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Kinematics (linear motion)
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Kinematics (circular motion)
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Test 1

(20 marks) Arifle fires a bullet from a distance of h_1 above the ground at a target. The bullet
leaves the gun with an initial velocity of v_o and an angle with respect to the ground of theta.
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Question 1-4 use: v_0 =300 m/s, h_1 = 1.2 meters, x_f = 600 meters, theta = 2 degrees
1) what is the horizontal velocity when the bullet reaches the target?

2) what is the time is takes for the bullet to reach the target?

3) what is the vertical velocity when the bullet reaches the target?

4) at what height must the target be set (i.e. h_2) for the shooter to get a bullseye?

Question 5 use: v_0 =300 m/s, h_1 =1.2 meters, h_2 = 1.2 meters, x_f = 600 meters
5) at what angle would the shooter need to shoot to get a bullseye ifh_2=h_1=1.2m
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(30 marks)

Two masses are hung by ropes as shown in the figure.
m_1 =100 kg,
m_2 =10 kg,

theta_1 = 50 degrees,
theta_2 = 70 degrees
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6) what is the tension in rope 37
7) what is the tension in rope 27
8) what is the tension in rope 17
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Test 1

(30 marks) A block (the “first block”) is attached by a rope to a second block over a frictionless

masses-less pulley. An applied force is directed downward to the second mass as shown in the
figure.
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m_1=100kg, m_2 =10 kg, u_s = 0.2, u_k = 0.15, theta = 30 degrees

9) what is the normal force on the first block?

10) what is the minimum applied force that will stop the first block from sliding down the ramp?
11) what is the minimum applied force that will accelerate the first block up the ramp?
12) what would the acceleration of the blocks be?
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(10 marks) A block on a frictionless surface is attached to a spring which is attached to a wall. A
force is applied to the block away from the spring at angle of theta with respect to the ground.
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F_a=50N, m =10 kg, theta = 30 degrees, k_spring = 30 N/m

13) what is the normal force on the block?
14) how much does the spring stretch from its equilibrium position (i.e. delta x)?



Test 1

(10 marks) Assuming that you live on a flat planet (i.e. no hills or anything that would get in the
way) and neglecting air resistance at what velocity would you need to fire a bullet so that it
would travel all the way around the planet (i.e. be in orbit).

G =6.67 x 1011 m3/(kg s2)

15) on earth
m_earth = 6.0 x 10°24 kg
r_earth = 6371 km

16) on the moon
m_moon = 7.3 x 10722 kg
r_moon = 1737 km




A rifle fires a bullet from a distance of h_1 above the ground at a target. The bullet
leaves the gun with an initial velocity of v_o and an angle with respect to the ground of theta.
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v_o =300 m/s, h_1 = 1.2 meters, x_f = 600 meters, theta = 2 degrees
what is the horizontal velocity when the bullet reaches the target?
what is the time is takes for the bullet to reach the target?
what is the vertical velocity when the bullet reaches the target?
at what height must the target be set (i.e. h_2) for the shooter to get a bullseye?

v_0 =300 m/s, h_1 = 1.2 meters, h_2 = 1.2 meters, x_f = 600 meters
at what angle would the shooter need to shoot to getabullseyeifh_ 2=h_1=1.2m
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Two masses are hung by ropes as shown in the figure.

m_1 =100 kg,

m_2 =10 kg,

theta_1 = 50 degrees,
theta_2 = 70 degrees

what is the tension in rope 37
what is the tension in rope 2?
what is the tension in rope 1?
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A block (the “first block”) is attached by a rope to a second block over a frictionless
masses-less pulley. An applied force is directed downward to the second mass as shown in the
figure.

m_1 =100 kg, m_2 =10 kg, u_s = 0.2, u_k = 0.15, theta = 30 degrees

what is the normal force on the first block?

what is the minimum applied force that will stop the first block from sliding down the ramp?
what is the minimum applied force that will accelerate the first block up the ramp?

what would the acceleration of the blocks be?
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A block on a frictionless surface is attached to a spring which is attached to a wall. A
force is applied to the block away from the spring at angle of theta with respect to the ground.
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F_a=50N, m=10 kg, theta = 30 degrees, k_spring = 30 N/m

what is the normal force on the block?
how much does the spring stretch from its equilibrium position (i.e. delta x)?
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Assuming that you live on a flat planet (i.e. no hills or anything that would get in the
way) and neglecting air resistance at what velocity would you need to fire a bullet so that it
would travel all the way around the planet (i.e. be in orbit).

G =6.67 x 10711 m3/(kg s2)

on earth
m_earth = 6.0 x 1024 kg
r_earth = 6371 km

on the moon
m_moon = 7.3 x 10422 kg .
r_moon = 1737 km ‘ (
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