Physics 220 — Exam #3

MNovember 18 D

This =cam tonsists of 12 problems on 7 pages. Please check that you bave them all,

All of the formulas that you will need are given below. You may also we 5 caleulator.

med =g/r o6l = x/r tand = g /¥ £ y
avarage Epaad = feisocy tnmiel g = 9&m/s’ 8
average velocity = # = Jplettat X

inFtantanecus velocity = slope of position veryos time
instantanecus accaleration = slope of velocity versns time

For constent, ancolaration:

T = op + nf + faf* v = g + ot v = vl + 2ol — x9)
F=md s, = ug (static friction) Frrcnon = pN (sliding Frivtion)
ey = 20y @ = BB7 % 10-" Nm?/ig®

a = V¥ir KE = imw? W =Fdcosd PEperity = Wigh
power = work/Ad i = mi Ay = impulse = F At

Fewing = —RkE PE piny = Tka* r = Arin{wi} 7 = Aw coniwt)
W=y kim w=gfL w=2rf F=1T

For constant angular acceleration:

& =ty + wyt + ot? W o= wp + ol w?* = wl + 2alf — &)

KE=Iw*/2 L=lu r=la bf=sfr w=vfr a=afr w=4fi
Pressure = Force/area Ay = Ay By + pghy + pof 2 = By + pgha + pvd /2

Archimedes principle: buoyant force = weight of fuid displaced



1. You have just purchesed an old-fashioned recors pluyer, which gensrates music from
viny] digke called records. If & record sping at 33 revolutions per minete {33 rpm}, find
the perod of the motion.

{a] 33 &

(1) 0.35 & | o _ E_‘E]fl,—: /K S 4
(c) 0.29 5 T: o 77 ihid
(d) 0.0308 73 T e——

e} 1.88
e O

2. A compact dige player gping CDs at an angular speed of 15 radians/s. If it starts from
regt and has an angular accelerstion of 4.3 radians{s®, how long does it take to raneh

its operating speed?
ﬁ‘,}f’ ¢ (8) 358 3‘
O W=t X
(d) 0.2 & s O F 47.€
a) 0.067 s
(= L= 350
73



3. A particla attached to & spring with spring constant & = 126N /m is undergoing simple
barmomic motion, sud ita position 8 given by the aquation £ = 17coe{14z}. Find the

mesa 0f the particls.
() 8.5 kg _
(b} 0.11 kg X = A TA
() 14 kg {
(d) L6 kg
— E/JH I,rsz,’ - _J'@
— (L
] {25 &
1: E l,-'tﬂ.: —-1:' "'-;;-L 0" 3/
i . i / %r
-

4. A golf ball is hit with en initial velocity of 50 m/s at an angle of 80° with respect to
the borizontal. Hoe long doss it spend in the air?

{a) 102 = 3
. A1 ‘f
- B = 4ot it 7 )
{d) 236 ﬂa‘f'fjf
{e) 448 O: D += (L'Iujhn
A 5wl 0 ’ij‘j'fh liﬁm);mé&
o, S8,
+ = ?’f;’ - ad



5, The figure below showe the position as a function of time for an abject undergoing
fimple harmonic metion, One complets pardod of the motion corresponds to which
nbervpl?

(a) The time between A end B
ifoe between A and O
—37 (&) The time between A snd D
{d) The time between A and E
(¢} The time bstween B and D

6. You like to swim at 3 nearby lake. On one gide of the lake is a ¢hiff end the top of the
cliff is 6.5 m ebove the surfam of the lake. I you jump horizontally off the cliff so as to

have an angular speed of 2.2 revolutions/z, how many revolutions do you make before
vou hit the water?

{3113 F‘Mﬁmzw e, AL
A
__.:chi.:iﬂﬁfil —fjf

[e] 045

{—’\J I . 2.5 An
_ 2. L 1le3) :r"'__;_.._""_-___:
ﬁz’ﬂm = ﬂ-p"f._-— ‘?-F



T. A plank of length 4.0 m sits &t rest oo two supports as shown below. The masa of the
plank is 50 kg and is distributad ynifrmly. Find the farce of the right support on the

planck. ;T %
AH j A
{a) 120N

srox A poond A
) Cdadds FTJMW M

fc) 160 N

CRTEBIN _
_-—-—-—"'33 fe] 490 N Tﬁ: Ly 42_—'@4'3 o

8. A bax of valuable matal of volume 2.3 m? iz witting on the bottom of & lake, If the
minimum force required to L6 the box 15 2.3 % 104 N, find the density of the bax.
(Prater = 1000 kg /)

S (a) ;Ekgfma' Eﬁ W@.,XW— W ?Lﬂc(

{c] 500 kg fm?

{d) 3000 kg/m> I T B i V7
{e) EEIEH.‘I]:g;,fm’ F ‘_/W VJ‘ /

F
fwﬁ(" - rf'/""“’-&‘
vy 7y
B Lj,ﬁ:f‘ﬂ "l‘ | frir @
= 5T (Ad) % .
54"02.4.:' Fioos = 9% /M
s

—
—_—



8. A yock of mass 12 kg is tied to & messlam siring of length 2.1 m. The mck s beld at
rest an abown 80 that the siring & initially tight, and then released. Find the epaed of
the rock when it reaches the kst point of ks trajectory.

L= L,—Lc-mﬂﬂ
- L ( [ Hﬂ-jl)
{a) 0.56 m/a ‘ o
(b) 0.74 m/fs .-S-M ’“ri} 2 3 |
ic) 0.38 m/e m [— e F7
(d) .0 =tz jt" =
it ¢ 2.3 m/s ::2:'3 Hér.

10, Clongider a swimming pool which ie ¥ m oo a slde and 10 m desp. Find the total
force of the water on one of the side welle of the pool. (g = 1008 kg/m?; Fou, =
1.0 x 10 Pa)

o
(a) T0x10*N 'P - Pwﬂm {3
{b} 34 x 10* N :REd
c} 21x10° N k= %ﬂ' ’
(d) 3.1 x 10° N - Pn 'F/'O ) {fﬁ} = ﬁm{

h Foxia 4 1ot (4.7

F= P Trfn}fa,qﬁ’mﬁ

AY cttots Mt e ot fon S (rhlom
Loy




11. The surface of the water in the water tower Dt to you honse is 20 m shove the leval

of the faucet m your kitchen. Whan ytu open the favcet, what is the apeed of the
water when it sprays out of the fancet? Assyme thet the opening of the faucet. is mach
smaller than the size of the water tower. [Py = 1000 kg/m® s = 1.8 kg/m%:
Pat, = 1.0 x 105 Pg) &

yﬂ-*\ J

{a) 7.0 m/s 3
{b) 2.2 mfs ?*/ﬂ]hﬁi/wl:][?tpjhi’ﬂ
(¢) 14 m/s t i

ety <l W ms o~ z
(e} 300 m/= /ﬁz\f = ‘f "

-
- g (4F) %
= Jrsm =&

- 20w Sr
,_,,.---'___""_________

12. A hleck of mess 0.3 kg resta againet a epring with spring constant 1100 N/m s shoom
below. This spring i compressed o distaoce (.12 m, and then relsessd. Find the speed
of the mass when it Jeaves the epring, Assnme thet all friction is negligible.

(a) : L] L
B 6.9 m VA ——
Fe
[c) 56 mfa i L
(d) 11 m/a L 1. :‘JLLE-"?? . @pl'l)
(e} 28 m/s A= b X o
..--"F:?F



