MULTIPLE CHOICE QUESTIONS
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1. A 4.9ke mass is nitiall

at
to the mass. What is y &b rest on a surface with 4, = 0.55 and ux = 0.45. A 30N force is then applied

t
he followmg magnitude, and type, of friction acting on the mass?

(a) 27N, static |
(b) 30N, static !%}_—_—_v 37§ s P FRemion s Kivetic §i = N

- = (4.9(00) YR = (oS Y44)
) 30N, kinetic = 4aN = S”M P“\X (;? ,\lx =

2. Box B is placed on top of box A. If box A is pushed to the ught such that box boxes accelerate together,
is there a friction on box B?

(a) There is a kinetic friction, to the right MuST Be A OSTATIC

b) There is a static friction FRACTIO> o B &

(¢) There is a statie friction, to the left ' Tete QAT To e@-&Ouu.
(d) There is no friction on box B hecause it isn’t sliding Tre ACcele ANTION:

3. Under what conditions is the energy of an object conserved?

(a) If only gravity and the normal force act on an object

(b) If only conservative forces act on an object

¢) If the work due to non-conservative forces acting on the object is zer0

| (d) Energy is a conserved quantity, so it’s always conserved

4. An elevator lifts a box. During this lift, the energy of the box is conserved.

N
(a) True TA‘ 1 ¥ A? \S Uf‘ THew N VHS W oY,
5. A 500g ball is held against a horizontal, 100 N /m spring compressed by 12cm. What speed Wﬂl be the
ball be fired at when the spring is released? >
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(a) 0.72 m/s &Q -
= -!'\f-x‘-‘ L(\ooXO WWH* =\ = d =S =

(c¢) 2.50 m/s

(d) 3.14 m/s = 0.727F =}).Fa m/x
6. A mass slides down an incline under the influence of friction, at a constant velocity. The total work

done on this mass should be:

(a) Positive w.).‘.}, - AK =0

(b) Negative B l ¢ oF

Covs TAWT v

(d) Impossible to tell without numbers
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7. fl\ 2.5kg ba%l bouncos' off a wall horizontally. If it hits the wall at 12 m/s, and leaves the wall at 7 m/s,
ow much impulse did the wall deliver to the ball?
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? BeFope NETOR

; (b) 12.5 Ns ' = W ~PSUET M(\] —\J;

(©) 19 Ns oo | ' «0] op= T ¥ ")/"\

' d) 47.5 ~zve o = ("S)E‘" "(""51 "\ 47.S Ns
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8. Which of the following is an important consequence of Newton’s third law?

(a) An object’s momentum will only change if a force acts upon it

3 The net internal force on any system is always zelt

(c) The net external force on any system is always zero

(d) Momentum is always conserved

0. When is the momentum of a system conserved?

(a) Momentum is & conserved quantity, so it’s always conserved

(b) Only during collisions
(c) Only if the net internal force on the system is Z€ro

net external force on the system

d) Only if the

s at 25 cm/s to the right, while an 85g piece of clay rolls at 20 em/s to
in what direction

10. Initially, a 55g piece of clay roll
stick together. After the collision, 1

the left. During the collision, the two pieces of clay

does the lump of clay move?

a) To the gﬁ; D IRec i DF F WAL Yio bt T
(b) To the right s T eQuxt— DpLction oF ATTE AL
(c) It’s stopped by the collision

(d) None of the above ?_
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FREE-RESPONSE PROBLEMS

L. A 2ke box is
and pgy = 0.4,

placed on top of a Skg box. Between the 5kg box and the ground are the coeflicients ligi ='0.5
and between the 2kg box and the 5kg box is the cocflicient ps2 = 0.6.

a) If the okg box is pushed by a horizontal, 20N force, is there any friction acting on the 2Zkg box? If so,
what type and what magnitude?

b) If the 5kg box is pushed by a horizontal, 50N force, is there any friction acting on the 2kg box? If so,
what type and what magnitude?

¢) What is the maximum horizontal force that can be applied on the 5kg box before the 2kg slips off of
the 5kg box?
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Wt of 15cm. At the bottom of the ramp, it collides with

2. A 1.2kg ball of clay rolls down a ramp from a heig
stick together.

a second ball of clay, of mass 2.5kg, causing them (0

a) At the bottom of the ramnp, what is the speed of the 1.2kg ball of clay?

the combined lump of clay?

ss? If not, how rmuch energy is lost fro

h) After they collide, what is the speed of
m start to finish?

c¢) Is energy conserved throughout this entire proce

M| = l_zhj
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placed In front of a

3. A horizontal spring. of force constant 200 N/m, is
Before the ball 18 1

can be propelled by the spring and roll up the ramp.

10cm.

he maximurit height the ball

tctl 15 : : 5 hat st
3) It friction does .18 of work \\.‘hﬂe the b&u rises up the ramp, what

will roll up the ramp to? . |
11 hits the spring a&

et - - dow | the be
b) If friction does the same amount of work on the way dow u. m}:hen .+ returns?
hattom of the ramp. how far will the ball compress the spring whett
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4. A 1200kg car, moving at 25 m/s to the right, collides with a 2500kg truck, moving at 15 m/s to the left.

a) If the collision between the car and truck is perfectly inelastic, what is the final speed and direction of

each object?

b) If the collision is elastic, what is the final speed and direction of each object?

¢} What is the maximum amount of heat. that can be released during a collision between these two objects?
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