Phys 111
Fall 2023

General Physics: Class Exam II1
13 November 2023

Name: 502 uhon

Total: / 70

Instructions
e There are 9 questions on 6 pages.

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

Physical constants and useful formulae

g=980m/s> G =6.67x 107 Nm?/kg?

Disk/solid cylinder: I = %M R?
Hoop/hollow cylinder: I = M R? Hollow sphere: I = —; MR?

Solid sphere: I = = M R?
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Question 1

A fisherman lifts a 7.0 kg fish vertically at a constant speed a distance of 1.5m. The following
questions refer to the period while the fish moves upward with constant speed.

a) Determine the work done gravity on the fish.
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b) Determine the Work(j done by.the fisherman on the fish.
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Question 2

Various rocks move on a frictionless horizontal sur-
face. Rock A has mass 3.0kg, rock B 6.0kg and rock
C 9.0kg. The trajectories as viewed from above are
illustrated. A person exerts the illustrated force on
each rock. Rank the works done by the three forces,
indicating any that may be equal. Explain your an-
Swer.
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Question 3
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Identical blocks can slide along the illustrated fric-
tionless tracks. The blocks are pushed against iden-
tical springs, compressing each spring by the same
amount, held at rest and then released. The up-
ward ramps have different slopes but the end of each
ramp is the same height above the horizontal surface.
Which of the following (choose one) is true?
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@Block A and block B have the same speed at the top of the ramp.
ii) Block A has a larger speed than block B at the top of the ramp.
iii) Block A has a smaller speed than block B at the top of the ramp.

Briefly explain your answer.
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Question 4

A 500kg sled moves from left to right along
the illustrated track. At point A it moves

right with speed 20m/s. Ignore friction and
air resistance.

a) Determine the speed of the sled at
point B.
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b) Determine the maximum speed of the sled during the trip from point A to B.
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Question 5

Two ice skaters, Alice with mass 60kg and Bob with mass 90kg, slide toward each other on
a sheet of ice. Alice moves right with speed 10m/s and Bob moves left with speed 5.0 m/s.
They collide and hold each other, subsequently moving together. Determine their speed after

the collision. .
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Question 6

A 10kg cart carries a 1.0kg block and both are at
rest. The cart is on a frictionless surface. The block Before - After
is thrown horizontally to the left from the cart. Which
of the following is true after the block is thrown

(choose one)? | ” - l:l

i) The cart is at rest because the mass of the cart is greater than that of the block.

ii) The cart is at rest since the force exerted by the cart on the block equals that exerted
by the block on the cart.

The cart moves to the right at a slower speed than the block.
iv) The cart moves to the right at a faster speed than the block.
v) The cart moves to the left since the momentum of the cart is equal to that of the block.
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Question 7 2.0%4
A 1.0m long rod with negligible mass can pivot about an axle

through a point 0.25 m from its éﬁ,ﬁc end. A 4.0kg masspiece Axle 60°
is suspended from the middle. A rope, connected 0.75m from ! * = ]
the left end pulls at the illustrated angle. Determine the
tension in the rope so that the rod is at rest horizontally. BT
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Question 8

A rigid barbell consists of two masses at the end of a rod and rotates A B
around the illustrated axle. The distance from mass B to the axle _ Axle ,
is twice the distance from mass A to the axle. Mass B is twice as

heavy as mass A. The barbell rotates counterclockwise. Which of
the following (choose one) is true regarding the angular velocities?

i) wg=wp=0 X
@u 4 = wp and these are not zero. W Samve 'Fol‘ PIQ#A 54 }DJC(J\
iil) wa > wp
iv) wa < wp
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Question 9

A merry-go-round (large horizontal disk that rotates about a vertical axle through its center)
is initially at rest. A child pushes on the edge and it speed up at a steady rate. After 5.0s it
rotates at 150 rpm. Determine the angular acceleration in units of rad /s
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