two waves of same amplittRid produce a resultant wave of same
amplitude, then the phase difference between them will be 120°. Conied

Statement-2 @ The resultant amplitude of two waves 1s cqual to sum of amplitudes of

(WO WaVes. Inloveet”

(A) 1t both Statement-1 and Statement-2 are true and the Statement-2 s the correct
explanation of the Statement-1.
(3) Il both Statement-1 and Statement-2 are true and the Statement-2 is not the correct
cxplanation of the Statement-1.

.,K/"'} [t Statement-1 1s true but Statement-2 1s false.
(D) If Statement- 1 1s false but Statement-2 1s true.

P._;.-#
’ n' ﬂN'f &
0y Af}f}
ah,-p"
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15.
[1the same w ughi-;a suspended from three springs ﬁffé lengths 1: 3 ¢ 5,

the peniod ol oscillations shall be in the ratio of -

(A) 1l 3:8 \W‘}I:wﬁ:wg
l

(C)y15:5:3 (D) 1:

T 22 [m

[ o 5T
TlfTQfT = JT.\ m '.J?J

R E U

16.
A sttmg of length Los stretched by L/20 and Spedd of transverse wive
along 1t 1s v. The speed of wave when it is stretched by L/10 will be:

(assume that Hooke's law 1s applicable) -

(A) 2\ (B) % \}Z/)\/iv (D) 4v

- - kXx-
T :-F=YA™
L
o )T o T2
AT
ved [ Y = 2 —
Fb v/ Ja
F
Vf/ Tp
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17.
A sty ol mass 0.2 kg/m and length f = 3.6 \nis fixed at both ¢nds and

stretched such that 1t has a tension of 80 N. The string vibrates 1n 3

seements with maximum amplitude of 0.5¢cm. The maximum transverse

—

velocity amplitude s -

!
- 0,570 rAw)

() 1.57m's (B) 6.28m/s (C) 3.14nv/s D) 942mss |y T
= ¢ =
02
@| M = qua,m = 06w (\)Dr“, - . J
- W - I
1= 8o N wm;}-dj -V e *(Vp)..x ; g:rlirﬁrﬂb '
hﬁﬁ“"‘u 6}}*\/-— . :,—gril;“
— \_) / . 0-5RIN?
« _ L:}A-_—-n\ (UJM - AYEN [ = 167>/
)
) 9L
AT (Vefur = A7E2
18.

— —

Fuandamental trequency of closed pipe is 100 Hz and that of an open pipe

1Is 200 Hz. Mateh the tollowing (vo 330 mv/s) :
Column-I | Column-II |
(A)  Length of closed pipe »# (P) 0.825 m ‘
(By  Length of open pipe — P | (Q) | 1.65m |
(C)  Lowest harmonic of closed | (R) | 5 |
pipe which is equal to any
ot the harmonic of open =5

'(S) | None

JK’;}A_—}P;B—rP; C—S
(C)A—>Q:B—=>R; C—>P

(BYA—>R:B5>S: C>P
(D)A—>S:B>R. C-H5Q

v -’nﬂi - ﬂi
Lc &Lh m - ﬁf"-
_i_?‘_ﬁ_:_lhh'rl_{ (. . m’-—:'m._';)i
Comg, 0 O Virm % m= %%
.ﬂn-"? LA
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19,
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20,

A clock with an Iron Pendulum k&eps correct time at 20°C, How much will
1t lose or gain if temperature changes to 40°C? [Given cubical expansion of
ron 36~ [0 ©°C 1]

(A) 10.368 scc gain J.l'ﬁ) 10.368 sec loss
(C) 5.184 sec gain (D) 5.184 scc loss
é:r_ - _'_ < OO
T 2 A
HT - 1 cg’é:B w [
2
= 1 xY cAD BCVvoon
2 3
= 2 x3rg Loy )
3%y 8Cype - 10 3¢a l‘“&f
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21.

A tuming tork and a sonometer wire, were sounded fogather and produce 4

beats per second. When the length of sonometer wire is 95 em or 100 cm.,

the trequency of the tuning fork is(given speed of wave on wire 1s 304 m/s)

/f‘l 156 Hz (B) 152 Hz (C) 148 Hz (D) 160 Hz
s
{T #J“& Y1 M(U{w‘ir”‘ Z‘L
”
Jre ge- |
= VY = oy _\,

Y ISER
L 30v _y o fee-d /56

22.

_ - . ' . - e = . . . ' :
The speed of sound inair at N.T.P i1s 300 m/S” IRpressure of air is increased
to four times keeping the temperature constant, the speed of sournd will
beecomes —

(A) 150 m/s \;B() 300 my/s (C) 600 m/s (D) 1200 my/s
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23,

l'ime peniod of a simple pendulum is T,. When Poik-af suspension of the
pendulum 1s moving upward following the cquation y — kt* (where
k = Ims-. v is the displacement of point of suspension) its time period

————

becomes T, then -

.r]-u : \(/
(A) — *)

S
i 6 I3

-Ii.‘ ¥ 5

G T
(0 - (D) &

e
5

B
>

JAL a2k
% %‘

24,

- 7 . ‘ , - .
An unknown tork produces 4 beats per sccond with a tuning lork of
trequency 288 Hz. When unknown fork is loaded with wax it again produces

4 beats per second. The unknown frequency of tuning fork is -

(A) 283 Hz sz Hz (C') 290 Hz (D) 288 Hz
v
988 - fur ym wu{-:ma -
&
7
Y

f: Y+29%9
_ 92924
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25,

A wave of fiequeney v 1000 Hz, propagafCs ut a vgc:c?ty v = 700 m/sec

along x-axis. Phase difference at a given point x during a time interval
A= 05 x 10 'secis -

JA*) (B) /2 (C)3m/2 (D) 2n
A’ &P - wat
= l?]-_- ﬂt

Sy

2xf at
© A x 19y O 1)

= A

26.

A stahiona y sound source S o Iruqllu.:m.}' 33 1z and o statnonary observer () are plutu-i
Nl lL'ﬂI..'L'““l.! surface [ﬂ‘l“\-'lng dway ﬁ‘un] the source with veloctty Im s as shown in

“E',UIL". VL‘]UL‘II)’ l'-'l."'lll'“”ll Waves mnmair v _1 3{] Im . ThL‘ Jppu;’un‘ 1[‘:(.'“':[“.} ”t_ uL'hU' I

(I

— 1

(A) 33211/ (By326 11, _E) (C) 334 His ﬂs'/ll]]ll H~,
1 ' ;[ v- U J
2w/ 2/ ! J ] X
. it - , :_,:n/ﬁ v 44
O < ’ b—-b?rn/d_{f)}w _}:ﬂ)
S(sone © 332
ftku

-

{ BT SET)
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27.

lube A has both ends open while tube B has‘one end closed, otherwise

they are identical. The ratio of fundamental frequency of tube A and B is

(A1 =2 B) 1:4 W£*) 20| (D)4 : 1
T 1 -
L
A L
o 2
v
5& v
=3t .o
f'b ~_ N
ue |

28,

'wo loudspeakers Ly and L driven by a comimon escillator and amplificr,
arc arranged as shown. The frequency of the oscillator 1s gradually
increased from zero and the detector at D records a series of maxima and
minima. It the speed of sound is 330 ms ! then the frequency at which the

first maximum 1s observed is :

Ly x:-ﬂ}us’_ _, | - nr Vv
I 5 L §
SERY - nVv
i ¥

J 0. h"é ? ‘{;"-- )= L,%0 M2
:

(A) 165 Hz \yg*) 330 Hz (C) 496 Hz (D) 660 Hz

-
r

5
-
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29.
Ata pressure of T0S N/m? the volume strain O wvater is S x 102, Caleulate

the speed of sound in water density of water is | x 163 kg/m3

(A)2.828 x 10° m/s 3*) 1.414 x 10 m/s
(C)0.707 < 10 my/s (D) 4.2 x 10 mv/s
A &

— V:—r o

30.

A source of sound is n the shape of a long naffow cylinder radiating sound
waves normmal to the axis of the cylinder. Two points P and Q are at
perpendicular distances of 9 in and 25 m from the axis. The ratio of the

amplitudes of the waves at Pand Q s -

l//ws:_% (B) V5.3 (C)3:5 (D)25:9
— \ch - Power

N
SNV "
\}Ja’_{ o A
r
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31.

A block of mass m =1 kg placed un'!ﬂp of another block of mass M
= 5 kg 1s attached o a horizontal spring of force constant K = 20

N/m as shown in figure. The coefficient of friction between the
blocks iszhere as the lower block slides on a frictionless surface.
The amplitude of oscillation is 0.4 m. What is the minimum value of

e

H such that the upper block does not slip over the lower block ?

/ ! th‘ﬁ:‘;ﬁ
*) 0.133

(B) 0.5 j'm(C)U.BBZ (D) 0.21
s | Wt < *“"‘J
l L Ms 2 l lr"z—fl"?';
- ‘# R oy ‘ !'
T Ty o2

32.

A sources of souid gives 5 beats’ per second when sounded with another
sources of frequency 100 sccond ' . The second harmonic of the source,
together with a source of frequency 205 second ! gives 5 beals per sécond.
What 1s the frequency of the source ?

(A) 95 second ! (B) 100 second F°

(&%) 105 second ! (D) 205 second-

f— '05:6 o (b0~ :‘;X

i:loEHtv' =S

2L — 205 = 5 | o¥ 205-2§ - ¢

3lu—2n§':§‘_-_w; <es - Y - ?ﬁf-l%u
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33.

Two trams are moving towards cach other at speeds of 20 m/s and 15 mvs
relative to the ground. The first train sounds a whistle of frequency 600
7. The trequency of the whistle heard by a passenger in the second train
before the train meets is (the speed of sound in air is 340 m/s)

(A) 600 Hz (B) 585 Hz (C) 645 Hz }fﬂ) 666 Hz
-E:.Glh'l:.
%% V)z 2./ vy 1Sm
’ 2
= s -
\
_ \/
%-—& Ve N < Goo ( 3s¢ - CeC M
| \"\}:. 32 -
34,

A mator eyele stans from sest and accglerates alnng‘a straight path at 2
m s At the starting poimnt ot the motor cycle there 1s a stationary clectric
stren How far has the motor ¢ycle gone when the driver hears the
frequency of the siren at 94% of its value when the motor cycle was at rest?

(Speed ot sound = 330 ms 1) J;’;; 9.9
(A) 49 m LU/}QH m (CY 147 m (1) 196 m J; . 9.9
. j" J X 2 Q9w
T e =)

oY 1 -
i [ v
u=o '5 -,";j' qu Y
— o - -V
H -— . — 6o ———
| Vet m YV losv-teou,, |
SV 2 100\
\ 00V
Jday - Mg
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35.

- \
A tin moves lowards a stationary ofserver with speed 34 mys. The train
counds a whistle and its frequency registered by the observer is 1. [t the
train’s speed is reduced to 17 m/s, the frequency registered s 1. If the

speed of sound is 340 m/s then the ratio /12 18 -

(A} 1819 (B) 1/2 (C)2 Lﬂﬁ) 19/18
O Fro. v
-T O J V-' V)
° dr’“ wo— 17
Bent : 2
33U -JVY
S‘ i % M \) 3 &
\V . 322 17

36.

A mass Mis suspended from a light spring An additional mass m added displaces the spring

turther by a distance X. Now the combined mass will oscillate on the spring with period

g——

lA}T: - mg MT= T {f'-{frn_]"{
) \“"-IITI]'\ = ;‘ mg

1 mg
2V M am)X \ meXN

oo o ) kx-'?j}m*mj
b oy j’n 2 Kx *..-??"J

H
N

HU ‘E _{_: 2:/ ﬂﬂﬂir

“YeimMy ke fAmg. )

C) T =
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37.

The graph in the figure shows how the disp]accmcm of a particle describing
S.H.M. varies with time. Which one of the following statements is not true”?

@ =) F:vu
rf[l'.‘-“ erd) a: mMar

3T U- €
S

(A) the torce 1s zero at time 7

.(,H{) the velocity 1s maximum at time T/29m Lmed
(C) the acceleration 1s maximum at time _'!' Crre
(D) the P.E. = total cnergy at time T/2 Caged

38.

Two pcndulrum of length 1.69 m & 1.44 m start swinging together. After
how many vibration will they swing together -

(A) 8 (B) 10 \}%} 12 (D) 14

I:-JTI fbﬁ
7 ] L g ;_6'? /2
/
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39,

The frequency of a fork A is 3 % more than the frequency of a standard
tork whereas the frequency of fork B is 3% less. The forks A and B produce
6 beats per sccond. The frequency of standard fork will be-

M*}IUO Hz (B) 106 Hz (C) 103 H~ (D) 112 Hz
A >
H) +3/. Y - 37 S L’)
<
f = 97
,{A-_ 103} S:'-“ __f
joo /| 0o

40,

] -, e . " LI § = "_

AN organ pipe open at one end s vibralii{g\qh; first overtone and is in

resonance with another pipe open at both ends and vibrating in third

harmopic. The ratio of length of two pIpCs IS -
‘(}’K?_ (B)4 : 1 (C)8:3 (D)3 :8§

B Hw

Nn-"2

.3V

> :LJ.
v v _L_i ‘-‘-*-’
— " 5, la 2
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41,

A car sounding its horn at 480 Hz moves towards high wall at a spced of

20 m s the frequency of the reflected sound heard by the man sitting in the
car will be nearest to -

(A) 480 H7 (B) 510 Hz Ad{) Hz (D) 570 Hz
}:-n} T QW/; b:'zb"ﬂ/i_ _ 1

42.

- - - ‘H_\ »
A glass be of 1O m length s filled with water., e water can be drained d
out slowly at the bottom ot the tube. If a vibrating tuning fork of frequency
500 Hz 1s brought at the upper and of the tube and the velocity of sound is

330 m s then the total no. of resonances obtained will be -

(A4 (D) 1
[=V =0 }
[dm ™
7’,7:; 3, S
AL
f“f[
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43,

" " " L] f o k
I'our simple harmonic vibrations x; 8 sinwt, f

—.—

- Gam (ot t w2),xa— 4 sin(mt + ) and

— i S—

—

Xs  2sin (ot + 3n/2) are superimposed on each other. The resuling amphitude and its
phase difference with x| are respectively -

n
(A) 20. tan ! [%] (B) 4\/5,—

(C) 20, tan ! (2)

(AR

44,

The appereni frequency of the whistle of an Gﬂﬁéhu changes by the ratio 5/3 7
as the engine passes a stationary observer. If the velocity of sound is 340
m.s. then the velocity of the engine s - -

(A) 340 m/s (B) 170 mv/s \{}(4&5 n’s (D)42.5 m/s

P (Sir) | 55 V+u . S
_gl = 'SLC\::_:) ;’; “ v-u T3
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Statement-1 - Two SHM s along x and y axes with angular frequency ratio o - o> |

- 2o wiath same amplitude results in a parabolic path on super-position. v et

Statement-2: The x and y displacements are related as y = x-.

/ ——

*) If both Statement-1 and Statement-2 are true and the Statement-2 1s the correct
explanation of the Statement-1.

(3) 11 both Statement-1 and Statement-2 are true and the Statement-2 s not the correct
explanation of the Statement- 1.

(C) It Statement- 1 1s true but Statement-2 s falde,

(1)) If Statement-1 s false but Statement-2 s true.

X - Abat) E

46.

A particle undergoes simple harmonic motion having time-period
T. The time taken 3/8th oscillation is-

(A) (3/8)7 (B)(5/8) T ") (5/12)T (D) (7/12)T
T/12 T
—y £
— I
- A - O ' -+ A
O e—
.

) r[f-r'! - ST
12 . F

¢
_ T
die = 737

Wi~
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Iny Asmmaott Asm| o+ % «match the following table:
C'olumn-I | Column-II
(A) Motion -, § (P) is periodic but not SHM
(B) Amplitude 5 £ (Q) s SHM
() Imitial phase — S (R) A
(I Maximum velocity . ¢ (S) n3
(T) m A2
_ (U) ‘ Nonc
_ Al
,_%ﬂ *Q. B ”E.' CoSD o V""‘" pr W
(BhA »R. B »S, C »T.D »Q
(CrA »1.B »Q. C »R. 1) »5
(IMA »PEB »Q: C »85 D »R
48.
) ’

Statement-1- Doppler clfect for sound wave is symmetric w.r.t. speed ot source and
speed of observer.  Jwn g et

Statement-2- Change in frequency due to motion of source w.r.t. stationary observer
Is not same with that due to motion of observer w.r.t. stationary source. W

(A) 11 both Statement-1 and Statement-2 are true and the Statement-2 is the correct
cxplanation of the Statement-1.
(13) 11 both Statement-1 and Statement-2 are true and the Statement-2 1s not the correct
cxplanation of the Statement-1.
(C) If Statement-1 s true but Statement-2 s false.

ﬂ)"} H Statement-1 s false but Statement-2 s tnue.
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N " - \
Souree has frequency f. Source and observer both have same speed. For the uppun:nl’
trequency observed by observer mateh the following
| ('nlqmn — 1 | Column - 11
(A)  Observer is  approaching  the | (P) more than f
source  bul source 18 receding
| - from the obsenver 5 £
(B) " Observer  and  source  both | (Q)  less than j:_ -
. approaching towards each other o
(C)  Obscerver  and  source  both [ (R) - equal to f
| , receding from each other 5 @ |
(I>y  Source s approaching  but |
~observer is receding — £
_ | . i h
(M)A >R BoP: CH3Q:D>R ﬂ);i. LA c) r_ﬁ —w
S o ‘
(B)JA>P:Bo5R: C »S:D »R fLf '}?F
((DA-=>P.:BoR; CHoP;:D>Q #u d v L
(MA->Q:B>P: CHR:D-R 5 0 $ o

50.

] ] \ -
[wo equal masses M and N are suspended in two springs of constant K,

and K. It their oscillations satisfy the condition that their maximom

veloetties are equal. the ratio of the amplitude of the oscillations of M and
NS

K K, K K
(A) — (B) —+ (C) [—- \/—:—

K. K, K. VK
&I \jl - V'Z

MW, — Pa Ly e

A - Q-*JTJ
o

I - k_p
Ra E,

.t'
’M

I‘D
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