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1. Conceptual Questions

(30 point) Put a circle around the letter that you think is the best
answer.

1.1. (6pts) A brick is resting on a rough incline as shown in the figure. The friction force
acting on the brick, along the incline. is

o

A) zero

B) equal 1o the weight of the brick

C) greater than the weight of the brick.
@ess than the weight of the brick

E) o is positive and o, is zero

1.2. (6pts) A box of weight 50 N is at rest on a floor where ug = 0.4. A rope is attached
to the box and pulled horizontally to the right with tension T = 10 N. Which way

the b ?
does the box move Jsﬁ f:ﬁ
A) moves to the right -f
B) moves to the left —

45-—-—-

@loes not move
D) moves down (—)(1 ) 7/ N / = 0 .50V = ZoN
E) moves up Qﬂ ﬁ_( B il e ot r{#

1.3.(6pts) A person of mass m is on a Ferris wheel moving in a vertical circle. A person
weighing W=mg is sitting on one of the benches attached at the rim of the wheel.
What is the apparent weight of the person as she/he passes through the hlghest point
of the motion?

A) Equal to mg
Sma!!er than mg

C) Larger than mg

D) None of the above
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1.4. (6pts) A mosquito runs head-on into a truck. Which is true during the collision?

A) The magnitude of the truck’s acceleration is larger than that of the mosquito.
B) | The magnitude of the mosquito’s acceleration is larger than that of the truck.
C) The magnitude of the mosquito’s acceleration is the same as that of the truck.
D) The truck accelerates but the mosquito does nolt.

P
E) The mosquito accelerates but the truck does not. B, N

> M,
L falad

Foer = Frm =F (W30 lows)

a

1.5. (6pts) A bobsledder pushes her sled across horizontal snow to get it going, then
jumps in. After she jumps in, the sled gradually slows to a halt. What forces act on
the sled just after she’s jumped in?

v
A) Gravity and kinetic friction Z f‘i i S
B) Gravity and a normal force. > {
C) Gravity and the force of the push. J/ -

D) Gravity, a normal force, kinetic friction, and the force of the push.
@?ravi!y, a normal force, and kinetic friction.
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Problem 2. (20 pts)

a) At what minimum speed must a roller coaster be traveling when upside down at the
top of a circle so that a passenger does not fall out?
Assume a radius of curvature of 7.6 m.

b) If the speed at the bottom of a circle is 10.0 m/s, find an apparent weight of the
passenger. Assume a mass of the passenger is 50 kg.

Q) J1F, -wa, (top)
W(F-FN: UM ’ﬁ;
-

VaViG (up+n)

== 1

whe V=0 9 U =\/g'( =V‘iﬂ‘%=-%x/
/lf\u-‘-f\(( = 8.6 %

—_

é) bottou, J Fp = Wa “s
/V-Hxap =M.1F5_6_z
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Problem 3. (20 pts)

One 1.0-kg paint bucket is hanging by a massless cord from another 2.0-kg
paint bucket, also hanging by a massless cord, as shown in the figure.

If the two buckets are pulled upward with an acceleration of 2.0 m/s’ by the
upper cord, calculate the tension in each cord.

@5 2, FL-;W,_Q,:-;?;-—Wzg-:W;& (1)

@% Z,’E-—-m(ae'f,,-'ﬂ-ufg’;“ﬂ& (z)
(l)-z?) 7;=Mz(afg) /Juf/'zhft'a [‘Z)
(2)= 7;_-_-M,a.+u«,<7+7j=w,(afg)+m(afg)z

g

W
“‘/ﬁﬁ.rl TQ=Z7,&

e .

W, =2015p

I

?_:r? Wy =L 020
=

W'LCF

T,= (w4, + wi)(a -fg) = (2.02.]04 [0?)(2,0%1- £4 3‘%1,)=55‘, 74
T, = W2(2+3) = 4.0up (204 ¢4 §%-) = 148N/
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Problem 4 (20 pts).

A 100-kg skier has an initial velocity of 2.0 m/s at the top of a 30° incline. After sliding

down the 90-m long incline (on which the coefficient of kinetic friction is u, = 0.15),
the skier has attained a final velocity v.

a) Find the skier’s acceleration on the incline using Newton’s second law.
b) Find the final velocity v.

o) JF-wa
@ A4ty = W-tt o0, 5
791(.7/«_”7”&-"’%&79
®> I K=wo, > 12705&9—.1& Sibeth
@&974’&1@)&797’%0‘
A-=§ (5B Ca®)= g8 (5 30° 015 (o 3%°)= 367 “n

D
0 -7
151,7'=’U;7'+a?a (:z,-;(o
Y = \/’U;’“-ra?az,c - V(Z.og)aa?.(g.gz%,).qgﬁ w 2E oA
A
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