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Problem 1
In a simple harmonic motion an object takes 0.4 s to travel from one point of zero
velocity to the next such point. The distance between those points 1s 0.6 m. Calculate the

. T } \EE o
following quantities. (05/)\E8) \-: 0 X2 = 0. §
(a)angular frequency, w=___ rad/s A: 9—_{3 N
01: ANS:=7.854 L
(b)the maximum speed, Vner= m/s C\)‘—‘ 20 . = 3 ,..J? Y
02: ANS:=2.356 T (

= — (osh )= 2370

(c)the maximum acceleration, Gpezx= m/s? (U?( =W A (s 3
03: ANS:=18.50 Oy=w A=tUx =03: ANS:=18.50

(d)If the motion is driven by a spring with spring constant &£ = 200 N/m. Calculate the mass of the
object. m= kg

200
04: ANS:=3.242 ()= \[_ wl :U‘K)L =324

(e)If we double the mass of the object, the frequency=__

= £4T

H
05: ANS:=0.884 G\Joeq_l—' 3 wf___w é



Problem 2 A=3 e K= 2 ke-+E 2 U= ge=2 Uk

Answer the following questions: (04/]\88) _ A > i—< = .%; 5 —%&gj i} _% oy A =5 322(
X £ X 2 2

(a)A particle executes simple harmonic motion with an amplitude of 3.00 cm. At what displacement(x)
from the midpoint of its motion does its speed equal one half of its maximum speed? |:I:l= cm

06: ANS:=2.6

(b)A simple pendulum has a period of 2.50 s. What is its length? (b) What would its period be on the
Moon, where gafoon = 1.67 m/s? ?

length= m m—— - . - -1.6C
L :zﬁ\{,‘:’ 2 C=24 ?‘9 - \.
07: ANS:=1.55 & L /

eriod on the Moon= S
F - T—-zh f—’ﬁﬂlar-*?“*)

08: ANS:=6.06

If a simple pendulum with length 1.50 m makes 72.0 oscillations in 180 s, what is the acceleration of
gravity at its location? g= m/s? e 2 1.5)
— D e a1 L 4\\
( _ § =25 = : — Q %T
09: ANS:=9.47 12 / T* (2 et

As shown 1 the figure that an object of mass 2 kg 1s under SHM due to
two parallel springs of k; = k; = 100 N/m. (01/]\28)

the period of the SHM= s )EQ — »fg ﬂkkl:?dﬁo
e
10: ANS:=0.6283 6



Problem 3
—EETEREEFNYEEUBEYRERNERE - z(t) - JL MEN=BKREZREN :

x(t) = acos(bt + ¢)

sa M AEEREE P =(E28(abo)RENEREERER . MIER - Ikig - B - 18X - BE
SAE - NERENZAE ° (06/)VE)

(1)&fE=x= [a,b,c]

11: ANS:=b (—6) A {’A.f?_ I'fJJC T CP)

(2)fF\=___ [a,b,c] |

12: ANS:=a (U-({:) — —-'CJAW(QJ{*‘?>

(3)i@%=___ [a,b,c] -

13: ANS:=(2*pi)/b a({-) = W Am(wﬂ?b)

(4)#E%E=___ [a,b,c]

i‘?::szg (2—*"—i)i b,c] T > ' | b
FEREAE=___ [ab,c e . e e

15: ANS:=a*b W / T 24

(6)MEERMEAE=___ [ab,c]



Problem 4
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% ; (b)BHEREBEN —InENRBENS —In PAIFEZMNERE © (02/)\F8)

(a)Fy(x)= [G,M,R,u,x] notice the sign of the force. — e X > (R)f": - U
17: ANS:=-u*G*M/R**3* ‘JQ[K) " TUIR l’&a - g
(b)t=____ [GMR,u] = ’“( = )R
18: ANS:=pi*sqrt(R**3/(G*M)) M i

- = 97

Problem 4 R?

C)EBITENEEM =8 x 10 kegf*¥ER =8 x 10°m, G = 6.67 x 107 1 ARBIOL) AT B
FIFENEE - (01/)\FE)

t=_  min
19: ANS:=51.3 _QM[L X -e_ﬁ :fﬁi
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Problem 4 (2T 8)
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Problem 5

?DIﬁETE—il’*EOSkg RE2 miVFF - — (BB EEFRPORFFE R
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(Q)HNEE, k= N.m —T = Ty |

U ) \: 24 | —
20: ANS:=26.32 —L ML =0 U \ &

(b)%%’iﬂ’*}’%’f%= kg ) 'ék-iii;___ B 4{(1({ ‘JLU g)(gﬁ?‘ ey
21: ANS:=0.0733 K= T2 T =24,

(c)A physical pendulum in the form of a planar body moves in simple harmonic motion with a frequency of 0.450 Hz.
If the pendulum has a mass of 2.20 kg and the pivot is located 0.350 m from the center of mass, determine the

moment of inertia of the pendulum. I= kg.m? ( 2
y D.

22: ANS:=0.944 e > 2
I:: K(ﬁ&ﬂ?—)_ng}) <4«-—17 ) 0.%¢)

1:11,# W‘\U)L: 01667+ m = 0240
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Problem 5

A simple pendulum having a length of 2.23 m and a mass of 6.74 kg is given an initial speed of 2.06 m/s at
its equilibrium position. Assume it undergoes simple harmonic motion and determine its (a) period, (b)

total energy, and (¢) maximum angular displacement. (03/)\Z8)

(a) period,T'= s
23: ANS:=3.02

=97 |22 =2 997 ¢)

(b) total energy, E= ]
24: ANS:=14.3

(c) maximum angular t<: E,___,_ _ZL_, (_6‘:".4—)02”&6)7_: l({%o
X

displacement= rad

25: ANS:=0.444 q;x _z.0b
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Problem 6
When the displacement in SHM is ¢ = 1/4x,,, x,, is the amplitude, what fraction of the total energy.E is (a)
kinetic energy. K and (b) potential energy.U? (¢)When the kinetic energy is twice the potential energy, please

calculate the distance between the simple harmonic oscillator and the equilibrium point. (03/)\E8)

K L =
(a) = K= 7 K l -2 (=3 E

B T W= e I K=2U=3E
26: ANS:=15/16 U;% kX2

v ( ‘ z |< = J_g» = ( % _// A
()= = Th(F) T LE 0,131 8§ L= L (34%n)
. . i
27: ANS:=1/16 _ Lllb/ (Lo ¥ %: A< ofat _ \\(l: -
(@x=__  om | >
28: ANS:=1/sqrt(3) = E
Problem 6

A block rides on a piston that is moving vertically with simple harmonic motion. (a) If the SHM has period 6 s, at
what amplitude of motion will the block and piston separate? (b) If the piston has an amplitude of 1.2 cm, what is

the maximum frequency for which the block and piston will be in contact continuously? (02/)\E8)

(A= m % a,.= W A o . _BeE = g16.4

29: ANS:=8.94 A 0-0l2

b)f= H .
ol g 3 i 0= 2056
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