Problem 1

An object attached to one end of a spring makes 20 complete oscillations in 10 s. The mass of
the object is 0.2 kg and the range of oscillation is from 10 cm to -10 cm with origin at the equillibrium

point. Answer the following questions. (04/)\E8)

(a)lts period= S
i T= L -o.506)
(b)the angular frequency= rad/s ' o

02: ANS:=12.6

(c)the spring constantk=__ N/m
03: ANS:=31.6 B
(d)the maximum speed=____ m/s m_:_ 1—{ - =1 -~ ¢l = 12, }‘;'{ YQC?(/S
04: ANS:=1.257 !
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Problem 2
A block attached to a spring oscillates in simple harmonic motion along the x axis. The limits of its
motion are X = 10cm and x = 50 cm and it goes from one of these extremes to the other in 0.25 s. Find

its amplitude and frequency. (02/]\i8)

(a)amplitude=____ m
05: ANS:=0.2
(b)frequency=___  Hz
06: ANS:=2
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Problem 3
A 3-kg block moves in simple harmonic motion according to = 2 cos(50t + 3), where x is in meters

and ¢ is in seconds. Find its maximum velocity ¥,qz. (03/)\E8)

Umaz= m/s

) & = 2 ainite) ()
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the period= s _ | pb o) +3)
- ’-’f“ = 0124 %)
"l T__
08: ANS:=0.126 ol 0
M P o \
the spring constant= N/m ’&l: m[ﬂ) = % (Cfﬂ - '7@ 0 /m

09: ANS:=7500

Problem 3
A 0.20-kg object attached to a spring whose spring constant is 500 N/m executes simple harmonic

motion. If its maximum speed is 5.0 m/s, find the amplitude of its oscillation. (01/]\iE8)

amplitude= m “A .
10: ANS:=0.1 /JM?(: § = - : W= Zz



Problem 4

A particle 1s in simple harmonic motion along the x axis. The amplitude of the motion 1s x,,. When it is
at £ = @1, 1ts kinetic energy 1s K = 5 J and 1ts potential energy (measured with U = 0 at x = 0) 1s

U = 3]. When it is at £ = —1/2zx,, find the kinetic and potential energies. (02/]\i8)

K= ]
[ 2 _ *
11: ANS:=6 #,;,LMUETL&AI =S5+ 3=y
U= ]
r z
12: ANS:=2 i‘i/kxm



Problem 5 —=( = -?Eﬁ A= L 20 A”

Answer the following questions: (04/)\E8) A= G
/ == ,1_; i é = 0.2

(a)A 0.25-kg block oscillates on the end of the spring with a spring constant of 200 N/m. If the system has an
energy of 6.0 ], then the amplitude of the oscillation= m

13: ANS:=0.24

(b)A 0.25-kg block oscillates on the end of the spring with a spring constant of 200 N/m. If the oscillation is
started by elongating the spring 0.15 m and giving the block a speed of 3.0 m/s, then the maximum speed of the
block= m/s

2 ( g0
14: ANS:=5.2 = :Z(—J&X +2 My
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(c)Following (b), the amplitude of the oscillation= m - o
T
. - L ik . l Ye 1YL =520
15: ANS:=0.18 ,{%A=%\?’7S‘, Anbxig% = 3,575 —-?:’m\f?( 3378, U?*
(d)A block attached to a spring undergoes simple harmonic motion on a horizontal frictionless surface. Its total
energy is 50 J. When the displacement is half the amplitude, the kinetic energy= J

16: ANS:=37.5
s 2
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J= %= 24(5) =7 L2 4

K=€-U=wo-g =318



Problem 6

A rectangular block of mass m, with face lengths a and b, 1s to be
suspended on a thin horizontal rod running through a narrow hole in the
block. The block 1s then to be set swinging about the rod like a pendulum,
through small angles so that i1t 1s in SHM. The figure shows one possible
position of the hole, at distance r from the block's center, along a line

connecting the center with a corner. (02/]\iE8)

18: ANS:=sqrt((a**2+b**2)/12)
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(a)the periodT'(r) of the pendulum versus distance r, T(r)= [r,a,b,g]
17: ANS:=(2*pi/g)*sqrt((a**2+b**2)/(12*r)+r)
(b)For what value of r does that minimum of period occur? r= [a,b]
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Problem 7

v (m/s) A simple harmonic oscillator consists of a block attached to a spring with
k = 200 N/m. The block slides on a frictionless surface, with equilibrium
o . point z = 0 and amplitude 0.20 m. A graph of the block's velocity v as a
5 — t(s) function of time ¢ is shown in the figure. The horizontal scale is set by
orb———— v ts = 0.20 s. What are (a) the period of the SHM, (b) the block's mass, (c)

maximum kinetic energy? (05/)\iE8)

(a) the period of the SHM=____ s

19: ANS:=0.2

(b) the block's mass=__ kg

20: ANS:=0.203

(c) its displacementatt =0=___ m

21: ANS:=-0.2

(d) its acceleration att =0.10s=_ m/s?
22: ANS:=-197

(e) its maximum kinetic energy=___ ]

23: ANS:=4

its displacement at ¢ = 0, (d) its acceleration at ¢ = 0.10 s, and (e) its

V) = 2m (£ £ ) -
=27 e (10T E)

Q=107

=27 =g A= 10T (021220 Q/g:g)
{=6,U=02 x(0)=A or —A
VEer) 20 =2 Xide=-A=-0-%=
X(£)= - Amut = -0 202 (0T € )
Q)= AdTeaut o) wa it )

alo.)= (0-2)( WrY ealm)= —(47 g
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