PHY203
Exam #2
Chapters 5-8
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1. Arope is attached to a block on a rough ramp and pulled with a force, F, parallel to

the ramp.
a. Above and to the right draw a free body diagram of the block while it is sliding down

the ramp. 5
b. Write out Newton's 2nd Law for the block in both directions. 20
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Assume m=4.00 kg, F = y15.0 N, and = 0.350.
c. Find the magnitude of the normal force on the block. 5
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d. Find the magnitude of the acceleration of the block. 10

Eopgsmtel —lpg s
i
T Q\ + ﬁ; (5P4 o — (S50 Q““c;‘)

— ?(5&14/% >



2. A ball of mass 2.50 kg is attached to the end of a string of length L=1.50 m and is
given a push so that it swings around in a vertical circle. The speed of the ball at the
bottom of the circle is 9.50 m/s. We want to find the speed of the ball at the top of the

circle and the tension in the string. Take y=0 at the bottom of the swing.
a. Create energy bar charts: 5

v, Usping, i,

B

c. On the figure below, draw a free body diagram of the ball at the top of the circle. 5
ly )

d. Write out Newton’s 2" Law in the y-direction for the ball at the top of the circle and
find the magnitude of the tension in the string. 10

T +Amy = mU”



3. Blocks A and B are connected by a light string and attached over a massless pulley
and are mmaHy at rest at a height of 2.50 m. Assume a frictionless surface under block

A and masses ma and ma. The ramp under block A is inclined at 40.0°, as shiown

ahove. The biocks are released and start moving. We want to find the speed of the

blocks after they have moved 2:.00 m.

~a. Creale energy bar charts: 5

K, Ugrav, Uspring;  Eth; K; Ugrav; Uspring;  Eth,
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Assuma 'hat mA "_6 b() kq, ma = 8 OD kq and the mmai helqht of bc*'q iocks is 2.0 m.
b. Fin ' ’ :

2. 5)




o H-

1. Arope is attached to a block on a rough ramp and pulled with a force, F, parallel to

the ramp.
a. Above and to the right draw a free body diagram of the block while it is sliding down

the ramp. 5

b. Write out Newton's 2nd Law for the block in both directions. 20
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Assume m=3.50 kg, F = 30.0 N, and = 0.300.
c. Find the magnitude of the normal force on the block. 5
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d. Find the magnitude of the acceleration of the block. 10
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2. A ball of mass 3.00 kg is attached to the end of a string of length L=1.75 m and is
given a push so that it swings around in a vertical circle. The speed of the ball at the

bottom of the circle is 11.5 m/s. We want to find the speed of the ball at the top of the
circle and the tension in the string. Take y=0 at the bottom of the swing.

a. Create energy bar charts: 5

K, Ugav, Uspring,  Eth, K Ugrav, Uspring  Eth

b. Find the speed of the ball at the top of the circle. 10
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c. On the figure below, draw a free body diagram of the ball at the top of the circle. 5

d. Write out Newton’s 2" Law in the y-direction for the ball at the top of the circle and
find the magnitude of the tension in the string. 10
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40.0° 1 iz =2:50 m

3. Blocks A and B are connected by a light string and attached over a massless pulley
and are initially at rest at a height of 2.50 m. Assume a frictionless surface under block
A and masses ma and ms. The ramp under block A is inclined at 40.0°, as shown
above. The blocks are released and start moving. We want to find the speed of the
blocks after they have moved 1.50 m.

a. Create energy bar charts: 5

K, Ugrav, Uspring,  Eth, K; Ugrav, Uspring;  Eth,

Assume that ma =7.50 kg, ms = 6.00 kg, and the initial height of both blocks is 2.50 m.
b. Find the initial energy of the blocks before they start moving. 5

U= (250 +6o0)g(2T0) = 3307

c. Using Conservation of Energy, find the speed of the blocks after they have moved
1.50 m. 20
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