
� 1. 2.50kg�cfit20.cm�mf;ffi-g)tt'tl'{ 200N'iRffctiT�l1 
��mtt*�Mcfif�.-���m����if 
�M��? 

�11�cRllc:¢t� v=j 

�. T = � 11 cAJq, µ = � c¢t � � 11 cAJq fl 

� �fflq;J� v=j 

�. . T = xHll i, -�- . .200 N 

ffi1l 
Waves 

Chapter-15 
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=> 
V=l 

T = v2µ = (343)2 x 0.175 

= 20588.575 N 
== 2.06 x 104 N 

� 4. 
�v

= Hq;r�·�-��fct>cf[!'q �qft�cp;if 
(a) � 'tR' 'A1R � qi«ft?
(b) mq '$ � � � t?
(c) olls@T'$���t?

�l'ftITWtJqcRJ��cr�q;)lWffi��tn1<J�i1

tlcf (a) f.t,if t. v = H = H �) => Eilf.r <ilr '1To!
••• (i) 

=> 

=> 

=> 

=> 

pV=nRT 

pV= w RT
M 

p =

(�):
RT 

p
= p-M 

E,·
,;,. 

RT

p M 

(·:� p = � (w))
3ITTIWI(V) 

�. R, T tfm M, � � �. lRl@TCJ tfm � � t 
am: cirujq; � G1iJ w �ik � "q;«'fT t1 

(b) cmj -q Ecffer cGr � v = ✓'Y RT
,

.M 

\if@, y, R'cfm M� ti 
:. V oc -If, 3IB: °ffiti "ij;° ����ti 
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t'1il (8) cft � 'tiiftcp'(Uj

y (x, t) = 3.0 sin ( 36t + 0.018x + 1) 
lWfcf) 'tiiftcp'(Oj � � ffl' -q°'(" 

� ffi t y (x, t) = a sin (ot + k x + cp)
co= 36rad/s, k = 0.D18m

".l� (I) �� 21t 
3lif '711�1\I V =-� (l'C•IG� A= -

21t k 

cR7T�T.JIB V=VA 

v=(;:)(2

k
x)=�

36 =-=2000cm/s=20m/s
Q018 

(b) 3TJmlt a= 3.0cm
cft 7Tt cfflTI � �

co 36
v=-=--· =5.'73Hz 

21t 2x 3.14

= 348.88 cm = 3.49 m

� 9. �sif�m*�x=0,2cm�4cm*��(y). 
�(t)*�11Jq;��11;J'mtlifcfil'�cflll'i?�,�� 
q;ffi if i f«R � if Jl11Pft m if� 11ffl 'Q.c6 � i t.m � "qt f1Fr t?

X a; fiFl liA mJ (y) cltll (t) a; -ittlJ mq; � i clt1T X a;�� 'ifA1 � � 
ya; liA ffl � i,

t'1il x= o, � � wflq;-<u, 

y (0. t) = 3.0sin ( 36 t + 1)
21t co= -= 36rad/s
T 

21t 21t I x T=-=-=-S
w 36 18
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T 2T 3T 4T ST 6T 7T 
t(s) 0 - - - - - - -

8 8 8 8 8 8 8 

3 3 -3 -3
y (cm) 

J2 
3 

J2 
0 

J2 
-3

J2 
0 

x = 2, 4 W (y)t := o cf>T 1lA x = 0 � 1lA � � t � x = 4, x = 2, x = 0 � w'I ll 
� t -l) wfi � � � t -l) � � amrA ll � � t -l) 
�<m'1'Tll�t1 

y(cm) 

T 3T 
a a 

� t(s) 

� 10. wniit�cWf 
y(x, t) = 2.0 cos2n(10t - 0.0080x + 0.36) 

� X 'tf'.n y cfl1' m "q 'tf'.n t cfl1' s 'q ft1'ln � t, � � o-l � � � � 'iftq 
�fcficRTt�'iftqcfft � t?

(a) 4 m (b) 0.6 m (c) A /2 (d) 31 /4
dl�����icffiAJffltR 31ffl�����!1

� <ft � 't14lcf>'(Oj 
y(x, t) = 2.ocos21t (10t - o.ooaox + 0.35) 

=2.0cqs (20nt - 0.016n:x+ 0.70n) 
1tFfcli 't14lc6'(0j � � ffi W 

31il', 

y(x,t.) ,=, a_ pos(cot - k x + c>) 
k = 0.016n 
a=2cm 
co = 20n rad/s 

�&4>=27tAx;�&x=�
1 

(a) &x= 4m= 400cm�
27t �&4>=-&x=k&"
A 
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� 23. '7.ff;Jcfif��� (a�jij(Ullt4° tfuflq,'t 'ftN) �if ��ti 
(a) ���qftcilf�(i) �, (ii)�, (iii)�qfi�f?
(b) � � � 1 � 1'ffr 20 � f � � � 20 s % �

�%�arn%��t m�����qfi �
(1/20) Hz � 0.05 Hz%� mtfi?

l'cf (a) � � � �� lJ1t2Jlf it � � t � � m cffl 

��mm t � "lffG m � lJlt2Jlf it "lftf crnft t 
tfir�ti"f��t, 

(b) �. � � � � 'AGff@ � t � � � � vTT mtf
� 1RTffl "CR �1R � t,

� 24. 8.0 X 10-3 kg/m ffi§q; � "6R(Cf cm��� qiJ � ftm
256Hz�%����-e-�f161Uq;r�ftm�fte« 
�%��Pf�gffl%�-e--af'-1Ti-mflf{90kg%'i1R:'�fl 
� cffffl ftm mtt � � cfit 3tctit�Nd cfi\ ffifT t � cfiRUT � M -a 
"<RJctfffif cR1ff qiJ � 1'1fO?f mar ti t = olf{ 6lU % amt M <� cf@ AA> 
x = 0 lf{ � fcl�i4'1 � t (y = 0) cl'-U � y q,'t � mJT % � 
1ffim@ "ti � qiJ aw:ITli 5.0 cm "ti mtt lf{ � � cfiT cfUR � cf@ � 
fcl�l4.:t ycfrr xcl'-U t%�%�if �I 

� WA �I��� q,J-� otU � tram q;) � q;ir otU 
mft cR1T � � q;if 1 

� ffl +X 3Tlfl' it � t � � fg-� � 3TR � fcl;zJr l1m t � 
�ir<m"Gll3TR x��� 1'ur�t1 

y(x,t) = asin(rot - kx)

31il', a = � r.m = 0.05 m 

3TTcffelv=?56Hz 

ffl' it�= mg= 90 x 9.8= 882 N 

v=Jf
---

V
= 882 

aox 10-3 

= 332 rn/s 
� 31Tcfferro=21tV =2 x 3.14 x256 

= 1607.6 
= 1.6 x 103 rad/s 
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� 26. � � � cifuR atrf ��ti i\m � fcfttfur, � � 
(S) a"1T � (P)$if 11qiR"cfit cR1if cfit �'q;'{� t1 Stftin cfit �
� � 4.0 km/s, � Pm- cfit � � � 8.0 km/s i-1 �
�-mft � � cfit P a"1T stftiif q;y ftcfift 'q;«IJ t, 'tffl"ffl P o{lT � s
o{llcfit�-q 4 �-qreirt,:«ftt, ����oiif llffltffl"qlJll;r�
·���� ���q@�cfit��t?

����ot-if ���tWfll 

ffl � t, vp = P cRl1 � 'it@ =  aokm/s 

vs = S tRlT � 'it@= 4.0 km/s 
tp =� tf'q;' PcRll q;) � it WIT� 
ts =S tRll q;) � tf'q; � it WIT � 

3R, GFn � � � � tf'q; ��mi ffi t am: 
vptp = vsts 

a xtp = 4 xts 

2tp =ts 

ts -tp = 4 min� t) 
2tp -tp = 4min 

� tp = 4min =240s 

3@:'fflcf��"ij;��� 
D=tpvp =tsvs 

= 240 (s) X 8 X 10
3 m/S 

= 1920 x 103 m = 1920km 

... (i) 

�27. ��•Ml«.fcfilft'TliJ-q,q;�q;�id �'tfU�&i(R�'q;ffl�� 
� t1 'tfR � i:l•MI�� � � '£qf;r cfit � 40 kHz t1 fcfilft � cfit 
3TI'{ � cftif � 'i{R'd' � i:l•MI«. cfit � � cfit � cfit 0.03 y.:ft f1 
i:1'1•1l�� �wn-���lJUcl'ffia-�qft ��t? 

� cftqm � � M cftU 'CRlcflffif � � � � mtfil '3@: � 

waq;vfii1 

� ����� v=.40kHz 

� � 'it@vb = Q03v 
�v =��'it@ 

cftcfR"CR31TW�v'=(-v Jv
V-Vb· 
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-( V )x40 v- 0.03v 

=�kHz 
0.97 

� <frcJR 6RT � JTlTilfi � � � (� � affi) 
,,_ (v + vb}•

V - --

V 

=(v + 0.03v)x�
V 0.97 

1.03 X 40 
= 

0.97 

= 42.47 kHz 
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