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~ ALL multiple choice questions have 2 pts

Solve ALL 6 multiple choice questions

Solve ALL 6 problems
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Pi . /4 IMPORANT NOTICE
' All numerical answers must have proper units
otherwise there will be a penalty of 1 point (2%).
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All questions must have ONE AND ONLY ONE
answer.
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(M1: 2pts) You take a book from the floor and put it on a chair (see figure) using one of
the paths shown. Which path gives the maximum change in the book’s potential‘energy?
(A) Path (1) 3) Path (2) a) T :

(C) Path (3) ((D)All paths give the same change : @ :
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(M2: 2pts) A cup is on the edge of a horizontal plate rotating at a constant velocity. If v

is the cup’s velocity, a is its centripetal acceleration and F is the centripetal force acting
on it, which picture is correct?
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(M3: 2pts) A ball of mass m is thrown to the right with speed v. It hits a wall and then

bounces back of the wall to the left with speed v. The impulse the wall gives the ball is

(A)zero  (B)mvtotheright (Qmvtotheleft  m¥ g—n | - AP = MU-(-7)
(D) 2mv to the right v to the left — o = 2;»92:; g—_'q
(M4: 2pts) A block of mass m is released from rest at point A on the track shown in txh'ed )
figure. The track is a half circle whose radius is r. The block goes to point B. What is the
total work done by the normal force, Fy, on the block when it reaches B? A B
(A) +Fyx mr (B)~Fyxmnr zero (D) Fyx2r r
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(MS: 2pts) Box A moves to the right with momentum p and hits box B (initially at rest).
Box A then bounces back to the left. The momentum of box B after the collision is
greaterthanp  (B)lessthanp (C)equaltop (D) impossible to know

(M6: 2pts) Every one in SQU jumps up at the same time. Which of the following is
correct about Earth’s momentum when every one is in the air?

(A) Earth does not gain momentum because its mass is so large its motion cannot be seen.
(B) Earth gains momentum, but its momentum is much smaller than that of all the

umping people because of its very, very large mass.
@aﬁh’s momentum is equal and opposite to that of all the jumping people.
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(P1: 4pts) Box A is moving to the right with momentum p. Box B is moving to the left
with momentum 2p. The boxes collide in a completely (perfect) inelastic collision. What
are the magnitude AND direction of the momentum of the system (box A + box B) after

collision? be /” o, = ,D ’L-JP""—P
5_@' mom., = /9/
cons. of mom. f’:—-—P) =P A-A&./eft‘

(P2) The figure shows a car moving with a certain momentum in the +x direction. It

explodes into two pieces. One piece moves in the —y direction with momentum 10000 Ns
and the other piece moves with momentum 20000 Ns at angle 6.

" (A: 3pts) Calculate the angle 6. y , 20000 NS
éx"-';;—')c/;'_:ZDDpocoS@
car 1
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(B: 3pts) Calculate the momentum of the car before it exploded.

/:;_,- = Zﬂﬂqocasg_.: 20 000 cos 300:



(P3) A ball of mass m = 1 kg is pushed against a horizontal spring of spring constant & =
100 N/m. The spring is compressed by 20 cm. The ball is then released from rest.

(A: 4pts) Calculate the speed of the ball just after it leaves the spring.
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(B: 4pts) After leaving the spring, the ball moves on a horizontal surface with
coefficient of kinetic friction py = 0.1. How far does the ball travel on the surface before
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(P4: 7pts) In the figure, the track is a half circle and is frictionless. The radius is r = 10
. cm. A block of mass 1 kg is released from rest at point A. Calculate the normal force on
the block at the bottom of the circle.
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(PS: 4pts) A system is made of three objects, which are located as shown below. All have
the same mass m. Find the location of the center of mass of the system with respect to

the origin shown in the figure. v
»7 4 W7+ M : ..
3em< | origin
g, = o) som)+3m_ ., /
M M+M+M ----. ------- IS .---*x
e — A —
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(P6) In an exneriment vou

(P6) In an experiment you lift up different masses to a height of k2 = 1.0 m. For each mass

you measure the change in its potential energy, APE. You obtain the following table.
M (kg) APE (J)
1.0 10.0
2.0 20.0
3.0 30.0
) 4.0 . 40.0

(A: 6pts) Make a graph of APE against 7 in the graph area below. Make the graph in the
same way you learned in the labs. You do not have to draw the average point.
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(B: 3pts) Use the graph to find the acceleration due to gravity. Hint: APE = mgh. Make
sure your final answer has the correct number of significant figures.
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