DiffEq - Ch 5 - Extra Practice

« #1b. A mass we1gh1ng 6 pounds is attached to a
spring whose spring constant is 18 Ib/ft. What is
the perlod of simple harmomc motlon‘?
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#2b. A lO-kilogram mass is attached to a spring.
If the frequency of simple harmonic motion is
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_ a) What is the spring constant k?

. b) What is the frequency of simple harmonic
motion if the original mass is replaced with an 80-
kilogram mass?
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#3b. A mass weighing 10 pounds, attached to the
end of a spring, stretches i ches. Initially, the
mass is released from rest from a point 41f)ches

of motion.

' he equilibrium posjtion. Find t}g%;uatmn
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#4b. A mass weighing 5 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

constantis 2 b # and the mass is 1n1tlally
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released from a pou@;}ri/ﬁ‘esm

equilibrium position With a downward velocity of
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#5b. A mass weighing 8 pounds is attached to a /
spring whose constant is 3 Ib - The medium 07> < Khreme. W}plq&muﬂ‘ ot loca . e ot LD

¢
N offers a damping force that is numerically equal to when 2 éé) =0, ( )
the instantaneous velocity. The mass is initially l[%) - __Ze‘ [ J?)sm[‘r {:) —2{2ke (fd F
released from a point 2 foot above the equilibrium { {:)
position with a upward velocity of 8 ]7 , ' C@)g ws((F #) -2 [‘%)C SllEe) =
a) Determine the time at which the mass passes so(vr_ g,,q‘h(a? calbnr gvuph Eevi
through the equilibrium position. xI(£) I

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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#6b. A 4-foot spring measures 12 feet long aftera we. Aisplacepant ot vaxlmly %
mass weighing 6 pounds is attached to it. The Cé ) exhene. S// ot

medium through which the mass moves offers a ' whea X!=0 =l 5
damping force numerically equal to \/g times the . ¢ [ é) - (,..‘35{'3'\‘436356) CT [ % *&}( / ’}55) €
instantaneous velocity. X ’

) Find the equation of motion if the mass is ‘ éj e toafoe 77/ ht

initially released from the equilibrium position Y'é)
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with a downward velocity of 4 4 :

b) Find the time at which the mass attains its : C AT 0, 5124 See
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extreme displacement from the equilibrium e R :
position.

¢) What is the position of the mass at this instant?
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#7b. A 3-kilogram mass is attached to a spring ’m =7 | k=20, f= &
whose constant is 20 % , and the entire systemis 1M X" X brbx = o

- then submerged in a liquid that imparts a damping BETPURER - (R e ot

force numerically equal to 8 times the instantaneous
“Zmty-Bms- =0

velocity. ‘

a) Find the equation of motion if the mass is ' me "8 ;t:J ¢ ‘ﬁ - “‘(3 2 -8E£/0° f@? ¢
initially released from rest from a point 2 meter ’
above the equilibrium position. 44 ﬁ;{é R 1 7;33 i’— 4 433 (’

b) Find the equation of motion if the mass is W= e

initially released from a point 2 meter below the
equilibrium position with an downward Velocr[y of \,(a,% ¢,
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#8b. A force of 6 pounds stretches a spring 1 foot. ( ;) C CoS @/é)-# (5 Siluk) = A$M (W et é)
" A mass weighing 4 pounds is attached to the ™ -l
“spring, and the system is then immersed in a xa,) 27 [ pRZ 4-/5'4372"{7) —obo35n 633 J7
7\ medium that offer a damping force that is
numerically equal to 0 5 times the 1nstantaneous 2,02 =~ [ e 2,0859
velocity. A= J I 2 Jlape( -4932) !
a) Find the equation of motion if the mass is
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c) Find the first time at which the mass passes

through the equilibrium position heading upward.
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#9b. A mass weighing 12 pounds sffefches!a
spring —7— feet. The mass is initially released from

rest from a point 1 feet above the equilibrium
position, and the subsequent motion takes placed in
a medium that offers a damping force that is

. 1 . .
numerically equal to § the instantaneous velocity.

Find the equation of motion if the mass is driven |
by an external force equal to f'(¢)=>5sin(5¢).
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#10b. For the given LRC series circuit. ..
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a) Find the charge on the capacitdr as a function of
time.
b) Find the maximum charge on the capacitor.

Q)@EE_‘. z 'yl Z’*ﬁg;o
'm{«?-"‘o

e jmu) A((a?) etz Rl
2z <x f<

g )= €& Goslzmmnt) 4, 5"

( 2y Chile]
?'V: A’éﬁc d\.bj@,ﬁm)
oo
ﬂ,gww . i&m%  joo
Pty
20 1o
AT 1S
o=z
e ‘i}@%}: 4&%

W=

.mw,,a-s

5{1“3 (:2 § ?lg&)

£

| 7

‘g i%" } "’3"6ﬂ £n 6 Jey {?’amﬁ‘i’) + 28 G0 {2 tﬁ%@-f;} Slz.5

(D we it condifions :

a@r_i

0=z ¢e pes0 + Gz Peptt-12,5

o "“C:, IZuSI
l(o)" ilo) =

’_—-———‘—‘-"—/

g'l)=cée et z.wzwt‘a%z@}

-ﬂip@l‘“
v ts(2amee) (-1 6GE ) )
el (22 332 gouf 2,35 282

wf ol
-\*‘"w\n(?«?%&%)( ﬁéeﬁg& )+o
D
o= (-lzn')e Oz 33 )50 wi.&{«ea;}g o,
+a 33&55@’ vy =l 4,(3@ ° s :

JET il C\(‘*

BHmo r 2 ‘332‘:2. -

—z2 . -3 TFE
e

—

2.,3%%

W”“‘“"’—

Cos""

M,,;;W

g,h 2, 33’&(; (—/2 3
(> -z, se a//z,

3329 ‘54 S'"'?ép

N
B R

)..

éé) oo &g\agc«t Ca-ci&( Ao ﬂf?mée‘, dwwﬁtre

o/ SUlE) ard set b decs, bat
Jo reada ca f&ﬁ{%‘“@’“

W&am, ?@cy ‘
v f«f@ W ?&ws’“ @&%Mﬂé‘ So /mt{v)aﬂ
. )
9{2&/}5’? ?M} ctfw'f WES &\fé‘?u,m Learters’
e (1! ""3)
u .

lomb/
Wecan Chasge = 13847 Coulom

[@cwr} ot £l Perses)



#11b. For the given LRC series circuit. ..
L=2H, R=5Q, C=8BF,
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a) Find the steady-state charge on the capacitor.
b) Find the steady-state current in the circuit.
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