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Instructions
o There are 8 questions on 6 pages.

e Show your reasoning and calculations and always explain your answers.

Physical constants and useful formulae

g =9.80m/s?

Question 1

A 2.0kg box is initially at rest on a horizontal frictionless floor. Subsequently a rope pulls

horizontally to the left with a constant force of 27N and the box moves 3.0m. Determine
the work done by the rope, the work done by gravity and the work done by the normal force.
Use these to determine the speed of the box after it has moved 3.0m from its starting point.
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Question 2
Two identical blocks are released from rest on the
same frictionless track. One of the blocks, which is
red, is released from a point nine times ag high as the
other, which is blue. Let v,.q be the speed of the red
block when it reaches point P and wpiye be the speed Red
of the blue block at the same point. Determine the

p Ured . .
ratio of these speeds ——. Ignore air resistance.
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Question 3 K = () Final 2
Particles move along a horizontal surface. Both particles are 7 ’
initially at location A. Particle 1 moves along path 1. Par- 3 ~# Y Pathlo
ticle 2 moves along path 2 where the axes are measured in 1. Rog
meters. The same constant force, F = 15Nf — 30.0N] acts 20 1%~
on both particles. Which of the following (choose one) is true A 1o, Pathli
of the work done by the force as each particles moves from 1 i
point A to its final location? “te., . | Final 1
. . . 0 {7z
i) The work done is zero for both particles. 0 1 o 3 %

ii) The work done is the same for both particles but is non-zero.
"iii) The work done on particle 1 is smaller than that done on particle 2.
@ The work done on particle 1 is larger than that done on particle 2.

- - - A A
W= F-Ar Foth 4 Ar = 440 —2.0m | /4
FAAT = 4.008F ~30(2)3 = 1207
2

-3 Y
T 2 A!}Ci1 = 4.0m¢ +2,OMJ"* =p E-Ar = 4O0xISI -8C.0 x2.05
=O7.




Question 4

A 0.50 kg box is launched at left end of the illustrated
track with speed 5.0m/s. A 10m long section of the
lower horizontal part of the track is rough and the
coefficient of kinetic friction is 0.30. The rest of the 2.5m /
track is frictionless and air resistance can be ignored.
Determine the maximum height that the box reaches
on the sloped section of track on the right.

ﬂ\‘:?.sm \(]F— =7
AE =Wnc ) Vi = Geomls \H= Omls
= Ef =Bi+Wae Wac =Whne + Wemel A
o AN
Ketlss =Kislge +Wac :{téifﬁlﬂf qrii,rd
e &
_‘LM//f(+ Moy = -li(Y[LJ(Z-l' an +Wn¢ = MM Ar[-;) B o
- Ate 84«- + 1 L J 2\\":':0"“);{)—%

& rl . |
_ == Liphdg AT % = UM
Mage = $Hoit e pgys - podg A M g
o IBER G,SOK\cjx‘?,SM/S ®lOM ] 42
—a l . : ‘QL
/ yE- gr[lz Uit 8y, ’/“‘LSAFJ = -14.73 4%
7 A 2 ¥
P13

i & " }
= #_"2,_% + Yo - MeAT | E—
‘\ﬂ(:l ?:;'j) & | Z )
3; _ (w + Z. Sm — G, 3 O K{O lvli-éﬁ M"i‘]—,‘{_\ty.‘. LA

T 2xQq.%mlst ‘ ~
e S5€5 ‘}'y]{; hon  CMple rzf.;{

L‘ﬂ; = O.Tm . . 5

b 5

-

/16



Question 5

A ball at the end of a string swings in a vertical plane in a ~.

circular arc. The ball swings down from the left and then .b""n-.*,_
up to the right. The highest points at the two ends of the ‘A)
arc are illustrated. Let Witring down be the work done by the //
string as the ball swings down from the left high point to the e e Up

lowest point. Let Wiiring up be the work done by the string
as the ball swings up from the lowest point to the right high
point. Which of the following (choose one) is true?
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3 Whteiog s >0 st Waistng up 20 h bl ceses T
i1) Wstring down > 0 8nd Wetring up < 0. g ;3
iii) Watring down < 0 and Wiring up > 0. W=F Ar 1
iv) Witring down < 0 and Wetring up < 0. =y At
string down = 0 and Wgring up = 0. 5{00
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Question 6

A particle can move along the x axis and is sub- UinJ
jected to the illustrated potential energy, UU. The 2T
total energy of the particle is 2.0 J.

2 =

a) Describe the approximate location(s) where
the force on the particle is zero. Explain 4 =
your answer.

APPrOX l.3m

b) Describe the approximate location(s) where the speed of the particle is zero. Explain
your answer.
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Question 7 A5, =-Q2im AF=0 m
A 4.00 kg box is held at rest against a spring, with spring con- Rope
stant 240 N/m. The spring is initially compressed by 0.22 m.
The box is then released, and moves right while a rope pulls ;
horizontally to the right with a constant tension of 20 N. At AT

the same time, a constant kinetic friction force acts on the
box; the coeflicient of friction is 0.893. The box leaves the

spring and continues moving right, eventually slowing to a ‘rj ﬁ -
stop. Determine the distance that the box travels from the i T
moment of release until it stops. | J;“
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Question 8

Two ice skaters, Zog and Geraldine, hold each other while skating right at a constant velocity
of 6.0m/s. Zog has mass 90kg and Geraldine has mass 60 kg. At one moment Zog pushes
Geraldine and after that she moves left with a constant velocity of 5.0m/s.

) Determine the velocity (including direction) of Zog after they separate.
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b) Is the total mechanical energy, E = K + Ugav, conserved during the process of separa-
tion? Explain your answer.
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