*I')ifqu - Ch 5 - Required Practice

#" #1. A mass weighing 4 pounds is attached to a
. spring whose spring constant is 16 lb/ft. What is
the period of simple harmonic motion? '
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e #2 A 20 k1logram mass is attached to a sprmg If
the frequency of simple harmonic motion is
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o 8) What is the spring constant £?
b What is the frequency of simple harmonic
* motion if the original mass is replaced with an 80-

' kllogram mass?
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#3. A mass weighing 24 polunds attached to the

end of a spring, stretches it t‘mcﬁeé) In1t1alllg‘;he
mass is released from rest from a po té/@b n
above the equilibrium position. Find the equatlon \w’p‘“

of motion. —w%’_@
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#4. A mass weighing 8 pounds is attached to a
spring. When set in motion, the spring/mass
system exhibits simple harmonic motion.
Determine the equation of motion if the spring

constant is 1 8/, and the mass is initially . .
Jt estHe

released from a point(6 incheg below the
equilibrium position Wi downward velocity of
1
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#5. A mass weighing 4 pounds is attached to a (a> my ﬁq /}) < / s

spring whose constant is 2 Ib G - The medium

~, offersa damping force that is numerically equal to
the instantaneous velocity. The mass is initially
released from a point 1 foot above the equilibrium

position with a downward velocity of 8 J% .

a) Determine the time at which the mass passes

through the equilibrium position.

b) Find the time at which the mass attains its
extreme displacement from the equilibrium
position. ’

¢) What is the position of the mass at this instant?
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- ;;7' #6 ‘A 4-foot spring measures 8 feet long after a (b) exrfeme A S[;i{agmmf” ot el X
- mass weighing 8 pounds is aftached to it. The when X oo _pe
- medium through which the mass moves offers a { / {ST’) —a
: [,&) = St(-I8 t? +E
) damping force numerically equal to V2 times the
=" instantaneous velocity.
a) Find the equation of motion if the mass is
initially released from the equilibrium position

with a downward velocity of 5 17

b) Find the time at which the mass attains its
extreme displacement from the equilibrium

position. Cc)
¢) What is the position of the mass at this instant?
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#7. A 1-kilogram mass is attached to a spring , o
o ol EEE

whose constant is 16 % , and the entire System is’

. 3 2 O
~,  then submerged in a liquid that imparts a damping X px s 6 ¥
' force numerically equal to 10 times the wEHjom H16 = o
instantaneous velocity. _ e\ =s
a) Find the equation of motion if the mass is (me ) m + %>
initially released from rest from a point 1 meter Mo Ly A -3
below the equilibrium position. . : : . ob
b) Find the equation of motion if the mass is Y= € c,z +(z2E
initially released from a point 1 meter below the W gt
equilibrium position with an upward velocity of < ! &) . 2§ 6_.'&{” —3(ze
12m/. |
Lo 1/ N\ - — X!/Q . =fT
Ll ws1 XB=e > xe=t ¥

o _ —C % o .5 L "L(Z,:’)
[-’—C;@ya‘\”‘éze ":”C‘U'(Z“' / C(ﬁ (e —

- ‘ =2, = S =
2 o3, o> -20 8= qu =26,e°=8 (2 %520 ¥z
©>"¢4e oL » o | »
L+ (. =) ":_;'/C\ —!*Cz_‘;‘ \
élcﬂ F9Ly =0 )20 5 FTE )
| o ; {0~ |- !
o et P ! )Vl‘mﬁﬂﬂfl Wzﬁﬁu
[% 3 %,vg | C” l )—"/jé (2 _p —3 12 b |

3 . ,ze. _L - :
[ 3o |




8. A force of 2 pounds stretches a spring 1 foot
jA.mass we1gh1ng 3.2 pounds is attached to the
spring, and the system is then immersedina
. medium that offer a damping force that is
- vnumerlcally equal to 0.4 tlmes the 1nstantaneous
velocity. =~ ,
a) Find the equation of motion if the mass is
' initially released from rest from a point 1 foot
“above the equilibrium position.
b) Use the fact that... ’
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2
to express the equatlon of motron as a sum of

S two terms with the same frequency w1thout phase .

- shift.
c) Find the first tlme at Wh1ch the mass passes

j:-through the equilibrium position headmg upward ‘
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CH9LA mass weighing 16 pounds stretches a spring
;.’gfeet. The mass is initially released from rest

It from a point 2 feet below the equilibrium position,
“ and the subsequent motion takes placed in a
medium that offers a damping force that is

numerically equal to % the instantaneous velocity.

Find the equation of motion if the mass is driven
by an external force equal to f () =10cos (3t).
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#10 For the given.LRC' series circuit... L 2 U .;_f ¢ ‘;—{»J‘E g =€
5 1 | '

L=2H, R=10Q, C=—F, <
- 3. 30 g'z” 4_10il+300( - 3o
B E(t)=300V, ¢(0)=0Coulombs, i(0)=04 e | \
' @'-’ +6¢' +18¢g = 150
a) Find the charge on the capacitor as a function of .
time.
b) Find the maximum charge on the capacitor.
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. 7“#11. For the given LRC series circuit.. i & ¢t |
L=1H, R=2Q, C=025F, Q'/ .;»z%l,;f_»*ég =SDest
E(t)=50cos(r) V : ‘ :

a) Find the steady-state charge on the capacitor.

b) Find the steady-state current in the circuit.
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