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Movermber 15 2001

Physics 220 — Exam #3

This exan consists of 12 problemz on 7 papes. Pleage eheck that yen have them all.

All of the formulas that you will need are given below. You may also vze & calewlator.

sinf = gfr ol = 3T tanf = /T r v
average speed = distanst wavwled g = D& mfs g
average velocity = § = Liplaotnent «
instautaneons welocifty = slope of position vorsus time
instantanesus acecleration = slope o welocity versus fime
For constant acceleration:
2 = xp b wpd + fot® p o= 1y + at v = td - 2e{s — @)
F = mi Fmaz = eV (static friction) Frriction = ppe¥ (shiding friction)
Fravity = D & = G.67 % 1071 Nm?kg?
g = iy KE = %mtrﬂ W=Fdcosd PE oy = mah
powrer = work A T = mi Ap = impulse = AL
F.en.n-h-:_g = —kz IJE:prirc_q = %I‘f-ﬂ? &= .."jl.EJII["-'Jt::' = dwf:ﬂﬁ[wt]
wr = g e w=firf w=2mf f=1T
For constant gagmisr geeeleration:
# = + wpf + jod’ wo= oy ok ood wh o= g 4+ Ol — &)

KE =1 wff2 L=Jw v=Jo #=zfr ws=yfr a=afr w=if
Pressure = Foreefarea Ay = Azg By pale + poif2 = Po + pghy + pr} /%

Archimedes principle: buoyant force = weight of fluid disptarad



1. A record of diameter 012 mo3s jnitially ¢ vest. The vecord playver iz then turned an
and the record accelerates uniformly to an angular speed of 3.5 radians/s. If the record
makes 5.5 revelutions duriog thiz time, find the angular aecelerstion of the recant.
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2. A sphere of mass 3.5 kg rolls without slipping down a ramp of height 082 m a5 shown
bedow. Find the speed of the sphere when it reaches the bottom of the vamp. Iriore

air drég. The moment of inestial of & sphere is 2mB2/5,
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3. A particle altached to a spring with spong constant £ = 125 N fm is undergoing simple
harmonic motion, and its position is given by the equation # = 1.7 eoa(248). Fiel the

periad of the motion,
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(b} 0.042 5 X = Am{?fj
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4. A baseball is hit with awn initial speed of 33 w5 at an angle of 855 with vespect ta the
{horizontal] ground. How far from home plate does the ball land? Ignore air drag, and

asswmne that the ball stavts ab gronnd lewel.
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3. A block of mass 4.4 kg is dropped Irore & height of 3.5 m onte a spoing that is initially
at rest (f.c., unstretehed snd wncompressed). When Lhe bloek lands on the spring, the
SPring is compressed an annonust, .62 m before coming momentarily to rest. Find the
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6. Your best [iend has o powerful bow (for archery). The bow-string combination
s a spring with spring congtant £ = 400 Nfm. You have an arrow of mass 015 Lg. Tf
your wang bo shoot the ammow with a speed of 65 mfs, through what distance must you
pull back the bow string?
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7. A plank of length 7.5 m and mass 55 kg 5its at rest on twe supports s shown below,
The masz of the is dist.ril}ute:.l 1mifurm],:.r Find the fovce of the right support on the

plank.
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8. A box of volume 4.3 m® i5 HFoating in o lake. TH% of the bewc g under water, Find the
mass of the boo. [ayen, = 1000 kg fim™)
=

(2) 3400 kg
{b] TR0 kg
() 1000 kg
fd) 2700 kg
(e} 4300 ke
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9. A bus is teaveling at 12 m,s down a hill when the brakes are applied and all Faur wheels
lock, The hill i gn inclined plane that makes an angle of 17 with the borizontal. The
coefficient of friction between the tires and the road iz 0.60. How far does the bas skid
before coming ko A stop?
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10. An airplane wing i5 designed to operate with an air speed of 500 m,.fs over the top of
the wing and 225 m/fs acvess the bottom, If the Nift foree on the wing is 5.6 % 10% I,

find the arca of {te wing. [Helpful hint: you may ignore the Lkickness nf the wmg,]
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11. 'The water prossure in the pipes in youc houge §a 3.5 % 10° Pa. When you open & fancel,
what 15 the spesd of the water when it sprays cut? Asswme Lhat the opening of the
faveet iz very small. (Pueer = 1900 kgfm™; gue = 1.3 kgfm®; Pum = L0 x 10° Pa)
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12, Your job is to design a pendulum cleck vsing a sirople penduduim (e, & mass tied to
& stoing). The angular frequency of a simple pendulum is w = 4/ g/ where I is the

length of the perdulom. Yoo want your clock to make one “Eick® {one peried} every
2.0 5 Find the value of L that is requived.
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The End
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