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CHAPTER 14 & 15
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ANSWER KEY
1 / 1
T=2n 3l
29
2 d) A periodic motion may be an SHM 1
3 1 1 1
T= Vv, V= ?
4 One wave length (V) 1
5 i. The restoring force is always proportional to the displacement from the mean position. 1
ii. The restoring force is always directed towards the mean position. 1
6 1
T =214 —
g
[ is the distance upto the centre of gravity. Centre of gravity of the human body is in the 2

pelvic cavity. When she stands up the centre of gravity will get raised. Therefore I decreases
and T decreases.

7 A - amplitude

2m
k - wave number k= P 2
21
® — Angular frequency W= = 2nf
¢ is the Initial phase
8 — , ' 2
vacy/T vocvaT Y—»
1%
v=2v
9 I 1
a) T=2m—
g
b) Tension T = m(g+a) 1
c) T=2n L
"V g+a 1
10 1
T =2m4—
g
Here T=2 sec
2=2m L
g
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g

on squaring

1= L
9
Since n=3.14 m°~9.8 g=9.8m/s’

so I =1m.
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Transverse wave
A wave in which particles vibrate in perpendicular direction of its propagation
They produce crest and trough as shown below.

crest  Wavelength direction of

particle vibration
vmplfnde
X

1
-\

troug direction of wave

Region with positive displacement of particles is called crest and region with negative
displacement of particles is called trough

They can be polarized

Eg: a wave through a string, light wave

Longitudinal wave

A wave in which particle vibrate in parallel of its propagation

They produces compressions and rarefactions as shown below

wavelength

S
LI
"'m. - 4"‘
-:n:-*npre;.m". rarefaction et
Region with high pressure in medium is called compressions and Region with low pressure
in medium is called rarefaction They can’t be polarized
Eg: a wave through a spring, sound wave

12

a) Travelling
b) 2
4
c) Amplitude of the wave, A = 3 cm
and frequency, w=2xf
w _ 36

— — =05.73H
2n 271 g

dv=fAr  k=0.018

v=1fA v=0>5.73 x3.48 =19.94 m/s
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Ax

Time T2 (sec?)

i Ay e
Slope = AL I

Length I (metres)

b) We have T=2Jr\/Z
g

Therefore g=4x° (# )

2

From the graph slope = Tf

Therefore g=4x’x

slope

14

a)We have x= a sin ot
Given x=5 sin ( 2?” t)

Comparing a)zz?ﬂ But a)zz?ﬂ

Therefore , Time period T=3 s
b)We have x= 5 sin ( 2?]{ t)

When the particle moves 2.5 cm from the mean position,
2.5=5 sin ( 2?” 0

. 27 _ 1 . I
sin ( 3 t) 5 sin ( 5 )
Therefore, t=0.25s
Time taken to travel 2.5cm from the mean position is 0.25 sec. Hence time taken to
travel 2.5 cm on either side of the mean position is 0.5 sec.

15

Newton’s formula for the speed of sound in a gas:

According to Newton , the pressure variations in a medium during propagation of
sound are considered as isothermal.

—AP

The bulk modulus of th dium is given by B=
e bulk modulus of the medium is given by AVIV

(1)
We have , for isothermal process, PV = constant.
Therefore A(PV) =0
PAV+VAP=0
—AP
= - 2
AVIV )

p
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Comparing (1) and (2) , we get B=P

Thus the Speed of sound in a gas is given by v 2\/%

The above equation is called as Newton’s formula.
According to Newton’s formula for the speed of sound in a medium is obtained as
280 ms™ This is 15% smaller than the experimental value 331 ms™.
Laplace’s correction ( Newton-Laplace formula):

According to Laplace , the pressure variations in a medium during propagation of
sound are considered as adiabatic.

—AP
i is oi B=——"—
The bulk modulus of the medium is given by AV (1)

C
We have , for adiabatic process, PV”=constant =~ Where y:Ep

\4

Therefore A(PV”)=0
PyVY UAV+VYAP=0
Pyv" AV=-V’AP

—AP
= )

Th p=
us YE=Aviv

Comparing (1) and (2) , we get B=yP

Thus the Speed of sound in a gas is given by v =y yT}D

The above equation is referred as Laplace’s correction (or Newton-Laplace formula).

For air yzg and hence the speed of sound in air at STP, we get a value 331.3 ms™,

which agrees with the measured speed.

a)Simple pendulum consists of a bob of mass ‘m’, suspended from one end of an 3
inextensible string of length ‘L’. The other end is fixed to a rigid support.

The length of the pendulum is the distance between the rigid support and the centre of the
bob.

Vi WOl H L W LR T LT

OIS I

mg coso

1 A :
' mg sin6.¢§
mg
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When the bob is pulled to one side and released the pendulum executes oscillations.
At any instant ‘0’ be the angular displacement.
The weight of the bob ‘mg’ can be resolved into two components,
mgsin 0> directed towards mean position,
mgcos 0> in the direction of string.
Here, ‘mgsin 0’ gives the restoring force.

ie F=—mgsinf=—mg0 (as 6<<)
But o==
L
F=—|19 |x
L

Thus for small amplitude oscillations, the force is proportional to the displacement
and directed towards mean position. Hence oscillations of simple pendulum is SHM.

Period of oscillation of a simple pendulum:
For a simple pendulum,

F=— mg X and
L
F=ma 1
ma=—|"9 | x
L
—__9x
=7
But a=—w’x
L
w=<
L_
w=1Z
L
2_n=\/g
T \L
T=2n\/l—J
g

This is the period of oscillation of a simple pendulum.
b)The length of a seconds pendulum (which ticks seconds) L=1m.
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9 a) TZZJI\/I

)
b) alenamielo, T = m(g+a) 1
L 1
C) T=2m|—
gta
1 3
10 1-9p \/ L
g
enalles T=2 s
oL
2 =214 —
g
1=n¢i
g
QIBWo SHIENOCMUOUD
1=m2 L
g
m=3.14 eroalmom 1~9.8 g=9.8m/s’
@@Imo@d [~ 1m.

11 20WINOmINEl &HeM1dd:80S ¢R0RIME10  MOoNIVERIFINY” LloMINdeeMEs13 3
@RAMO0 MOoUNEEBRAS @RM(EJIVOMOoUNEEBUY af)aD alOQATD. SOOI MIWIACIGI
WoWEEBGo  WBOMEBBBo  (BlDa]OM]  MVENUG]HBIV. 233 (@JBHIN@ PO,
2¢EL1a101MLIOMIT HflSEMIOLMIB:0N BIB6BBUI.

? crest Wavelength direction of
m /\particle vibration
vmplfnde T
- \Y
troug direction of wave
DOWIAODNOL!  HMIH®:BOS  GRIRINEIN  @OoWIVEMOBING”  AVAITNO
DMIHEME, 1M BRAMV0 MOOWBBRHS BRHOHBALIYOOWEBBUI af)D A lOWD. MOl
DOWIRONI@ D 2|AB3ERAIEINESBo M2I0B3CRARILIHS0 (Baldq]SOm] MVUERG]SBD.
©30: VM BoWo.
wavelength
"
b - —_—
comprassion rarefaction mowemEl
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C) ®RonOm1Hag BRI, A =3 cm

eRYoml, w=2xf
- o _36_ 1
o o 5.73 Hz

dv=fA  k=0.018

_2n

k= A
2w 2x314 _ _
A= X = o018 - 348.88 cm =3.48 m
v=~fA v=>5.73 x3.48 =19.94 m/s 1

13 a)

T2 (sec?)

Ax

A\ 4

Length 'L’ (metres)

b) T:2n\ﬁ @RYHEMAN” MAHHO1W0.
)

@R®IMITI g:4nz(#)
Ay _ T’

y

@ONMI  g=4a"X
al@lal’

14 a) x = a sin wt @RYesMAN” MYHHG1WIo.

X=551n(2?nt) af)am” @Gl EBM.
®OOMAY0 §.210 G wzz?” . a)MOm3 wzzT”

@R IMIB BRYAIBOMB:Ielo, T = 3 S.
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b) @&emle ava@eN® cuoom@mmIao 2.5 CM alefl 2o,

2.5=5sin (%”t)

sin(%I ):%:sin% @RLOAIO (2—t)=
1

@ROIMIG3 t = " =0.25s

@R®IMIGI HTBAUWCOMHB0 2.5 CM BRHLIEERSICI88 0" mINM3H:03H61SIm3

212189008 @RI MO aqvae =2 X 0.25=0.55

15

BT AUIDHOMLJHSQYBS BRNHOHBALIY DAY GAIND, V = \/E
P-©6©@ 0330 ag)am’ al0o@a. VA ©af)aVd: M égma @u“]oeo(zﬂnl]p@fn QeI NI W)
mégmg MUACNG o af)D” alOQAD. WeNje B@  MIWINOWIEHS  IVAUGTTHE
GMINLMNBIB:M A3 WIMEBUE MV VWAIHEMNIMIWTWA méga)ag
mlvamo.

a)MI@3  YOEN|MVoWEBRUY  MVEMIBIBBEMIOLNIHON  ABRAIY®TWIMEBBUI
mau@amg%e)” @YKEMAN HheENSOI W@ TMID@I EIO(SOG%(TUU, mégaag LRI, § OO

yP

V= \/— af)an” @ 1BOD 1O L.
p

waes y aluwlaymialwocloes @eamalomaje (C)/Cy), P adgape cre:am.
€eBL®] AUBOMIW DD MVANNIG: OB LIGAINIINE DITBOM@I af)MD A IOQAT.
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//////L/'/////// pPURNY /S

DO MG

mg cos

‘u.____________,..-'

mg siné--x
m;ﬁ;

MNloalld OalBARLIOMIHNd @MINMINT @RMEAINAISAN Mg ielEBud, T agan

aleflajeniein)o, mg af)am GHOMOHMNMYBS DBOIIHB@aHEMENILININIEM.

DB IHBaHUEM MILIO®IHAG Mg oSO ag)a ceISdo alelomIeIomIm” @elymoe.

mg sind agaM ceISE:ogeInoem’ @mIomNmendd 6soBes” (JEWIUTIBD OalgmM@.

@P®IMI@, T =- L (mg sinB)

al0l@o6Mm alelImO®1@3, T =1 0, @RyYeeMaN” MAHHO1WIo.

&sS1eel Vaadd.yEBgledmlmoe, o =-L (mg sinB)
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mgL

@RLOAI O = —Tsinﬁ
0 @es geljo Ausen §2QmIVIBleseMIud sind =~ 0 agan” @RMRIMIEH0.
o mgL
@RDEOHIMNE O = —TQ af) ML 0.

MVABaNIBERIEM ] 21LIMOMIG @I06Mo A = - V%Y BIRYD:AN.
QHS1HLI MVANIIH 638U @IODMAYo 62l IMT,
mgL

mgL
@RLOAID W= 4/—
I I

9o lBWLIoM1Hd @YABOM:ele T = Zwﬂ = Zm/ngL @RYeM.

Mles §MIOAAF B32a0’ MEMBaHY | = ML? @RYO@IMIGT,

T= Zﬂ\/Z
g

OV VA0  TVABa0IBCAMIE:  2ILINOMINF @YUM HILIOTD

w? =

@J@IMIWIMo §.21QaT.

b) 6aVeeRN@d 8@ Sl Voo aJ0ea]gANBR HalMaeITINN (dTVenaBTY” 1
Oaladelo) @RYAIBDMIMHILIo 2 S @RY6M. g = 9.8 M/S? GRYQ®IMI@S,

_9.8x2°

s 09%am.
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