[image: image1.png]PHY 2020, Mid-Term Exam 2, Professor Meisel
DEPARTMENT OF PHYSICS
UNIVERSITY OF FLORIDA
22 October 2004, 8:30 pm to 10:00 pm, NPB 1001 (large auditorium)

In order to receive credit for this problem, you must correctly code (“bubble”) both your
8-digit UFID and your 5-digit test number onto your scan sheet and also select the correct
response below. Check right now that both numbers are correctly bubbled. Code your UFID
as if it were an ordinary 8-digit number and do not insert a blank space or hyphen in

the middle.
I have correctly bubbled my UFID and test number.
(b) I don’t think this is important.
(c) I bubbled the wrong test number.
-(d) I don’t have time to check.
(e) I bubbled the wrong UFID.
A raft is constructed of wood having a density of 600 kg/m3. Its surface area is 5.7 m? and

its volume is 0.60 m®. When the raft is placed in fresh water of density 1 x 10% kg/m?, what
percentage of it is below water level?

@)oo % F=ma - fy Torul I Feer =0 >F-F

(b) 0.02 % - )

(c) 0.11 % ® ?\61 ds C) PW V'\'ow\\, j > f nﬁvd\.‘j
(d) 0.33 % Voo, /

(e) 0.75 % f““ R = .6

V‘nmd ?\\ T ool
3. A wheel of radius 20 cm and moment of inertia of 30 kg m? experiences a constant force of
40 N as shown in Figure “Wheel”. What is the angular acceleration?

.27 rad/s? v= 20 = 0.2 v

(b) 0.33 rad/s? —~ - _

(c) 0.71 rad/s? C= FR=1Ta

(d) 1.33 rad/s? o= (HON)(O Zew\\ 0-267'—-‘}:!
(e) 1.50 rad/s? T 30 kj mT st

'CONTINUATION OF PREVIOUS PROBLEM

4. What is the angular speed of the wheel 4 s after starting from rest?

1.07 rad/s

(b) 0.27 rad/s W= Wetat
(c) 0.33 rad/s b = ) rod
(d) 0.71 rad/s o +0.263 'S"‘) 4s
(¢) 1.00 rad/s | Ws1.06F \:i
S
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. What is the number of revolutions after 4 s when starting from rest?

0.34rev 6 - 60*‘*)0‘& ‘\"LuL-t-z

(b) 0.27 rev _ > 2

(c) 0.71 rev 07 0 v 044 (0263 =) (ys)

(d) 2.14 rev &= 2 13¢ rod \rey _

(e) 3.14 rev ( 2% M\ - 0’3‘{ rey .

. A 60 kg soccer player traveling at 5 m/s collides with a 75 kg player who is traveling at 2 m/s
in the same direction. Upon collision, they grab and hold onto each other. What is their
common speed immediately after the collision?

3.3 m/s

MVio + My Vg = (W, ety V”

(b) zero A% = MWVio ¥ WaVao - (okg) (5 %)+ h’“‘j& (7_%)
(c) 1.1 m/s (m, +m) Ry
(d) 7.0 m/s = 2.3 _v:_s 3

(e) Not enough information given to answer.

. A ball of mass 0.22 kg is moving with a speed of 7.5 m/s in the positive x-direction and
collides head-on with a 5.0 kg ball at rest. If the collision is perfectly elastic, what will be
the velocities of the two balls after collision? Let the sign designate the positive or negative

x-direction, and the velocity of the small ball is listed first. recoil
—6.9 m/s and +0.63 m/s V.. = Mi-wm, : (0.7.sz Skj\ (_12 gm>
(b) —7.5 m/s and zero \« m, +m, 1o 5221, TS
(c) —0.33 m/s and —0.63 m/s 2 .-:_6_'?_?; .
(d) —0.33 Vog = =0 2 (0:224)
—0.33 m/s and +0.63 m/s 2f —— Vie = =—>X'7755) (7, cw
(e) —6.9 m/s and +0.02 m/s T 5.22 k) -0 ‘31
s

. The rear tire on a top fuel dragster at GatorNationals has a diameter of about 3 ft. At top
speed, the linear speed of the dragster is about 300 mi/hr. Under these conditions, how many
revolutions per minute (or rpm) is the wheel making?

2801 rpm V= ¢ w ~ 30
(b) 1.056 x 10° rpm
mi Y 52-30-(14 \ e
(c) 17600 rpm we (30034 ) (300%3( o ( 60:\;5
17. B
(d) 17.6 rpm (1S &) (1.5 4)
(e) 100 rpm

_ rod Lrev \ _ -
W= 1300 — \Smed)= 280l __:_\;1“
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Big John Force needed to tighten a bolt on his funny car. From experience, he knew that
125 N m was needed. His wrench was 25 cm long. How much force did John Force apply to
the end of his wrench in order to achieve the torque required?

@) s0N [ FRL - VESNm

(b) 50 N | (0.25my ~ STON

(c) 5N -
(d) 0.5 N '

(e) This problem is unphysical.

. Two children balance a seesaw on the playground. Under the conditions of perfectly balanced,

the 22 kg child is 2.0 m from the pivot point while the second child is 2.8 m from the pivot
point. What is the mass of the second child? Assume the seesaw is perfectly balanced when
no children are on it. o 1k my=?

»

+
/\
15.7kg é—-""'z‘ 4 t——"'z% N

(b) 31.0 kg

(c) 22 kg Toexr=0 = T, -ty o T,=

(d) 17.6 kg @—lks\ (3\ ( Z‘OM\ = M)__ 3 (2.84“)

(e) More information needed. Wiy = @1 k)} ( 7'2'2)':\ < IS, ¥k,

. Find the tension in the two ropes shown in Figure “Chandelier”. For the response, F} is listed
first and is followed by Fj. <
vy 52 :FNET: o = Funer =0
(D845 N, 600 N Fywer =0
(b) 600 N, 845 N
VB = _ - F.=Coon (2):8
(c) 845 N, 845 N K eSS -600N=0 =7 }, = )= 8Y8M\)

(d) 845 N, 426 N

: - = > FRF R\ -
(¢) 600 N, 426 N ! F-flestsz0 > H r\(-—;;\— 6000

. Approximately what magnitude of force, Fis, must the upper arm exert on the lower arm to

hold a 7.3 kg shotput, see Figure “Arm”. Assume the lower arm has a mass of 2.8 kg and
assume its center of gravity (center of mass) is 12 cm from the pivot point.

T, S.LM < 20 e
@990 N >
" .
(b) 858 N L_ \Icw\ 1\ 2,3k_3 ‘I r
(c) 72T N 1 2 '

3
(d) 132 N kj
(e) 101 N @
’0“5.‘.: O= Tn-T,-T, ‘CJM.:’C| ‘\’-Cz
FM\ (Z-SCM\ - (?3%}(3)(30(,\«“)'\‘ (Z-%kj\ (J) (\zm\

= (33k5) (1.84) (2 25)+ (28K) ren)( =)

4 ez 8S8MeN+ BLFIN=990.2N




[image: image4.png]13. An object weighs 10 N in air, and it is 1 N when submerged in mercury (Hg) whose density
is py, = 1.36 x 10* kg/m?. Find the density of the object.

C(a))l'm x 10% kg/m3 a2 10N= Mc) "\-c’uil LOIN D FB = 9N
(b) 1.41 x 10* kg/m” qn= T3 = Vae (L3ex10' % 2 g
(c) 1.27 x 10* kg/m® . | ?“ -4 CWS j 33 Voot (9.3 S,}
(d) 214 x 102 kg/mz = or = Gaeyo &, =) (9-84.)
(e) 1.11 x 10° kg/m ?z ( l:;)/ (\‘56)(10“5\(({52‘) \SIXlo“'_‘_?

14. Intravenous infusions are often made under tﬁe influence of grav1ty as shown in Flgure “Intra-
venous”. Assuming the fluid has a density of 1.25 g/cm?, at what height A should the bottle
be placed so the liquid pressure is 10 mbar over standard atmospheric pressure? Assume the
velocities of the flow are negligible.

80m P gjL‘* %—ful :q\on/'r bw\' Vz:o
(b) 10 cm :P +3>3L ? > ?j (‘\_C P ?3
(c) 50 em s (_S‘f_?.‘} ot bay ( '°\ch:)
(d) 1m YD ~ o

(e) 12m

o 8CA(!H J185) (52 ) (2T

15. Water travels with a speed of 2.5 cm/s in a pipe that is 10 cm in diameter. How fast will the
water be traveling if the pipe narrows to 7.5 cm in diameter?

The value that I obt t listed he -
' ue that I obtain is not lis ere. A RVARE Az\/z,
(b) 0.75 cm/s

(c) 21.5 cm/s ' V-,_f' V\ A; CQ"")( 10 e
A’ : TSon
(d) 0.05 cm/s
(e) 0.33 cm/s s 3.33 0_;_4 > NoNEg

16. Typhoon Ma-on was reported to have a sustained wind speed of 50 m/s. Assume that the
average house near Tokyo has an area of 200 m2. If these winds blow over the top of this
house, what is the force on the roof due to the wind? The density of air is 1.3 kg/m3.

3.25 x 10° N outside L2
?GSOON wede A PIMTEPUT Brpgharipy
(c) 10000 N hXhe Vo2 0
(d) 3604 N < LY _
(e) 1625 N ° gv =% LS f\/‘z

TL“V\t (\.'5 ‘fv_;l._‘) (50 %5‘
Tl B = 162C Pa
m~
P-

A F=PA =625 ™) (200.2)
3 \F: 22 XcOQVI '





[image: image5.png]17. A compressed gas cylinder contains Helium gas in a volume of 2.0 m® under a pressure of
10 bar at 22°C, which is a comfortable room temperature. What volume will this gas occupy
if it is allowed to expand until it reaches 1 bar? ’

PV=uR T

20 m3

(b) 0.2 m3 , ?\V\= ?—,__\}z | / -

(C) 22 cm3 P 3 3 [ A -—
. - -A. - 3 («Okﬁ’

((d; ;14107cms3 V.=V, ( o -@.OM (T\;_ “ 10w

e . m

18. Who provided the first quantitative estimate of Avogadro’s number?

None of these options are correct. . |
(b) Fahrenheit Elustein
(c) Kelvin
(d) Celsius
(e) Avogadro
19. How much heat is required to heat 5 liters of water from 20°C to steam (water vapor)
at 100°C? You may wish to know some of the following properties of HoO: latent heat of

vaporization is 538 kcal/kg; specific heat of liquid water is 1.00 kcal/(kg °C); specific heat of
water vapor (steam) is 0.48 kcal/(kg °C); and the density of liquid water is 1.0 g/cm3.

R
00 kca ° ltgwd <7 Shecun
(c) 2690 keal 20" C.-; too’c o |0o°

(d) 240 keal = |,00 (Il _
(e) 3320 ;zal ( 2) 000 Cc-20 C’» (S—X‘{"SB( ™ )(‘ o«”) lo> )

v (538 ks ) (st F} L0 (H )
20. An automobile cooling system cont 0 liters of ﬁul W m aﬁ ea Be it absorb
if its temperature rises from 85°F to 200°F? Assume that the specific heat of the fluid is

5 x 10® J/(kg °C) and that is has a density of 1.2 g/cm3.

(@38 M &SF S ¢ F[(F-3) 5 294 c¢

(b) 3834 260° F = = q3.3¢

(c) 2.8 MJ

(d) 2766 J
AQ = » T -

() 6.9 kJ Qs (sxe \257) (73'3C 2.4¢) ( wﬂ)({‘%"‘)(l.%
4Q = 3.234% 0% Jb)
\AQc 38 Mﬂ (i,
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