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= AeLU O, drslel A ol 2Ug(RL 320 Hz ©. B arslela Hlel
60 _ colicicll 2ued] 2ivul 4 WL ses e &l B eaedleldl
S O gt secll ... Hz a2
(A) 312 (B) 316
(A) 97 (B) 100 (C) 324 (D) 328
(€) 103 (D) 106 92. ol el 00501 8 cl@ale] 20l sl &2
82. cl¥ale] ctRol- AHSRWLy = 3sinT (50t — z) m O.cll sGLell (A) Y = A(wt — ka) (B) ¥ = Asinwt
. 2 (CQ) Y = Acoskx (D) Y = Asin(at — bx + ¢)
HETH 05SU el RdLe{l 5sUell 2LRILctR Secll aulu? o . .
(A) 2 8 " 93. 5.0m el 5.5m A2LAoUS dRlelcdl ol dRa0 816 A8 Lyl
2 330m/s ol psUl 2U(ct 52 ©. L cdAR20ell Bust il el
(C) 3 (D) ?“ Rlvul Sedl 92
(A) 6 (B) 12
83. flalel dR$ 30 meter/sec el 212l «vdll 812 600 Hz «ll © o ) 1
gLl eldd cdusdl gdara sedl .... (Hz) 2t . , ,
2eLAURL? (&ALl eelBtell 955U = 330 ms ) 94. ol AL WL clRaLsll {520l sul dRalletl GualaL
(A) 720 ' (B) 555.5 (R tR2L Beust SRl HIe A2
' = Asin(kz —wt) , z2 = Asin(kx + wt) , z3 = Asin(ky —wt)
(C) 550 (D) 500 -
. . . . (A) 21+ 22 (B) 22+ 23
84. ol ecR5lelel BLsRilel SUet sl 6 e Ulcl AssS 2Aetaty (C) 2+ 2 (D) 21 + 25 + 25
©,215 a8lelell YTt 256 © oflv aRsleld Hlel cauddl , Lol sl 3o
el RAvUL 6 UL Ases 2l B,cll ol 2ctRsleledl Ug[RL 95. y(a,1) = Asin (kr —wt +¢) 45 RUAGHUHRL el Yot o
Secdl . Ha oUU? igtell (€Ll 2L a4 O = 0 AHA cleaL 2uLglcel eelldet
(A) 253 (B) 262 ®.cll 50 ¢ 3ecll e2l?
(€) 250 (D) 259 AV
85. 1§ ARSIl 514H 2 L2l 2 e ¥ 510H 2 A12L 6 xUe GUaL 82 F
©.dl 2aesleldll 2uglct el ... Hz euu? A
(A) 508 (B) 512 3 » X
(C) 516 (D) 518 ’
86. 85 cm CALo{l WUslL 21§ Oslal oied el 2Ud Q. UdUsAL
vigrell ectlell 2cletHl Vel Byt 1250 Hz ol 0l &l del
Haeld elcele(l {uat 20el. (ealetell dUct ecltell 340 ms—! ©. v o
) (A) ™ (B) 3
(A) 8 (B) 6 (Q) —g (D) 0
(€ 4 (D) 12 96. tal(otell At fo Bl Bty BeUusl 52 ©. o Bl SelslR
87. y1 = a cos (kx — wt) AL A EL UAA oL ol 2L AR VAN A2 w, (s < v, WL v &AL ealstell 25U &) 2l
A1) AULRLSEL 5 R21R AL BcUst 82 D Vel HIE LS & — 0 a(ct 52 ©. W Bclsetsl? Alct 125 vo ALl AUt soctl Slad cfl
LA HA D, dl ol d@oL of 2045261 9] @212 oflRletiritell ol augHiell VAL iaetsetstz &t Aetoudl 2ugld
(A) a cos (kz — wt + 1) (B) a cos (kz +wt+ 1) £ ol oL v ALell AUAVL SUL HORL?
(C) a cos (k‘T + wt + g) (D) a cos (k:x —wt + g) ____/n.\;
88. Aol SU[ARCR A Bl eMLet AT w YRdcll o] A2l ct22
SO dAslelct 7/2 ©,0la dRdLal 25 (G1g UR AL Scll HerH T
suldralr 2 vRewHl 2Rt secl en? /
(A) A w/2 (B) A w S (B
(Q) v2a; 2 (D) V24; w T
89. iesll(Ect stoll UM cAlR 16¢m ol ol clR 49¢m A RaARSL2L (A) A5 A Vel ol —2° (B) s BVl alon —7°
AL afeti(ect 2l B.cll 2arstelell gt Secll au? (eanit el (v+vs) N (v —vs)
ecletetl oL 330m/s ©) ? f et I
(A) 500 (B) 300 (C) s AVell aln ooy D ues Vall el )
(C) 330 (D) 165 e alu
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97. L dolldell SAloss ULSY el L cdolldell 2AUel USUHL py Vel
po €lolcll RLelclll 21t MR ©. oial A4l eotsllull ARv{l ©.
ool HaH ldrelel 418l vafeil(edt 2l & U wWusl dotld
L AL
(A) EL (B) E
Q) = /P D) 2Z /P2
(© 3\ (D) 3\ o
98. Ol (AUt IR A el B &lRL 'L 2106 <LUSAL d 46 Geust
s e dell 2Ug(cl 5 H2HA D, W B cllRML U 21$8

AellRelHL 2 R Hotdl ugell (L 3 Hz Vel geLs
AU D, W A ol 2Ag(ct 425 Hz &l dl Bell Hoeyct 2Uq(ct secl

Hz &2l?
(A) 430 (B) 428
(C) 422 (D) 420

99. AHLel (Rt dalelcll ct@atsll clstell 1 bel ol 5 bel &l cll
Su(dRcllRell 2yRllet? Secll allu?

(A) 1:4 (B) 1:2
(€) 1:10* (D) 1:10%

100. GaHell 1m id? ec(atell dlsidl 40dB © MR Qoles
clstclt 20dB €, Sedl ... m HETH iR yell d ey
iletoll 2132
(A) 4 (B) 5
(C) 10 (D) 20

101, (FeUcl Rt LRt WLRkall WRdle el (aRaie (S1g dRle] 2ict?
sedj elu?

(A) A (B) g
Q) 2 (D) 2
102. AMlel 4 elRlelcll o) clRell dotls L 2L ©,dMell (Revul 2

el 7,6l AL Rl el Haeid ARt ofldR
secl elu?
(A) 2 (B) 4
(C) 8 (D) 1

103. L8 dopdldt dRdle ol — AHLSRRL y = Asin (wt — ka)®.
cRaLell 88 dRoLeols HLE ALl 25SU el SLell HetH pSU

RAMLet 21917
(A) % (B) 7A
(Q) 27A (D) A
104. 30em AoltSe(l wecl wsusl sect-l 2Uug(t 1.1kH 2 218l
Biafeti(ect 2l ? (AL tat(dtell Aol =330ms 1)
(A) 1 (B) 2
Q3 (D) 4
105. y = —sinwt + —coswt c2Letl SURRAR Secll a2
a
a+b \/E + \/l;
W = (B)
+vb b
(c) Yoz P () /%
ab ab
106. aAR$LeL el 95cm Bl 100em ol ALslHleell cllral 4Ll

Suel sAclcll 4 e UL A5es AU O. dl aR8leledl gl
secl ... Hz 0U?

(A) 156 (B) 152

(C) 148 (D) 160

2§ ecl(ol- AR2Lsll dLRH GellHL PSU 350m /s VLol GULRAHL HSU
3500m,/s ©. VULR A2l sllHLell 21RH eallHl URARYL UM cul?
700H z 2Ud(RL dRlelell d@alell datdolly ———————

(A) 10210 aeel. (B) 20210l eeel.
(€) 10210 aeel. (D) 20210l eleel.

ol eHLet el Hoe{d (T 400 H 2 O, s elAHL ceud 2%
ARl Sl e Beusl UL ?
(A) 4
Q) 8

107.

108.

109. 5m 2 6m AL tRlclcl a2l 30 e 3 AgesHL

Gausl 2 9, ectlel cdRatell 55U Secll ... ms—t U ?
(A) 300 (B) 310
(C) 320 (D) 330
110. AMLat SU(ARALR YAl AR et dRolsll BiLg(ciAl a1

(n—1), n¥a (n+ 1) ©.dlstl AULALsLeAL Al 24e Beust
AU O.cll 215 AgesHl Geual 2lcl elall Avl secll gol?

(A) 3 (B) 2
(€)1 (D) 4

nHoe{d 2GRt eRradl AlelileRetl dlrell deud e el
R ctall eetcll 2L5e sl stcll HoOe{d gt Secl au?

111.

(A 5 (B) v2n
Q) n (D) ﬁ
112. 28 [Cortet &Ll Geuat eldll etlevell 2Ug(RL 9500 Hz ©. o

(3212 20cll RS v ms~t ol dsuell aUlct 52 O30l HedH
(L 10,000 Hz ULl 213 ©. [Cotetsll Her assu Secdl

Slcl L Yell sllcdl dsll 2iclley letoll 2187 ecl(etall eclrl
21300 ms~t Al ... ms™?

(A) 30 (B) 15v2
©) % (D) 15

113. oleL WUsll Hoeid 2g(xt 50 Hz O, (lAst+iell 86 ... Hz
LRt ofel UYL ot el .
(A) 50

(C) 150

(B) 100
(D) syel e

2§ ollSS 36km/hr oll ULl 8 28| &.dstiell 210 A s
812 18km/hr oll 55Ul ovs &L © 512 1392H 2 g (xtell el
QU8 cll oUSs Acltral Lol gL 0L eallHL eat(etell
dat 343m/s ®. ... Hz

114.

(A) 1332 (B) 1372
(C) 1412 (D) 1454
115, AMLoL cAlUHL &AL 0L UL Alstl e €0 my A m
O.cll eel(etoll susll dyelleie Secll aula?
(A) (B) /=
m2 mi
© (D) =
116. cllUHLel el 2812t 2ugRt
(A) a8 (B) U
(C) A0 2 (D) ad vl ue

117. dopdld d@dle] wllseely = 19 gin (2%15 o ) Hevol

K

UUAHL U D). dRdLAOUS L L(em HL) S HEU Hté c¥dtell 4oL
§RLell AL SRl BB HAL?
(A) 40

(C) 10

(B) 20
(D) 60

2§ 22l Bl BaAclselsR Bsolloviell viletell 208l 10m/s
ol dotell g2 v . N vl setslral alcHLell lelcll eat(stell

(et 1950H 2 Vel AL el dl 2alctell L=l gl
$ecll Hz &ol? (eclletell eclHl 5SU= 340m/s)

118.

(A) 1950 (B) 2068
(C) 2132 (D) 2486
119, X — (SoLlHL URARGL ULHcll ct@dte] oL -4+l sReL ofl2d evor

Oy (z,t) = 0.005c0s (ax — Bt)M dR3Lell dRAACS Hel
A8 o 5H 0.08 m el 2.0 5 Gl o el B ol Heul
ALY AsHAHL Sedl é@l?

(A) a=125m,8=

©) a 0087ﬁ_

(B) a=25m,8=mn

D) o 004,5—*

ﬂ\l\i’w\
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120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

2 Hz gL A 1m d@dtdolls drtadl d@atsl sulddl?

0.5m O.c 8L X — (€Ll 2Uct s2ctl elut,cll cteats] L=l o)
2l?

(A) y(z, t) = 0.5sin(2rx—4nt) (B) y(=x, t) = 0.5cos(2mx +

4mt)

(C) y(z, t) = 0.5sin(wx — 2nt) (D) y(=z, t) = 0.5cos(2mx +
2mt)

ol RcRslel &RLYAUHL B2l Y = 4sin 5007t Hol Y =

25in 5067t B AL ©.cl 1min HL Secl e Aetoud ?
(A) 360 (B) 180
(C) 3 (D) 60

o) el A1) oLl AelHleRstl dlrell dolls 110 em ©. oL
(G1eval 2cll A HsariL 2Ud © § Vell direll dotd 6 : 3 : 26l
SRR A&, cAlRML AU 400 N el cllrell ¥LsH dould €lo

0L 0.01 kg/m ©. ASLU B2 &LRL AHLeU eystctH gl H2HL
secll Hal?

(A) 1100 (B) 1000
(C) 166 (D) 100
2§ otle| UL§ 2 W of Aclly UBeYe U © 2l seell Sectl

.. em AR Belovell dledl 120 dB «llalel? [Riee! 2Hatevell
gL 10712 W/m? 9]

(A) 30 (B) 10

(C) 40 (D) 20

y1 = 1070 sin[100 £ + (2/50) + 0.5]m A yo = 10~ cos [100 £ +
(2/50)Jm 3L d2ell SO dglelcd Sl ... rad ALU?

(A) 1.5 (B) 1.07

(Q) 2.07 (D) 0.5

oltl WUl waH drelel e veell wusll Alw deele

cR5leL ALel epettélet Actl el cll dell doudsll 2yellet? sectl
AL?

(A) 1:2 (B) 1:3

(C) 3:8 (D) 3:4

ol Wduell Haeict 2uglct £. elu,cll dell vieell wduell
HOGd UYL ... f el e

(A) 0.5 (B) 1

Q) 2 (D) 4

ol 2eRslel &RLWAUHL AL Y; = 4sin500mt el Yo =
25in 5067t. Bt el ©.cll 1min HL $edl e Loty ?

(A) 360 (B) 180
(Q) 3 (D) 60
30m/s ol ALl eclel BaH ,BaH o AAALSAS1RA W Scll

ol dot d(cL 83 © Garell 2U(RL n el LS8R
otaldl 2ug(Rt n + ny &0 ealetell oL 300 m/s @lad,dl

clletiell o R aulu?
(A) n1 =10n (B) n1 =0
(C) ni=0.1n (D) n1 =—-0.1n

480 H z (il 2a8Lel Alell-le 21l 10 e Wlct Ases
Geust 82 9.6 AllHledL dollel deltrdl uesll {wL e

O.cll AletHlerell Ho 2ugt Secll ... Hz e2l?
(A) 460 (B) 470
(C) 480 (D) 490
cleell Heu Bl dRelsl 320H z, Sl cll Hoe{d (et secl ...
Hz U2
(A) 320 (B) 160
(C) 480 (D) 640

RHLel BU(cl v el AHLel cllstell Ty eRrelell AL eld sy
Aol ML s 0, gwcl —g 8. U AMe], AULLSREL SR

B Ul Hordl R cd@ate]l dlstcl Sedl Hol?
(A) 5.8I (B) 0.21
(Q) 1o (D) 31

ol ULSUsl W leReletell 2uglrt

133.

134.

135.

136.

137.

138.

(A) et dotdell viedl wduell Haeidt 2uglct vecl sl 9.

(B) et dotidell vieell wduel Honeict 2uglctell opell elu
®

(Q) et dottdell vieell wduel naH lareles{l gt
vedl el ®.
(D) lsueLa(é
AU 812 N 5m/setl AN A28l flatdell g2 drg Ul 2 O. ¥
Aol oIS V. 512 V¥ 8 UL 53 D A RS & HAASAASIR 5

e AL O W eal ea(etatl Aot 340 m/s el dll, QU s12
Secll Hz ol 2Uglct ctal &lef catisul eol?

(A) 680 (B) 510
(€) 340 (D) 170

380 ¥l 384 Hz (Tl drlelcll alRslelsl 2Ll $uUel s2Lcldll

4 BAUL LU ©. HedH Haley AGMOUUL UL Sectl qHA
AgTiH aly Aeou?

(A) 1/2sec
(C) 1/8sec

(B) 1/4sec
(D) 1/16 sec
ol RcRsLelsll 2Ug(L 450 Hz el 454 Hz ©.dal A1l $Ust
selelcl HetH dlolal dedlsll AHU $eel ... sec ALU?
(A) 0.25 (B) 0.5
(@1 (D) 2
ee(etatl dyeLer] A sleHl via d slell wR 2R AW ©,d B
SleHHL A Bl
1A \dH-B
Yl (Pitch) 2L LS8R (Waveform)
delarl (Quality)  AUG(RL (Frequency)
elele (Loudness) dletat (Intensity)
(A) Y2t - dRaL2UstR, 2R tddl (B) Ul -2ug(r, dyetadl
- g(RL; dledle- dlstdl - dRaL LsLR; Yldle-
cletell
(D) 12 - cleoL 2AL8LR, 2LRlelTll
- dlstell; elelte- gl

(0) W&t - dlad, apetax
- dRoL 2UsLR; lelle-
gL

a2 Ul WLl dRotell el sRertell sul d@allell Gualot

(Relcl 321 BeUal SRell HIS elu?

z1 = Acos (wt — kx)

22 = Acos (wt + kx)

z3 = Acos(wt+ kvy)

z4 = Acos (2wt — 2k y)

(A) z1and z2

(C) 22 andzs

(B) z1andzs
(D) z3andz4

9 Hz ¥l 11 Hz 2Ud(ct elRLeldl o) d@atell {uLdls2etell
dRdLell ALs Sl HA?

+ e
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139. vieal Wduel HOeict 2Ug(tt 200H 2 412, 5 e BUal §2
O ULl (2l 2Ug(ct 420 H 2 212l 10 24e Busl 52 ©,cll
veel wdusl Hoeid Ul Secll ... Bz a?

(A) 195 (B) 205
(C) 190 (D) 210

140. A¥lal B clrslelal AAsLel $4at s2leicll 6 406 Wlct 8¢S
lotoud ©, 2cRslel B oll UL 384 Hz, ©. A 2<lR$lels

oL eoltetel uiestl 2ivul 4 Wlct Ases 2 ©,cdl A4 2<tslelsl
gL el ... Hz eld?

(A) 388
(C) 378

(B) 80
(D) 390

141, AL ealetell 9sU 360 m/s ©,Aeletet B (Aeletal cl2Rle]
R 1m Qlu,dl eellatsll 2Rt Secll ... Hz auu?
(A) 90 (B) 180
(C) 360 (D) 720

142. s oa ofleyell «v(Sct clR Al elHl(es Y sust 52 & (Faud
@l AHSWLY = 0.3 5in (0.157 ) cos (200mt) O.cll ctlrell
dotld sedl ... m eol? (etell AL ST 2531 ©)

(A) 80 (B) 60
(C) 40 (D) 20

143. WMl cdRate] {80z = 1.2sin (314¢ + 12.56y) &ld,cll
d@atell cRaLcoud el (oLl ] autal?
(A) 0.25m, +ve o—(EouML (B) 0.25m, +ve y—@?LLHL
(C) 0.5m, —ve y—(e2UHL (D) 0.5m, — ve z—(E2lML
144. s12e(l O Yl m encllell ecsl €12 A A5 M encllol R

eSlel deslAdlHL A © (m << M).SULR SR (ReUR &ld IR

glel UR ALl AotdLel ddllell 55U 60 mis ™! ©. RULR SR a
vedl nadatell Udofld e © cule dol 5y dellal 60.5 m.s !

A O, 2A3ccllu U2 g ol UeHL a o Yl ————— ol w5 &2l
g g

(A) 2—0 (B) ?

@ = () 55

145. 215 WAL cllRHL A8 2oL UL 52 © el d €6 LR WAL
Yeld . d @l 2astde Yyl #1d le....

(A) saL2UuLld saLvedlsy  (B) S0UHL 90° Vel dslelc

e QoL Beteld(Cla) e QoL Beeld(Cla)
RS &l

(C) sou vt souvecl oy (D) SuwL 180° Veell dglelct
e doL Beteld((Ape) e 4oL Beteld((Ape)
ol Y

146. 2oL 0 22Uls{lcRell HertH 22lallcdR Aelloll AHU 0.17 sec
Au,dl gt Secll ... Hz eol?
(A) 1.47
(©) 0.73

(B) 0.36
(D) 2.94

147. Q3 7" pugciell et secll elu,dll (e vial Weaie (Gigell
vl sedl au?
(A) 8,7 (B) 7,7
(Q) 8,9 (D) 9,8

148. 100 Hz 2Ug(xL dRlelcll dRatsll A2l 10m/sec ©. 2.5 em 2R
eRlelcll ol s ell SO sl Secll aUL?
(A) /8 (B) /4
(C) 37/8 (D) =/2

149. tejetle tolletl WAL 512H 2 ofl 2ctR5Lel clluRAlL L
©. WU Vislelle 30.7 cm el ol W Beslle 63.20m UR ALY
©. ecl(otoll Aot HIeHL Secll vl ¢ ... em/sec ? (@AHL
ect (el »sU =332ms™!)

(A) 204 (B) 110

150. MLl SU(ARCUR A 2ol MLt PUY(RL w HRlelcll oL 21l d=2)
SO clglelcl 7/2 ©,0la d22lel 25 (G1g UR AUl s2cll HeTH
sulcralr va YRewHl 2ugltt secl en?

A w
(A) ﬁvg (B) ﬁvw
(Q) vz, 5 (D) V2A,w

151, ct?ole] 20182601y = 3cos (% 10t — g) Sl dl Ml
§OLell HetiH Aot Sedl aulu?
(A) 30 (B) 3/2
(C) 43193 (D) 40

152. 60.5 cm Aotgell stollal (BAlclot H3cll & Vel ollAall DSl
el sAedl ©. 500 Hz 2ug(ct dRieell tat(stell dealal slollHt

el sl 24 © v uLellell AuLélal Gurell etutls{l
dolls 16 em tel 50 cm QLU Ul el ec(etall 2oL el
Blefatle s2 . w2 etollel Wllell oréte siél Aaril 2ud ud

LR 86 ol gyttt (et (H 2 ML) HLe etoll iejsile 52212
(A) 281,562 (B) 281,843
(C) 276,552 (D) 272,544

153. 500m GlRASeLL ela? URell HIRIRL Uealral M SRell dlaLcl{l
Y3 &,cdl HISLRAA S2cll ... (sec) AHU UG eallel ALl ?
(A) 115 (B) 21
(C) 10 (D) 14

154. 0.04 kgm ' o(l w{lu eneteictl tRraddl elel Uretl dt@dte]

. t T
s8R0y = 0.02sin |:27r (0.04 Ol W(m)” m O

elHL ceud 3ed ... N e2l?
(A) 6.25 (B) 4
(Q) 125 (D) 0.5

155. W B[Sr1evetsll eletcll eldglevet sl 16 2Ll elu,dl ealstsll
o5sUell dLRUTR Secll aul?
(A) 1:4 (B) 4:1
(C) 16:1 (D) 1:16

156. S aley YA BEAH 50m /s ol HsU (FeUR AAcllsetsle s
ot 52 V. R BaAAlSeLSR 1000 Hz 2Udlct HIL ©. Gealx,
LR HACAL S LR URALR 82 dellell g2 v elul e dell
iglct el ... Hz au? (ectHl ccllatsll 55U 350 m/s)
(A) 1143 (B) 857
(C) 750 (D) 807

157. (3242 GeaH 500 Hz Blglcalloll ectfal Beust $3 8. ol

A 8512 V GedlHA NSl RwtL UR AUt $2 © | 480 Hz e
530 H z 2Ug(ctallol aley A1 . Ml 05U m s~ HL

s Scll eol? (ealstell o5sU = 300m/s)
(A) 16,14 (B) 12,16
(C) 8,18 (D) 12,18

158. (32 cl@ate 0820l y = 5sin (2%"”) cos 207t em &ldcll

o} (sRale (Big aeRl Beq ... em idR &2l?
(A) 3 (B) 4.5
(C) 6 (D) 1.5
159. 27 km/hr oll 355Ul vl A0t (B) 18 km/hrll dsuell
vcll AoHIet (A) L Lol 52 ©.B A < 20dell 500 H = o AletlR
Reatet HLsA ® il v 2UUg(ctell Betley A O.cll v ol (BHc
Sedl ... Hz @912 (el eetletell 955U = 1500 ms ™)
(A) 499 (B) 502
(C) 504 (D) 507
160. 2L URAREL et 816 2 (S1g U ol HoL AL call AHY
0.2sec éh{,dl
(A) d@atell dRaleols 5m (B) c@atell gl 5H 2~
(C) d®atell oL 5m/s (D) c@atsll d2Leols 0.2m
161. 100cm 4 101em doldell ol olel Wduell Haeict gl
§1 20sec HL 16 e AU O .cll eal(etell dat sedl ... ms!

(A) 303 (B) 332
(C) 58 (D) 80 (C) 323.2 (D) 300
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162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

dRdlell 2UG(Tl 11, ARIAGUS * A VLol ASY ' v * A2l oied

Q) Ald?
(A) n=oX (B) n=M\v
(C) n=v/A (D) n=1/v

1.5 m dotld tRLdl s AlallH{le? dluR édell oiadl ©.aHL
ALAA clelel sRQL dHL 1% ol (Feulcieauusdl (Agld Geuat

ALY . W el eotctl el RaulcRauusdl viesi 7.7 x 10°
kg/m® e 2.2 x 10" N/m? &l eletell Hoeid (et ...
Hz 204l
(A) 770
(C) 178.2

(B) 188.5
(D) 200.5

o} 55231 800 Hzoll 2ig(ct Al dlelley Baual 82 ©. B s
HLORL A8 §sedlHlell oflw $seel dRs 2m /s slt datell aulct
82 9. ealstell AL 320m /s ©. V1§ AseSHL HILIRLA Al e
etatel?

(A) 2 (B) 4
(C) 8 (D) 10
el et UR 20 ms—t syl 215 et aUlct 53 ©.dL 1000 H=

iyt el (Certd (1) aatld ® . utel ULl Qlelell 21s
U(Sctal 2ol YRR el cul? Aol 2Ugit adl wetelld

$2BlR ———————— % (ealetell Aot = 320 ms~") oll VS
22l

(A) 12 (B) 18

(C) 24 (D) 6

RetR ddale] 20{lseel y = 4sin (%) cos(96 7t) m &l
uRAle el (sR0e (O1g el vict? Seq) auu?
(A) 7.5m (B) 15m
(C) 22.5m (D) 30m

100 dB cllstciteto eet(et HIedHHL 1m idR s, cdl? dlsietl
10% ¢S ©.cll 3m idR sl UGl dlsidl 2cl ... decibel &ALU?
(A) 70 (B) 72.9
(Q) 81 (D) 60

L doUld el M en dlad s el (ARlelot cestila detl

o{lRetl O3 Aol Beust Sl A o lct? S0 ULR dell AdL Sletl
R elu?

(A) VgL (B) gz
() gL (D) gz
ol 25l y = Acos? (27 nt — 27 T) il SuldRalR
(Rt el dR2ledens Secll ey ?
(A) A/2,2n, /2 (B) A/2,2n, A
(C) A, 2n2) (D) A,n, A

RU9Lcl Rl HieHHLell URALR 2Ly, clle WtReLsll (oLl oo
déel 2y ?

(A) GLovl,dolMlet el g0 (B) Glvl
(C) A v e (D) GVl 2Ll dapmLet

AL VUYL B MLl SULRALR @ LRLelcll 6] d@2(stl
ULl sretell stRel YRUHL SUlCRdl? a ©,dl oidl d20 a2
S0 ctsleldd Secll au?

(A) = (B) 27/3
(C) /2 (D) 2Lt
ol Wduell Yool gt 512 Hz @l ddl vieell widuedl
Haeld Ut ... Hz Sedl auu?
(A) 1024 (B) 512
(C) 256 (D) 128

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

50 em dolldell 218 viedl cdltollell Heeell 2{lsi? (acdlu

wRlcldl eqfe dRoll Beust 82 . visell oflov sl ol s culze
10 km/h o1l >sUll AL A0 cAslR 26 €l ©. W dRalell 255U

330m/s ©. dl lscll cultea Aetoudl 2ug(d ————— Hz <l
Awsell eel.

(A) 666 (B) 753

(€) 500 (D) 333

U[%@m déoﬂﬂséqu{t LA O, 5101 § AL
(A) MleuHoall $8lle| ReUlsllclR  (B) HLeuMell SO 420 leld
2 otell. aU(ct secil atell.
(C) ct?aL BLovlef ceel 52, siell.
° ” (D) suel«(2.

ML 2UL(rt el Ao LRAclcl ol dR2Lell SUlSRAlR 24 3o

A D.01a AL oy (ELLHL Lot SOUML AL(ct 52l @l
YRl sulaRdlr secll au?
(A) 34

(C) v24

2 2
y1 = 0.3sin ;(Ut —xz)cm el yy = 0.4sin Tﬂ(vt —xz+0)cm

ARl AULALERLaAL SLREL, Vil SO dgleld 7/2 S, il
SUlERAR Sel ... em U2
(A) 0.7
(C) 0.5

(B) V54
(D) A

(B) 0.1
(D) S-v7

A Ge21H 1800 H z 2Ug(ct cllll ect(etell a2 Beust 82 9.
& v{lol deg v Vedl S(lae dotell ud ®. vilet ye 28cd
AELSASIR B, BedlH A ol {12 © % 2150 Hz sig(ctalal

A0 AN O, ] vHlo ALl LeLsiaal 2Ll Lelcdl A2l
A Hadl el dl dell 2Udlct Hz HL el e2l? (ectlatall

L= 343m/s)

(A) 2150 (B) 2500
(C) 1800 (D) 2400
o} sellell 22Lelld?

y1 = 0.06sin 27(0.04¢ + ¢1) el
y2 = 0.03sin 27(1.04¢ + ¢2)
Sl del Beust sl d@atell cletcllsll dLlltie Secll aulal?
(A) 2:1 (B) 1:2
(C) 4:1 (D) 1:4

51.6¢m e 49.1em AU LRleldl ol dlrell B 20N Yed ol
AUSA B. ola cdlRell 154 AGUSAS 60 1g/m ©.old dlral
w5118l $(U Sl Atalcll igell AUl ———————
(A) 7 (B) 8
(@ 3 (D) 5

lRk UR dotdld dRdLy = 0.021 sin(z + 30¢) m Ald,cl cllRHL
Apllel Sedl auld? direl Yilu geldl 1.3 x 104 kg/m ©,
(A) 10 (B) 0.5
(@1 (D) 0.12

L g0{lvt dLRs il sl doLell s1R aUct 52 &, UScl 812 400H =
Bg(Rtell Slel o, cll oflw sLRell gldetra ictaidl gt
Hz 2. el eelletell oL 340m /s ©.
(A) 411 (B) 448
(C) 350 (D) 361

el2l UR WRHRclL dotdld d@dle] d@dl- A+ sy (2,6) =
e~ (ot t2vabat) @ oy golld ® §, ——————

(A) 2ot X — (goleiL \/%Gﬂ (B) L@l X — (ReltiL \/gq'l

ASU UAR O, ASU UAR O,
©) [égm el 2ugRivE (D) Red ddotedl sugitL %
' o.

173. 33 5m SU[ARCUR dalcldll ol dRa0lefl e Geust secllHl 184. Garell r 2 d3olell SUlRRAR A ©. ) Gaxell 2r vidd
A O HetH el AgetH clstelletl ol Secll euu? SURRcl? Secl) 2u? |
(A) 2:1 (B) 5:3 (A) 24 (B) A
(C) 4:1 (D) 16:1 (C) A/2 (D) A/4
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185.

186.

187.

188.

189.

190.

191.

192.

193.

AL SU(SRALR @ VLol AHLsL 2U(RL £ eRelell oL dR21L AUl
atiell get clladl slett ALerL elu?

(A) a (B) 2a
(C) 24? (D) 4a®
25 viecl eullsll Hoeyd AL 818 s oiel sollett Alw

elH{(aLs ot otRlorR ©. 0 ol tollell dotld 20em O, vieell
stollell dolls ... em
(A) 13.2 (B) 8
(C) 16 (D) 12.5

...... °C dluHLA eldglevetil ecl(etsll 55U 100°C cAlMHLS &AL
B [SRLovetl ectatoll sy Vel euu?
(A) —148 (B) —212.5
(C) —317.5 (D) —249.7

I A I dlelcll eRLell ol @21l 218 oy (EoLHL 818 215 (ClactiaHL
RAHLeL AHAL URALR &S Rl ©HETH A AgriH dlstcttetl
ARl
(A) (VI - VD)®

(B) 2(11 + L)

(€ L +1I (D) (VIi + VI)®
2§ ed(o Bules (A) A 100 s~ UUg(ct dRretdl ecllel Geules

(B) AL 5 e Bcuat 52 ©. N A ol (Rl 2uglct 2 20551
Big(ct eletcll eat(et Beules (C) ALl 5 2Ue BUa s O, cll A
ecl(ot Geutesell 2Ud(ct Secll ... s~ &9l?
(A) 105 (B) 205
(C) 95 (D) 100

75.0em §2 oL (G1g2il d2dl 25 L3l Wl o{ldcll & 2L el o
Biejlle UYL 420H 2 e 315H 2 D 21 oleloll q2dl ol 81§
{afetle ALYt atell Al AL 3 Hie AgriH isjelle AL Secll
e Hz 8212

(A) 105 (B) 155
(C) 205 (D) 10.5
tlot z— (€Ll UL s ARl y = Asin(wt — ka) O, B (Gl

IO HETH Lol Secll 21U ?

(A) w/A (B) k/A
(C) kA (D) wA
el WUl 215 Ol oied 53 ecl,dell Al gt viecl

iyl Hoeid 2ugtell 100H 2 48 &, viedl wduel
Hae{d gt sedl ... Hz

(A) 480 (B) 300
(C) 240 (D) 200

512H 7z oll 2clR$Lel 613l 202l 4 e Bual 52 ©.6l2lHL ctellet
qellRdll 2 e Geust el ©.cll 3L el deldl yéetell
UL ... Hz
(A) 510 (B) 514
(C) 516 (D) 508

194.

195.

196.

197.

198.

199.

200.

ReuR il
(A) Qoviell adaiell 2uHte slu 9.
(B) (etaie (G1g o101 Bl cgyin el WRue (Sig A0 HettH
elu.
(© [?t{“:ﬂia (St 41210 QLo Hei el WM (Gig AL cAgyTi
sl

(D) (stRale vial waie (Gig 210 aAlRisRcll Bl HerH oottt
LY.

500H z 29[ Rl dR2Lell d2L 360 m/sec ©. 60° ol S0U
dslalct YRnddl ol QL aRAe iR 5 ... em &9l7

(A) 0.6 (B) 12
(C) 60 (D) 120

G (32U Vel SelsIR 28 1—10 Vst dotell oulct 82 ©,dl

AR A AL UG(t 2 Bgell Ho Ug(ctsall
dpellete secll ad? (@t tatlaetl Aot Vim/s ©)

(A) 10/9 (B) 11/10

(Q) (11/10)? (D) (9/10)?

Rat? cate] AHls0L Y = Asin(100¢) cos(0.01z)m &lad,dll
ARdLell AL B2l ... m/s A2

(A) 10000 (B) 1

(c) 10* (D) syeL (e

ma 4edMLet Al L clotldell aMLet 2Lsoeclloll elell ee el
yeell RLaldot ceslde © .21 elila s O my seUHlstall 6clls

NI B.63 6l 5l OSLUR Ay cARdLAGUSAOU Aol Ut

Geuat sALL 2 D99 e\l Gl{icu O3 oellsal weldl L

2Ustell dRoLAGUS Ay &S M cll T2 ell 24 lletee] Yo ————-
1

——————— O.
w oz
(@ |fretm I
G2l - ict? dolell SUlSRAR A el 27 2R d#olell
SU(RlR Secll a?
(A) 24 (B) A
(C) A/2 (D) A/4

B g YoHl WLl cdpatel AHlsReL
y(z,t) = 1073 sin (50t 4 2x)

od 2%y SRAHL AU O, WL 2 el y A HleHL Al ¢ L AgesHL
O, 2L 2L HLE ellLell sy (Gedtal 0 ©?

A) 91 25ms™! oll OUlct AL AL 2 —LH AR UM ©

B) 221 100ms~" ol 2Ulct L2l el z—l&l AR5 UUR B

C) d®aL25ms" ol oUlct L8l tol 22L& dARE UMY ©
)

(
(
(
(D) R 100ms " ol 2Ulct UL AL 2 — V& AR U ©
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ANSWER KEY

PHYSICS

1-A 2-C 3-B 4-B 5-B 6-C 7-B 8-C 9-D 10-A
1M1-A | 12-D 13-A 14 -B 15-A | 16-A | 17-D 18-B 19-C | 20-A
21-C | 22-A | 23-A | 24-C 25-A | 26-B | 27-D | 28-D | 29-C | 30-C
31-A | 32-C 33-C 34-A | 35-A | 36-C | 37-C | 38-C | 39-C | 40-D
41-A | 42-C | 43-C | 44-C | 45-B | 46-A | 47-C | 48-D | 49-A | 50-A
51-C 52-C 53-B 54-C 55-C | 56-B | 57-C | 58-D | 59-C 60 - A
61-B 62 -B 63-C 64-A | 65-C | 66-D | 67-C 68 -B 69-A | 70-D
71-C | 72-B 73-B 74-A | 75-C | 76-C | 77-C | 78-B | 79-A | 80-A
81-C | 82-B 83-A | 84-B 85-C | 86-B | 87-B | 88-D | 89-A | 90-B
91-C | 92-D | 93-A | 94-A | 95-A | 9% -C | 97-C | 98-D | 99-D [ 100-C

101-C | 102-D | 103-C | 104-A | 105-D | 106 -A | 107-C | 108 -A | 109-A | 110-B
1M11-C|112-D | 113-B | 114-C | 115-B | 116-B | 117-A | 118-B | 119-B | 120-B
121-B | 122-B | 123-C [ 124-B | 125-C | 126-C | 127-B | 128-B | 129-B | 130-B
131-A |1 132-D | 133-D | 134-C | 135-A | 136-B | 137-A | 138-A | 139-B | 140-C
141-B [ 142-B | 143-C | 144-C | 145-D | 146-A | 147-A | 148-D | 149-D | 150-D
151 -A [ 152-D | 153-A | 154-A | 155-A | 156-C | 157-D | 158-D | 159-B | 160 - B
161-C[162-C | 163-C | 164-D | 165-A | 166-A | 167-B | 168-B | 169-A | 170-D
171-B | 172-A | 173-D | 174-A | 175-C | 176 -A | 177-C | 178-B | 179-C | 180-A
181-D [ 182-B | 183-B | 184-C | 185-D | 186-A | 187-D | 188-B | 189-A | 190 - A
191-C | 192-D | 193-D | 194-B | 195-B | 196-A | 197-A | 198-A | 199-C | 200 - C
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SOLUTION

PHYSICS

1. cl? ol WUell HOeLct UL AL Hafelle 2l ©,cllHL
ABLLeL 8V cellRcll ofed ULSUstl WeuH crelet 418l eietle
AL O,cll cllHL ALl AU Sl ... N &2l?

(A) v1 (B) 4
(C) 8 (D) 16
Sol : (a) According to problem
1 T v .
1 /T+8 3w ..
andi T_E(“)

Dividing equation (z) and (#i), 4/ TLJréB = %:» T=1N

- (Qeatet 1 : vafette atotloll MULBHL Ayl RaR8Lele ol
RAHLeL RalRlel AL YR Vetl &lallel e etRl gatil 2 ©
ol AL 2afeite Horaal ecltell A esll GLaALEHL aell?l seell us.

(et 2 : elatlsll a2 elRel dell iglct ad ©.

(A) (Qeutet —1 203 9, (Aeutet AHyAL .
—2 413 ®; [Qelet —2 (B) (Getlal —1 413 ®, (Aeatet
2 (Qettat —1 ol 2Ll —2u{¢ 9.

(©) viaast —1w1g 9, [Aatet
—2 A1 V.
(D) (Cetst —1 A1 &, [Aeet

Sol : On loading frequency of a tuning fork decreases and on filing
frequency increases. If a tuning fork filled length z, then new fre-
quency produced by the tuning fork n’ = n + x

—2 413 ®; [Qelst —2
) (Qeltet —1 ol ALl
Aoyl etell.

. 9x 10%kg/m? Rulld detdl 1m dottdell drladl diR AlellHleHL
UURALHL 2 B, sl UR covel cdaltellell direll dotd 4.9 x
10~ 4m 48l O,cl el dgrtH (et Secll ... Hz au?
(Y =9 x 10"°N/m)
(A) 40 (B) v35
(C) 30 (D) 25
Sol : (o) For wire if
M =mass, p = density, A =Area of cross section
V = volume, | = length, Al = change in length
M _ Alp

Then mass per unit length m = T = Ap

And Young's modules of elasticity
T/A

Y= 7277
Al/l

YAIA

==>T =
l

Hence lowest frequency of vibration n = l1 / Z
m

2
Al
=W
1 “’(l) _ 1 [yAl
T2l Ap RTATP)

1 \/9 x 1010 x 4.9 x 107*

==>n = =35Hz2

1x9x10°

. otald dRaL sul HiedHHLl wRtReL WHL?

(A) Heél (B) vt

(Q) ay (D) AAsueLe(é

Sol : (b) Transverse wave can propagdate in solids but not in liquids
and gases.

5. 6L cllR Wy Bl Wa ol (vl r el Yell elelcll py Bl s (o2 =

4p1) ©. ULs(cHL eolledl WLl ¥ oldl O (Sig 2210 ASAL B,
dal Alelli{le? deld Guulol seatil 2 ©, WHL Al 7 8.0
(G A olad (Stevell HEUHL ©. AL LML LR Rt 2oL Beual
sRALL A UL LR Ao (G 0eloig Al ad &. L w,
Bl W HL olelctl e (Sigall 2pellet? ecll Hal?

g_A\i:!ﬁ;f?TS_L,

1 (B) v1:2

:3 (D) 4:1
ny = N2

Sol - T — Same

r — Same
| — Same

Frequency of vibration
_p /T
21\ mr2p
As T, r, and [ are same for both the wires
n; = nz
D1 D2

—_ =

n

ver o V2

pp_ 1
= ipo=4
D2 B P2 L1

Cto= 0 z—(oLL UL secll oL me (A

(disturbance)y (z, t), y = 1—&-;‘1:2 HovoL e ¢ = 2 s e(HUlel
1
[1+ (z—1)°]
9. W ct@aLall 2L dUlct e(PUlet olectlall el Qlu dl cd@atell
Aol m/s HL Sl 2y ?
(A) 2 (B) 4
(C) vo.5 (D) 1
Sol : The equation of wave at any time is
obtained by putting X = =z — vt
1 1 .
T1+2 1+ (z — vt)2 ()
We know at t = 2sec
1

y = Hevo BUYAML A . WLz el y HlewHL

)

T 14 (m-1)2

On comparing() and (i7) we get
vt =1
v=1

t
Ast = 2secC
V= %: 0.5m/s

. 2rx 2w :
. y1 =aisin | wt — ~ ?){GlyQ =azcos | wt — TJrqS cleal

22 Yl dslad el euu?

A A/, W
(A) %7¢ (8) ;% (¢+3)

Iy s s
© F(s-7) () o
Sol : (b) y1 = a1 sin (wt - 2%1) and

Y2 = ag COS (wtf %Tx-l-(ﬁ)

= agsin wff%—erqSJrz
- BERD 2

. _,, Y s
So phase difference =¢ + 3 and A o <¢ + 2)
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8.

10.

11.

12.

ol ceole] 2ell5el y = 0.2cosm (0.04¢ +0.020 — T) em

Sl,cll /2 ol AU clglad &L o (G1g dRRle vid? 82 ... om
&l?

(A) 4 (B) 8
(C) v25 (D) 125
Sol : (c) Comparing with y = a cos(wt + kz — @),

We get k = 2TTF:O.OQ = A=100cm

Also, it is given that phase difference between particles A¢ = g

Hence path difference between them

A A _m A 100
A—%XA¢—%X§—Z—T—25CWL

. cllR 200H z 2Ud(xiell eletsll 52 9,99 cliollel 4 2Ll e dotld

4th ooLell sRAUHL UL, ol el gL Secll ... Hz 2?2
(A) 25 (B) 200
(C) 400 (D) v'1600

7L1 _ /T1 \/7
TLQ T2
==>ng = 8n1 =8 x 200 = 1600H z

oy ? (3eLR 20 Beuat AL, LR dsll 2uglt
(A) veds aolell vt vedl (B) €28 ct@alsll wiig(ct s2cil

sl otHell elu.

(C) s el gt sl (D) 2lsuel a2,
sl el

Sol : (@If Yincident = asin(wt — kz) and Ystationary =

asin(wt) cos kx then it is clear that frequency of both is same (w)
B{(SReevatell eletctl eldglovel cly sl 16 9100 ©,24MLst Sesll

eldglevet el B [Euvets] (AsLoL seallHl 2ud O, (Lsepil e
elovelil tat(dtall doLell AR TR Secll alu?

BIME ) |2

(€) v8 (D) \/z
17
Sol : (a) Density of mixture = ppiz = W
O2 Hy

_ Vpo, +pmy) _ po, + pmy : — -
_ o = 5 (sinceVo, = Vi, = V)

1
_ Py ¥ 10pm, _ g

2

1

==>1 X —

— mz:c PHoy PHo \/7
VH2 Pman 8. 5pH2
Sy Bal S, oL ect(ol GealHL ALt UYL 660 Hz GUal 82

© Riletaellr 5; GeatHell 5, BedlH dRS um/s VL AN
Qatell aUct 52 © e Al 10 e AU ©.&cllHl eat(etell 255U

330m/s &l dl u 8l ... m/s 212

(A) 15.0 (B) 10.0
(C) 5.5 (D) v2.5
Sol: f=660Hz, v=330m/s

B (5 hm s (1Y

v

fg—flzg[v—i—u—(v—u)]

10 = f2 — f1 = £[211}
v

13.

17.

18.

300H 2 Ug(Rtelld] eat(al 2oL HiemHlell uil? e, clle
HLeaHetl SELe HetiH eUlsilclR 0.1em Elat,cll $9Lsll HedtH Aot
(A) v60rem/sec (B) 30mem/sec

(C) 30cm/sec (D) 60cm/sec

Sol : (@) vmax = aw = a x 27n = 0.1 X 27 x 300 = 607 cm/ sec

. A8 61198 ULOu Yl[CtRtsll 812 22m /s cll ossuell v 28l

© Ulell2sll 812 alRL 176 H z 2Ud(ct eLrlelcll &lel clauseltrt w1
©. ol W5 165H 2 ©RAclcll ALSet 125 2Lt 52| 26Ul O ollSs
AcllRel g BeeLatldll ot &lu dl oUSsell SU ... m/s 3l

&ol? (ecllHL ect(etell 955U 330m/s)

Motorcycle

Police Car

Stationary siren

27 mis ¥ {1863 Hz)
(176 Hz)

(A) 33 (B) v22

(©) o (D) 11

Sol : (b) n1 = Frequency of the police car horn observer heard by

motorcyclist

ne = Frequency of the siren heard by motorcyclist.
v = Speed of motor cyclist

_ 330—vw

T 330 — 22
=v=22m/s.

330 +wv
330

na X 176 ; ne2 = X 165n; —ne2 =0

. ol RcR§lelal A gu12) sUst salclcll 2 e Wl A seS Rietouu

©,215 2812l 2Ug(rt 100 © .ollovt 2aRLelsl HLBL edlieldl
gl AvUl 12Uy ©,cl ollevt 2eteslelsll glrt Secll auu?

(A) v102 (B) 98
(C) 99 (D) 101
Sol : (a) Suppose n4 = known frequency = 100 Hz, ng =7

x = 2 = Beat frequency, which is decreasing after loading (i.e.x J)
Unknown tuning fork is loaded so ng |
Hencena —np =z ... (i) = Wrong
ng ¢ —na =z ... (it) — Correct
=>np =na+x =100+ 2 = 102H z.

. ol Wiy 56 Bkt dald 97

(A) v 2Ud(xt (B) o1l 2uqltt

(C) A8l 2ia 618l gl (D) @syel e

Sol : (a) In closed pipe only odd harmonics are present

WLl clRoLe] A{SREL y = 0.40 c0s[2000¢ + 0.80 2] m &Lt
ddlell Ut Secll a?

(A) 10007 H z (B) 2000H =

(C) 20H> (D) v10%0,
Sol : (d) Compare the given equation with yF: acos(wt + ko)
=>w = 27n = 2000
e~y = 1000,
™

800H = U9 (xtell ecllel Byt sellR ALuRet 816 sllcitell g2 s
GLafl 283\ cles 15ms—t el QaLell aUlct $3 ©.cul? 2 eclfatsll
Bg(et,2selell wrtellcle wlctect(at (usel) 230 218 Hlclls
$edl ... Hz 2uq(tialal ea(e ietoel 2(cyil ta(dell 4ot
330ms! C‘Ll.)

(A) 800 (B) v838
(C) 885 (D) 765

Sol : Here, frequency of sound emitted by siren,
vo = 800Hz

Speed of source, vs = 15m/s
Speed of sound in air, v = 330m/s

Apparent frequency of sound at the cliff = Frequency heard by ob-
server = v

Using Doppler's effect of sound

u=2.5m/s . 330
! = ——) vo= ==o—— x 800
S) : g ! (v—vs)vo 330 — 15
- At RV = 2
)}) E((( % x 800 = 838.09Hz ~ 838Hz
Page No: 13
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19. GLEWHL dotald (S) el A2 AL (P) GcUsl AU O, 5 vial P Sol : The standard equation of a wave travelling along +ve

aRolell BSU 4.5 km/sec Bel 8.0 km/sec ®, P A1) § d3d1 @ — direction is given by
secll 4 (Aete aell dlena dl, eigue sex Rexlausell sea ... y = Asin(kz — wt)
km @ldR el ? where
(A) 25 (B) 250 A = Amplitude of the wave
(C) v2500 (D) 5000 k = angular wave number
Sol : (c) Suppose d = distance of epicenter of Earth quake from w =angular frequency of the wave
point of observation 1
vg = Speed of S — wave and vp = Speed of P-wave then Given: A = Im, A = 2mm, v = —Hz
d=vptp =vstsor8tp = 4.5tg ) ) ™
™ ™
==>tp = i;ts, given that ¢ — tp = 240 ==>t — %ts = 240 As k=-—=5-=1
L 240 x 8 — 9y = 2 1 -9
>ts = —ge—=548.5s w = 2mv = 2T X —
.d=wgts = 4.5 x 548.5= 2468.6 ~ 2500 km .. The equation of the given wave is
20. oL (e (oLl 2Uct sRcll dRatstl {ULcdlsiLell (Reld @l olel y = lsin(lz — 2t) = sin(z — 2t)

. . . 5 . .
®. dotald R2llelldR y (z,t) = 0.5sin (Iﬂ—x) cos (2007t) HYOL 24, {0 R (0= 6.0 g, AOUS= 60 cm el AUSOS, AAF0 =
1.0 mm?) cllR HLS coldlel d2lell SU 90 ms © oW cllRell 1oL

UYAHL U ©. tel z—(gUHL AUt sl A@atell AdL (m/sHY) At ms
HISUAR 16 x 101 Nm~2 @ld ofl cllrell clotsil sectl aaRl

Al M2 (z 2lel ¢ e el AgesHL ©)

(A) V160 (B) 90 2l g2l?
(C) 180 (D) 120 (A) 0.02 mm (B) 0.04 mm
Sol : Given, y(z,t) = 0.5sin (%r — z) cos(2007t) (C) v0.03 mm (D) 0.01 mm
T
comparing with equation —y(z,¢) = 2 a sin Sol v = \/%
kx cos wt :
oo 5r 00— YA _ [16x 10" x 107° x Al
w = 200m, k = = “Vm 6 x 10-3
speed of travelling wave = 8100 x 3 x 107% = Al = 0.03 mm
w 2007 8
v=—=——=160m/s . .
k  5m/4 25. eal(el dRaLsll UGl n Bt Aol v ©,dsll 2UG(cL 4n SRl stell
21. o) ecl(3 BaH &L 0.25 sec ML 4 e Bugt 2ld,cll olal Bamell L5l ... v A2
lL(ctll ctsleldd el euu? (A) v1 (B) 2
(A) 4 (B) 8 (€) 4 (D) 0.25
() vi6 (D) 1

4 Sol : Wave velocity does not depends on the frequency.
Sol : (c) No. of beats = frequency difference = —— = 16

0.25 26. URRUR Aot &lu, dell ol S UR 72km/hr ¥a 36km/hr il
22. HioLell €2 vl el d4vs Al dotell 5SU 4m /s ©,0la el Qatefl ovell sL2 Lsollovial sl 52 ©,udcll 812 280H 2 oll &lel
240H 2 oll ¢cl(3 Bual $2,ll Secll g Ao (el ealEiel caUScll olal slRel Wscll Ruill 2Ls 24Lel oletidetl well 45°
ddL = 320m/sec) Sl cll ollevt sleell gdcra sedl ... Hz gt ietaiu?
(A) v6 (B) 3 (A) 321 (B) v298
(© o (D) 12 _ (C) 189 (D) 405
Sol : (a) Frequency of sound heard by the man from approaching
train Sol : (b)Here va = 72 km/hr = 20m/ sec
—— ( v >:240( 320 ):243Hz vp = 36km/hr = 10m/ sec
U — Vs 320 — 4 o
, v + vp cos 45
Frequency of sound heard by the man from receding train n=n m
v 320
.= =240 ( ——— ) = 237H
= () =20 () - e (SO
Hence, number of beats heard by man per sec 340 — 20/
=N —n, =243 -237=6 |
Short trick : Number of beats heard per sec i
2nvvg 2nvvs 2 x 240 x 320 x 4 T :
= = = =6 o A |
v 0% (v—uvs)(vtvs) (320 — 4)(320 + 4) ----E&D i qmmmmmm oo
' Stationary observer 735" !
E l
Ui COS 45°  ~o ilr;
b -, =5
s i W s i -]
o kU RO RO | | — RN TRCRC RO U €OS 45°
v A e e é e v g & é‘ﬁ @ e L -
: .
Receding train Approaching train :..-/4;:,
=,

23. y— (Bollll 1m ellelldl? dRleldl,2mm dRalcdolls h,
™

. . . i & %
SR AL et —o— (oLl R 5l Aol —— @ 2 ol ALt elRlell HOG{ct UYL 100H 2 O, A8 QL3HL AUt 4%

dellRell el e Geust el

eellay.
(A) vy =sin(x —2t) (B) y = sin(2 mx — 2mt) (A) 1 (B) 8
(C) y = sin(10mz — 207t) (D) y = sin(2rz + 27t) (C) 4 (D) v2
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Sol : (d) Frequency of vibration in tight string

ne P /T

T2V m

én(xﬁ
&_AT_l

- _ﬁ_ix(4%)=2%

2 2
==>Num =An=— =2 x100=2
umber of beats n= 100 %"= Tog < 00

250 H z silct HUY(RIALOUL BaH oS 1§ B sl 2U(RLell BaHal
ect (el 8l 4 e /A5es UL O, L Bsilcl 2UY(cLell BgHell
(Rl -URiclel 5 21e/A8es U ©, YUR d 513H 2 2Ug(cLsll
Garell ecllelcl sRcllHl 2 ©. L Bslld 2UYRU ———————-

28.

Sol : Let v be frequency of the unknown source.

As it gives 4 beats per second when sounded with a source of fre-
quency 250Hz

s v =25044 = 246Hz or 254.Hz

Second harmonic of this unknown source= 492Hz or 508Hz which
gives 5 beats per second, when sounded with a source of frequency

513Hz Therefore unknown frequency, v = 254Hz.

10em R &L (Qaoeet (€Lt et sl dRalel Aot
2.5 cm/sec ©,cll 2sec US| el2l (12 U8l 56 Reilcl e2l?

l«—10 cm—

29.

k—10 crm—

(D)

Sol : (c) After two seconds each wave travel a distance of
2.5 X 2=5cm

i.e. the two pulses will meet in mutually opposite phase and hence
the amplitude of resultant will be zero.

30. 392 Hz oll 2aAR$LeL 50cm dotidell 13 ALl Bejslle 52 ©.ols

2% eLScll Secll e ALo?

sleL ellaa it 2Ud ©, @ uR Hlel eaatell Beust eldl 2ie OB
ol 4Lt eollcai it 2 ©,90 P ol 2Rt 341 H2 Qld,dl Q <ll
YR Secl ... Hz e

Hz O.
(A) 246 (B) 240
(C) 260 (D) v254 33.

34.

35.

(A) 4 (B) 6
(CQ) v8 (D) 12
Sol: (@) n o L==>20_ Al
l n l
If length is decreased by 2% then frequency increases by 2% i.e.,
n2 — N1 _ e
ni 100
==>n, —n *ixn *l><392*78~8
T T 1007 M T 100 e
31. 500Hz UYL BgH 30m/s ell A2L2ll (RoUR A SAS1R
dR§ 2Uct 82 © dclselsiea Aetaldl 2uglt Sedl ... Hz
Y7 (el tetlate]l 5SU =330ms™1)
(A) v'550 (B) 458.3
(C) 530 (D) 545.5
. ! ! 330 —
Sol:(@n" =n (v—vs) =n' =500 (7330_30) = 550H 2. 36.
32. RS$eL P ¥ial Q ol AL $Ust $2Aclcll BUat lcll 2ue O A il

qal- 2 5m
e |
& 2(-

1t/

0] : L tis

T3 (s)

(A) 341 (B) 338
(C) v'344 (D) syel«(e
Sol: (0)no = 341 + 3 = 344Hz or 338H~

on waxing @, the number of beats decreases hence ng = 344H z

85cm Alofl s 3l oied dtull HI 1250 H 2 &l 2G| Secll
wLglcts 2uglct Hol? el tal(etatl oL 340m/s ©.

(A) 4 (B) 5
(Q) ve (D) 7

Sol : Fundamental frequency of the closed organ pipe is

v
v =

4L
Here, v = 340ms ™', L = 85cm = 0.85m
340ms~!
=2 _ —100H
V= Ix085m - [00Hz

The natural frequencies of the closed organ pipe will be
vy, = (2n — 1)v = v, 3v, 5v, Tv, v, 11v, 13v, . ..

= 100Hz, 300Hz, 500Hz, 700Hz, 900Hz

1100Hz, 1300Hz, . .. and so on

Thus, the natural frequencies lies below the 1250Hz is 6.
2ol 8Ly = 10 sin 7 (0.01 2 — 2.00¢) em QUL §Lell
HetH AL B2l ... em/sec &ULU?

(A) ve63 (B) 75

(C) 100 (D) 121
Sol:y=Asin(kz — wt)

y =10sin (0.0lrz — 27t)

A=10cm, w =27

S Aw =271 x 10 =63 cem/sec

B§ ARy = 0.25 sin [10mz — 27t] O,dl ——

(A) v ceaLaet X (e2uHl WRtRq &2l ctall dsll d@atcdoud
0.2m ta (et 1Hz 8l.

(B) ol ct@aL kel X (e2UHl MR &2l clall SU(ARclR 0.25m i
Aell daLeels 0.2m 9l

(C) A cearrel X (el uteq &9l el »uglct 1H - &2l.
(D) A @ st = (E2Liil MR @2l dtall dsll datcous 0.2m

el (et « Hz &9
Sol - y& = 0.25sin(10mx — 27t)
’ Ymax& = 0.25

kz?leﬂ':&)\zo.Zm

w=2rf=2r= f=1Hz

The sign is negative inside the bracket. Therefore this wave travels
in the positive x — direction.

Decibel 8lell ¥4 9.

(A) ustetell dlsicll
(B) X — rays (AlseeLsl

(C) veetletoll Alstetl
Sol : (c)

SRl

(D) (a(3ReLel Gl
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37. A¥a B ol Ralld allvetl dRoll Buat s2 ©. sl C (g
AL D). A (Stg 210 Al ctell 2Ug(ct 500 Hz O, A e 4m /s
sl datell C g 2Uct $2 B, € [Gig LA 6 e AU ©O.
ULR A, C el 4m/s ol ALl 2 MU D RULR C o 18 e
Aot ©. W eat(etell AU 340m/s €l dll B 2alld 2210
Blglct Hz HL Secll e8l?

A C B
L & —8
(A) 500 (B) 506
(C) v512 (D) 494

Sol : Case 1 : When source is moving towards stationary listener

apparent frequency ' =7 ( v )
vV — Vs

340
=500 (%) = 506Hz

Clase 2 : When source is moving away from the stationary listener

v () a0 (340) _
n —n<v+vs)—500<344)_494Hz

In case 1 rumber of beats heard is 6 and in

case 2 number of beats heard is 18 therefore frequency of the
source at B = 512Hz

f= 500 Hz
A—>4mls C B
» - .

Listener

38. UlalstlHl clioltel 10V 9,610l gt Beust sell HLe dellel
52¢ ... N 8 U2

(A) 5 (B) 20
(C) v40 (D) 80
Sol: (0) n < VT

ni T1
==>_"_ /=
no TQ
—=>n_ (10
2n T2

==>T, = 40N
39. oleL WUl Hoeid UG 50 Hz el 27 dReletell
et Secll ... Bz auu?
(A) 100
(C) v250

(B) 50
(D) 150

Sol : (c) Frequency of 2" overtone ns = 5n1 = 5 x 50 = 250 Hz.

40. oL (Ve (A (E2LLHL AN 30 /s ol A2l 2Ulct 52 ©.
aAutell s elel daud © Vell Uglct 540 Hz 9. olal vlsollevia
5124 83 A Uell ollovt R (Vetotl Sl glRl Sectl H zell
By glctalal ey Aeouel? ealeiell 3sU 330 m/sec ©.

(A) 450 (B) 540
(C) 270 (D) v648
Sol : We know that the apperent frequency

£ = (m) f from Doppler's effect

vV — Vs
where vy = vs = 30m/s, velocity of observer and source
Speed of sound v = 330m/s
- Frequency of whistle (f) = 540Hz

, 330430
330 — 30

41. Bislld UYL 250 H 2 AL 8 e UcL A5eS VAol 270H 2 A2l 12
e Ul Ases Bauat 52 O.cll vsilc gL Secll ... Hz e9l?
(A) v258 (B) 242
(C) 262 (D) 282

x 540 = 648Hz

42.

43.

44.

45.

46.

47.

Sol : (a) Since source of frequency x gives 8 beats per second with
frequency 250H z,

it's possible frequency are 258 or 242.

As source of frequency x gives 12 beats per second with a fre-
quency 270H z,

it's possible frequencies 282 or 258 H z.

The only possible frequency of x which gives 8 beats with frequency
250H z also 12 beats per second with 258 H z.

480 Hz 2Ug(ct tLddll aLr8lelstl GUUlaL ejati(ect ol
eallML ecl(etell 95U (1) HIYCML 2L ®.AHL £, = 30 em 1
£y = 70 em AollgR Baelle AU O.dl v 3ecll ..... ms™!
&9l?

(A) 332

(C) v3s4

Sol:v= 2f(lz — l1)

v =2 x 480 x (70 — 30) x 1072
v =960 x 40 x 1072

v = 38400 x 10~ %m/s

v = 384m/s

ol ofe, WSUs{l Hoeid ATt &LRL 10 e AL ©, W
dotdetl oRltR 25 : 26 &lu,cll Hoeid gt Secll auu?

(A) 270H2,280H = (B) 260Hz2,270H =

(C) v260Hz,250H = (D) 260Hz,280H =
Sol: (c)n1 —na =10... .. (4)

(B) 338
(D) 379

. v v
Using ni, = Eand ne = i
ni 12 26 ..

=> == ...
no l1 25 (”)

After solving these equation n; = 260H z,ne. = 250H z

ol 2aRslela VlsA1el SUst sAcll 3 e Ulcl A8S AU
©,215 2cR81eLoll 2uUg(tt 256 B .ollevt 2etrslela Hlol eoatleldl
gl {vul 3 Ulcl Ases e ©,cl oflevt 2aRsLelell gl
sedl ... Hz U2

(A) 250

(C) v259

Sol : (c) It is given that

n 4= Unknown frequency =7

np = Known frequency = 256 H z
x = 3bps, which remains same after loading

Unknown tuning fork A is loaded so nA |

Hence na | —np = z ... () — Correct

ng —na = x ... (i) = Wrong
—na=np+x=256+3=259Hz.

aeol ellsRely = 107*sin (600t — 20+ %) m &l

c@atell Aot Secll ... ms™t ALU?

(B) 253
(D) 262

(A) 200 (B) v300
(C) 600 (D) 1200
Sol: () v= %: @ = 300m/sec.

A g cApole A{$R0L y = Tsin{m(2t — 22)} Hevol BUUABHL A
© ol z HleR el £ ASSHL O, cll VAL dAR2Lstl A2 (m/s HL) Secll
&9l?

(A) v1 (B) 2
Qs (D) 10
Sollv:%:Z—ZZIm/s

Y1 = asin20007t ¥ y; = asin 2008 7t AR &AL Ulcl A5ed
sedl ... g Aetay?

(A) 0 (B) 1

(C) v4 (D) 8

Sol : (c) Number of beats per second = n; ~ no

w1 = 20007 = 2mn; ==>n; = 1000

and we = 200871 = 27Ny ==> no = 1004

Number of beats heard per sec = 1004 — 1000 = 4
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48. WAL d@ate] AHU80L y = 2sin7(0.52 — 200¢) &L, cll ALl
dat Sl ...... em/sec AUU?
(A) 100 (B) 200
(C) 300 (D) v400

Sol : (d) Comparing given equation with standard equation of pro-
gressive wave.

The velocity of wave
_ w( Co — efficient of t) 200w
" k(Co — efficient of ) 0.5m
49. z— (€2l MRHRAL dotdld d®dle] -8 y(x,t) = 8.0sin
T . . . .
(o.5m ~4mt — Z) o7l 2 HleHl 21l ¢ A5eHL © 2L AR2Lell

=400cm/s

AY —————— m/s &L
(A) v8 (B) 4m
(©) 057 (0 7

Sol : y(z,t) = 8.0sin (0.5771‘ — 4t — g)

Compare with a standard wave equation,
. (27rx 27t )
y=asin| —— —+¢

A T
21 2
we get N 0.5mor, A = 0Br =

v=1/T = 2Hz
Wave velocity, v = Av = 4 x 2 = 8m/sec
50. y1 = Asin(wt — kx) e yy = Asin(wt — kx — 0) dR2L MLl
(SoLtL atlct 83 ©,cll HieaH oLl seLell SUlSRcll? Secll &AL ?
(A) v2A cos g (B) 2Acosb

(Q) \/§Acosg (D) V2Acoso

Sol : (a)The resultant amplitude is givenby A =
VA2 4+ A2 + 2AAcos0 = \/2A2(1 + cos0) = 2A cos0/2

51. 380 1ol 384H z UG (L elLclcll 2cLR$Lelal ALLRL SUst SAclcll
4 g Beual el ©. HetH dlalley AGHOUUL UBL Sedl ... sec

AHA A TH ALY AeLUY?
(A) 0.5 (B) 0.25
(C) vo.13 (D) 0.0625
1 1 1

Sol : (c) Beat period T' =

ni~ns  384—380 40

Hence minimum time interval between maxima and minima t = 3=

=sec.
8

52. 61 MLl WslRell alollHL aloll A ¥ ofal ©3ell vieell & 2iq
ol B 215 BSell old O .atull A ua «toll B ol 4o
Gl SR Secll ud?

(A) 1:2 (B) 1:4
Q) v2:1 (D) 4:1
SO|Z(C)7LA:£; ng v =na/np=2:1

21 4
53. AHLet celd daletel Alelli{leretl cdirell Hueid 2ug(tt 500H 2
©,218 ARML AU 3e¢ ... % AellRell 5 4e Ao ?
(A) 1 (B) v2
() 3 (D) 4
Sol : (b) To produce 5 beats/sec.

Frequency of one wire should be increase up to 505 Hz. i.e. incre-
ment of 1% in basic frequency.

noc VT or T o n?

==>percentage change in Tension =2 (1%) = 2%

54. oL WY e vicell Wduell wam larelet AHLet el ol dell
dottdell 2Ll secl el ?
(A) 1:2
(C) v3:4

(B) 2:3
(D) 4

55.

56.

57.

58.

Sol : () If is given that First over tone of closed pipe = First over
tone of open pipe

v (%
Y9 X))
= (4ll> (212)’

where [, and [, are the lengths of closed and open organ pipes
i 3
hence L1
RAHLe cllyHLel &l oL 215 URMLS(LS clyell elatctietl oplet?

L % Sl dl ealeiell assustl ayllcl? Secll auu?

(/),:)1:2 (B) 4:1
(Q) v2:1 (D) 1:4

Sol : (c) At given temperature and pressure

VX —=

NG

==>U_ @:\/2:2;1
) 1 1

slleletiLell 56 Bglisll GaH &l U ALeLoll aLsLd.
(A) 100Hz ¥al 150H 2 (B) v20Hz ¥l 25H2
(C) 400Hz ¥l 500H 2 (D) 1000H z ¥1a 1500H =

Sol : (b) For hearing beats, difference of frequencies should be ap-
proximately 10H z.

(RauR Al set 812 g Al got e €2 vell et LRl 2{etoudl
UG 219H 2 A 184H 2, &AL cll getoll Ao el HO L[zt
Sedl auLu? (eclrl elletsll doL 340 m /s ©)

(A) 15.5ms™', 200 Hz (B) 19.5ms™', 205 Hz

(C) v29.5ms™ 1, 200 Hz (D) 32.5ms™1, 205 Hz

ISoI : (¢) When train is approaching frequency heard by the observer
IS

v
Ng =N
v — Vg

340
219 = — ... (@
=219=n (340—Us) (4)

when train is receding (goes away), frequency heard by the observer
is

( v )
Nne=n
v+ vs

340 y
:>184:n(m) .. (30)
On solving equation (¢) and (i7) we get n = 200H z
and vs = 29.5m/s.
(3242 BLAALSLSLR 6L RectRSLelell Blclley UG © Vel Vs
ey AHAA SR 12§ AU D o ol dstiell g2 v (el
SU B allvell vsuell vol 29l &), vaclsesiz 2 e Wc
Ases AL © . €285 aAR812lell eletsllell 2Ug(ct vy = 1400 Hz
Ba eclHL ealletell 5SU 350 m/s €U cll €28 aARSLeledl 5sU
secl eol?

1
(A) gm/s (B) 5“1/5
(C) 1m/s (D) ‘/im/s

SO|ZU1:( ¢ )1}0
c—v

vy = ¢ [

2 c+wv 0

beat frequency = v1 — v2

= CVq -
c—Vv cCc+v

. ctv—c+ov)
= CVg 2 _ 2 =

N 2cvov o 2vov o

2cv§v
2 — 12

c2 c 2
2 x 1400 ><v_2
350
1
=>v= Zm/s
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vV Sol : We know that velocity in string is given by

v
V= T (1)
M
N m _ mass of string
: =

e 5 herep= —= —————
Observer v, where =7 length of string

59. 10m douldell elHL 5 U &,d@dtell AL 20m/s elud,cll it The tension T = ™ x x x g (D)
sedl ... Hz aU? ¢
(A) 2 (B) 4 From (a) and (b)
dxr
(C) v5 (D) 10 . = VT
Sol : (c) String vibrates in five segment so 5)\ =1 120y — JEdt - f()[ /24 — \/gf()/ dt
21 v v 20
A= GHencen = =5 o= 5 10 02 oVl = /g x t ,~,t=2\/§=2,/f—8=2\/§
60. ol MR €lalled a2l GAlAl HLRLRL Lol ULS cUlR, el €2 AseS
ysell Aetoud &, ol el o] R $ed ... m &2l? LLLL
(&L eABiell 55U = 340ms ")  »
(A) 340 (B) 1620 [
(€) 680 (D) 1700 T
Sol : (a) Total time taken for both the echoes t = ¢1 + t2 = 2 sec '1‘
C2dy  2ds X
butt = ==+ =~ v
St = 2(di + o) 65. (Mutsllell ol sual A gLl eotictelHl 2Ud . dell &Ll Gcuat
v i 340 %2 eldl ;&qu& n1 ¥ ny QU ol €2 215631 Sedl e etouel?
v
= (d1+d2) = 5 =5 = 340m. (A) §(n1 — na) (B) §(n1 +n2)
(C) \/7L1 ~ N2 (D) 2(7’L1 — nz)

66. SLS Beialléld otoll yell el Aol wiaSa €l Ul 2Ldet sl .
&Y UL AL MUL2LRULALAHL &alL eetetetl Aot MMl AuRLd ©.
a2 WL eLecll dtullal dstl vical Bsiell alws elRcll (etettslell
ol 11 em 2210 A (l2llsll (1L8) BUALAL AL 512 H 2

61. 30m/s oll QoLell 812 Bellet 25 8 28l ©.512etL el ofl gl eRlelctl ect(el (Rl et Bisgetle Geust 52 ©. vl WulloL
600H 2 QL cll gldleal Aafetaldl 2Ug(ct ... Hz (&L ecletall o{lv 256 H 2 2uLg(ctell eat(at Rrflaell yetaialdd seanit 2ud
doL 330m/s) © cule He aidle WL U 2 2dee! (seuelell ol
(A) 480 (B) v'720 27 em AARLAL Sl AR HOL O, UULEHL HOL AL ectHL eatfetell Aot
(C) 510 (D) 570 oo ms™ ! ol dlwSell 2l

Sol : Car is the source and the hill is observer. (A) 322 (B) 341
Frequeney heard at the hill, v; (C) 335 (D) v'328
. wxu 600330 Sol: Ay = 4(11 + ¢)—
ST V) T 330 - 30 512
Now for reflection, the hill is the source and the driver the observer. Ao =4(27+e) = %

(330 + 30)
= oy X l+e 1

330 re 2
600 x 330 360
:Uz—wxﬁﬁvz_mOHz = 2242e=27+¢
62. stl2stiHell sUl ol URAREL HLS HitdHsll «v3? otell. PR .
, : 67. ol (Uyslall § Vel Hoeid UG g el np ©.AHA Sl
(A) 3ells (8260 (B) v (Gegyctjordla ceall .
(L ) Q N3 © 24 Ad Ande adll (Tydlell Hoeict 2uglt ael.

(C) el 3L (D) SURLsllée ni +ng B) 712 2
Sol : (b) EM waves do not requires medium for their propagation. (A) 2 (B) Vni? +ns

. . ninz

63. ot X — [ERLHL MRARL WHAL 2L HIE @ = 2em, v = 128m/s Qv (D) (n1+n2)

z:)‘l A =4/5m O 2l L d”i;‘){‘ﬂsm ———————— me 8. viedl WUl Hoeld BUgRL fo8,69 dsil pisell dotts uellHt
y = y = .
0.02sin (15.72 — 2010¢) 0.02sin (15.72 + 2010¢) sousdl el neydt 2uqfet 4
© ¢ y = ©) y = AR O
0.02sin (7.852 — 1005t) 0.02sin. (7.852 + 1005t) (@) fo/2 (D) 2fo
Sol : Amplitude = 2cm = 0.02m, v = 128m/s Sol : The fundamental frequency of open tube
4 128 vo= 2 )
A= 5= 0.8m;v = 08" 160Hz 2l
’ That of closed pipe
w = 27v = 27w x 160 = 1005; k:2£:2l17.85 v .
A 08 ve =g ...(4t)
y = 0.02sin(7.852 — 1005t) e z

64. 20 m ofl 218 Lot elelad s e 2uaRell cesiacl 2uda According to the problem [ = -
©.qell LAl B etlo] 2oL e LlWEl SReUHL AU D 2L AL v v
e BUR AR Al uslAA HIE Sedll AHU ARLRl? (g = 10 Thus v, = L2 Ve (i)
ms~2 cl) From equations (i) and (ii7)

(A) \/2\/59 (B) \/is Vo = Ve
(C) 2mv2s (D) 2s Thus, ve = f (" wo = fisgiven)
Page No : 18
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69.

70.

71.

72.

73.

50em A 5lem dAldold dddl d@alell 12 2aie Wlct Ased
Gaust &l ©,cll edd dRdLell dsu edl ... m/s &ld?

(A) v306 (B) 331
(C) 340 (D) 360

. _v__v _v_v
Sol: (@ ny = N = 050 and ns N~ 051

1 L} — 12

0.05  0.51

12 x 0.51 x 0.50
0.01

215 (Ve ucct up v dorell A8 S .U A 0.9 km Al eld

U A &lel doUd ® Vell USEN SISARA 5 seconds UL Ao

®. N el eat(dtall A1 330 m/s QLU dl BFatall Aol m /s 4l

secll eol?

ATL:TL1*TL2:U|:

==>y = =306m/s

(A) 32 (B) 27.5
(C) 60 (D) v30
Sol : Let after 5 sec engine at point C'

_ 4B BC

" 330 330
5= 0.9 x 1000  BC

T 330 330
. BC = 750m

Distance travelled by engine in 5 sec
= 900m — 750m = 150m
Therefore velocity of engine

_ 150m
" Bsec

| ENGINE

(Rat? cRote| 2H{\8R0L y = 5cos(ma/3) sin 407 ¢ em QUL o
(teaie (Gig cteRle id? Sed] ... em &lu?

= 30m/s

A 09km

C

[l el !

(A) 5 (B) =

Q) v3 (D) 40

Sol : (c) On comparing the given equation with standard equation
2T m

Hence, distance between two consecutive nodes A = 3 c¢m

A ALSeLSLR (3elR BaH RS ecl(etell datsll 5 HL ailatsll d2Lell
ofct 83,cll UL el ... % SR8l A1U?

(A) 5 (B) v20

(©) o (D) 0.5

Sol : (b) When observer moves towards stationary source then ap-
parent frequency

-

_ [M} ne 80— 1om
v

5

Increment in frequency = 0.2n

SO percentage change in frequency = % x 100 = 20%.

(R O] Bllovell dRILe LS o HLHHL AHLeL [B2LHL 2Uct SRcll
Sl datl Hie 6L ofl 2 Hevor Uyl U ©

y1 = 0.05 cos (0.50 w7z — 100 7t)

y2 = 0.05 cos (0.46 mx — 92 7t)

cl el Aol m/sHL Secll Hal?

74.

75.

76.

77.

78.

Sol : Standard equation
y(x,t) = A cos (%x — wt)
From any of the displacement equation Say y1

% — 0.507 and w = 1007
- % =0.571

1007
V= 0.57
8 ALsSA cAlUHLel 2USHYeL (0,) HL eelltsll 5SU 460 ms~

®. d o cdluHla (&leuH (He) HL ealatsll 54 ... ms~ ' 8l

= 200m/s

(@ eel Ayl tirdy

(A) v421 (B) 500

(€) 650 (D) 300

Sol : Speed of soundis givenby : v = 4/ %
gRT gRT

Vo, = D) and Vye = T

VO, Tx3 x4
vEe VD5 x32x5
2
or Vge =460 x 10 x 1/5 ~ 1420m/s.

glalet dR$ 72 km/hr ot A2Lell vl 812 124 vib/sec oll
Bllg(etatol elsd aousdl stdaea oetaldl 2uglt sedl ...
vib/sec ALUAEAHL eat(etell AU = 330 m /)

(A) 109 (B) 132

(C) v140 (D) 248

Sol : (c)The frequency of reflected sound heard by the driver

W —n v — (—vo) . v + Vo
vV — v v — Vs

_ 330 + (72 x 5/18)] _ L
=124 |:—330 — (2% 5/18)| ~ 140 vibration/sec.
E 1
|
|
E T
| ]
E I
. I r[
Va » T - I Uz =g ?
o ) et Sl ) )&
: Echo sound
oltL WUl HOe{c UYL 1500H 2 ©,dl HeH Sedl Blarelst
HLQLRL Rileoll 2157
(A) 14 (B) 13
Q) ve (D) 9

Sol : (c) Critical hearing frequency for a person is 20, 000H z.

If a closed pipe vibration in N'** mode then frequency of vibration

n= 7(21\]4; DY _ o8 — 1jmy

frequency of vibration)

Hence 20,000 = (2N — 1) x 1500 ==>N =7.1~ 7

Also, in closed pipe Number of over tones = (No. of mode of vibra-
tion —1)

=7-1=6.

&AL eat(stell U 330 m/sec .5 40em etz 2udal ol (G

A2 s clglelel 1.6 Sld,cdl dRalell gt Secll ... Hz e
(A) 165 (B) 150

(C) v660 (D) 330

Sol : (c) Phase difference = 277r>< path difference

(where n; = fundamental

2
==>1.67 = x40
= A=50cm =0.5m
==>v =n\
==>330=0.5 x n = n = 660 Hz
L3LHL ol 69% cLelRcll, BLY(RL BLRAOL AvLell HLS et sHL
52l % ... AeLRl sRell US?
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(A) 92 (B) v200 (A) 20 (B) v'30
(C) 100 (D) 332 (C) V69 (D) 69
Page No : 19




79.

80.

81.

82.

Sol : (b) n @:> 1 < v/T (As n= constant)

l
l2 [T 169
==>—= /== — =1. =11 + 30%
I T1 ll 100 = l2 311 l1 30% of l1

& 139 &LRLHLEUH UL $LUe], R2eUlellct? cleolell WRLReL (Eautel dot
2 elad,del sl cleall 5& ©.

(A) veolald L (B) oLt 3L

(€) worr{l ct@at (D) @suel «(2

Sol : (a) In transverse waves medium particles vibrate perpendicular
to the direction of propagation of wave.

WIHL @dLs] AHLERCL y = 0.5 51 (10t + ) m QLU cll cAR3Lell
QoL Sl ... m/s ULU?

(A) v10 (B) 20
(O (D) AsugLa(d
Sol:v=w/k = 10/1 = 10m/s

100 Hz 2Ug(ctell eatlet Gausat sl eallel 2ald /S’ dell
adlsesiz /0’ 2 Asolloviell 2is 2id? Reur &.eald
GgH 19.4 mis~ ! >suell aUct 52 ©.dell aU(ctell (€21L,BaH il
Bl setsleell 22latel sl ALell wvit 2Ll 60° ol vl
ofatld . ¥ LAl 2uLg(ctl e2lldd © . Bl selsiR dell

Raulct ur v (22 Gledl 28 ctl Al seL sl &LRL RAALAL
ect(etell ueLAL 2uglRl ——————— Hz a9\, ectiMl ecatell
U 330 ms ™! ©O.

L
60°
S O
(A) 97 (B) 100
(C) v103 (D) 106
Sol : Here,

Frequency of source, vg = 100Hz

Velocity of source, v, = 19.4ms™*

Velocity of sound in air, v = 330ms~*

As the velocity of source along the source observer line is vs cos 60°
and the observer is at rest, so the apparent frequency observed by
the observer is

v=ovo [ ——Y%
- v — vs cos 60°

330ms~!

= (100Hz) -
330ms—! — (19.4ms—1) (5)

330ms~?
330ms—1 — 9.7ms—1

330ms™*
320.3ms*1> = 103Hz

Vs

= (100Hz) (

= (100Hz) (

60°
S v, cos60° 0

@dle] d@ol- AHlsRely = 3smg(50t —2) m ®.dl seLel
HETH 055U el @dLell 5sUell 2RILctR Secll ey ?

(A) 2r (8) v

(o) X

(C) 37

83.

84.

85.

86.

Sol : The given wave equation is
y = 3sin g(SOt —z)

y = 3sin (257rt — gx> ..(2)
The standard wave equation is
y = Asin(wt — kx)
Comparing (z) and (iz), we get

...(id)

™
=25 k=—
w T, 5
Wave velocity,
w 25T _1
= 2= = 50ms
v k) (77/2) ms

) . _dy d . T
Particle velocity, v, = PR (3 sin (257rt 5))

= 757 cos (257Tt — E)

2
Maximum particle velocity, (vp) ... = 757ms !
(Up)max _ 757 _ 3
"= —— = -7
v 50 2

€lalled dRs 30 meter /sec sl ALl vl 812 600 H 2 el
Big(tatol eldd aousdl gdare sedl ... (Hz) 2ug(ct
ietol? (el eelletsll 25U = 330 ms™?)

(A) v'720 (B) 555.5
(C) 550 (D) 500
Sol:n' = Mn =T720Hz

UV — Vear

ol 2cRlelal gLl SUet sAclcll 6 e Wlct AseS Aetad
©,215 2cR8LeLoll 2uq(rL 256 ©.ollovt 2etrslela Hlel etatleldl

esll AvUl 6 Wlet Ases ety 9,dl oflevt 2aR$teLsll gl
Sl ... Hz U2

(A) 253 (B) v262

(C) 250 (D) 259

Sol : (b) na = Known frequency = 256 Hz,np =?

x = 6 bps, which remains the same after loading.

Unknown tuning fork F5 is loaded so np |

Hence na —np I=z... (i) — Wrong

npg | —na =z ... (it) — Correct
==>n—B=na+x=256+6=262Hz.

|5 e8] 514H 2 A1) 2 Ve Vol 510H » ALeL 6 e GUsl §2
©.dl 2aesleldll 2uglct el ... Hz euu?

(A) 508 (B) 512

(C) v516 (D) 518

Sol : (c) The tuning fork whose frequency is being tested produces
2 beats with oscillator at 514 H z, therefore, frequency of tuning fork
may either be 512 or 516.

With oscillator frequency 510 it gives 6 beats/sec, therefore fre-
quency of tuning fork may be either 516 or 504.

Therefore, the actual frequency is 516 H z which gives 2 beats/sec
with 514 H z and 6 beats/sec with 510H z.

85 cm GLoll WoUsLL 218 9sLal oiel sclHl UL & WdHUsil
vigRoll ecllell cAcHL Vell 2Tt 1250 Hz &l 26l Qlu,ddil
Haeict eletellell ivul 20l (ealeisll ot ectell 340 ms—' ©.
)

(A) 8 (B) vé6

(C) 4 (D) 12

Sol : Length of pipe = 85cm = 0.85m

Frequency of oscillations of air column in closed organ pipe is given
by,

_(2n—-1)pw
="
(2n —1)v
_En= g
f 1L <1250
(2n — 1) x 340
— < 1250
0.85 x 4 -

=2n—-1<125~6
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87.

88.

89.

90.

91.

92.

y1 = a cos (kz — wt) AL AHLsREL Lrled ot ollovt d2aL
A1 AULlcLsL SDlel (2R AR BUHN 8 O Vel HI ellS 2 — 0
APLAHA . dl oflovt cleoL of AHLsR6L 8] €2l

(A) a cos (kx — wt + ) (B) va cos (kz + wt+ )

(C) a cos kx+wt+g> (D) a cos <ka:—o.1t—4—E

Sol : since the point z = 0 is a node and reflection is taking place
from point x = 0. This means that reflection must be taking place
from the fixed end and hence the reflected ray must suffer an addi-
tional phase change of 7 or a

path change of %
S0, if Yincident = @ cos(kx — wt)
= Yncident = @ cos(—kx — wt + )

= —acos(wt + kx)
Hence equation for the other wave

y = acos(kx + wt + )

ML SULRALR A VLol ALl BUY(RL w LRl o AR =2,
SO cAslelct /2 ©,01a d3dlel 25 (g UR AUl sRcll HetH
suldRate 2ia Rl 2udltt secll aut?

(A) ﬁ; w/2 (B) Wi
(© \/§A;§ (D) vv24; w
Sol: A= +/a12 + a2? + 2a1a2 cos ¢

s w

A:\/A2+A2+2A2(:osg:\/§14

AMLe UYL = w

Biafetl(ect ool MeH ALR 16cm el ol dALR 49cm 2 RSl

AL afeti(ect 2 B.cll 2arstelell 2Ug(ct Secll auu? (earit

ecl(etell Aot 330m/s ©)

(A) v500

(C) 330

Sol : (a) For closed pipe I1 = ».
4n

(B) 300
(D) 165

= ==y = _
lo n v 2n (l2 ll)
v 330
2(l — 1)~ 2 x (0.49 — 0.16)
8em VAR REAL ol dR3Lell AdL 2em/sec O, 2sec UGL dR21sll
s Q..

/N
Ry
«—— Bom ——
(A) 2L (B) v 2UctBled
(0) 2lett RaulaBv (MINERIGE R ETERANE
Ralc@v

Sol : (b) After 2sec the pulses will overlap completely.

The string becomes straight and therefore does not have any poten-
tial energy and its entire energy must be kinetic.

A¥a B RaARslelel g2l SUel sRlclcll 4 2aie Wlct A sed
lotoud ®, 2ceslel A ol 2Ud(RL 320 Hz ©. B 2aR8lela Hlel
Adllelell sl 2Avl 4 Ulct Ases AU O,dl B 2eR$Lelell
Rt el ... Hz eld?

(A) 312 (B) 316

(C) v324 (D) 328

Sol:na=mn1 + =320 + 4=2324

ol Al AL 8y 2oL {520l D7

(A) Y = A(wt — kx) (B) Y = Asinwt

(CQ) Y = Acoskx (D) vY = Asin(at — bz + ¢)
Sol : (d) y = Asin(at — bx + ¢) represents equation of simple har-
monic progressive wave as it describes displacement of any particle
(z) at any time (¢).

=>n = =500Hz

2
or It represents a wave because it satisfies wave equation % =
0x?

93. 5.0m el 5.5m 1RLACUS drlclell ol 320 8LY 2§ il

330m/s ol psUll 2U(ct 52 ©. B 202l Beust el el
Avul sedl e9l?

(A) ve6 (B) 12
(C) o (D) 1
velocity
I:F =
Sol : Frequency wavelength
v 330
= — = 22— 66H
U1 N 5 33((]36 Z
v
= — =" —60H
and vs " 55 60Hz
Number of beats per second = v — ve
=66 —-60=6

94. ol el WaUHL dRotell +LsReorlell sul d@alell Gualal

(Relct @21 BeuatL sl HIS eld?

z1 = Asin(kzx —wt) , 22 = Asin(kz +wt) , 23 = Asin(ky —wt)
(A) vz 4 2 (B) z2+ 23

(Q) z+= (D) z1+22+ 23

Sol : (a) Waves Z; = Asin(kx — wt) is travelling towards positive
z—direction.

Wave Z, = Asin(kz + wt), is travelling towards negative
x—direction.

Wave Z3 = Asin(ky — wt) is travelling towards positive y direction.

Since waves Z; and Z; are travelling along the same line so they will
produce stationary wave.

95. y(x,t) = Asin (kz —wt + ¢) 45 el WouHl dRaL et «

Biglell (€L 2L A B8 = 0 AHA AL uglceit eelldet

Dl s0L ¢ Secll e2l?
/\U -

e

v

(A) v (B)
) -3 (D)
Sol: y' = Asin(kz — wt + ¢)

at x = 0,¢ = 0 and slope is negative
=¢=m

et

-
Il

L=

A
Y

96. tal(otell 24t fo Bl Bty Beusl 52 O. o Bl SelslR

ARS AN AL v, (05 < v, WL v &ML eel(otell 35U ) 2l
(el 82 9. W BLAALSSL1R 2Alcl @5 v ALl dUlct secll el cll
sl detitell ol augHLell vHL el seatst? &L ietoutedl 2uqgle
F ol oL vg ALl BUAYL SUL HOLL?

/i

. _J./um
| .
() g A%l s fvs) (B) us Bl et - fovs)
&2l elu
(C) vas A Vel sl @%) (D) s B Vell al1 @ f’vs)
elu au
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97.

98.

99.

Sol : According to Doppler's effect,

V+W
A =
pparent, frequency f (V — Vs) fo
fo

Vo
= Vs) Vot 57
fo
V—Vs
Hence, option (c) is the correct answer.
L dolldell selloss WU el L' doltdell BUUst WOHUHL p; Bta
pa Elelcll ERelcll AL HRA ©. ol d\sll gotsludl vl ©.

ool YaH deelel 418l afeil(ed 2l & U wWUsll dotld
-

Now, f = (

So, slope =

4L
B) —
(B) 43L
©v3 /2 o) 5/
P2 P1
Sol : (c) Frequency of first over tone of closed pipe = Frequency of
first over tone of open pipe

?LL

L
4L1 p1 L2 p2
R
gt AL

o} (RActtRetl U2 A wi B 8120 ' 2166 LSl d e Beust
50 el dell UGl 5 Hz HOL D, W B UL due 20lgs

cellRelHL 24 UR Hovell 2ugs(l UL 3 Hz Vel eeLsl
AL . W A ol gL 425 Hz &l dl Bell Hoed ug(ct Secll
Hz &2

(A) 430 (B) 428
(C) 422 (D) v420
Sol:na = 425Hz, np =7

Beat frequency x = 5 Hz which is decreasing (5 — 3) after in-
creasing the tension of the string B.

Also tension of string B increasing so

np 1 (0o V)

Hence na —np T= x |— correct

ng T —na = x | — incorrect

c.ng =na —x =425 — 5 = 420Hz

AHLel 2Rt drtelcl d@atell dlstell 1 bel 2l 5 bel &Ll
Su(dRcllRell 2yllet? Secll auu?

(A) 1:4 (B) 1:2
(C) 1:10* (D) v'1:10?
Sol : (d)Byusing L = 1og10[i
I
Ly - L= 10%101 logy, 11

1>
5—-1= 10g10i

101.

102.

108.

Sol : (c) dB = 10log,, (Ii) ; where Ip = 10~ 12Wm 2
0

Since 40 = 10log; i) I T cn(d)
I I
Also 20 = 10log, By Sl wen(i7)
I I
I _a r?
=>2-1072=—+
11 T%
==>r? = 100r;==>r, = 10m {. r1 = 1m}

(Rauct oL WL WRlell wRue e (dR1e (Sig dlef vict?
sed] elu?

(A) A ®) 3
(©) J% (D) 21
Sol

. The distarl\ce between the nearest node and antinode in a sta-
tionary wave is 1

— 24 —f

AHLel g LRl o) sl ¢lolld L A 2L ©,aMs(l (Reval 2r
el 7 ,6{alHL ALt i el Haeid A (Riel opldR
Secll aA?
(A) 2
Q) 8

1 [T
(d) Fundamental frequency n = —
20\ wr2p

where m = Mass per unit length of wire

Sol :

1 n
==>n o= —= =
Ir ne r1 h

A g dotdld d@dle] 2ol — ARG, y = Asin (wt — kz)O.
cRaLell 58 cdARoLElols HLE ALl 5SU el SLell HetH 25U
MLt 2ol?

(w ™

(C) v2rA
Sol : The given wave equation is
y = Asin(wt — kx)

T2 lg ' 2L 1
Lx £ = _

T T T

Wave velocity, v = %

dy _ Aw cos(wt — kzx)

dt
Maximum particle velocity, (vp) ...(17)

Particle velocity, v, =

= Aw

max

According to the given question

’U (/U )max
==>4 = logwé w
L —=Aw (Using () and (i7))
_:>L2 = 10* b
L 1 A 2
2 E =A or % =A k= 7
==>22_p*
ai A=2mA
o _10% 104. 30cm etouécﬂ veel WUl sectHl 2ug(ct 1.1kH - 20l
a1 Biajetiect 2Ly ? (el eatletell Aol =330ms )
al 1
:>7 —_ —
as  10° (A) v1 (B) 2
100. Gaxall 1m ic? ealEiell dlsidl 4048 & ,HieLeel 2L2lles (@3 (D) 4
ladl 20dB @l cll Seal ... m HerH iR ¥l d ey Sol : (a) Fundamental frequency of open pipe
2itetoll 257 v 330
(A) 4 (B) 5 T 5T a0 002
(Q) v10 (D) 20 First harmonic = 2 x n; = 1100Hz. = 1.1 kHz
Page No : 22
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105.

106.

107.

108.

109.

110.

L sinwt £ L coswt daLell SURRALR Secll &2

y_

va \/5
() 20 () Yorvb
() \/aj;\/g (D) a(;;b

1 1 s
Sol:d)y = —=sinwt £ —si t+ —
)y \/asmw \/Esm (w + 2)

Here phase difference =g

.. The resultant amplitude

() 1

RaAR8LeL Al 95cm B 100em ol Alslli{lerell clleel 2Ll
$Ust s2Lelcll 4 e WlcL Ases At O. ol 2etrslelell gt

sedl ... Hz AU?
(A) v'156

(C) 148

Sol :

(B) 152
(D) 160
(a) Probable frequencies of tuning fork be n + 4 or n — 4

) 1
Frequency of sonometer wire n o T

. ij_ %or%(n—&-zl) — 100(n — 4)
or 95n + 380 = 100n — 400 or 5n, = 780 or n = 156

8 €[~ 2Ll 2LRH EAlHL AU 350m/s Lo GUR{HL 5SU
3500m,/s ©. VUL A2 ellR(HLell 214 eallHL URARLL UM AR
700 H z U9 (7L alelcll ddell d21cdotls
(A) 10°Lell eeel. (B) 2021l &1eel.
(C) v102well ausl. (D) 202180 geel.
Sol : Here, var = 350m/s, torass = 3500m/s

When a sound wave travels from one medium to another medium its
frequency remains the same

Frequency, v = v
DY

since v remains the same in both the medium

Vair Vorass
= = —
>\air )\brass
Vbrass 3500
Abrass = Aair = Xair = 10ar
brass air X Var air X 350 ai

ol Lot Lol HOe{ct 2LY(TL 400H 2 O, 8 ELHL dAdUet 2%
ARl Secl Mg Beust 2lLa?
(A) v4
(Q) 8

Sol :

(B) 2
(D) 1
1AT
2T
1AT> 12

ST —xﬁx400_4

_An _

(@no VI ==

Beat frequency = An = (

5m el 6m dRLAoUS tddl dalefl 30 e 3 AsesHL
Geust Al O,cll ecl(at dRaLell psU el ... ms™! elu?
(A) v'300 (B) 310
(C) 320 (D) 330

Sol : (@) No of beats, x = An = ? =10Hz

1 1 1 1
==> =y |—— =] =v |- =1
Also An v{ /\J v {5 6] 0
=>v =300m/s

A1
ALt SU(ARellR dRtetel AL eallel d@allell Al (il vasi
(n—1), n3a (n+ 1) ©.Adell AULALS Lot AL e Beust
LU B.cll V15 AsesHL Beuat Al 2ielsll vl Secll 912

(A) 3 (B) v2
(01 (D) 4
Sol : net beat frequency = LCM of individual beat frequencies

=LCM of[(n,n— 1), (n,n+1),(n—1,n+1)][(n,n—1), (n,n+

11. nHOe{d UGt dnddl AlellleRell clirell et el el

112.

113.

114.

115.

oHRU el gletcll 25 seeil olcll Hoeid gt Secll auu?

n

(A) 1 (B) V2n
Q) vn (D) \7/”‘5
%
: H(i:) (B ()16 () 6)-

5 (Cortet alRL Bausl elcll wietlevell 2Udg(Rt 9500 Hz ©. o
(3212 sllcll 128 v ms" ol ovsuell oulet $2 ©.8cll HedH
g(ct 10,000 Hz ALl 213 ©. (Couctsll HetH »sU Sedl

Sldl NS Veall sllcll dell alley Atetoll 2187 eclatal ecHt
CIDL 300 ms™t C’LI. veeamst

(A) 30 (B) 15v2
15 g
() = (D) v15
S .ﬂ,f { } _ { 300
ol:v =wv ——| = 10000 = 9500 W}

= 300 — v = 300 x 0.95 = v = 300 — 285 = 15ms ™"

oltL WUl Haeid U9t 50 Hz ©,cll slldetiitell 86 ... Hz

gt oo usUsll ot &l .
(A) 50 (B) v'100
(C) 150 (D) @sueL (e

Sol : (b) Only odd harmonics are present.

28 61D 36km/hr <1l suUell v 8l ©.dstiell 210 A8
812 18km/hr o1l 5sUl v &l © 812 1392H 2 2 (Aell &lel
AaUd,dl oltss At Lol 2yl 20l ecttHL eatletall
Ao 343m/s ©. ... Hz

(A) 1332 (B) 1372
(C) v1412 (D) 1454
Sol : Here, speed of motorcyclist, v, = 36km hour ~1

5 “1
= 2
36 X 15 Oms

Speed of car,

-1 1 -1

v, = 18km hour =18 x %msf = bms

1392Hz
1

Frequency of source, vo =
Speed of sound, v = 343ms™
The frequency of the honk heard by the motorcyclist is

’ U+ Um 343 4+ 10
= =1392 (22—
Y Uo(v+vc> 39 (343+5)

1392 x 353

= 2992 X909 om
348 z

v
Al

"Iull.l'r_{_

=t

=

Observer Source
RAHLeL cllUHLL REEAL oL WLHL cllyetl Qe €0 my el 1oy

©.cll tel(etall dsUall 2pellete Secll auta?

(A) /2 (8) /\/E
msa mi
(© - (0) ™2
mi
Sol : Speed of sound in gases is given by

\/7;\“7

vy ma
=>_" =

(%) ma

1, (n—1,n+1)] 116. cllUHLel dedlRdl,2aRslelell 2ug(ct

= LCM of(1,1,2)(1,1,2)=2 Hz (A) ael (B) vee

So, no. of beats per second = 2 (C) un 2% (D) @yl ue
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117.

Sol : (b) With temperature rise frequency of tuning fork decreases.

Because, the elastic properties are modified when temperature is
changed

also, ns = ns(1 — 0.00011¢)

where n; = frequency at t°C, no= frequency at 0°C

17r—0 sin (2%t — 277%) HYOL
BUYAHL D D). dAR2LACUS el (em HU) SULHEL HLE c@dLel Ao
§0Letl AL SRcll - HO1?
(A) v40

(C) 10

Sol : Given, amplitude a = 10cm
wave velocity = 2 x maximum particle velocity

dotdld d@dte] sl y =

Sol : Total length of sonometer wire, [ = 110cm = 1.1m
Length of wire is inratio,6 : 3 : 2i.e 60cm, 30cm, 20cm
Tension in the wire, T' = 400N

Mass per unit length, m = 0.01kg

Minimum common frequency =7

As we know,
Frequency, v = 1 /T _ 1000 z
weneY U=V m - 11
Similarly, v; = %Hz
1000
V2 = THZ
1000
V3 = THZ

i.e, ‘;—:r\ = 2% Hence common frequency = 1000Hz
or, A=da—4x10 = 40cm 123. W8 otlc) ALsR 2 W of atley BBy e Y & .{ls2ell Secll
118. L8 Rallct 2ol vl setsi? A soflovtell vletall 08l 10m /s s vlcte vtevell @Cﬂm 120 llewel? [eleel el
al dolefl g2 WU . ) viaclsetsiea 2 ctHLell 2utadl talesll z:;qgcot 107 W/m () 10
(et 1950H 2 Vel Alealle el dl 2alctell L=l gl c 5
3ecll Hz 6912 (ecllPtell eclliil 95SU= 340m/s) (C) v40 R
(A) 1950 (B) v2068 Sol : Loudness of sound is given by
(C) 2132 (D) 2486 dB = 10log Ii (I is intensity of sound, I is reference intensity of
0
- 340 — 10 sound)
lin/ =n (2299 = =1
Sol:n n(v-{-vg n 310110 950 ;
=n = 2068H 2 120 = 10log (TO)
119. X — (€Ul URARQL WML @3Lq] ctéft -em'l;m o2 Hevol = [ = 1W/m®
Oy (2,t) = 0.005c0s (az — Bt)M A6l ARAAGUS el p 9
2UALSIN BN 0.08 m 1A 2.0 5 Sl a B B el Hell Also, 1= 45 = T
Y12y VLSHHL Secl @ol? D) i
(A) o =12.5m,8 = g (B) va=25r="7 “Nax Vot T 0.399m
(€) o= 0.7?8”8 N % (D) o= 0ﬁ4’6 N % 124 % 40CT0-6 in[100 ¢ 4 (2/50) + 0.5]m el 1076 cos [100¢ +
Sol : y(x,t) = 0.005 — Bt) (Given Cn= S * O Y2 = cos
¥ t) = cos(ax — St) (Given) (/50)]m 23 cl2lell SQU dslelct $ec) ... rad ALU?
Comparing it with the standard equation of wave
(A) 15 (B) v1.07
y(x,t) = acos(kx — wt) we get (C) 2.07 (D) 0.5
k ; aandw =j ) Sol : (b) y1 = 10~ sin [100¢ + (/50) + 0.5]
™ Y
= ad =5 y2 = 10"sin [100¢ + (o) + (5]
L a= % —9257 and B = %ﬂ - Phase difference ¢
‘ o . . = [100¢ + (x/50) + 1.57] — [100t + (2/50) + 0.5]
120. 2 Hz UYL el 1m dR2LAOUS dRlddl a2l SulddllR 07 radians
S5mO.Q #L X — (oLl oUlct s2cll & 2aLsf M50 9 T -
oo gt X - (EoudL o1 secll sl ctl a1 05 o vyl wen slardle il vicel wsuel A vlaele
(A) y(z, t) = 0.5sin(2rz—4rt) (B) vy(z, t) = 0.5cos(2rz + RcRslel A1l epetleldt el el dl dell dotdetl 2yl secl
irt) L2
(C) y(z, t) = 0.5sin(nz — 27t) (D) y(z, t) = 0.5cos(2mx + (A) 1 :72 (B) 1:3
ot (C) v3:8 (D) 3:4
. ) . v
Sol 2 (b) y = acos (QTTFM I %TI) — 0.5 cos (4t + 27z) Sol : (c) First overtone of closed organ pipe n1 = I
. . . . 4v
121. ol Raeslel 4R WAL dLY; = 4sin500mt Al Y, = Third overtone of open organ pipe nz = 57—
25in 506mt. GeUat AL ©.cll 1min ML SeCL 14e ietouy ? 3 o
(A) 360 (B) v180 ny = na (Given) :sm =55,
(@ 3 (D) 60 Li _3
Sol : (b) From the given equations of progressive waves w; = 5007 Ly 8
and w [ 126. ol WUl Haeyd BigRL 7. olatdl dell vieel wgusdl
Son = n2 =
?
So beat frequency = n2 — n1 = 253 — 250 = 3 beats per sec &U;O&E MHGL e f Secll e (B) 1
.*.Number of beats per min = 180. © /'2 (D) 4
122. ol R ALl o{ldal AlelHlerell diRell dos 110 em ©. ol _ v v
(Sevel Acfl A HgaHl 2Ud © § Vel dlrell cots 6 : 3 : 24l Sol': (€) nctosed = 77 Mopen =
RN AR &R, clRHL UL 400 N el ctiRell s clouls els ——=>1open = 2Mclosed = 2f
600,01 kg/m ©. ABLA CLOL LR AU AYAPLAYUHHL 127, o) 2ctpdiel 42 WUl ddoLY; = 4sin500mt A v =
secll Hal? 2sin 5067¢. G 2Ud O.cll Tmin ML Secll g AetaLu?
(A) 1100 (B) v'1000 (A) 360 (B) v180
(C) 166 (D) 100 (Q) 3 (D) 60
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Sol : Y1 = 4sin5007t, Y2 = 2sin 5067t 133. 2L SR ¥ 5m/soll AAN ALl latctell €2 dRg Ut 2O, ¥
wi = 500, wy = 27w, vy = 250, v3 = 253 Sl AU ©. 812 WV 125 2Uct 53 ® d RS & HAALSASIR 5
v = vy — v1 = 253 — 250 = 3 beats /s e AL O oL eatletetl AL 340m /s Blu cll, 2l SR
Number of beats per minute = 3 x 60 = 180 sectl Hz ofl 2uqlct cual elef cousl eel?

128. 30m/s el A2Lell eal(et BaH ,BaH el A SelslRe N Scll (A) 680 (B) 510

é}»ﬂo-l Aot aUlct 52 ©.BaHsll BTl n Bl HaAlSeAS1R (C) 340 (D) V170
Rletoudl 2uglet n + ny .20 ealétell dat 300m /s slatall Sol : From Doppler's effect
el stiHtell o) e auu? 10
(A) n1 =10n (B) vni=0 f(drect) = f (340 — 5) =fi
(C) n1=0.1n (D) n1 =—-0.1n

Sol : (b) In this case Doppler's effect is not applicable. f (by wall) f (%) = fa

129. 480H z 2Ug(Rillal 2ctrlel AletlHle? 4l 10 e Wt Ases Boats
Gyt 52 ©.6 AlallHledlL dlia aelzdl 2uesll {vaL e eats = (fi — f2)
O.ctl ALelli{lerell Ho 2uglet secll ... Hz &2l? 5 ( 340 340 )

(A) 460 (B) v470 340—-5 340+5
(C) 480 (D) 490 = = 170Hz

Sol - () I . ceting — L /T 134. 380 2ol 384 Hz 2Tt LLRlclcll atR8lelel ALl SUet sl

ol : (b) If suppose ns = frequency of string = 4/ = 40 GeUsl AU O, HettH Ly ALl UL Secl UM
ny = Frequency of tuning fork = 480H z GAYTH AHALY AAHAULA?
« = Beats heard per second = 10 (A) 1/2sec (B) 1/4sec
as tension T increases, so ns increases (1) (C) v1/8sec (D) 1/16 sec

Also it is given that number of beats per sec decreases (i.e. = |) Sol 1 1
Hence ns t —ng = | ... (i) — Wrong o T 1%
ny —nSt=x | ... (it) — Correct T/2=1/8sec
= ns =nyg -z =480 — 10 = 470Hz. 135. o} 2cR$Lelell AR 450 Hz 2 454 Hz ©.A A1) $Ust

130. cllRell HaH arelel 320 H 2, &l dl HOe{ct 2ug(ct Secll ... sRlelcll HetH dlotal aRRlel AHU B2l ... sec ALU?
?

Hz (A) v0.25 (B) 0.5
(A) 320 (B) v160
(C) 480 (D) 640 (@1 (D) 2

Sol : (b) Frequency of first overtone or second harmonic (ns) = Sol : (a) The time interval between successive maximum intensities
390 Hz. will be
S : i _n2_ 320 _ H v L :lsec.

0, frequency of first harmonic n; = 5= 5 = 160H z n~ng 454 —450 4
131, ALl 2UY(cL v 2ol AHLaL dlskell Tp URtelell AL Al el 136. clstell oLRte A Sl el A slotl UR AR AW O,d B
@2 HLE UL 0, 22&«1 —% 8. orULR dHef AULCLSRSL sl SlAHHL A B .dll
B cul? Horell WRRUHL dRatell dlstelt Secll Hal? SldH—A S\dH-—B
(A) v'5.8Io (B) 0.21 YL (Pitch) A2 USLR (Waveform)
(Q) To (D) 3Io o .
Lttt (Qualit 1g(xt (Frequenc

Sol : Let amplitude of each wave is A. ‘l’f\ ( Y) et (Freq Y
Resultant wave equation ellelle (Loudness) clstell (intensity)

— Asinwi + Asin (wt _ E) + Asin (wt 4 z) (A) Ml - cteaot 2iiste, 2peiadt (B) vl -2ug(, Lot

4 4 ~ gy elle- dlstell — oL ALSLR; dlelle-
= Asinwt + V2A sinwt dletcll

= (V2+1DAsinwt (0) W&t - cllad, apetar (D) 12 - cleaL 2LsLR, dLelelTll
Resultant wave amplitude = (v/2 + 1)A - dRaL 2UsLR; elelle- - dlltell; “ledle- gl
as I oc A? gl
so I — (\/5 + 1)2 Sol : (o) Pitch is related to frequency.

Io o
Quality is related to wave form.

I =58l . .

. Loudness is related to intensity.
132. olel ULdUstl vt Bllarelstell Biglct Ans: B

(A) 2ottt doudell vieell wdusl yaeid gL Vel QU D, 157 19 syle ot o 2l seeritel sul dolel Gl

(B) et dotidell viell wduel Honeict 2uglctell opell elu (Retct d@oL Betat secll Hie Ald?
o, z1 = Acos (wt — kx)

(Q) et dottdell vieell wduel naH larelesll gt z2 = Acos (wt + k)
yedl QU ®. z3 = Acos (wt+ ky)

(D) vAsuLLal(é 24 = Acos (2wt — 2ky)

Sol : (d)First overtone for closed pipe = %} (A) vz1andz (B) z1andzs

Fundamental frequency for open pipe = % (€) zandz (D) z3and 24
Sol : The direction of wave must be opposite and frequencies will
First overtone for open pipe = 2271; Bg ggme then by superposition, standing wave formation takes
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138

139.

140.

141.

142.

.9 Hz¥lal 11 Hz 2Udlcl dRlelell oL d@atstl {uLcdlseutell
dRatell ALs Sl Hal?
(A) v
y y

Sol : 4" harmonic

A
45=1t ;2r=

2
From equation 7” = 0.157

A=40; £=2)\=80m

Z -.
< = r

1 -

¥ Ve 143. WAL cRote| 0801w = 1.25in (314 ¢ + 12.56y) &ld,cll

il cRaLsll dRaLAsUS el (Bell g &u?
(©) H ! L ® E/ i E =A) 0.25m, +wve s—(EouML (B) 0.25m, +ve y—@?LLHL

0 : : ' 0 ’ ; O cosmi(she y— (2Ll (D) 0.5m, —ve z—(E2UAL

L Sol : k = 12.56
I 1 4= 2%0.5771

Sol : . Beatfrequency = |f1 — f2| =11 -9=2Hz direction = —y

veel WUl Hoeid gt 200H 2 48, 5 e GUaL §e
S USUel (e Rt 420 H 2 L2 10 246 BcusL $3 9,cll
vieell wusl Hoeid Ul Secll ... Hz a2
(A) 195 (B) v205
(C) 190 (D) 210
Sol : (o) Initially number of beats per second = 5
.. Frequency of pipe = 200 + 5 = 195H z or 205H z ...(4)
Frequency of second harmonics of the pipe = 2n
and number of beats in this case = 10
~.2n =420 + 10
==>410Hz or 430H z
==>n = 205Hz or 215H z ... (ii)

From equation (¢) and (44) it is clear that n = 205H 2

A e B RaR8lela A58l $Usl sRlclcll 6 e Uct AseS

AoLoud O, 2cR8Llel B «ll UL 384 Hz, ©. A aRSlela

oL cdaltletedl uestl 2ival 4 Ulct Ases 2l ©,dl A 2<tesletsl
R Secl ... Hz eld?

(A) 388 (B) 80
(C) v378 (D) 390

Sol : Probable frequency of A is 390 H z and 378 H z and After
loading the beats are decreasing from 6 to 4 so the original fre-
quency of Awillbe no =n; — =378 Hz.

30T r 300

236 T 324
'I

378 T T378
I{J PE

Uyl eat(alell 55U 360 m /s ©,Rielalet el (Aeteiet qRle]
iR 1m e, dl ellatsll 2uglet sedl ... Hz euu?

(A) 90 (B) v'180

(C) 360 (D) 720

Sol : b) Distance between a compression and the nearest rarefac-
tion is
A v 360

§:lm,Hencen:/\ 5

5 ofe ofleyell V{3l e Aladl slHI(es UR Sust 52 ©.(Reud
®dle AHSWLY = 0.3 5in (0.157 ) cos (200mt) O.cll ctLrell
dolls Sedll .... m @912 (oLell AL ST VL sHHL ©)

=180H=z.

144.

145.

146.

147.

s12e(l Oct Yrell m enaloll ectsl 3 ad 2Us M enclal ¢ip
eSlel ASLAAHL A © (m << M) SULR SIR (ReR &l IR
glel UR ALl dotdld dRdlsll 55U 60 ms ™t ©. WULR SR a
Vel Mdatell udollct 2l & cule 2L 35U dellal 60.5 ms !

AL B, 213ccla WAL g etl UeHL a o Hed ————— ol L5, &2l
A A

(A) %) (B) 10

(@ vz (D) 25

SoI:60:,/@
o
M (2 2\1/2
N LU N
o
4 24a? 2

0.5 g
it — =14 =
(1 + 60) g2 + 60

60.5
60

92 + a2
g2

2
2 2 _ 2 2, 4
=>g° +ta g +g x 60
2_9 _ 9
“TINV60 T 30 547
~9
=5
28 vlAl Al 2L ARl dUct 52 O el d €6 BULELR WL
Yol ©. d L 2LaLside vl 2Ud cul?....
(A) s UL saLvecdlsy  (B) S0LHL 90° Vel dglele
e QoL Beeld(Ca) e QoL Beeld(Ca)
VY adl
(C) s ULl oL Nl (D) v SUUHL 180° Vel
e 4oL Geteru () dsleld 2ia dot
&l Gl (o) v

Sol : On reflection from fixed end (denser medium) a phase differ-
ence of 7 is introduced.

2201 0 22UlelictRell HetH Redleilct? ellell AHU 0.17 sec
au,dl gt secll ... Hz e9l?
(A) v1.47 (B) 0.36
(C) 0.73 (D) 2.94

Sol : (a) Time required for a point to move from maximum displace-
ment to zero displacement is

T 1
t=—=—
4 4n,
__>n—i—¥—147Hz
T4t 4x0170

el3 7 vug(ttell eletet sll Qla,dll (tRnie vial uRne (Sigall
vl sedll au?
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(A) 80 (B) v60 (A) v8,7 (B) 7,
(C) 40 (D) 20 (C) 8,9 (D) 9,
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Sol : (a) String will vibrate in 7 loops so it will have 8 nodes 7 antin- Co : i _ z
odes. Sol : y = 0.02(m) sin |27 0.04(5) 0.50(m)
Number of harmonics = Number of loops = Number of antinodes Buty = asin(wt — kz)
==>Number of antinodes = 7 o 1
Hence number of nodes = Number of antinodes +1 W= ST VT 0o 25Hz
=74+1=38 o '
: ; k=-—""=X=05m
148. 100 Hz 2U(xt eRLeldl d@alell AL 10 m/sec ©. 2.5 cm YidR 0.50
dRlelcll ol s el s clslele Secll aAL? . velocity, v = vA = 25 x 0.5m/s = 12.5m/s
(A) 7/8 (B) m/4 Velocity on a string is given by
(C) 37/8 (D) vm/2
/ 10 / v= Z;. T =v? x p=(12.5)® x 0.04 = 6.25N
Sollkzv/n:ﬁzo.lm:wcm H
o o - 155. o B[BrLovetell elotcll eldglovet scil 16 21l elaL,dl ealetell
Phase difference = 3 X path difference = 0 X 2.5= 5 ASUsll a\g@ﬂ_dg Secl a?
149. efolle otolletl MUl2HL 512H 2 ol 2cAR5LeL MRl 21 (A) 14 (B) 41
. WM iclelle 30.7 cm el ol Bofelle 63.20m UR ALY (C) 16:1 1:16
©. ectelefl oL HUaAL Secll il 2& ... em/sec ? (el ) o= / - Lo /ﬂHz
ect (el psU =332ms™1)
(A) 204 (B) 110 156. S ALY Q?LCLQL, GeAH 50 m/s oﬂ oéstl Pwe MCLGLL%QSL% REL
(C) 58 (D) v80 (el 52 . cUL? lAElSasl? 1000 Hz wiglct HIL 8. GealH
Sol : () Using A = 2(ly — 1)) ==>v = 2n(lz — 1) LR A et sl URALR 82 dettall g2 ovq elal cule dell
==>2 x 512(63.2 — 30.7) = 33280cm/s Bilg(ct sedl ... Hz alu? (ealHl ealdtsl 55U 350 m /s )
Actual speed of sound vy = 332m/s = 33200cm/s (A) 1143 (B) 857
Hence error = 33280 — 33200 = 80cm/s (C) v750 (D) 807
150. AMLel SU[SLRALR A Vol AMLel 2UG(RL w ALl 6] 20 cl2?) Sol : f, = %fo = 1000Hz
SO cAslelct /2 ©,0lal ol 218 (G1g U AULct Sl HedH v
suldRate e uRell 2udltt secll auu? £ = v
A w A s
W 753 B) 5« fi V-V, 350-50 300 3
(C) v2a % (D) vv2A,w fo V+V. 350+50 400 4
b 2 b
Sol : (d) Amax = VAZ + A% = A/2, frequency will remain same fl = % %X 1000 = 750Hz
i.e. w.
. . . . _,f‘_'\\
151. ct@dle] L8R8l y = 3cos (Zf 10t — 5) &l dl HleuHstL L\s_,fj—} T
§9Lotl HetH Aol Sedl &ll?
(A) 30 (B) 372 157. (3242 BeaH 500 Hz 2lg(ctelloll ecllet Gaust s3 ©. o}
(©) 43103 (D) 40 BAALSASLR YV BelHA WSl Rutl YR dU(ct $2 © d 480 Hz el
| _ . 530 H z 2Ll ALy eieid . dHsll U m s~ 4L
Sol : Mamrnum velocity = Aw : 3 x 10=30 2,{%5,{ 3dl 591? ea(ftell 2554 = 300 m/s)
152. 60.5 cm clottdell etollel (RLRlcot H3cll © Veil ol sl (A) 16,14 (B) 12,16
el sledl ©. 500 Hz uglct dRneel eat(dtell dealal sl (©) 8.18 (D) 12,18
eloted secHl 21 ©.vud Welledl Auéla Gueell stoflel v+ o ’
AoULS 16 em el 50 em QU LR atoll ect(eletl 221 L) Sol i v = ——wo
Biepatle 52 . vl etollel Wllofl orete sl Aanit 2ud 2ud ;
Ul 88 ol dgri BUg(cl (H 2 HU) 1L stoll isielle 52212 = v = (% - 1) v
(A) 281,562 (B) 281,843
530
(C) 276,552 (D) v272,544 v = | g5p— 1) 300 = 18m/s
Sol : Two lowest frequencies to which tube will resonates are
272 Hzand 544 Hz v = ‘(4@, 1) 300{ =12m/s
163. 500m GlaLSell elci? uRell HUgLat UealRd HSd s2cl doucHl 500
Y3 9, cll HISLRAL B2l ... (sec) AHU U] eclfel 2iatouel 2 168. (3212 ct#ale) 200828 y = 5sin (2’%3) cos 207t em Sl
(A) v11.5 (B) 21 . . .
(©) 10 (D) 14 o} (1 (g a2l 32 ... em wldR 6912
Sol : (a) The time taken by the stone to reach the lake (A) 3 (B) 4.5
(@6 (D) v1.5
~[f2p\  [/2x500\ e 1,
th= \/(g> - \/( 10 ) = 10sec{Using h = ut + Egt ) Sol : (d) y = 5sin (27%) cos 20 7 t, comparing with equation
Now time taken by sound from lake to the man ¢, = % = % R y = 2asin 2rz 27;” ==>)=3,
1.5sec
=>Totaltime = t; + ¢, = 10 + 1.5 = 11.5 sec. distance between two adjacent nodes = A/2 = 1.5 cm.
154. 0.04 kgm " <l u{lu eqeletcll dAn Al L2l YRell 291 169. 27 km/hr ol UL vcll ARt (B) 18 km/hrell UL
sollsecl 0.025im |2 ¢ z & il vcll Aotlel (A) ol Mol 52 ©.B A < 0dell 500 H = o ALetlR
Sty = 0.02sin 127\ 55005~ 050 (m) )| ™ Rratet HisA © el » gLl ety d &.dl v ol (BHct
elelHl dsua 3ed ... N e2l? secl ... Bz @912 (uLelll ectlatsll 955U = 1500 ms™1)
(A) v6.25 (B) 4 (A) 499 (B) v'502
(Q) 125 (D) 0.5 (C) 504 (D) 507
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160.

161.

162.

163.

164.

Sol : fo = 500Hz frequency received by B again =
<« 1500
(B) (A) 8=
7.5m/s — — 5m/sec

(1500 4+ 7.5 1500 -5\ .
f2= ( 1500 + 5 ) X (1500 - 7.5) fo = 502Hz
7.5mls Smfs

® 9

AR URARRL eR(MaLet 816 s (G1g U ol oL 2ucl ol AHY
0.2sec é].lol.,dl

(A) c@atsll dpatdotls 5m
(C) dRaLsll 2L 5m/s

Sol :

(B) v@atsll 2yt 5H 2
(D) cRatsll ddLeiols 0.2m
(o) Phase difference between two successive crest is 2.

Also, phase difference (A¢)= 2% time interval (At)

1
=>27r:2%><0.2:>T:5se<fl:>n:5Hz

100em 4 101em dotldeil ol olel Wdue(l Hoeid gl
§31 20sec L 16 e R{etoid ©.d) eal(etell Aot el ... ms?

(A) 303 (B) 332
(C) v323.2 (D) 300
Sol : (c) Number of beats per second,

16 4
"T307 5

v(1 1
==>n=n1 — N2 = Z(E_ E)
==>é: v (1_ L) _ 0.01v
5 4\1 1.01 4 x1.01

16 X5101 = 323.2ms !
ceotell BUYRL 1, AU * A el BSU v el RAoib
ol ewu?
(A) n=ovA (B) n=\v
(C) vn=v/A (D) n=1/v
Sol : (c) Velocity of the wave,
v=uv\or 2

A

1.5 m dolld dldl 248 AlallHle? dlur Edsll ola el ©.aHL
AU dlelel sREL AHL 1% ol (RaulcRauusdl (Agld Geust

AL O W el elatctl el RaulcRauusdl 2iesi 7.7 x 10°
kg/m® 3 2.2 x 10" N/m? &l el Hne{d 2yl ...
Hz 204l

(A) 770 (B) 188.5
(C) v178.2 (D) 200.5
Sol : Fundamental frequency,
m
=5~ \/; 20\ 4p { \fa”d“’ﬂ
_T¢ T YAZ ~yAL .
Also, Y = AT AT = f= —1/ 7 ...(3)
Putting the value of ¢, 67 pand~vyineq™. (i) we get,
3
F= \[ ﬂor  ~ 178.2H7

ol §5231 800 H zoll 2Ug(cL cllanl Aelley BusL 53 ©. s
HLowRL A s sedlHell oflw $seel dRs 2m/s sll datell auct
829, (ol A2 320m /s ©. V1§ AseSHL HILIRLA 5eAl Ye
letalel?
(A) 2
(Q) 8

(B) 4
(D) v10

165.

166.

167.

168.

Sol : Given: Frequency of sound produced by
siren, f = 800Hz
Speed of observer, u = 2m/s
Velocity of sound, v = 320m/s
No. of beats heard per second =?
No. of extra waves received by the observer
per second = +4\
Na of beats / sec

_2_(_2\_+4
A VRSN
2% 2 1%

= @(“:?)
800
2 x 2 x 800

=0 W

ALl wel U 20 ms—" osuell s et 2Ulct 52 ©.d 1000 Hz
iyt el (Codtd (A1) daud ®.utet LRl Glalell s
(St del URALR 2l cul? Aol 2Ugtt 2l wetelld

$2/R ————————— % .(ecl(atell Aol = 320 ms 1) oll slws
919l
(A) v12 (B) 18
(C) 24 (D) 6
e [v ], 320
Sol.flff{v_vb} = % ot

v 320
fz:f[v—l—vj :fX%

fo 300
2 ) x100=(222_1) x 100~ 12
(f1 340 % %

Hz

Rete dole 20{lsegl y = 4sin (%) cos(96 7t) m &Ll
WRue vt (elie (Og cle] 2ict? Seq auu?
(A) v7.5m (B) 15m
(C) 22.5m (D) 30m
Sol : (a) Comparing given equation with standard equation y =
2a sin 27r7x cos 2ot
) A A
. 2
gives us U 1—5:\ A=30
Distance between nearest node and antinodes
A 30

100 dB cleteltellonl eat(el Hie il 1m ict? sIW,cdl? dlatdl
10% L O.cll 3m iR stll UL dleidl $ecll ... decibel A2

(A) 70 (B) v72.9

(Q) 81 (D) 60

Sol : (b) After passing the 3 meter intensity is given by
90 90 90

I3 = — X — x I =T72. f1

*~ 700 100 * 100 72:9% 0

So, the intensity is 72.9 decibel.

L dolld el M e0 tRldd 218 eleg (RLRleol aesicla detl

Lol ©F AL BeUal Secll Az lct? SIW cule dell AL Slell
RUBULRLHL &7

(A) VgL
(Q) gL

Sol : (o) Velocity v = \/f;
m

where T' = weight of part of rope hanging below the point under
consideration

~(7)

(B) v /77
(D) g=
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169.

170.

171.

172.

173.

174.

175.

ct@ate] 008201 y = Acos? (271‘ nt — 2n§) Qlu,dl Suldedl?
(Rt el cRdlelets secll ey ?

(A) vA/2,2n,)0/2 (B) A/2,2n, A

(C) A, 2n 2 (D) A,n, A

Sol : (a) The given equation can be x written as

Y= gcos (47mt — 47r7m) + g ( cos® 0 = w>

A
A 4mtn
Hence amplitude = = and frequency = — = — = = 25,
2 s 2w
27 27 A
andwavelength= — = —— = =.
9 ko Aw/N 2

ALt oL Hiew el uRHLR 2l el WtReLsll (oLl olej
&t 2y ?
(A) G, Qotet i e (B) Gk
(C) Qv e e (D) v B el oLt

AL BULY(RL B AHLeL SUSLRALR @ LRLelll 6] dR2stl
uldlseetell steel WRelHl SUldRdlR o ©,dl ol d@all a2
S0 clslelcd Secll ad?

(A) = (B) v2r/3
(C) /2 (D) 2L
Sol: (b) A% = a®> = a® + a® + 2a® cos 6
:cos@:f%:>9:2%

oltl WdUe(l Hoeict 2t 512 Hz QL ddl vieell widusdl
Haeld AUt ... Hz sedl auu?
(A) v1024 (B) 512
(C) 256 (D) 128

Sol : (a) Fundamental frequency of open pipe is double that of the
closed pipe.

33el 5m SU(ARALR taleldl ol d2allel Raie Bcust sRalHL
U O HETUH A AgriH dlstettell 2N dtR Secll alu?
(A) 2:1 (B) 5:3
(C) 4:1 (D) vi16:1
_Imaxi A1+A2 27 5+3 27 3
o L _ (At (3
50 em dotdell 215 viedl diollell Heeell 2o0ldsie (acdlu

wRlctlél eafet deall Beust s . visell oflov BsL ol s culze
10 km/h ol dsuell AL 2081 dRs S ©. W dR2Lsll 255U

330m/s ©. dl elscll edlzea Aetaudl ugld ———— Hzell
dwsell el
(A) V666 (B) 753
(C) 500 (D) 333
cpo 2y 330
Sol : f = Ve = {5 = 660Hz
50
330 + =
, Vs + v 18
;o= f( - ) = (660) | 18| =

50
060 (1 BETE 330)

= 666Hz

[Ree czonllsdant 2ud 8,50 3 it
(A) HleuHoll $8lle ReuUlsllcdlR  (B) HleuHoll $QUL 4201 el
2 atell. aUfet socil etell.
(C) v@oL Bvle aéet s stell.
(D) @lsuela(&.

Sol : (c)

176.

177.

178.

179.

180.

ML 2Tt el Aot LAl oL dR2lsl SUlSRcllR 24 Bia
A D.0(a AL oy (ELLHL MLt SOHL AUt $RclL @l
YRl suldedl? secll a?
(A) v3A
(C) v24

Sol : (a) In the same phase ¢ = 0
so resultant amplitude = a1 + a2 = 2A + A = 3A

(B) V54
(D) A

2 2
y1 = 0.3sin Tﬂ-(vt —x)em iq y2 = 0.4sin Tﬂ'(vt —x+6)cm

AR2lell RAULclSRELLL SLRL, vl SO clslelcl /2 &l el
SU(ARAIR 82Al ... om ALU?
(A) 0.7

(C) vo.5

(B) 0.1

1
(D) Toﬁ
Sol : (c) Resultant amplitude = /a3 + a3 + 2a1az cos ¢

= \/0.32 104242 % 0.3 x 0.4 X cos gz 0.5 em

A BeaM 1800 Hz lg(ct clowl ectfetstl d320 Beust $3 9.
¥ ovM{lel 28 v Vel flatet datefl ud . vl UR 28t
BAALSASIR B, BedlH A sll (12 © % 2150 H 2z ig(ctalal

AL N0 ©. cll va{lel 112 Bauslua BLOL Bl @2l
A Hodl el dl sl 2uglct Hz ML Secll @912 (ealotstl

dol= 343 m/s)

(A) 2150

(C) 1800

Sol : Given fa = 1800Hz
vV =0

fB = 2150Hz

Reflected wave frequency received by A.
fa=7

Applying doppler's effect of sound,
[

Vs — VUt

fa 1800
H =05 (1——) =343 (1 - —
ere, vy = v, ( s 343 2150

vy = 55.8372m/s
Now, for the reflected wave,

Sy = (u) fa
Vs — V¢

- (BB ) <m0
= 2499.44 ~ 2500Hz

ol §0lstL 2Ulellcl?
y1 = 0.06'sin 27(0.04t + ¢1 ) el
y2 = 0.03sin 27(1.04¢ + ¢2)
Al del Beust sl d@atell dletctiall dyelltie Secll aulal?
(A) 2:1 (B) 1:2
(C) v4:1 (D) 1:4
I a2 [006)\> 4
r=a=(ox) =1

51.6cm el 49.1em ALY URAAAL ol dlRell ©S 20N Ved, tlo
AUSA B. ola clRell 2LsH AolLdEls e0l 1g/m ® .olal dllrel
112l S(UA Sl AHNLAL Uigedl RAvUL ———————

(A) v7 (B) 8
(Q 3 (D) 5

Sol : Iy = 0.516m, Iy = 0.491m, T = 20N
Mass per unit length, 1 = 0.001kg/m

Frequency, v = l Z
quency, v = o "
oL [0
'~ 2% 0516V 0.001
B 1 [ 20
T 2x0.491V 0.001

Number of beats = v1 —v2 =7

(B) v 2500
(D) 2400

Sol : (c)

V2
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181

182.

183.

184.

185.

186.

. dlR UR dotdld dRdl y = 0.021 sin(z + 30£) m &Ll clRHL

dplle Sedl auu? direl iy deldl 1.3 x 1074 kg/m ©,
(A) 10 (B) 0.5
(@1 (D) v0.12

Sol : (d) y = 0.021 sin(z + 30t)==>v = %: 30

T=

T T
Using,v =1/ —=30=/—— =T =0117TN
g v =1\~ 13x10%

Bl so{lovt g Vil st AoLell s 2Ulct 53 D, uSAl L2 400H =
BLg(xtell olel a1, cll oflw slRell gldctra ictaidl gt
Hz 2\l el ealletell oL 340m/s ©.

(A) 411 (B) v448
(C) 350 (D) 361

Sol : The required frequency of sound heard by the driver of second
car is given as

/ (U + vo)
vV=v|—
UV — Vs
where v = velocity of sound

v, = velocity of observer, i.e., second car
vs = velocity of source i.e., first car

, 340+ 16.5 356.5
- it Wbl YTy g N (duinded
v 400( 340—22) 00( 318)
v’ ~ 448Hz
el2l UR MRHRcll dotdld d@dle] d@dl- -8y (2,1) =
e~ (ax? ot 2vab ot) @ ay golld @ §,
(A) c@oL X — (BeHL \/% Ll (B) vl x— (ol \/E ol
a

30m/s.

ASUUAR D). AU URAR O,
(€ @Sld alfl2ugi vb (D) Reald d3olell 2ugkt %
' ®.

Sol : Given wave equation is y(z, t) = e(—=”+bt* +2Vabot)

— o~ [va@?+(vor)* +2vaz (Vor)]

7(z+@1)2
—e a

It is a function of type y = f(z + vt)

= Speed of wave = \/E
a

G2l - ict? dolell sUlSRlR A O, dl Gaxell 2r 2R
SU(CRlR Secll al?

— o (Vam+(vbn)?

(A) 24 (B) 4
(C) vA/2 (D) A/4
Sol: I x A2, T x %
;

1
™ X A
rn_ A
ro Ay

_ T\ _ 1\ _

= (=4 () -

Mol SU[LRALR @ 2ol ALt UY(RL f eLRnelell ol 20 AULet
acLell gt dleldl sloll AUHISBHL elu?

(A) a (B) 2a
(C) 242 (D) v4a?
Sol : I « (a1 +a2)? [a1 = a2 = a]

I < 4a®

25 viecl eullsll Hoeyd gL sl s oiel stolleit Alwv
e[S sl otRlotR ©.99 oie tollell cloitd 20em ©,dl viedl
stollell dolld ... em
(A) v13.2
(C) 16

(B) 8
(D) 12.5

187.

188.

189.

190.

Sol : For closed organ pipe, third harmonic is i—;}

For open organ pipe, fundamental frequency is %

Given, third harmonic for closed organ pipe
= fundamental frequency for open organ pipe.

3v v , 41 21

4w T 3x2 3
where [ and I’ are the lengths of closed and open organ pipes re-
spectively.
- 2 x 20

3
...... °C UL eldglevetHL ecl(stsll 95SU 100°C dlUMLel &L

B [BrLovetil ect (ool sy Vel euu?

= 13.33cm

(A) —148 (B) —212.5
(C) —3175 (D) v—249.7
. . yRT
Sol : (d) Speed of sound in gases is v = 7==>T o M
(Because v, y-constant).
Ty My
Hence —2 = 2
To, Mo,
- T, 2
(273 4+100) 32

==>Ty, = 23.2K = —249.7°C
I A I cdlelcll eRlell ol 2ol 2L oy (ELiL 818 215 (SlactiaHL
RAHLeL AHA URALR US Rl O HETH e AgriH dlstcttetl
_alal -
(A) (VT - V)

(B) v2(I1 + I2)

Q) L+1 (D) (VIi + VI)®
Sol : Other factors such as w and v remaining
the same, I = A% x constant K,or A = é

On superposition
Amax = Al + A2 and Amin = Al - A2
A2 =A% 4 A2 1 24,4,

Imax _ £+ é 2\/ 1112
K K'K K
A?nin = A% —+ A% —2A1A>
—IK = %+ I—;f 2VI?12 - Tmax + Imin = 21 + 21

5 ecl(ot Beules (A) ¥ 100 s~ Big(ct erleldll gd(et Bules
(B) AL 5 e BU 52O, W A ofl (Rl 2ug(ct A 20551
Bilg(ct gRredl eallel Beules (C) ALl 5 e BUA S D). dl A
ec(ol Beulesell glct Secll ... s~ @9l?

(A) v105 (B) 205
() 95 (D) 100

Sol : (a) Frequency of the source = 100 = 5 = 105H z or 95H z.

Second harmonic of the source = 210H z or 190H z.

As the second harmonic gives 5 beats/sec with sound of frequency
205H z,

the second harmonic should be 210H z.
==>Frequency of the source = 105H z.

75.0cm g2 61 (G1gl a2 s elel wllal olldcl & 2L eldlofl ol
Biajetle L[ 420H 2 AU 315H 2 O AL olell d2dl ol s\
Biajaetle 2Lt atell.dl 4L el Hie AgirtH isjelte 2A(cL Secll
e Hz 8212
(A) v105 (B) 155
(€) 205 (D) 105
Sol : For a string fixed at both ends, the resonant frequencies are

muv
n=—Wheren=1,2,3,....
v oL n 3

The difference between two consecutive resonant frequencies is
(n+1Lv nv _ w
2L 2L 2L
which is also the lowest resonant frequency (n = 1)
Thus the lowest resonant frequency for the given string
= 420Hz — 315Hz = 105Hz

Avn = Un41 — Un =
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191

192.

198.

. gl z— (€2L{L AUt 52 ALy = Asin(wt — ka) O,cll B (Gig

B2 HETH BLOL Secll 2ULu?
u

o

E
o /"
(A) w/A (B) k/A
(C) vkA (D) wA
Sol : (c) The particle velocity is maximum at B and is given by
dy
E = (Up)max =wA
.. dzx w

Also wave velocity is e v = %
So slope By _ O _ g

dx v

vieel WUl 215 B9l oled s2l ect,dell Ao 2ug(ct vieel
iyl Hoeid 2ugtell 100H 2 48 &, viedl wduel
Hae{d gt sedl ... Hz

(A) 480 (B) 300
(C) 240 (D) v200
Sol : (d) Fundamental frequency of open organ pipe = v

21

Frequency of third harmonic of closed pipe = ﬂ

41
;.%:100+23l
v 20 v
:%fﬂzﬂzmo
é%ZQOOHZ.

512H 7 ol 21252l el3L ALl 4 e Geual 52 ©.6lHL el
dedlRcll 2 e Geust el ©.cll 3L el dell yéetell

(L ... Hz
(A) 510 (B) 514
(C) 516 (D) v'508

Sol : Let the frequencies of tuning fork and piano string be v; and
v2 respectively.

c.vg = v £4 =512Hz £ 4 = 516Hz or 508Hz

Increase in the tension of a piano string increases its frequency.

If vo = 516Hz, further increase in v2, resulted in an increase in the
beat frequency. But this is not given in the question.

If vo = 508Hz, further increase in v2 resulted in decrease in the beat
frequency. This is given in the question. When the beat frequency
decreases to 2 beats per second. Therefore, the frequency of the
piano string before increasing the tension was 508Hz.

512Hz =272 516 Hz

(v1) (v2)

512 Hz — 272 508 12~
(v1) (v2)

196

197.

198.

199.

. Gar (ReUR BAASASIR AR5 Tlo v et Qotell ot 52 9,

Bl setslral ALl 2yt 2 Baxsll Ha g(ctell
RlTtR Secll alu? (el tat(aell ALV m/s ©)

(A) v10/9 (B) 11/10
(€) (11/10)* (D) (9/10)?

. _10

RatR cote] HlsR0L Y = Asin(100¢) cos(0.01z)m &ld,dl
dRaLell AL B2l ... m/s A2

Sol: @n'=n (U_Uvs) " (U—UW)
n= 9

(A) v'10000 (B) 1
(c) 107* (D) syel«fe
Sol : (a) By comparing given equation with y = a sin(wt) cos kx
w 100 4
==>yp == =
v E = 001 10° m/s

mi 4cdMlet Al L clotldell aHLet 2isoecllall elelal ee 2ilel?
yRefl (BlRldot desldd © 1L el s ©F my scuHlstell oS

W3l B.63 el sl OSLUR Ay cARdLAGUSAOU Aol MUt

Geuat sALL U B9 e\l Gufsu O3 oellsal weldl L

Ut OGS Ao US WU L el oyelcted Heu
1

_______ ®.
(A) v T (B) /o=
(€) (D) /™

Sol : Wavelength of pulse at the lower end,

A1 o velocity (v1) = L
V u
Similarly, Az oc va = 4/ =2
n

Ao To _ [(mitma)g

A1 T mag
_/mi+mg

mo

LEVLIRLRRNALRLL RN

m,

[Ma]
Gar2ll - ict? dRolell SUlSRAR A el 27 2R dedlell
suldRle el euu?

194. (F2UR L (A) 24 (B) A
(A) Qe cduell uHiet LU ©. (C) vA/2 (D) A/4
(B) v (ataie (S1g 210101 Bl cgyrii el W (G oL Sol: (o) I ox A% % ==>A4 é
et el 200. 18 WaLHL URdalél dRata AHlsReL
(C) (stRrie (Stg puoL0L BLovl HertH il MRl (Gig L0 Agri : s
au y(z,t) = 1073 sin (50t + 2z)
(D) (etenie ol MRAle (Gtg LoLaL cltrigRell Glovi Mt efetetit a8 9y sRALIL AU B, WL z el y 2 HleL el ¢ 2 AsesHl
sol: - ©. L oL HLE ellAHLell s (At A1 D2
195. 500H z UL LRl d@2lell A2L 360 m/sec ©. 60° ol SOl (A) cdR2L25ms " oll AUt AL 2L 2 -8 AR UAR O
(C}SL%CE eLleletl ol 59 c2dle] b{d(i’g‘?&c}lé" cm €212 (B) 2L 100ms~"* ol AUt ALl el z—1& AR UAR D
(€) 60 (D) 120 (C) v 25ms™" oll 2Ulct ALl Yol z—B18L RS UAR ©
tgv(zzle; ({oh)eme distance between two points i.e. path difference be- (D) 2L 100ms~" ol a1t 2419 0L 78 RS WD
A P S Sol : y = 10~ sin(50t + 2z)
A:—X(zﬁ:— —_— = — (v:n)\) . . . .
2 2 3 6 6n Wave is travelling along negative X — axis
360 w 50
= —0.12m =12 _w_50_
6% 500 0.12m cm Wave speed =5 25m/s
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