Phys 131
Spring 2018

Fundamental Mechanics: Class Exam 3
12 April 2018

Name: Total: /70

Instructions

e There are 8 questions on 6 pages.
e Show your reasoning and calculations and always explain your answers.

Physical constants and useful formulae

g =9.81m/s?

Question 1

A 2.0kg box is initially at rest on a horizontal frictionless floor. Subsequently a rope pulls
horizentally 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 3.0 m 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 as high as the
other, which is blue. Let v,eq be the speed of the red
block when it reaches point P and vpue be the speed Red
of the blue block at the same point. Determine the

ratio of these speeds Ul Tgnore air resistance. Blue
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Question 3
Particles move along a horizontal surface. Both par- Fmal i
ticles are initially at location A: Particle 1, with
mass 1.0kg, moves along path 1. Particle 2, with athl

mass 2.0kg, moves along path 2 where the axes
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are measured in meters. The same constant force, { Path 2

F = —2Ni+ 2Nj acts on both particles. Which of
the following (choose one) is true of the work done by

the force as each particles moves from point A to its
final location?
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i) The work done is zero for both particles.
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.

@T he work done on particle 1 is larger than that done on particle 2.
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V= 5oom/s Vf= 0.

Question 4

A 0.50 kg box is launched at left end of the illustrated Wi had
track with speed 5.0m/s. A 10 rJla sdction of the lower
horizontal part of the track is rough and the coeffi-
cient of kinetic friction is 0.30. The rest of the track
is frictionless and air resistance can be ignored. De-
termine the maximum height that the box reaches on
the sloped section of track on the right.
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Question 5

A 0.050kg pebble is launched vertically by a slingshot, which acts as a spring. Prior the
launch, the spring is stretched by 0.40m and the pebble is held at rest against the glingshot
material. ‘This is released and the pebble reaches a height of 30m above its release point.
Determine the spring constant of the slingshot that accomplishes this particular launch.
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Question 6

A Dall at the end of a string swings in a vertical plane in a
circular arc. The ball swings down from the left and then
up to the right, The highest points at the two ends of the
arc are illustrated. Let Wiiring down e the work done by the
string as the ball swings down from the left high point to the
lowest point. Let Wying 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?

Down

i) Wstring down > 0 and Wstring up = 0. l&S(O(? ‘\:) C(l 'UO&S F@‘PWUC‘M{M
ii) Wstring down > 0 and Wstring up < 0. 2 dl‘imh\ﬂt a_,p %}’\0\/\_
iii) Wstring down < 0 and Wstl'ing up =~ 0.
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. @string down = 0 and Wstring up = 0, =0
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Question 7 o
Two identical carts travel on a frictionless surface to- ' M~
ward each other with identical speeds and collide and —_—> <
stick together as illustrated. Which of the following i P
(choose one} is true after the collision?

- Before collision

After collision

i) The carts are at rest and total kinetic energy is
the same as before the collision.
ii) J'he carts are at rest and total kinetic energy is
not the same as before the collision,
iii) The carts are not at rest and the total kinetic energy is the same as before the collision.

iv) The carts are not at rest and the total kinetic energy is not the same as before the
colligion,
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Question 8

Two ice skaters, Zog and Geraldine, hold each other while skating right at a constant velocity
of 10m/s. Zog has mass 100kg and Geraldine has mass 60kg. 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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