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Superposition of Wave
Retlection of Wave

Reflection from fixed End
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14, 1IhC prong of a cliecincally operated lunmﬂ [OrK IS umnulul (O a long String of =1 Kg/m and

tension 25N. The maximum velocity of the prong 1\ l un/\ llu n the average power needed to drive

T—

the prong 1s:
ferdt farega =nfera @fta &1 o =01 ua U ol Tt & 919 Ssirg fegn s 2 5 fao po= 1 kg/m a9
dara 25 N 21 afe s &1 SAfaahad a1 | cm/s B a1 30 9@ & AU smavyges 3ied afe 2mo:-

T

(A) S x 10 W (B)2.5x 10* W (C)1 x 10* W (D) 103 W




17, A string consists of two parts attached at x = (). The right part of the string (x > 0) has mass p_per unit

length and the left part of the string (x <0) has mass g, per umt length. The string tensionis T, If a
wave of umt amplitude travels along the left part of the string, as shown 1n the figure, what 1s the
amplitude of the wave that 1s transmitted to the right part of the string ?

Ush T a1 9 A e &= 29 x = 0 T2 § ) T H18191 91 (x > 0) % 9id 31 evars &1 5e39H
W T AEF 9 (x < 0) % faw p, &) O 9 79| 1 96 T ® | AfE 3968 3EW arell U 70 f=ergEn
T & afg 9 & 3Py 1fd &L @ T & g1 9 | grenfEd g1 arel a0 &1 A g8

2 Ny A _ 2_\/1(\/| - 0 W

—_— Yy =

\/ \-t \/L l g \/)._I\/ — |
: . X 2 | 241 /K, " vi /1,
(A) \B) 14 VH TR, ( | + \‘.'“/ M \L) JH TR + |

Ans. ()




1. A wave travelling along the x-axis 1s described by the equation y (x, t ) = 0.005 cos (ax -t ). If the

wavelength and the time period of the wave 1in 0.08m and 2.0 s respectively then a and 3 in appropriate
units are IATIEEE - 2008)
X-A% F R Tfd T @ U 01 1 GHF y (x, t) = 0.005 cos (ax - pt) B0 wa&f¥ia fa= T 2
gfe 0 F1 e a1 adetal HE9: 0.08m 91 2.0 s B @ o 991 § & °+ 20

» 0.08 2.0
(1)a=25.00rpB=n (2)a =- B=—
n n
0.04 1.0 n
.}‘ — -. ‘ — ' ‘ ,) r - 2 ‘ — .

Ans. (1)




7. A unittorm string of length 20m 1s suspended from a rigid support. A short wave pulse 1s introduced

at 1ts lowest end. It starts moving up the string. The time taken to reach the support 1s :-

(take g = 10 ms—=)

20m TS HI UHEHHE SR &1 Us g8 AR 9 &2 T 1 39 F9a i 9 v g5 a01-w9g

Fiferd B &1 S YR T Y9 § o7 arel 999 € - [JEE-Main-2016]
(g = 10 ms 37}1.)

/. ( ‘I
(1) V25 (2) 2nd2 s (3) 28 (4) 2425

Ans. (4)
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the following equation
y = 0.05 sin(420t - 21.0 x)

where x and y are 1n metres and t 1S 1n seconds.

The tension 1n the string 1s equal to :

UF Al WY 90 U =20 fSEE 16 g59EE 99 0,200 kg/m ®, 9 16 g SEE
y = 0.05 sin(4201 - 21.0 x)

el X qd 3 A REE(HFE IS dE 2

(A) 32 N (B)42 N (C) 66 N (D) 8O N

Ans. (D)




a7 SN OWIHIG 1D ™ 101 IV A0 B a4 1S Vo h:._'.

generated by plucking one end of the taut (tight) wire. The pulse makes four trips back and forth

along the cord n 0.8 sec. The tension 1s the cord will be :-

U% 4 m &4 a7 % F299E 0.2 kg 71 a7 1 Afasrd: T@ o 2 91 82 a1 F U 5 F) g2F 6 0

T T92 9 f6a sran 81 98 =92 a1 & 37E 0.8 sec 91 97 HAM-912 71fd @ ¥ ) a = 7904

AU LE
(A)SON (B) 160N (C) 240 N (D) 320N

Ans. (A)




3. A heavy ball ol mass M 1s suspended from the ceiling of a car by a light string of mass m (m<<M).
When the car is at rest, the speed of transverse waves in the string 1s 60 ms™'. When the car has
acceleration a, the wave-speed increases to 60.5 ms . The value of a, in terms of gravitatonal
acceleration g, 1s closest to :

ZSHE M FTE1 Uah T 712 &1 1 1 3d 9 733919 m (m << M) T16] U goah] T4 | #2h1 Ja1 2

54 T faum | 261 B @ T 1 3099 39 90N 19 60 ms ! B9 T | 546 HR FH R o A © | a7
T 60.5 ms™' TF 92 1A & @ [EAG @9 g F 92l § a F HEwzaw 5= w1
[JEE-Main-2019 Jan]

’
-

.L' vl . B X
(1) ~ (2) (3) — (4) —

.
.
Y

S ) () 3()

Ans. (1)




F R UV TVFRTE Ve stV Wwiivy = Ve 886 R Yeiw ’ L A w AN AN EE IS SEANTR A6, SARN FRT.TARE TN, N SALNT.Y,
- | .

Each point of the wave moves to and fro through a total distance of 6 cm. What will be the mathematical

)

expression of this travelling wave

245 Hz smafa &1 13 @afq a0 9eTs x-34 F 379 300 ms™' #1906 8 799 F @ 8| TH a1 F)

Y& HU 6 cm T Fel g4 Fl A4 Hdl ¢ | 39 WH T F f@u nfoera saee a2 @m0
[JEE-Main-2021 March]|

(1) Y(xX,0)=0.03[sin5.1 x-(0.2x 10")n] (2) Y(x,0)=006|sm5. 1 x=(1.5x 10')n]

(3) Y(x,0))=0.06|sm 0.8 x -~ (0.5 x 10")t] (4) Y(X.)=003[sm5. 1 x-(1.5x 10|

ns. (4)
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which the wave velocity becomes equal to the maximum particle velocity, will be:

U AW T HHIEH y = 2sin (ot — kx) cm 3R wefeia #1 39 avesd #1919 (em #) 7@ Fifw,

-

{59 9T 07 991, %0 & Haq 991 & S0E 20 [JEE-Main-2022 July]

(A) 4n (B) 2n (C) nt (D)2

Ans. (A)
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The area of cross-section of the wire 15 2.0 mm- and 1ts Young's modulus 1s 1.2 x 10" Nm~. The

extension of the wire over 1ts natural length due to 1ts tension will be x x 107 m. The value of x

15

U 50 cm &%l U 10 g TA9 &1 TH1 91 T4 arell 9 07 &1 96 60 ms™ T T F1 9

AATEA 2.0 mm?® 3 FHH 7 70 1.2 x 10" Nm? B T30 & FR0 3551 ardfas o § 58 37

XX 10" mMBIXFHIHARAT [JEE-Main-2f Tulv]

Ans. (15)
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Z8. 1WO SUINZS WIth 1dcntcal 1ass per Unit iIcngul (L are arawil
below. Both are stretched by means of an 1dentical weight
of mass m hanging on each string as shown. At time 7 =
an 1dentical wave pulse 1s flipped onto each string, where 1t
travels to the end, reflects off of the mass or the pulley as the
case may be, and returns. Which of the following 1s true?

J =

‘ down

(a) The pulse on string A returns first
(h) The pulse on string B returns first

(¢) The pulse on string A returns at the same time as the
pulse on string B

d) Cannot be predicted
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A wire of density 8 x 10° kg m~ is stretched between two clamps 0.5 m apart. The
extension developed in the wire is 3.2 x 10* m. If Y = 8 x 10! Nm™, the

fundamental frequency of vibration in the wire will be Hz.
(11 April 2023 - Shift 2|
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A transverse harmonic wave on a string is given by y(x, t) = 5sin (6t + 0.003x)
where x and y are in cm and t in sec. The wave velocity is ms~’
[10 April 2023 - Shift 1]

ATDB.uno

Ans : (20)
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A steel wire with mass per unit length 7.0 x 10~° kg m~! is under tension of 70 N.
The speed of transverse waves in the wire will be: [01 February 2023 - Shift 1]

ATDB.uno
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A transverse wave is represented by y = 2 sin(wt - kx) cm. The value of wavelength
(in cm) for which the wave velocity becomes equal to the maximum particle
velocity, will be: [JEE Mains 2022]

ATDB.uno
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The mass per unit length of a uniform wire is 0.135 g/cm. A transverse wave of the

formy =-0.21 sin (x + 30t) is produced in it, where x is in meter and t is in second.
Then, the expected value of tension in the wire is x x 107 N. Value of x is.
(Round-off to the nearest integer). [JEE Mains 2021}

ATDB.uno

Ans: 1215
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A strng with linear mass density 4 = 5.00 x 10~ kg/m is under

a tension of 80.0 N. How much power must be supplied to the
string to generate sinusoidal waves at a frequency of 60.0 Hz

Ay, S\

and an amphitude of 6.00 cm?

ATDB.uno



FIgUre represents two snaps of lla\t.”m“ wave on a string ot the
mass per unit length u = 0.25 kg/m. The first snap 1s taken at

=0 and the second is taken at 7 = 0.05 s. Determine (a) the S0l

“F 'speed of the wave, (b) the wavelength and frequency of the l00p
. “Wave, (¢) the maximum speed of the particle, (d) the tension ?’3“
Orce

i in the string (e) the equation of the wave.
y(mm)

10

xitm)

0

W

% aztoSiw‘Kx \
-j|o

-10 Awy & 10]3, Kl30 y 23, Tt’]‘://




horizontal plane at a uniform rate so that the tangential speed of
any particle of the string 1s v. If a small transverse disturbance

is produced at a point of the loop, with what speed (relative to
the string) will this disturbance travel on the string?

ATDB.uno



5+ (x+21t)°
In which direction and with what velocity is the pulse
propagating? What is the amplitude of the pulse? (-2, 2)
5. A travelling wave pulse is given by
0.8

C Bx*+12xt+1282 + 4)

4. A travelling wave pulse 1s given by ¥ =

y

where x and y are in m and 7 1s 1n seconds. Find the velocity

~and amplitude of the wave. (2,2
6. If the displacement relation for a particle in a wave is given

, determine the maximum speed of

Q25

> 1n S1 units.
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wave pulse 1s travelling along +x direction on a string al

2 m/s. Displacement y (in cm) of the particle at x = 0 at any
tme 7 1s given by 2/(## + 1). Find

(a) Expression of the function y = (x, 1), 1.€., displacement 0]
a particle at position x and time 7.

ATDB.uno
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