BOM TR [109] PHYSICS KEY POINTS & MCQS

v = Ve = 0°
= 0 \lll?'-?
= w r =s0 velocity s maximum in this case. 2250 important** ¥
L]
23, Henvy mass suspended by a light string of length “17 with Proof that simple
upper end araehadd. F‘E“d“l“m is SHM
24, The length of pendulum bs sum of legth of the strong plus e F - F
the radins of metallic bab, i Eog
L 1 - = y
25, The displacement should be small because for small i = — L il _
sinf-0 ¢ ma=-mgsinl
26, The tention of the string cancelled with x-somponent of e a=-gsin{ for small angle
welght, sin 0=0
27. The y-componet of tention is force that couse simple ¢ =-g0where0=x/] 2
harmonic mation, o a=-gl)x whereg/l=x"
= constani
Time Period: 5 dikss
28. T = 2n/us putting w= ./ g/l
—T=2xlJg/fl
- JE o for
v
i?
Here o pendulum = J:
29, T= time period ® Mass SPring system = ﬁ
30, L= length of the string
31 G = mvitational force
Eguntivn Shows that;
A2, Time period is directly proportional 1o the length of mdius, greater the length of pendulum, greater
will be the time period.
33, The time period is inversely proportional 1o the gravity, Greater the value of g, smaller the value of
time period.

34, Tim period of simple pendulum is independent to the mass of pendulum, wheather you attaced 100
Kg bike or | Kg stone, it will lake same time to complete one revolution,

MCQs FOR ETEA

35, The ratio of time period of mass one kg to that of mass 100 kG when length and g is constant ?
—+=—s  Jixis 121 or same because time period is independent 10 mass,

36, The ratio of time period of mass on eanh 1o that of moon?
bt O OO0 B = ety D 10 time period will be
T=2n |7
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-T= 25 -.E.!

—T=v6x2n ﬁ
(]

=6 T, %0 on moon time period incrase because g value decrease.

37. As IN carth and moon, moon have less value of g. so time period is more as compare (o earth.

38, As on Karachi and moon, where muree is on beight and its value of g is less than Karachi so time
period onmuree mountains is more than as compare to Karachi.

39, If lenth is increase 4 times then time period will be

—-T=J:JE
"

T=2x2x [==2T
T
I lenth is increnseis 4 tme, the time period will bomes double Tike 12, 2+, 3—+6,4—% and so on

40, A centre of canh as value of g is e, so time perio will be

T=2r|:J1 >
']

I
- T = IRJ;

= T=1Ix(0)=0
41, The nime period will be greater for pendulum al pole or equator
of same for both of these,
—+—=  The value of g is inversely proportional to the fomame
distance from the centre of the canh so 2w > B
S0 Tite € Toguetn

42 11 the value of length and g both becomes double then the T will be ;

e T=!1'|JE
@

r:;

—+T= 2=z =

T= Z:JE = T. the time period will be same .

—

43, The mtio of timepenod of a pendulum of length ratio L ; Ls,

— =3 211000 |12
t=i2x (21020 [B
T
8 N

= Ly / Lz, the ratio of time period will be same as length because timeperiod is directly
proportional 1o the length,

44, Law of conservation encrgy is olally conserved in case of S.H.M.
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FPotential eneryy:
A5.PE=WaF x=1/kxy u= ;-hn" this is PE at extreme position
46. For any position(x) then PE =2 Ky’

47. As potential energy s directly proporiional the \
distance from the mean position, so maximum /
the distance, as in case of amplitude, masimum /
will be the potential energy. Qj) % {
Case-1:
48, potential encrgy al means position where x= () "l‘_::__@:q.?/ :‘@ﬁ@,@.—ﬁ
lhmP.E%kx'%HﬂF=n E B ™ 5 Y

important**|

Case-2:
49, Potential energy ai extreme x = x, = amplitude = P.E.=—: kxy”

[ **s0 important** %

Rinetic Energy
50.KE = 1/2mv’
= I!Zm[m\"ri-:if

=12 m (Jk/m Vri=x%f
=12 m(k/m rE—2x%) |

=im(E (F-x) o

1 Pl ) .
=g k@ —x) bt dp- A g

=3 k(' =) |

51. Whenethe object is at amplitudeor al etreme position then x=x,
— K E=% K (5 3=x?)
-I..
- kilx’ 557)

1 L -
-ik[ﬂ]‘ﬂ |:t|:-:.|h

TE = hlan
KL =i

52. When object is a1 mean position

2
. . =KL 3 I't=KL
S3KE=Sk(x -x*)K PE=0

KE = Max
S4.K.E = 1 k(x,") — maximum K.E
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Total energy
55. Total energy = KE + PE
=I5 k(r? —x* )] 45 k')
— 2kt = x® 44
=< kr?
-%Iu-,*

MCQs FOR ETEA

56. The energy of pendulum is contant or variable?
——=  The total energy depends upon the amplitude as the amplitade mmninl uummm the
energy also remains constant.

57. By doubling the amplitude the energy will increase, decrease of remalng constant
——  Energy is directly proportional to the a-qunn‘ ol nn[ﬂﬂuhm doubling the amplitude wil
increase the energy Hmes, T

58. The energy wm#:ncrnr unit |ru|||lm1d|:niﬂcmm by 1lmm ﬁ:nﬂr encrgy will be;
— TI---Iur..

=1 k(3x,)?
=9x tkx,’
=9 T.E=9x4 =136 energy units.

59. The total energy ratio if amplisude ratio is ;2

aM:l byl
1R d: 1.4
ans: b :

i -
bolition}-+ _Zk1? /Lkz2?

1 TR,
- ;k,ﬂ ;l- 14

60, The total chergy mtio if amplitude ratio is 1: 3

ap l bii:4
o)l dyx1
ans: ¢

oo~ h7 i

i i
- ikl"} ;lﬂl:ﬂ

61, The point where K.E is equal 1o Potential energy: " "5 importani***|
n) x= n.l'f b) 1=:'1'5-
n=g d)x= =3
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ans: b
~  KE=PE
__Ektri_,:].;h:
-t (1t =x* )=«
—ard= ' 4x?
- p= ¢
— = rif2
— x=Jri2
— x=tZ

x= a/Z where x is displacemit and a is amplitude

62. The point where K.E 15 double of I*.E
. _ .
H}.‘l-ﬂfj; h].'l.-ﬁ

u::}.r.=i d]x=u,li=i

i

— L

elx-—u-l"J;

s ©
—— KE=2PE
—z k(- x)=2 2ke
— (= g7 )= 2 5}
—wri=y’ $2x7
—ri= 3y
—x’=p3
= x=yfri/3
- Iﬂﬂﬁ = tﬂ"ﬂﬁ

63, The point where K.E s triple of potential energy

nh-u-’ﬁ: h]x-;"g
clx-"-:i’ tl]xt_—f-itf

_ =
c}x-m’J;

ans:

—— KE=3PE
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— 2 k(rf-x?)=3 1k
—(rP=x)=3x
—ri=3x® +x?
—rizdy’

—x=riy

- N =

"
4

— %=1/ = x= a2 [***50 important** ¥

64. The point where P.E is double of K.E

d L
I}llﬂﬁ h"tﬂ
S |
=g =53

—a—s KE=PE
—2 1 k(rt =yt )= ke :
— (2rf —2¢% )= &°
—s2ri=x" +2¢7
— 2ri= 3¢
—x'=2r3
- X JZI'!H

- XerlJ 213

=x=al [5 [0 imponan**¥

I
impariant

74 KE=PE

A=
v KE=2PE

a=2
v KE=3PE

nllln-'ﬁ h}:-%
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K== d)x=—===

E i 2

) k= .I.J:-I
1

ns
E'-x] lution:]

i3, A body is smid to be eexecuting free vibrations i1 10 oscillstes with s natural fregquency without the
imterfercnce of an external force. Examples : simple pendulom
ffs. If & freely oscillating syste is subjected 10 an external force, then forced vibrutions will wke place

Example; vibration of factory oos due o machinan

67. A marked incecase in ampltidue of a vibration body when an exiemal force having a time period
equil 1o the natural timer period of a body is apllied to o, Tis process is called resonance

Examples of resonace ***so importani®**™
68. Radio:  whien two fregquecnies match, energy absorption 18 maximum
An example ol electrical resonance
69. Magnetic Resonance image

T, Microwave oven

T1. x = xg cox (it + §)
where 0= ot + § is the phase angle
& gives information regarding initinl or starting point
T2, gemeal equation of S.H.M X = Xy L08 i
T3, The D=ot which specifics the displacement ax well as te directin of motion of the point oscillating
S5 H.M ik ealled pliase

T4 Dacillation'where amphiude becomes smualler and smaller with time are known s damped

scilation.

5. The process by which the energy of the oscilating 2 .".
system s dissipated 15 Kknown as damping. i =

76, The amplituide of an oscillaling system % I ,-"f \'. ot
decreasing grodually with time il it become g . \ .';Is " -"'1. =
rero, Such osicllationsin which the amplitude - i \ / II"'\_PF =
decrease stesdily with time |, are called damped ’ I."-.. /
iscillations y

A

.
g
£
E
.
|
-

T7. At resoncane, The amplitude of vibrationy becoimes

very large when damping is small P  Medium damping
78. Damping prevents the amplitude from becoming I
very large ), Heavy ng
// by
,f’J' +‘*-H_h
t.:l}l"_rl Ly rml:'_".ﬂ'
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79. Damping is inversely proportional the amplitude.

MCQs FOR ETEA

+ Whin a particle execute repeated movement about & mean position, it ks Harmonie motion

11 a motion is repeated wt regular intervals, it is called Periodic motion

The number of vibration completed by a body in one second 15 called Frequency

The unit of frequency 1s Herte / |He / les<) [ eps

The number of revolution per second of a body is called Angular freguency

(w=2nf)

In S.H.M the negative sign shows that both accelerntion and displacement are Oppositely directed

. Length of string + length of mdius of metallic bob = Length of simple pendulum

9. The longer the pendulum the greater will be jts Time period

10, The time period of simple pendulum is independént to the Mass of the bob

1. At extreme position K.E is Zero

12, At mean position K.E is Maximum

13, At extreme position the P.E is Maximum

14, At mean position the PE is Zero .

15. Law of conservation of energy is conserved in case of §.H.M

16, The angle 0= wi which specifies the displacement x as well as the direction of the motion of the
point oscillating S.H.M is called Phuse

17, Oseillations where smplitude becomes smaller and smaller with time are called  Damped
oscillutions :

I8, I the length of simple pendulum becomes fore times, its time period will become Two times

19. To find time period of simple pendulum we keep amplitude Small

200, Time period of simple pendulum is one second its length is 0.25 m

21, When the length of simple pendulum is increased four times, the freguency of its oscillution will
Hall

22,10 the Jengih of simple pendulum is hatved and mass is doubled then its time period Decreased by 4

23, Elastic collision involves No guin no loss of energy

24, 10 vl §s bored through center of earth and stone is dropped it will Simple harmonic motion

25. The STunit of spring constant (k) is identical to Surface tension

-I'—'.H!‘n.l-—
- w

2 -

=

Fur ETEA

. Is every oscillutory motion simple harmonie? | Ans. No. it is not necessary for an oscillatory
Give exnmples. motion 1o be simple harmonic. In oscilliory
motion a body moves o and fro about a fixed point
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periodically. E.g. the motion of tuning fork, swing
ete. While for SHM, the following two conditions
miust be satisfied.

a. The acceleration of the vibrating body s
directly proportional to the displacement
Troim the mean position ol any instant, and

b, The acceleration is slways directed towards
the mean position. For example

L Vibratory motion of simple
pendulum,

il Vibrutory motion of o mass spring
syalem

It is to be noted that every SHM is oscillatory but
every oscillalory motion is nol necessary a SHM.

[117] PHYSICS KEY POINTS & MCQS

Equation 2 shows that the restoring force is zero i
the mean position.

1. For a particle with simple harmonic motion,
at whal point of the muolion does the velocity
sitain maximum magnitude? Minimuom
magnitude?

Ans. For a particle executing SHM its total energy
at any instant of tme is constant. That is the sum ol
K.E and P.E remains the same all the time. Since
K.E of the particle passing through mean position is
maximum (Equal 1o ol energy) so a1 this position
the velocity of the particle will be maximum. When
the particle is at either position, the total energy of
the particle is in the form of PEand its K.E is
equal 1o zero, As K.E is zero ot other extreme
position, so the velogity of the particle is also zero
ul these [‘H.wilhllli. :

X Is the restoring force on a mass attuched (o
spring in simple harmonic motion ever zern?
I 50, where?

Ans, Yes, the restoring force in SHM becomes zero

at the mean position. According to Hook s law we
have

In equation | “x" represents the displocement of
vibrating body from mean position.

Now at the mean position, we have x =10
So equation | becomes
F=-Ki0)=2F=0 e

Tk

4. I we shorten the string of o pendulum to
hall 1o dits original length, whal is the alTect
on its time period and fregquency?

Ans. Effect on time period;
We know that time period of simple pendulum is
given by,

T=12x JE e
¥

Now if the length becomes half then we put | =+ in
equanion | we gel

!
T=2xl—
e
1 (]

Putting the equation | in équation 2 we get,

i

Equation 3 shows that the time peniod will decrease

------- -3

by a factor is ::.', when the length of the string
becomes hall.
Effect on Irequency;

We know that
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Putting equation 4 in equation § we get

[=2f 6

Ecpuation 6 shows that frequency of simple
pendulum will increase by o lactor V2 when the

[118] PHYSICS KEY POINTS & MCQS

Ans. The swing may be considered as a simple
pendulum. In this case the frequency of oscillation
is given by,

1 |&
= |
! vl
Where | = length the pendulum and is equal to the
distance from the point of suspension o the conter
of gravity (Navel) of the person on the swing.

This lengih decreases as the person stunds up on the
swing i.e. center of gravity of the person rises up.
Using equation | it is¢lear that frequency of
oscillation is inversely proportional to the square
root of kength of 1he pendulum. So, frequency of

length of the string becomes half. ascillation increases as leagth decreases when the
person stands up instend of sitting
5. Suppose you stand on o swing instead of N,
sitting on it. Will vour lrequency of
oscillation increase or decrense?
Fuor ETEA

6. Is every oscillatory motion simple harmonic?
Give examples.
Ans, No, it is not necessary. for an oscilksory
motion 1o be simple harmonic, In oseillaory
motion a body moves o and froabout a fixed point
penodically. E.g. the motion of tuning fork, swing
elc. While for SHM, the following two conditions
miust be satisfied,

¢, The acceleration of the vibrating body s

directly proportional to the displacement

from the mean position ut any instant, and

The accelerntion is always directed towands

the mean position, For example

1. Vibratory motion of simple
pendulum,

v, Vibratory motion of a mass spring
sysiem

It s 1o be noted that every SHM is oseillatory but

every oscillatory motion is nol necessary a SHM.

7. For a particle with simple harmonic motion,

al what point of the motion does the velocity

attain maximum magnitude? Minimum

mugnilude?
Ans. For a particle executimg SHM s 1otal enerpy
at any instant of time is constanl. That is the sum of
K.E and P.E remains the same all the time. Since
K.E of the panticle passing through mean position is
maximum { Equal 1o total energy) so at this position
the velocity of the panticle will be maximum. When
the particle is ol either position, the total encrgy of
the particle is in the form of P.E and its KE is
equal to zero, As K.E is zero at other extreme
position, so the velocity of the particle is also zero
ut these positions.

. Isibe restoring force on @ mass allached o
spring in simple harmonic motion ever zern?
Il so, where?
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Ans, Yes, the restoring force in SHM becomes zem
at the mean position. According 1o Hook's law we
have

=
I" 'I-K_lf—l-!-ﬂ-l—l—l—l—l-ll

In equation | “x" represents the displacement of
vibrating body lrom mean position.

Now ot the mican position, we have x = 0)
S0 equation | becomes
FeoK (D) Fe0 e 2

Equation 2 shows that the restoring force is zem at
the mean position.

9. 1 we shorten the string of a pendulum o
hall to its original length, what is the affect
on s time period and lrequency?

Ans, Effect on time period:

We know that time period of simple pendulum is

given by,

5T 3 p—

:
K
Now if the length becomes half then we put | = * in
equation | we gel

!
Tedn [—
‘Jls

z_l . JL . M

Putting the equation ) in equation 2 we get,
r

T=:E e abereses

Eguation 3 shows that the time period will decreise

1

by a lactor is -j: when the length of the string

heecomes hall,
Ellect on [requency:

We know that

[119] PHYSICS KEY POINTS & MCQS

Putting equation 4 in equation § we get

f:ﬁ L

Equation 6 shows that frequency of simple

pendulum will increase by o lactor V2 when the
length of the string becomes hall.

10, Suppose you stand on » swing instead of
sitting on it. Will your frequency off
oscillation increase or decrease?

Ans, The swing may be considered as a simple

pendulim. In this case the frequency of oscillation

is given by,

s
f=5=\7 I

Where | = length the pendulum and is equal 1o the
distance from the point of suspension to the center
of gravity (Navel) of the person on the swing.

This lengih decrenses as the person stands up on the
swing Le. center of gravity of the person rises up.
Using equation | it is clear that frequency of
oscillation s inversely proportional 1o the square
root of length of the pendulum. So, frequency of
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oscillation increases us length decreases when the

(11} what is the frequency of oscillation if the
time period is 20ms?

Solution Given duta: Time period =T = 20ms =

2002010 s | milli-10" |
Required: Frequency of oscillation = [ =7

Caleulation: We know that, [ =% iy

Putting the values in equation (1), we get

g | i N
Ir_'i' B Ilnnm Hz

I=0.05210"Hz =r=50Hz
Answer; F=50Hz

[120]

(12): when an object oscillates with a frequency of
0.5 Hz, what is its time period?

Given dat: Frequency= [ = 0.5Hz
Required: Time period =T =7
Calculation: We know that, { = * =T=
(n

Putting the values in equation (1), we get

PHYSICS KEY POINTS & MCQS

person stunds up instead of sining
Putting the values of cguarion (1), we gel

eFes JR0x0 55N = F=-264N
Aribwer: F- 264 N

{ 14) Determine the restoring force of o spring
displaced |.5m, with the spring constant of
30.0N/m.?

SolutionJciven dat: Displacement =x=1 5m,
spring constant = k = MLON/mM

Required: Restoring force = F=7

Caleulation: We know that, F=-Kx__ (1)
Putting the values of equation (1), we get

F=-KS =:30,0x 15N = F = 4N

Amswer: F-45 N

(13) A spring has a spring constant of 48.0N/m. this
spring is pulled to a distance of 55¢m from
equilibrium. What is the restoning force ?

SolutioniGiven data: Displucement = x = S5¢m =
0.55mK = 48.0N/m

Required; restoring = F ="

Calculation: We know that, F=-kx i

(15) What is the mass of a vertical mass- spring
system if it oscillotes with a period of 2.0sec and
has o spring constant of 20,0N/m?

iven data: Time period = T = 20 sec,
spring constant = k = 20.0N/m

Reguired: Mass ol vertical mass- spring
system=m="

Caleulation: We know that,

in

Putting the value in equation (2), we get,

_ Anpae
RTITET 202 kg

Answer: m 2kg

(16): A body of mass 0.2kg is attached 10 a spring
placed on a frictionless horizonial surface. The
spring constant of spring is 4 Nim, find the time
period of ascillating mass-spring system.

Scanned with CamScanner



BOM E1010
Solution Given data: Mass = m= 0.2kg. spring

cotistant = Kk = 4N/m
Required: Time period =T ="

Caleulation: We know that, T= 2x Jm /k
(i

Putting the value of equation (1), we get
T =2x3.14/0.2/% = 6.28xv0.0550c
T=628x02250 =T = | I8sec

Answer: T = |dsee

[121] PHYSICS KEY POINTS & MCQS

= sino = 4.00/0.529.8)= 4. 00/4.9-D. K16
= xino = 0,816 = o = sin”' (0.816)= 54.6"

Answer: 0 = $4.6"

{1 T)Determine the magnitude of restoring force for
a pendulum bob of mass 10.Ogm that las been o
an angle of 10" from the vertical.

M‘-iﬁm dani: Mass = m= 100gm,

Accelerntion due 1o gravity = g = 9 8m/sec”
Angle = o= 10"
Required: Restoring force = F =7

Culoulation: We know that, in case of simple
pendulum, the component “mg sino™ acts as
restoring foree, so we have, F= - mg sino

(h

Putting the values of equation (1), we get
= P 00,199 8% sin 10 = - 0,980, | TN
Answer: Fe 0 |6TN

£19): What is the gravitational lield strength on
planet mercury, iFa 0,500 m pendulum swings with
i solution of 2 Msec?

Solutioniven dota: Time Period = T =23 sec.
Length = | = 0.500 m

Reguired: Gravitational field strength = g="
Caleulation: we known that T = 2 ‘E ceemeere e
(1}

Squaring both sides of equation | we gel

-
T T TIRN L @)
Ta.
Putting the values of equation 2 we get
_AXEY 0500197 _4onn

(2.3)° 529

Answer: g= 3,73 N/Kg

(203 What is the grovitutional field strength ut the
top of Mount Everest ot an altitude of 89540 m, il o
pendulum with a length of 1L.00m has a period of
2.01 sec?

(18): At what angle must a pendulum be displaced
bo creite us restoring foree of 400N on 4 bob with a
mass of S00gm’!

SolutiondGiven duta: Restoring force = F = 400N,
Mass = m= S00gm=0) Skg

Requined: Angle sa=?

Calculation: We know that, in case of simple
pendulum, the component “mg sinn™ acts as

restoring force, so we get, F= - myg sine = sino =
Fimg (n

Putting the values of equation 1), we get

SolutioniGiven Dara: Length = 1= 1m

Time peniod =T = 201 sec
Reguired: Gravitational field strength = g=?
We know that, T = 28 JT:; sssisssstevsiois 1)
Squaning both sides of equation (1)

4z’

T =dxillig=—— o -(2)

Putting the values of equation 2 we get
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(3040 %1 39.4384
(200 4.0401

=976 N 1 kg

g =976 Nkg

(21) A stsdent vibrates the end of & spring at 2.6
Ha. This produces o wave with a wavelength of
0. 37m. Caleulate the speed of the wave.

[122] PHYSICS KEY POINTS & MCQS

SolutionGiven Data: Frequency = {=2.6 Hz
Wave length = L = 0.37Tm

Required: Speed ol the wave = v =7
Caleulation: we know that v = [leceeesimmnieees |
vo= o= 6703 Tmisee

v = 0.962 miser
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The Kinctic energy and polential encrgy of o particle
exccuting simple harmonic motion will be eqgual Tor
the displacement (where X, is the amplitude);
med

A I‘E B. %72

Can2 D, a2

KE=PE

-1 - B § W T
sk(r'-x ]‘ s ka

— (ri=x?)=x"

—eri=x' 4x?

— ri= 2y’

—x=rln

— x=fri/2

— x=tiNZ

x= /Y2 where x is displacemt and a is
amplitude

2. Il x-componeni of a vector is v3 and y-component is Tanf =x-component/y-component.ihe
1, then the angle made by the vector along x-axis is: tunl =3 @ =tan' v3 = 60"
2 ol
A, Bl B, 3
C. 45" I, 9"
3, Two springs of spring constants k1 and k2 are
stretched by the same force. They are siretched by x1
and x2 respectively, If k1 >k2 then:
aml=x2 Bixl=>x2
Cinl<al D) Depends on the length of
the spring
4. A spring s siretched by 5 em. s potential etergy is
E. Il it is streiched by 10 cm, lts poientinl energy
will be @E
A)2 i) 4l
C) 8E D6E
5. A p.'ll:H-ET:.: exceutes SHM along o stright line. s € KE=PE
amplitude is A The potential energy of the particle (s —= k{rt—xt)==kx
equal 1o the kingtic energy when the displacement of . Jli" 2_ytyeyt .
thee particle from the mean POSITION 1S ; e L
pned — =2y
A Zero —xi=rin
B. A2 i m
¢ £ANZ
D.2A — x=thf2
x= w2 where % is displacemt and a is
amplitude
6. In S.HM, the fraction of Kinetic energy 1o total K.E=1/2kix* - (x72Y)

energy when displacement is one<hall of the

Amplitde is

ALB B.12

= K.E= " 12K -x"
=12 ki3x°M) = 3k /8
=34 (kx*)=I4 TE
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PHYSICS KEY POINTS & MCQS

The time period of the simple pendulum is 2 second.
10 its Jength is increased by 4 times, then its period
becomes:

A lbs

B. 12

C.Rs

D. ds

k] fr
T=Iﬂ: ;
L. :-I‘
T =2n ,'

IIIEH\E |=2T=2x2mdsec

Twuo springs of spring constant k2 and K2 are
arranged in parmllel and o body of mass m is anached
to it then caleulate the time period of the system:

i -+ THi
Al 2z TIE B) 2= TIT

- ki 1 e Nlskd
€)2x 'IHH D)2z —

a  Spring arranged in parallel, Ky =
KEHk24k3. ..

In SHM the accelerution of the particle is 2em when
its: 2018-med

A) Velocity is zero

B) Displacement is #ero

C) Both velocity and displacement are 2¢ro

D)Both velocity and displacement are maximum
Hints: As o o-x if x=0 than a=0

A mass m is suspended from a spring u{ spring
constant k. The angular frequency of oscillations of

the spring is {2018-med

W
Al k/m B]J.';-
Cimk ) J%

Which one of the following varies when an object
execute simple harmonic motion”{2018-eng
A)Angular frequency  BiTotal energy

C)Force DiAmplitode

11 a'hole is bored through the center of the earth and a
pebble & dropped in it, then it will [2018-eng
A)Stop at the cemer of the canh

B) Drop 1o the other side

C)Execute SHM

1) Fall with & constant velocily.

A body in simple harmonic motion makes n complete
oscillation in one second. The angular frequency of
this mation is:  2015- Eng

Ajarad-s ' B) 1w rdos !

Hmhr.lrrfﬂtl i
1

= =1
Keruneli 2x rad-s

e
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[125] PHYSICS KEY POINTS & MCQS

15 A pariicle performs simple harmonic mobon ol D Velocity is given by v =y e = ¥,
amplitude 0.02m and freq 2.5 He, what is its the speed bs maximum when x = 2 so v

[ {]

5.

B H.-E=§-L{:f x’)
The K.E when the displacement is half of the 1 . Hand 1
= /2 == * o [=2)) = -
amglitude it Eng 2015 When x = 1/2 50 uI|: (x, = 1] } Jk
- N TR U TRD T
(" -=)==kx; (1-=) ==k x,” (3/4
ME B;E— fl% ()] %E S ‘I T }
We know thai <k x.° =E
SoKE=EZ==
e - - - - — . — . - - e "‘ -" - - - v
19. Al whal place. the motion of the bob of simple B Ascanh | oval shape so at equator radiis
pendulum will be the slowest” Erd-.'!ﬂl-[l is more, g is low, time period will high
{a) At poles of carth ans motion will be slowest,
{b) Al equator of canh —rallg
(¢) Anywhere on the wurface of eanth = T ul/motion
i) None of these
20. A simple pendulum is suspended on the roofl of a B When Il is moveing downward, the g
lift when the lift is moving downward with an decrease by an amount of a, so new g
pcceleralion o fo<g), then its ume periisd is given becomes U7 = g-n
by T= hﬁ where g is equal to ; Eng-2015
Alg Big-a
C) (g+a D) g’
21 If a tunnel is bored through the centre of the canth - € Thie stone is attracted by centre of carth

Eng-2009-2015§
By 0125 ms
D)0 s

maximum speed”
A) 00008 ms '
C) 0157 ma

If the l]h‘lllt;n‘!l.‘li!l‘ll il a |,'I-.I.I|Ii,'|¢ excculing
S HM is given by 1 = ; sin (20=f 1) cms, its

amplitude is: &E-:?.U'Ig

2015115 Eng

A Em B) E cm
) XMtk D) 100 e

The total energy of the body executing 5.H.M s E.

and a stone is dropped into it then the:

&lcd* Iﬂlﬂ
() Stone will stop al the centre of the canh
by Stone will move ot fro other side of the
tunnel
{c) Stone will perform simple harmonic motion
(d) None of these

becomes v=w ¥re =wr=(2nlr=2 %
3A4x2.5 x 002 = 0314 ms*

NOTE: for maimum velocity x=() and
for serovelocity r=x

Ciiven; x = % sin (200 1) aod we kniow

thal; x = xgxin (o) =xg sin { 2eft)
Companag both equations we get: xq.

5
—cm where x, . amplitude

and it will reach 1o ceentre, but due 1o
inertie it doesnol stop at centre but
continues s motion bul again it is
attracted by centre of casth and so on the
stone make simple harmonic mation ot
the centre.
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ORI SERIES [126] PHYSICS KEY POINTS & MCQS
The period of simple pendulinm double when: C We know that T= ZHJE when leath is
i
(m) Its length is double . F S
(1) The smass of the bob is double made four times T=2a . T
(e} Its length is made four time " ‘F‘ il
() The mass and length of the pendulum is made 27(2) v {Teiy F] <

23. IF the length of o simple pendulum is halved and A 1
sy i doubled then its time period, R . h\!; R eiion
() Increases by V2 (b) Remains constant L=L2 and m = 2 theni= !HF:
() Cannot be predicted () Decreases by V2 ;

VI(2a \E y=NZT

24, While determining the expression for time periocd B The amplitude is kept small because for
of simple pendulum, we keep the amplilude, small O, sin 0= 0
() Lurge (b} Small
(e) Maximum (d) Zero

25. How much will be the length of o simple pendulum B = I, T
i its time period is one second 1 G e hﬁ* ==
@125m b)025m ' Putteing t=1 and g=49.8 and T=| so L=

' o r W

(€) 25 m (d) 0.025 m : :_:- 1-::1'::*"1n:x=4‘_u=“‘25 m

26.  The displocement 'x” of p particle s time *t" 1s D We know that: x = xq sin (i1} Xq sin
given by x = 10 sin 41 the particle oscillistes with (2zf), given: x = 10 sin 41 comparing
period. Med-2014 both of these, we get 2f'= 4 — = 42x=
() 2/ 105 (b) /Ss Yn & T=lif=n2
(¢) nids (d) w25 . :

27, I hole is bored through the center of the canth A The stone is atracted by centre of carth
andl o pebble is dropped in it Then it will: and it will reach 10 ceentre, but due 1o

inertie it doesnot stop at centre but

(i) Execute SHM continues its motion but again it is
i) Dirop b the other side aracted by centre of easth and so on the
A€)Stop un the cemer of the earth stone make simple harmonic motion at
(i} None of the above the cenre.

28, The period of a simple pendulum can be increased B

by:

() Decreasing the length of the pendulum,
b} Increasing the length of the pendulum.
(¢) Increasing the mass of the bob.

() Decreasing the mass of the bob,

T= ;;E. time period is divectly

proportional to undemoot of |, so
increasing length will increase the
lemperatures:

time period s independent to
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SERIES [127] PHYSICS KEY POINTS & MCQS

29 The 1otal energy of 4 particle executing SHM. i D W know that E= 2% x. where x, is
cd- 201 .
() Inversely proportional to square of amplitade
{(h) Directly proportional to the amplitude
() fero
() Directly proportional 1o the square of amplitude
. The time period of a simple pendulum s 2 D I
seconids, [l::ltw. length is l:i.'l'L'l:ll:'lJ by 4 times, then We know thet Te IHJ;' 1L thon

its period becomes:  [Med-2016 = :“J% = +3|!11JE=EEIT

amplilude. so energy is direcily
proportional w the square of amplitude

{(a) 16 s (b) 125
iciBs idids Putling T=2 then T'=2 x2=4ds
il The kinetic energy and potential energy of o C  pPE= %" KE =__':L“*:'1:' acconding
] = J & al ‘ e, L o

particle executing simple harmonic motion will be

- 1 —=k — ! g .!_ :_
cqual when displacement is: (Where “a’ is the to condipons P.E-K.E=VIk'x" = 3k (x,

amplitude) Eng-2016 X = X “—" e s Sy
5 =x," =x" =712 wmking underroot
i) uf ib) = =iy =R
: i /¥
(0) = () v2
L
33 A spring obeying Hook's Taw has an un stretched A By Hook's law F = KAx,
length of 50 mm and a spring constant of 400 Nm ', Here Ax = 70mm-50 mm = 20 mm =
What is the tension in the spring when its overall 002 emand K=400 Nm"'. SoF =
length is 70mm? Med-2013 400 = 0.02 = 8N.
fal BON (b} 28 N NOTE; tension is simply a force
(e 160N (i) 40K N
il A spring system executes simple harmonic motion. A S
I a Joad is added w0 it then the time period of Vormmss apcing sytom Te hﬁ i
spring-mass svstem will be, mﬁm fretom equation time period is direcily
(1) Increased  (b) Decrensed propartional toym so increase in
() The same  (d) Hulved mass will increase the time period.
NOTE: nme penod of simple
pendulum is independent to mass
whill that of mass spring system
Y. . directly proportional to ym
35. A weight suspended from an ideal spring oscillates A ~
up and down with a period T. If the u:np:anuulu of el EHJ; o
the oscillation is doubled, the period will be peniod of SHM is independent of
W gd—!ﬂ]ﬁ amplitude of oscillation
T by |
e) 2T T
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The quantity which specified the displacement as = A

3.

well as the direction of motion in simple

harmonic motion is the, m

() Phase angle (h) Angular frequency
(e Path difference (d) None of these

Resonance

The heating and covking of food evenly by mocro
wave oven is an example of:
(0) Resonance (h) Specific heat
(¢} Dumped oscillation (dNone of these

[128] PHYSICS KEY POINTS & MCQS

The angle 0 = wt wich specifies the
displocement x and as wellas the
direction of motion of the point
oscillating SHM ix called phase.

Radio, microwave oven and MRI
are example of resonance

MRI works on the principle of: ed-201
{a) Beats (b} Interference
lcIResonance {iSumniding waves

Radio, microwave oven and MRI
are example of resonance

A0,

It is impossible for two particles, each executing

simple harmonic motion, (o remain in phase with each
other if they have different:

(i) Masses (b) Periods
(c) Amplitudes (d) Spring constants

To remain in phase for two
particle, they must have sume
ampl itde.
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