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SHM
[ EXERCISE - | I SINGLE CORRECT ]
1. A 10. A
F=ma= Fo— x (for SHM) = ao - X
2 C

In one time period travel distance is
4(distance in T/4 time) =

3. B
4. C
y = A(1+ cos2at) y = 2Asin (o)t + %)
y = A+ Acos2et Viax = 2A0
V.o = AX20 Ratio=1:1
5. A
/600
27 1
t = = —secC
3.2 3
6. A
y =5sinw(t +4) = y =5sin(at +4xr) ---(1)
standard equation y = Asin(ot + ¢) ----(2)
compare equation (1) & (2)
A=5m, o==x T—2 = 2sec.
7. C
/ 2 /\
[
|
A/ ]
Yo
8. C
2A,02 = 2A 02 ---(i), 2A,0, =2A,0, ---(ii)
Divide (i) by (ii) 20, = o, A=A/2
t=0 B
AsinT/, =
L I ! A /\/i

sl

x
®|
[o0]

t=0 T

/
\

A V. A

11. D

Total Acc" =

__ Total change in Velocity in one T.P.
av. Time Period
aav = 2 = 0
T

12. B

v = 0? (A%-X2) =-0?X? + w?A?

a2 = w2x?

— v2 = 32 + p2a? straight line with a -ve slope.
13. B

I
P | D)
A A . B A
: I
A . B| A

“— LS

T
2 =2sec. T = 8sec.
14. B
135x« _3_71'
180 4
1
45/ J 3, _3T
2 4><27r 8
1
15. A
X = Asinot ift=1ist=0

27
V = Am Co ot :>025—A><?COS[——1J

3

+«—>» 8

displacement = %5
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Total max displacement

Max. Average velocity =

Total time
T T
8 8
| I 8 | I |
[ | | | |
7y\/§ Mean y\/i
Position

a)2:£:9
m

@ =73, TZZ%

22. B

%KAZ =8x10°J = A=0.1m,

w_JK_/g_4
m 0.1

—45° =T x =0.1sin(4t + =
0 7= ( +4)

M=0.1Kg

23. C

5
Max™ displacement will be close to pm.p. — 24 cost =2 = 0 = cos™(5/8) = ot = 51°
t =0.17sec.
Vi = ﬂA
T
17. Dt=1
AT 5 /\
— = = (J2+1 5 3
A2 (V2 -1) ( ) S
18. C \
4d%y 9 3
9 =0 2= = = =
ar + 9y > o 705
19. D 24.D
2. 30° .1 Aocose=1.2
90° 6005 ‘9., Awsinog
D) 5 ‘
\ /ll K 60" ---Aoo
. . 0
P : A
AL —> «—A
7z Awcosf =1.2 -- (1) Awsing=1.6 -- (2)
27 T
0 T _4 o
t=355; t=Tg tand =44 = =53
20. C 3
Aco.g =1.2 = Aw =2m/sec.
0 25. C
K 30
30 — —
E § 0 =14 = ot
N
b
\ /3
Y
21. B T
Slope of F-x curve gives K t= 6
13.5 A<
slope=="— F=-Kx=K=9 2
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26.

27.

28.

29.

A2 3

e T Te T T

A
v

R
‘722 onNR* — x? R% = ovJR? - X*
3

R*/ _ R2 _ y2 N2
A_R X xsz

Distance = 2x = \/§R
C

M
T= Zﬁ\/; When the rubber ribbon slacks it will

not exert any force.

C

K will remain unchanged

n= i ﬁ = constant
27 \m

B

—

Il

N

3
EE

m m
’ 2 ﬂ-\ K, W\/ Keq

32.
33.

34.

35.

= E :lKA2

2 >d

5 >

D
D

Yy

AF

» X
C
A
A=2cm. > lecmzi
= vo—wlA - x> =3 = a=w’1
V3
w=+3=2xn = N= P
D
Total M.E.= T.E. at M.P.+Total oscillation
energy
9 = 5 + 4
- - 1 2

Total oscillation energy = EKa =4

= K =8x10"= TZZW% =T=%00

KK 27m 36. B
Keqﬁ (for series) & = P 5
! 2 ! T.=2n <m ) T, =2 }ﬂ
2mm 1 1 K 2K
K Ko K series K, = K _K arallel K7 =2K
=k 2P =
=T> =t} +t
30. C 37. B
X =A+ Asinot V. . = 0A w,A, = 0,A,
o 2.57 A, o, K,
w = =< = |—=
, 05 A, o, K
=0 227 38. A
w w
— 5A y = sinwt + /3 cos ot
— y = 2sin(ot +74) Aw® = g
| E.P
o | ol
A 2A
31. A
Total energy is constant during S.H.M.
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7 o > 42. C
= 0= A: 5 a 1,
E=-KA remains unchanged
39. B 2
43. A
vV, = oVA* - x> V,=0A=V
e N YA / a 44. C
g ) _m,_m
\‘m' \a ¢ "Tom 2
2 It can be considered as a two block system for
T .
E time
= C0Sf = ﬁ
4 T
t= E = T
= acosf = ﬂ
4
40. B
0= a)L =z
12 6, x=Asin—-==
2
P.E. = lez = L1KkA
2 2 4
5 45. A Elastic Collision
Aw-/3 46. A
v = AwCosf 2 X = 2 sin ot
= 2sin|ot + =
KE:lmvzle[iAz] _, KE_ y =2sinjo +4}
2 2 (4 PE
from Lissajous figures if ¢ = % then the path of
particle is an ellipse.
e\AmCOSO 47. C
>/ i;e Aw 1 1 0 T
a, =1, a = ==
N 1 2 3
a—.Jal +a’ +2aa,cosh = a=43
48. B
1
a1. A E =K% Ag = VA + A
27 27 27 T 27 |m 1 2
ot =5 = s St=3= =K E me(ﬁA) _ 4
B E = mo?A?
b/ 49. C
o
()
£ A \ T, [Ky 3
= 3 K, =K4, K, =3K = === =7
= 3 Aeq A B = T, \K, 1
50. C
for x < 0 perform SHM
lmU2 =E
2
2e e
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Gravity

gvm
m 2 ’ZE

51. B
F

net:Z(//z—x)—(%er) = F_, = -4X
T=27x, 0o=1, %é%

52. C
T —2.|m T. —2r |~
P K g+a
T, = Remain same T, decreases
53.B
T=2n I
mgd
i’
60°
33
2
P T
2g9
54. C
2
L S-2
2
L
R )
Ring _ 3 mR?

2
T2, 2R 5 R, l3
2 mgR 2g 2

55.

56. I,

57.

A
n1T1 = nsz nT = % xn,
I =T = T,=2r IA
T, T T T 3T
T =-14+2 =4 ==
w=yty > =3t4=7
A
V = const. =0 No effect
T T = 271'\/7 geﬁ_g+a)
aT (L lmove_,_zz27r /
g+a
T1>T2
C PIPIPI7P 77774
2
Towe =Mg + %
V4
Vv = Aw
AT
g/t
v2=9 2 v
Vs
T.ox = Ma[1 + (A/£)?] me
B
I 2md?
T:2 =
ngd I 3
2
T o 2md*> 22
3 (2m)gd
F_> 242d
3g
C
KL%6 L
KL?0 mg.— .0
t7g > M9y
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K> 2mg/5L 0i

61. A

Tnet:KL20+T mg.— +K=mg/L

3
I:mL2/3:> z-net“:_/<L29 = Keq:Z

62. A

second
pendulum

63. D

IB
To = 2m g5 —x) ()

Eq. (1) & (2)

3 |I.(0.25-x) 3  [9(0.25-x
—_= _— = — = — —
4 Ix 4 4 X

9 9(0.25—x
= — == —
X

j:>x=0.20m

KL

Nurturing potential through education

M O.I.<i> 0 N 394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
cinaios IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com




