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Introductory Mechanics

1. Give concise answers with an emphasis on clarity

1 Mechanics

1.1 Acceleration-time

a) What does the area on an acceleration-time graph give us? Suppose the acceleration
of an object is constant at 10 m/s2 for 4 seconds. Show this information on a free
hand sketch graph of acceleration-time (make sure you label the axes with units).
What is the change in velocity of the object during this 4 seconds.

b) A ball is released from rest from the top of a building which is 125 m high. At what
time does it hit the ground (Take g=10 m/s2)? What is the velocity with which it
hits the ground?

1.2 Free Body Diagram

Figure 1: A heavy ball on a wall.

a) Refer figure 3. A heavy ball is held in place on the wall by a chain. Draw the
free body diagram of the ball that shows all the external forces on the
ball. Show the contact and non-contact external forces on the ball. Draw a neat
free hand sketch only. There is friction at the wall.

1.3 Circular Motion

a) A runner is running on a circular track at a constant speed of 5 m/s. Is the runner
accelerating? Justify your answer. Is there an external force on the runner? If so,
who is applying this force on the runner?
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Figure 2: Motor-cyclist in motion

1.4 Motorcyclist

a) Figure 1 shows a position-time graph of a motorcyclist. What is the position of the
motorcyclist at 20 seconds? What does the slope on a position-time graph indicate?
Describe the motion of the motor-cyclist.

b) What is the velocity of the motor-cyclist during this time? What is the velocity of
the motor-cyclist at 20 s? What is the acceleration of the motorcylist? What is the
net external force on the motorcyclist in the direction of her motion?

1.5 Car

Figure 3: Velocity-time graph of a car

a) i) Figure 2 shows the Velocity-Time graph of a car. ii) What does the slope on a
velocity-time graph show? What is the acceleration of the car between 3.5s and
4s? iii) What is the net external force on the car in the direction of its motion
during this time (Take mass of the car=800 kg)? iv) What is the acceleration of
the car between 4.5s and 5 s? v) What is the net external force on the car along
the direction of its motion during this time? Who is applying this force on the car?
v) What does the area on a Velocity-Time graph give? Assume the car starts from
the origin, What is the position of the car at the end of 1 hour and also at the end
of 3 hours?
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