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Physics 220 — Exam #3

Movember 18 19496

This exan consists of 12 problems on 7 peges. Please check that you have them all.

All of the formulas that you will need ere given below. You may a]m:_n uge & calculator.

snf =yfr rosd = 2fr Len f =yfz r y
average speed = dEians Smsed g = 893 mjs’ B
average velocity = {f = deplzmem x
instantaneous velocity = slope of position versus time
instantanecus arceleration = slepe of velocity versus Gime
For constent acceleration:
T = rg + bt + lad® r = ¥ + af b: = 3 + 2a{r - 1q)
F = mi Frez . = ush (static Iriction) Fioctian 2= px N (shiding friction)
Firavi, = St G = 6.67 x 10" Nm*/ke”
a, = v*fr iE = %.ﬂ"n-_rg HW=Fdcoos8d PEpravay, = mgh
power = work{ At i = taf Ap = impulse = F &F
Fopring = —kz PE pmg = ph2? r = Asinfuwi) e= Ao cos{ul]
w=kim w=fafL w=ixf f=1T ,
For conslant angular aceeleration: .
# = 8y + wat + dat? wo= wy + of ot = w4 Zald - )

KE=1.,2 I=[fw t=fa #=s8fr w=w/r o=afr w=4ft
Pressure = Force/area Ay = Agty Fo+pohy + pod {2 = Py o+ pghy 4+ pei 12

Archimedes principle: buayant farce = weight of flud displaced



1. You have just purchased an old-fashioned record player, which penerates music frem
plastic disks. If the record player spins a record at 33 revolutions per minute {33 rpm ).
find the speed of a point on the outer edge of & record [diameter = 28 cm}.

"{a) 3.5 m/s | oy frren
(b) 9.5 m/s ()7 BT G
D Y

(c} 0.07Tm/z n 77 (2
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¥ A bicvele whee! has & mase of approxinnately 1.5 kg and a radius of B3 - With 1he
whesl initially at test. a lovgue 073 X-m is then applied. What is the sngular speed
of the tire afier 5 seconds? The monwent of incelia of & wheel s m 2.

ta) 12 radfe

3.9 rad/s —_ I E'}{

{r] 3.3 rad/s (=

(d} 2.4 rad/s “T

je) 12 % L07* rad/s ﬁ'_’{ —
"




3 You want to use a simple pendulum as a clock. The pendulum consists of a hall of
mas3 3.5 kg attached to one end of a (massless) stong of length 1.5 m. with the ather
end of the siring attached Lo the ceiling. Thiz pendulum will undergo simple harmonic

motion. If one period of the motion is one *tick™ of the peaduluro clock, how long will
each tick of the clock be?

{2} 6.28 s
{b] 0.15 &
{(c] 0.9 » 2T
{d} 1.0 2 g_ _ l‘ﬁ_rp =
I - T

S

4. A warermelon is theowh horizomtally froon the ol of a building, K 1he bailding =
25 m1all. and Lhe initial speed of the watermelon is 120 m/fs, how far from the base
of the building does 1the watermelor land?

S e N A Y
{a) 23 m —F 2 _ e

(c] 12 m Ei;l-‘"-r

() 3% m

je) 61 m | _Aat
P 0=""7 (o
j’ﬂﬁ t_‘ E.L‘E? = '-E‘
= 173




5. The figure below shows thaa a functien of time for an object undergoing

simple harmonic motion. One complete period of the matton corresponds Lo which
mterval?

A D

X l ' I E

N

T C

B

{a} The time between A and B T—:._ W
(k) The time between & and O
@ The time between A and [ }

{d} The time between A and E
(e} The time betwern B and D

6. In ihe figure for problem & (above), at what point is the velocity of the object largest”
{a) A
{h) B )
A= S 4§ ¥ -t Fupo
(d} Ir
fe)] E



7. A maustands on a plenk as shown below. The mass of the plank is 50 kg, and the mass
of the man is 3 kg, Find the maximum value of L at which the man can stand without
having the plank Lip. Assume that the mass of the plank is distributed uniformly

25m

by ozsm  f- =0 '
(€} 0.86 m ;__-_:f:-‘”_—-"'ﬁf-cr—c:: = ‘“"‘*mg

d) 043 .
iie; ﬂ.ﬁ;: /= ﬂP {{}*15} = ﬂ(ﬂ,zj) = G.-.‘"Qf.m,
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A. A hox of valuahle metal is sitting o Lthe bottom of a lake, If the box has a density of
00 kg fm® and a volume of 3.0 m?, what iz the micioum Jorce requited 1o raise the

box 10 the sutface? pyae = 1000 kg/m®. _—fw V"Ij
{3} 2.5 % I0° X — 0
ib) 4.9 % 103 N FT F Gh ,\Mﬂ}ﬂ ("Pﬁ;‘)
(e} 2.9 % 10° N 5 J :
(d) 3.9 % 104 N - Vv
@E.uxla*}:j me}’ﬁb 7

A, § - = ;v' - H\/;L
F: J ‘Fé /i :()w“/fwwv,gi t(‘i?)

= (v




4, A tennis ball is hit to a player, who hils it back in the opposite divection, 1 1be ball {of
mass 0.12 kg] has an initial speed of 37 mfs, and is returned with a speed of 25 m/s,
what is the maguitude of the impulse imparted to the ball?

[a] 5.0 b5

' — = 1 Yy "mﬂ&

{b} 44 N-s AR ’"‘AP 'F

Lo 31
(d} 1.4 N-g = o, f1(L§ -+

(&) zero

R
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I, Consider a water tower which is on top of & large hill evedlacking vour howse, I 1he
level of the water in the tower i2 40 m above vour house. what will he the ARSOLUTE

pressure fnol the gauge pressure] of the water in the pipes of your house? Assume
that vou (end vour neighbors) have vour favoets all elosed. so that ne water is flowi |:|J,g_

and that the top of Lthe water tower is apen to the atmosphere. g, op- = I000 kgfm*:
P =10x10" Pa.

{a) 4.9 % 10" Pa

(b} &6 = 10° Pa
(c) 2.9 % 10 Pa
fdy 1.0 % 10° Pa
(e} 2.9 % IN* Pa

P= Pt pok

+ INCADT L

= [ ox/6

l([, Fxto” T
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l1. The pool of water shown below has sprung & leak. IT the diameter of the leak is very
small, find the velecity with which the water 1s spraving cut of 1he lepk, oo =
1000 kg/m?; pair = 1.3 kg;m Form = 1.0 x 105 Pa.

Th2pin ok AL /51“

5] 2.3 m/s

wms T e f30F) €2 s gﬁ@/ﬁ
5 m/s 5 j{iﬂs;l

(] 0.67 m/Ss ﬂf}' = j
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12. The spring constant for a dart gan is 2200 N /m. This spring is compreseed a distance
L. and the butlet is fired. If the Luallet {mass 00020 ke] leaves the gun with a speed of

40 m s Find L,

[a) ;i'-ﬂﬂTm Miwdf MW‘;(/'Q b cpmaeeid .

{b] Q0020 m
_ EE
Tlwwn > pp 4 kg = Ph TEF

(e} (LIMI13 o _}___ 'S =




