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coefficient of linear thermal expansion = 1072 /°C. Initially, the wire is just taut at 20°C temperature.
The density of steel = 8.0 g/cc. A tuning fork of frequency 200 Hz 1s touched to the wire, to execute
oscillations. Simultaneously, the temperature 1s slowly lowered. At what temperature will resonance
occur corresponding to the third overtone?

’.\gm'WWTW’?’W?@’TW’PW—HTYW?TJPWW’IWWWWWWJW

W- 200 GPa. 1["!!33 10-5 7°C 1 9eY 9 917 1 20°C 919 97 91 T4 21 =14

&1 949cd = 8.0 g/ce ,.u?:mmmmmvnrm::(mn/ Agta & M@=t &1 299 Fa9 9 © | THE
19g € a9 &1 H1-91 FH F9 T fFE a9 w garg Afvats & 9 J399% 369 2

Ans. 17.5
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a statloary wave such lh‘n the pmnl x=01sa nmk The equation of the other wave 1s:
Ush q0 Faga1 gHra V= A COS (kx — o) %, Udh 34 S I A LR GRAE X Udh FAYTH T F

(A)-Asmmkx + o) (B)-Acos(kx+mt) (C)Asm(kx +ot) (D) A cos (Kx + o)

Ans. (B)
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. n . . 3n
y,=8smn(mt+kx); y,=6sin(et+ - +kx);y,=4sin(et+mw+kx) y,=2smn (ot + — +Kx),
V< = 442 sin (ot = Kx + 2 ) are superimposed on each other. The resulting wave 1s :

=1 ofg @0 9fas9 x-34 W H{EE 99 | faviia § 991 U -8 92 34194 2d 2 |

| = - . 3n
}'|:S\||11(o)l+k\l; y,=0sm (ot + +k\):'\::J\m‘(.,(+x+k\,:-\;:3\”,“,“’L - + kx):
Y< = 442 sin (ot - Kkx + ‘_‘—')Fh’??’; i Ty .
. Tt | ,
(A) 842 cos kx sin (X + 4’ (B) 82 sin (ot — kx + 2)

(C) 8/2 sin kx cos (ot + ) (D) 8 sin (@t + kx)

+ |

Ans. (A)
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~

exactly equal to the separation between walls. If the temperature of the wire 18 decreased the graph
between fundamental frequency (f) and temperature (1) of the wire 1s

U% gifcas a2 SS9 S1ar] ® 95 991 21 20 °C W 39 a1 &1 fa sfawfa o 39 94 Sa
% 79 g0 &% T 2| AT a7 &1 a9EE 921 73 S @ a7 F1 geyd @EiE () 9 a99E (T) F 99

—\T\\ , L //—
/ \T (in °C) N I' (in °C 16 f | (in °C) I V | (in ()
(A) | \ (B) R (C) (D)
t g ’ e —P
| 0 0 0 20

Ans. (A)
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transverse velocity of points along the string, excluding its end-points, must be

(A) zero everywhere (B) dependent on the location along the string

(C) non zero everywhere (D) non-zero and in the same direction everywhere
ol 5 | 94 v T F9= w1 7 ) 9 o = | e 29 8, 39 4 3Es afan A =+
sfafts =it % sfen 3= fa=gsdl & arafore w30 8 .

(A) 999 94 | (B) T % pfew frafa o Ay s 2
(C) 993 37974 | (D) 9= a9 949 U & faon 9

Ans. (B)
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of the wire 1s y, = A sin(ntx/L) sin ot and energy 1s E, and in another experiment its displacement 1s
y, = Asin(2nx/L) sin 2ot and energy 1s E,. Then [JEE 2001 (Scr)]

e -

thH Leamm s faafmamfa i x =090 x =L 9T 99 81 % 991 9 97 &1 facams

y, = A sin(nx/L) sin ot 991 F L AT YN H y. = Asin(2ax/L) sin 2ot F F E, 81 74

(A)E, =E, (B) E, = 2E (C) E,= 4E, (D) E, = 16E,

l

Ans. ()

ATDB.uno
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unit length ol the string 1s u.
Column-| Column-I1
(A) att=0 (P) Total energy per umt length at x=01s 2uA“or,

T

(B) att=- (Q) Total energy per unit length at x= A/4 15 2pA ©".
(C) = - (R) Total energy per unit length at x= 4 is 2uA-or.

(D) - (S) power transmitted through a point at x= A 15 0.

(T) power transmitted through a point at x=A/4 150
UF T H U AWH 369 F1 Al & fage FHE y = 2A sin kx cos ot 8 1 T &1 9fd 3 wan
&1 2o9HM u 4
-] L3t 8 |
(A) t=0 (P) x=0 W ufd TR &= F1 FHA F9 F 0E 2uA’e’ B

(Q) =?-/'4W‘ﬁ?mmréaﬁmﬂmm3p;\ o T

(R) x= A T ufd 357 &= #1 Ha F9 &1 97 2uAle’ T

(S) x= A W fFd fag v q=ft| wfd &1 9 =3 2

= /4 T f&4 fag v waf@ ofE =1 9 =3 )

ATDB PDFZ
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TR H | = () T TEAT 9T TIO0000 a4t ] Sl ol § | A7) =91 ] ¢
1] 5 %9 A 3y ot 5 $ 58 fafes gras & ofvsds ) oota a3 |

Column-1 / =705.] Column-11 / 79531

Forparicle A/STTAS fem

For particle A / 37 A = fom

For martycle A

AL L= 0 for all the partiche

"yl W %

0 tor all the particle

mE =0T
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wave 1s Y = 0.3 sin(0.157x) cos(200mt). The length of the string 1s : (All quantities are in SI units.,)

UF Bl & 1 (93 F1 Fhg HL W@ T § 91 F% A9 999 %1 § F99 F @ 81 375 AYHE 71
FIHHHFMZY = 0.3 sin(0.157x) cos(200xt). 39 SH1 &1 S5 2o ;. (9 gyl SI aEs 2 2 1)

[JEE-Main-2019_April]
(1)20m (2)80m (3)60 m (4)40m

Ans. (2)
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equation, y(x, 1) =(0.01lm) sin [(62.8 m ' )x|cos [(628 s ' )t]. Assuming = 3.14, the correct statement(s)
1S (are) [JEE-Advance-2013]

(A) The number of nodes is 5.

(B) The length of the string 1s 0.25 m.

(C) The maximum displacement of the mudpoint of the string, from its equilibrium position 1s 0.0 Im.
(D) The fundamental frequency 1s 100 Hz.

yix, 1) =(0.0lm) sin [(62.8 m ' )x]cos [(628 s “)t].

BRI Hiqd 81 W1 81 3T 1 = 3.14 |91 712 73 001 :93/F94 F1 944 - [JEE-Advance-2013]
(A) g F1 9= 5 7

(B) €1l &1 &3 0.25 m & |

(C) Fr=a=] 9 2 % geafa< &1 Afaswag fa==2m99 0.01m

(D) 9& #gfa 100 Hz #)

WAD06S
Ans. (B,O)
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string 1s 100 ms™'. The other end of the strning is vibrating in the y direction so that stationary waves
are set up in the string. The possible waveform (s) of these stationary waves is(are) :-

x fown % 3Ffew 3m = #1 v afd =/ F1 &F 50 x = 0 WA= (fixed) ¥1 2 7 7071 1 7fq
100ms ' ZI S FERO Uy T # sfEn Wy FO= FT @ & % S8 9 3397 70 94 @ 2

=9 YT 9O & g9rfad 90TEY (waveform) /% : [JEE-Advance-2014]
18 SOt X 1 00t
(A) yit)=Asin—cos—— (B) vit)= Asin—cos—
: 6 3 ' 3 3
X 250 Sax -
(C) ylt)= Asin——Cos- . (DY virl= Asn —c0s250m
: 6 3 g )

-

Ans. (A.C.D)
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A musical instrument 1s made using four different metal strings, 1.2.3 and 4 with mass per unit length

. 2p, 3p and 4p respectively. The instrument 1s played by vibrating the strings by varying the free

length in between the range L_and 2L, [tis found that in stning-1 (p) at free length L and tension T

the fundamental mode frequencyis |

List-1 gives the above four strings while list-11 hists the magnitude of some quantity

F=e | 1 T wEe # 3mar W giagl #1 3 oo s wwm s e

UF A 43 1 90 = R w1 aw 1,2,3 3 4 | 539 A R, T v Fard § 239 (mass per unit length)
FH: 2, 1“71"114“ 4 wm?mmwwlnnxm'ﬂmmwrﬁﬁmmm?.

g e & o an- | () FtgEa war L waea T, & s g faan #51 smafa &

g1-1 ® 39 =1 T =R A ® ) g1 9 G aen g

If the tension in each string 1s T, the correct match for the highest fundamental frequency in f units

will be,

afe g/® ar w1 aaa T, & 7@ 3930m 95 syafa #9139 A 98 fgar= g

List-1
() String-1(p)
(1) String-2(2p)

(111) String-3 (3u)

(IV) Stning-4 (4p)

Tt
(I)ya-1(p)

(1) a%-2 (2p)

(IT1) @7-3 (3p)

(IV) ®-4 (4u)

(A) [P . 1R, >SS 1V
(C) [-0Q. 1S, ISR, 1V

List-11
(P
(O)1/!

(R) 1/ \‘;'I-S
(S) 1743
(T)3/16
(U) 1/16

-1
(P) |
(Q) 172

(R) 1742
(S) 1/43
(T)3/16
(L 1I/16

(B) [P, 11-Q, 1T, IV
(D) 1-5Q, 1P, IR, IV

[JEE-Advance-2019)

ATDB PDFZ
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> _ . _ Nis Jhia § = : y
I'he length of the string 1,2,3 and 4 are kept fixed at L,,—, : and , » respectiy ely. Strings

1,2.3 and 4 are vibrated at their 1%, 3 5" and 14™ harmonics, respectively such that all the stnings

have same frequency. The correct match for the tension in the four strings in the units of T_ will be.

’ T Sy s o Thg 3 . : .
a7 1,2,3 3R 4 &1 F&EEq 91 941 a9 L. —, ‘ cH 2] - 21 AT 1.2.3 3w 4 1 F99: 3951 994
(1), garg (3™), g=9 (5™) a91 eedl (14™) Torafad W 36 @ 8 F09d Hd g1 99 a1 1 SEiadl 99 @9
g =\ a0 dE w1 T, g ] 9el e g
(A) [P, [1-Q, lII->T,IV-oU (B) 1T, 11-0Q, Il >R, IV-U
(C) 5P, [1-Q, Il 5R, IVHT (D! [-4E, 1R, IIST, IVSU

Ans. (A)
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PN TTRUSECART EEISETREIEEICTIE TS TIRIGRC RESETIE TURED CERRTCTOTIN TRICTEE STRTRNES, ¥ .o..5 G0 -8 WY TIRESS PICF Ui rongin
o 25, 3pand g respectively. The instrument 18 played by vibrating the strings by varying the free
length i between the range L and 2L Tt is found that in string- | (p) at free length L and tension
the fundamental mode frequency 1s |

List-1 gives the above four sinngs while bist-11 lists the magnitude of some quanuty

Fy=e ¥ 9 i weErd ® SR W i w3 tem e gy wmam

O 91 AF AR 9 S AN | ,2.3 3 4 B v, T e S S50 (mass per unit length)
f, 24t 30 A9 Ay B EH O9F A g e LA 2L # "reoftaiin S0 g S T9a s e a5 o E ) 9r S5
g -1 () = vEm A | wEET SIS g 8

et 1 R s o ol ot ) e 1) 3 el wrn o gl B [JEE-Advance-2019]
List-1 List-11

() String-1p) P

(1) Stning-2(2p) (Q) 12

(1) Strang-3 (3p) (R) 112

(IV) String-4 (44) (S) 1743
ITy3/16
(Uj 1716

.l qH-11

(Fymm-foy) (P

(thae-21q2 Q)12
(L a3 G (R) 143

(IVyam 1!-3}“ l\ll,.;\

Sl

0 .
Ihe length of the stning 1.2.3 and 4 are kept fixed ot | = ;- and — respectively. Strings
- +

1,23 and 4 are vibrated at there 19 3 5% and 14" harmomies, respectively such that all the strings

have same frequency. The cormect match for the tension in the four MIINES 0 the units of I will be

q (3™, T (5 e sheredl (14

PN R R TS w5 e
(A) 1P, 110, [HI-T, IVl (B) 1T, H-Q, IR, IVl
»R_IV-T (D) 1P 1R, [1-»T, IVl

ATDB PDFZ
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The wavelength of the wave 1s 0.5 m and 1ts amplitude 1s 10 ¢cm. At a particular time t. the snap-shot

of the wave is shown in figure. The velocity of point P when its displacement is Scms :

UF S9E FqEHE a0 U 2R H 10 cm/s 31 9@ 7 9900 x-f2n 7 nfa 506 7 3w am 294 0
m T41 FE 10cm ¥ U favy mom w2, @i @ faw b e wn #) fas P faemes Sem @9
IHFI AT [HT-JEE 2¢

Vim - R E VIR
(A) — ) m/s g (C) —1 m/s —1 mJ/s
all S0 S0 50

. = -
\.\lL ~ 3T
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p = 0.00100 Kg/m) that passes over a hight pulley, The string 1s connected to a vibrator (ol constant
frequency f), and the length of the string between point P and the pulley 1s L = 2.00 m. When the mass
m 1s either 16.0 kg or 25.0 kg, standing wave are observed: however, no standing waves are observed
with any mass between these values. What 1s the frequency of the vibrator (in Hz) ?
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figure. The cross-sectional areas are 1.5 cm~ & 1 cm”. The densities of these matenals are 7.8 gm/cc
& 2.6 gm/cc respectively. At what point along the rod should a weight w be suspended 1n order to
produce equal stress in the strings. What is the ratio of velocities of transverse waves in these strings.
TG Y arel Rl Im & 32 # 9 aR 999 &EE 9@ 21 i P 9 Q gF @e2Hd T B F
T FE AT%A 1.5 em® T 1 om’ 81 39 9919 F 9ca FH9 7.8 gm/ce T 2.6 gm/ecc BITE H
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