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Note: This test consists of one set of conceptual questions, five problems, and
a bonus problem. For the problems, you must show all of your work, calculations,
and reasoning clearly to receive credit. Be sure to include units in your solutions
where appropriate. An equation sheet is provided on the last page.

Problem 1. Conceptual questions. State whether the following statements are True or
False. (10 points total, no calculations required)
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(a) The normal force does no work. AN

Trve W = Wllas]cug =

(b} For a plot of force versus time, the area under the curve between initial time ¢, and

final time t; is the work. F /f FA ¢ = Impv() p
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(¢} An asteriod crashing into the Arizona desert is an example of an inelastic collision.
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Problem 2. A 45 g bug is hovering in the air. A gust of wind exerts a force F =<
4.0, -6.0,0.0 > x1072 N on the bug. How much work is done by the wind as the bug
undergoes a displacement of A7 =< 2.0, —2.0,0.0 > m? (15 points total)

W= FAr:ﬁx-f— y-s—F?‘ :
(l/X/o 2\(2)+(»6>(/0’)( )+ ()
= §¥ro” kw1023

Problem 3. A 50 g ice cube is launched up a frictionless incline with a slope of 30° by a
spring. If the spring is compressed 10 ¢m. how high up the slope does the ice cube travel
from its startmg point? The spring constant is 25 N/m. (15 points total)
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Problem 4. A proton (mass of 1 u, where u =/ atomic mass unit) is shot toward an unknown
target nucleus which is at rest. The initial speed of the proton is _2_50_><,11)1'A111 The target
nucleus acquires a speed of 3.12x10° m/s/ What is the mass of the target? (Bonus if you
can guess the element). (15 points total)
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Problem 5. Three masses in the » — y are connected by massless-rods making a triangle.
The masses are m; =300 g, my=200 g, and ma =100 g. Their positions are 7} =< 0.0,0 >,
ry =< 0,10,0 > em, and 7 =< 10,0,0 > cm. Determine (a) the center of mass of the
system and (b} the moment of inertia of the system for rotation about the z-axis. (15 points
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Problem 6. A 750 g disk and a 760 g ring, both 15 em in diameter, are rolling along a
horizontal surface at 1.5 m/s when they encounter a 15° slope. How far up the slope (the
displacement) does each travel before rolling back down? (30 points total)

U5< (omSevaM A ?W@V% l;[‘jk-—.z/lflﬁz

M<0,75 K . )
ﬁ__ 0.075M Find s / .vaqd :/1/]/2
Vee LS Ji=e Py
D=0 Vp=s cer
s o X S
T;'fa/ 6M(u/jaf 'k:' fM\/ -+ JZ’LU + Mj7
E“ "j'M‘/‘Q'~4- ’wal /E’p: mj-\/)t':mél 8
iy + L =C ME / s "//

e?( g
B V ’_Cf/\ /—~)
J—Y\ + \/t.::rw

{ MV ~|—,-|-CM\/ g"uMdd[k}
S,
:,){(HCWV, Sz mgh o
1,'_ (HC)V"& e S:L
= & 25 :55(4{} " Sin
1 g » .
S Sipp. = C('YL C) VI ﬂlh S (l'”) V ..-———-l/’
i g W 534 B
6= lre)e = () - o
: ey Dfik (4?{)5//;” V S‘J
- (1+5)V Vi _ ,mj;__, %
ﬁj—fm{" 4,16‘!/)‘9’ il

\ 1



-

Bonus Problem. A 20 kg wood ball han
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from a 2.0-m-long wire. The maximum tension

the wire can withstand without breaking is|400 N. A 1.0 kg projective traveling horizontally
hits and embeds itself in the wood ball. What is the grcaxst speed this projectile can have

without causing the wire to break?
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(5 points total)
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