MA205 Tntegral Calenlus and Introduction to Differential Equations

Lesson 47 - Spring Mass Systems 1T

e Maodel juitial value problems involving a spring inass svsten.
e Solve problews involving. {ree undaped, damped, and driven motion.

Understand eritically damped, under danped, and over danped spring mass svstoms.

e DBe able to desceribe the loag term belavior of a spring mass systeimn.

[READ

e Dleview the previous lesson’s reading.

| THINK ABOUT |

e What is the foru for any linear second order differential equation?

o What is meant by constant coeflicients?
o What exactly does damping do?
o What exactly does a spring constant do to a spring?

MATHEMATICA COMMANDS AND TASKS YOU NEED TO KNOW

No new comnands.
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MA205 Integral Calenlus and Tutroduction to Differential Equations

Problemy Solving I"ml)i(-’.insl

i A spring with o 4 kg mass has natural length 1 moand is maintained stretehed to a lengtl of 1.3 m by a foree
of 24.3 N, If the spring is compressed to a length of 0.8 m and then released from rest,

(a) Find the position of the mass at any time t

o

A 16 I weight stretelies a spring 4 F. The spring-mass system is in a medinum with a damping constaut of 4.5
Ih-sec /1.

{a) What is the solution function deseribing the position of the mass at any time if the mass is released from
2 £t helow the equilibrinm position with an initial velocity of ft/sec downward?
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{b} Find the minimal spring constant that wonld produice underdamped hehavior.
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MAZ05 Intepral Calenlus and Introduction to Differcutial IBquations

30 A 161D weight 18 attached to the lower end of a coll spring suspended Frony the ceiling and having o spring
constaut of 1 Ih/It. The resistance i the spring-iass systew is nuwerically equal o the nstantaneons velocity.
At t = 0 the weight is set inmotion, fron w position 2 ft below its equilibrinm position, by giving it a downward
vetocity of 2 ft/sec. At the end of 7 seconds,

(a) Determine whether the mass Is above or below the equilibrioun position aud if so, by what distance.
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4. A foree of 400 Newtons stretelies a spring 2 ineters. A mass of 59 kilograms is attached to the end of the
spring and is initially released from the equilibrivin position with an upward velocity of 10 m/s. Where is the
spring after 1) seconds? How long will it take the spring to come back to equilibrinnn?
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MAZ205 Integral Calenlus and Introduction to Differentinl Eaguations

5. A 10kg mass is attached to a spring with spring constant of TION/m. The mass is snspended in a viscous
wedivm with a damping coefficiont of 90 N-sec/mu. The mass is started in motion from the equilibrivm position
with an initial velocity of Tui/sec in the upward direction. Formulate and solve an initial valye probleny that

models the givery gystem; graph and interpret the rosults.
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