. > &, l . = e N LYW T'W . . - b - * + - R IR, . | TATEARR—y-T ., N

www.pakcity.o'rg www.pakcity.org

= ; . A i L ey e S i =

] ':'l_ _‘I B = o » , ._ .f . ‘_ = . _. ] 3 ol | .
‘;-I - - . — r — wa— -
R R R S & S e e

- @ i

r - & s B

! ! |

EE

Il

: _-1 f
:Il ! h n

| B

-

i .9 e
Oscillations

L
e . = . ' 9,
OJ

MaoTion o Vibrato y__ MoYion
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E Vibrati ng  bodies  produce  wave. |
' For  exomple a  vibrating  string |

TR ) T ey e m— e ——

Vlor o violen  produces. sound  waves.

S —

nt

1 Distance  of  ihe  vibyaling
| body at  any instant  from ___the = mean ||
| position {8 colled  displacement or _instan -

' cLLstLaLem_eni i ._ s denoted by X~
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lto  time . The  curve obtained  iS called
1l sine wove  or wave form ofb  S-HM,
x Points  “B” and ‘D are  exireme

posItions.

% (%« :  points  “A°.C" and "E” show  meorn
|

posifion . ‘ A T

1o o Line ace”  show level of  meon
| position .

! S bB and  dD are  the  amplitude  of
vibration . '

of  vibrations

is  called
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"It states  that  with in ||
the  applied  force i§ direc |}
1o . dthe displacement . ____ '

i Restoring . force __Opposes |
| the  applied forcecciciand — brings  the
| ViJord’rmg body fowards the mean

Jjn__ fig  when the  spring IS
" an __applied

the  Spring

e R

plpstic  restoring
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the __ _applied  force
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|
_"The  direction _ of  restoring force
IS always towardS  _the  mean  position”

Now  the masS is released . 1t

_beginsg ____to Vibrate obout _the meon
__pasition
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negative.  sign :. _Shows . “that  its  direction
i5  towards the .ciomean  position . :

. Consider o mass wm  suspend from  one
end of a Spring. 1} vibrotes with tme period 1,
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fve.ov uency. _f___.. w__.andw_* _Amp litude X o
The motion O&'ﬂ._j he massS _-.--Ldisplmd..ed_ < by. |

_Now c;msjderJ _the Eig (b) ~ 0 pattmle P iS: moving  (h
a_circle of erLpS o (0] Q\N'l\h. coanstant
langular  Velocity . '
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{[{Definition N T W b A+
"Angle B = wt  which _specifi.
| es the  displacement _as _ well . as  the
| direction of _ motion of  the  point
|| performing  SHM __is._known _0s  Phase”

: Dhase determineés the  State
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A Horizonlal Mass  Spring
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, | Consider a mass — m_ attache:
Ild  to a Spring and vibrating  hotizont.
:_ _a_Lly on friction less surface .
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If B8 is  small sind =~ O ., 68 in vyadians!
d

sakcitythat Qcceleration ‘@’
of _the  bob iS5 ' directly  proportional to
|| the displacement "X " and  the  negafive

1| Sign shows that  the  direction of acceler-
_ation (s towards the  mean posi’rian 3
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Consider a mass spring
When the mass  "m* __iS  pulled
i . the spribg. . i% S EIEElcher by

| x. aginsgt the restoring Force .
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‘When _a_ body s oscillafing

e N SRS TSI NN

Slease VoIt Tor more aata at: WWW.paKcIty.orc




e S RSN R Y iy C F SR> O TARIR AR FERR D T R R N R 2 il e e B o i e .

1 www.p‘akcity.org (28 www.pakcity.org

= S T

| m‘ th ... Zi1S _hnatural frequency withouft infere
_os__aumh ons are called Free osct{lations.”

simple pendulum  of  length ]
S vibrating Freely . I¥s  frequency is

T ——————
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N\, Wha) 7 o body

1| _oscillates under theaa’uﬂn - of an

| _external force its 0Scillations are  called
forced pscillation . - 3

_The - . vibrations  of 0 Fam‘org
due  to  the  runing of heavy

WWW.PDARCILY.OI'C

€ Odld dl.




B i

-~ www.pakcity.org - - www.pakcity.org

&« ;.  The  oscillations produced in  the
' parts pb _yuning machinery and _(n
_electrical  circuifs . _
llx :  Oscillations  produced _in o  swing
due _to  the  childs  0cassional
_____pushes __on the  Swing ..

&  QOscillations  produced in__o  simple

pendulum  when  bob IS Struck
repeatedly . _ -y & =%

Driven narmonic oscillator

“ ) 2ol
_System undergoing F%@_d vibrations 14

-3

.""r

& +« &

- a & B
. “;

O,




f www.pakcity.org 30 www.pakcity.org

. S — ey e = T — :ﬂt’?:;*;l-:lﬁ?ﬂf—‘—m

¥ B e e e P —— -
llof o vibrating body  under _the  periodic
| force _whore period is equal to  the

natural ___period  called  respnance’”
For example  if  we  blow

f 1o p_ILCb the | P endulum 2 J&bﬁﬂelﬂ 11

amplitud e of vibration increa ses

{| comes in___ front of out mouth ., then
| its

mey
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Halso  has  small  disturbing  _motion . _The '

| time ___period of e rC L S - sorfes o gf Lt
M of “c’” Hence "¢~ :olso  storts  vibrating
| with increasing amplitude

1 Ihe amplitude of  other

|| pendulums remain ___very  Small _ because
|| their __lengths _and  _hence  their _ time
P&tLO.dS are not the same Q4§ thaot
the diSturbing force DS alb - Yo4

periodic force

speed pf_ sound ___ with  resonance
tube apparatus . ' -
X Mechanical and eLeriLLCOJ systems

show o  good response  under
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' §| phenomenon of resonance.. ' —

eedlpging onfe. Qo 1010 -« SEAS

:  Cooking of food by  microwave
oven.

Damped __Oscillgtions
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: __ilh@__fz_icill_a’rioﬂs N which  the
L aNSa/,

Crenses stendily with time
damped-_— oscillations

a__ process  in  which
dissipated From the  oscillaTin-
is called  damed  oscillation”
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Questions

/.7 Name two characteristics of simple harmonic motion.

7.2 Does frequency depends on amplitude for harmonic oscillators?

/.3 Can we realize an ideal simple pendulum?

7.4 Whatis the total distance travelled by an object moving with SHM in a time equal to
its’period, if its-amplitude is A? - . *

7 5 What happens to the period of a simple pendulum if its length is doubled? What
happens if the suspended mass is doubled? , 1/ ,

7.6 Does the acceleration of a simple harmonic q@tor remain constant during its

motion? Is the acceleration ever zero? Expéa('@ ‘

7 7' What is meant by phase angle? < it define angle betv_veén maximum

displacement and the driving for @7 ey wf .
7 8 Under what conditions does the/addition of two simple harmonic motions produce a
arm - ' .

resultant, which is also simple onic? | _ _ |
7.9 Show that in SHM celeration is zero when the velocity is greatest and the
| velocity is zero. w he acceleration is greatest?

7.10In relation to SHM, explain the equations;
(i) y:—'Asin(e)th) ‘

(ii) aﬁ= - ®°X
7.11Explain the relation between total energy,

body oscillating with SHM. | |
' ' nhenomena in which resonance plays an important role.,

/.12 Describe some common p _ Loy v *
713'If a mass spring system Is hung' vertically and set into oscillations, why does the

motion eventually stop?

potential energy and kinetic energy for a

Please visit for more data at: www.pakcity.org
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-Ll) K\' 'does : Yle de@inﬁ e Qng\e N .
i 1= between maoximum di_sp_\g_c__emenk —
] and. the driving  korce .

,' Question 7.8

Simple Mormonic motions  ymust

g |8 _ have Same frequency -
i) have Some _initial  DPhase
Bl ‘be  parallel
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The nﬁgg’ﬁve Sigh shows that the
direction ok acceleration s always  fowards
e mean Position.
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7.1 -A 100.0 g body hu 33*‘.\— a spring elongates the spring by 4.0 cm. When a certain
object is hung ¢ rf“- spring and set vibrating, its period is'0.568 s. What is the
mass of the object pulling the spring? R - .

ERICAL PROBLEMS

(Ans:0.20 kg)

7.2 A load of 15.0g elongates a spring by 2.00 cm. If body of mass 294 g is attached to
the spring and is set into vibration with an amplitude of 10.0 cm, what will be its
(i) period (i) spring constant (iii) maximum speed of its vibration. r

_ ' [Ans: (i) 1.26s, (i) 7.35 Nm™* J,(_'“j‘mo cm s

73 An 8.0 kg body executes SHM with amplitude 30 cm. The restoring force is 60 N
when the displacement is 30 cm. Find -

(1) Period - - ' _ .
(1i) Acceleration, speed, kinetic energy’ and potential energy. when the
i displacement is 12 cm, .

[Ans: (i) 1.3 s, (i) 3.0 ms?, 1.4 ms™, 7.6 J, 1.44 ]

Please visit for more data at: www.pakcity.org
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A block of mass 4.0 kg is dropped from a height of 0.
constant k-= 1960 Nm™, Find the maximum distance

be compressed. o rak,

3

5

A simple pendulum is 50.0 cm long. What will be its frequency of vibration g a D,
Where g = 9.8 ms?? B

(Ans:
.1gm,]

shown in Fig. 7.14. The spring is compressed through a distance pf 2.0cm an({ﬁ
block is released from rest: CGalculate the velocity of the block as it passes throy,
the equilibrium position,x = 0, if the surface is frictionless. |

0 E MR | | v -

(Ans: 0.50

A car of mass' 1300 constructed using a frame supported by four spring
Each spring has a g constant 20,000 Nm™. If two people riding in the car ha

a combined mass of 160 kg, find the frequency of vibration of the car, whenit
driven over hole in the road. Assume the weight is evenly distributed. |
‘ (Ans: 1.18H

7.8 Find the amplitude, freduehcy and period of an ob; l

. : . S ' ' nd of
spring, if the equation for its position, as a function of J’cir(r:1te.Vilgratlng atpthe e

x = 0.25 cos (-“é-] t‘ |

4

What is the displacement of the object aﬂef 2.0 é? o —

—y e k -

(Ans: 0.25 m, 71.. Hz, 16 s,x=0-15m’
| 18

Please visit for more data at: www.pakcity.org
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_Solution ' ' _ - :

M= 15.0 g
m = QQGQ M = %o_y,g

. 25N
' 2
Xy = _49___!31 A O@Q
100 5@

70 ‘ - ."- = \/ & | ldlad o _ """.gm' I‘ |
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