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Dctober 18 2000

Physics 220 — Exam #2

This exam coneiste of 12 problems on 7 pages. Please check that you have them all,

All of the formulas that you will need are piven below. You may also use a calculator.

Einf = yfr coel = zfr tanf = y/z
¢
average apeed = dfiakce imrtind 2 = 9.8 mfs* ¥
L
1 mile = 1.6 km
x
average velocity = § = Jopieemen
instantanenus velocity = alope of poeition versus time
instantaneons scceleration = alope of velocity versus time
For constant ecesleration:
F = 3p + wt + Jas?
U = ty + a6t
v = ¥ + Zafx = z5)
F = ms
P i = psi¥ [static friction) Firirn = pxcN (aliding friction)
Frarity = i G = 6.67 % 107" Nm?/kg?
a, = thjr EE = L
W=Fdcoe# PEpamiey = mgh power = work/ Al

7 = mi ap = impulsa = FAg



1. A rollercoaster starts at the top of its track (point A)] with a speed of 10 mys. What
will ite speed be when it reaches point BY Assume that friction ie negligihle and ignore
the kinetie enengy of the wheals.
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(b} 6.5 m/s
]
{c} 12 ms 7 4 2 j"\ﬁ_
(d} 10 my/s \ m’} = WV J
— e} 16 m/s _ o S
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2. Comgider a rublber Ball as 1t is dmopped 50 a8 to bownce froan a hordzoutal conerete oo
If the ball has a speed of 3.0 m /e just before striking the floor, and a speed of 2.5 m/fs
just after bounciog, lind she sverapge forve of the foor oo the ball. Asgsume that the
ball iz in contact with the floor for 0.12 =, and that the masa of the ball iz 0.15 kg,
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3. Two care collide head-on and lock buwmpers on an icy {frictionless) road. One ¢ar has
2 mass of 800 kg aod an initial speed of 12 m/s 20d i moving towards the narth. The
other car has a mass of 1200 kg. IF the spesd of the cars after the collision is 4.3 m/s
and they are moving north, find the initial upea:l of the large car
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4. Two blocks are connected by a rope which runs over a pulley as shown in the figure.
Find the acceleration of the mess on the right. [grore friction, and seume thet the
masaes of the rope and polley are very eraall,

i

(b] 3.8 m/a*
{c} zero

(d} 5.9 mfs®
(e} 6.7 m/s




5. A rock of mass 7.2 kg is tied to a string of length 1.2 m. If one end of the string is
heM fixed, and the rock 36 swung in a vertical circle, ind the minimum epeed which
the rock must bave st the top of the circle without the siring becoming slack.

{a} 1% m/s

(b) 9.2 mfs
G S

(d} 7.4 m/fs

ie} 1.dm/a

6. A baseball which ig inilially traveling Lowards a batter with 2 speed of 40 m/s is struck
by & bat and given an impulse of 1% kg-m s, If the mass of the ball is 0.20 ke, and the
ball ie hit back towards the piteber, fud the speed of the ball just after it lesves the

bat.

Af, = — %0
(a) 36 m/s P
{b) 18 mfs e ?
(e] 0 m/s ﬂi -
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7. A rubber ball of mase .12 kg 18 deopped from a height of 1.4 m above the Aoor. If
the ball bounces back up to a height of 1.1 m, find the change in the tatal mechanicsl

energy of the bafl.
{a} 2.9 AL :ﬂﬂ"uc‘;h |
o AP ke 0@ ()
e (4.81(0:%)
(&) zaro _ c"}r ||'2
= 5%

8. A car of mass 1200 kg is moving along a cirenlar arc of rading 35 m. IF the apesd of
the car ia 12 m/&, find its cantripetel accelertion.

(8} 4900 m/s? 2

(b} 410 m /& e (rey L) wyn
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9. A baseball pitcher throws a pitch to a batter, and gives the ball {of mass 0.20 kg) an
initial speed of 45 mfs. The batter makes contact, and sands the ball in the oppoaite
direction with a speed of 35 m/s. What iz the magnitnde of the momentam of the ball
Just after it is hit?

{b) 4.0 N-s

- Tokiwyg
> <TH Tdkemfs > - 20 (35
(d) ‘E{I]i:gm,n"s O ,,,-_;..-:F'"

(e] zerc

(a) 16.0 N-g r - A

10, A rock of mass 3.3 kg 15 tied to a string of lengih 1.2 m. The rock is held at rest as
shown 50 that the string is initially tight, and then leassd. Find the speed of the
rock when it reaches the lowest point of its trajectory.
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1i. A satellite ie put into orbit around the earth. If the period of the orhit iz 80 minutes,
and the radios of the orbit is 6.8 % 10° m, find the spsed of the satellite.

(a) 450 m/s

£
(b) 2.9 = 10* m/s Fxio )
fe) 1.8 x 10° m/a 2wk 27 (&

et CWeS AE T F gy, Lo

{e} 4.7 x 10* mfa

= 7900 "4
e

12. A haseball pitcher throws a piteh &t a speed of 45 m /s, If the ball has 2 masa of 0.2 kg,
find the work done by the pitcher oo the bell.
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(a) 2000 ) < e
(b) 187 W= AKE = Lwmp 72 ?:‘*
AT
{d) pON , ©
(e) 45 =L (02)(#5) = 20T
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The End



