
Physics Assessment #1

Vectors, The Equations of Motion, and Inertia

April 13, 2018

Max time: 11
2 hours

Read these guidelines carefully before you start attempting the questions:

• Make active use of diagrams to illustrate your working.

• You will be given credit for clear working and correct reasoning resulting in partial
credit if you are unable to fully solve a problem. Include S.I. units for the numerical
values of physical quantities that you calculate.

• You are not expected to necessarily solve all problems; instead aim to give complete
solutions to the problems you are confident about.

• All questions carry equal weightage.

1 Problem 1

Consider two displacements, one of magnitude 3 m and another of magnitude 4 m. Show
how the displacement vectors may be combined to get a resultant displacement of magni-
tude (a) 7 m, (b) 1 m, and (c) 5 m.

2 Problem 2

A car is driven east for a distance of 40 km, then north for 30 km, and then in a direction
of 30◦ east of north for 25 km. Sketch the vector diagram and determine (a) the magnitude
and (b) the angle of the car’s total displacement from its starting point.
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3 Problem 3

As shown in the figure below, Pandora’s box is raised by sliding it a distance d = 10.5 m
along a plank oriented at angle α = 60◦ to the horizontal. How far is the box moved (a)
vertically and (b) horizontally?

4 Problem 4

When a ball is tossed up at which point, in its trajectory shown below, is its acceleration
minimum? Give a reason for your answer. Ignore the effects of air-resistance.

5 Problem 5

A ball of mass 2 kg is tossed up with a speed of 20 m/s. What is the maximum height
that the ball rises to, before it starts falling down again? Ignore the effects of air-
resistance.
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6 Problem 6

A car is moving at 20 km/h when the driver brakes to a stop in 2 seconds. Calculate the
distance the car skids in the 2 seconds required for it to come to complete rest. Assume
that the de-acceleration is constant. (Hint: Don’t forget to convert the speed of the car to
SI units! )

7 Problem 7

A box of mass m is held at rest at the top of an inclined plane with an inclination of θ with
the horizontal and length d. The box is now released so that it is free to move. Calculate
(a) the time it takes for the box to reach the bottom of the plane and (b) the final velocity
of the box.

8 Problem 8

An object of mass m is moving across a frictionless surface with a constant velocity of 2
m/s. Determine the force necessary to maintain the state of motion. Does your answer
change if the the floor is not frictionless? If yes, then using standard symbols (N,µk, µs,
etc.) write a mathematical expression for the force required to maintain the constant
velocity of the box.

9 Problem 9

Propose the toughest problem you can think of, to test someone’s understanding of inertia.
(Come on, make it hard! It’s fine even if you’re not sure about how to answer your own
question.)
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