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SUMMARY OF LECTURES 1-6
Lecture 1

Displacement measures the position of things. It is the coordinates of the point at which our object is situated relative to some origin and axes, which we choose. Notation: x, or 
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Velocity is the derivative of displacement with respect to time. Notation: 
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Acceleration is the derivative of velocity with respect to time. Notation:
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If acceleration is constant, 
[image: image4.wmf]1

vatc

=+

, where 
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 is some constant; and 
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, where 
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 is another constant. Do NOT learn these formulae; derive them by integration!
If P denotes momentum and F denotes force, then you can learn and quote these formulae:
(a)
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The latter only holds true, however, if the mass is constant.
Units of Measurement
Displacement is measured in metres (m); velocity in metres per second 
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; acceleration in metres per second squared 
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; momentum in 
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Finally, some more identities you can memorise and quote:
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Lecture 2
Nothing much to memorise here, except that you can memorise and use acceleration due to gravity 
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; then just use initial conditions and integration to solve problems.
Simple Harmonic Motion
For example a weight at the end of a spring. I will allow you here to memorise both the equations

for simple harmonic motion: 
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 is a constant), from which it can be shown that 
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 (where A and C are constants).
Lecture 3
Projectile Motion
Suppose we throw an object from ground level with an initial velocity of V at an angle of  to the

horizontal, assuming no air resistance and choosing our axes such that one is parallel to gravity, and the other is perpendicular to that axis. Let 
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. Then in each problem, you need to be able to derive each of the following formulae independently; do not
memorise them!
1.
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2.
The object follows the path of the upside down parabola 
[image: image25.wmf]2

22

4.9

tan

cos

yxx

V

=q-

q

.
3.
The maximum height reached by the object is 
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4.
The time of flight of the object is 
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5.
The distance travelled by the object before it hits the ground again, also called the range R, is given by 
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6.
Assuming that V is fixed, the angle  which gives the maximum range is 
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Lecture 4
Circular Motion

Suppose we have a mass on a string. If one end of the string is fixed and the mass is moving, then

it will describe a circle. If  measures the angle through which the mass has moved (and so is a function of time t), then the angular velocity is 
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Again, you must know how to derive (and not memorise) the following formulae, assuming that 
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1.
Displacement vector 
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2.
Velocity vector 
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3.
Acceleration vector 
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So 
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. Looking at magnitudes, this implies 
[image: image39.wmf]2

ar

=w

.
Lecture 5
Circular Corners
If a mass m is sliding down a slope which makes an angle  with the horizontal, then the component of the force acting parallel to the slope has magnitude 
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. The acceleration down the slope is 
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. Again, you must know how to derive this, not just memorise it!
Now if a car is travelling around a corner that is the arc of a circle with radius r, and the road is banked at an angle , then you must be able to derive the following formula:
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This uses the fact that 
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Note: To convert m/s to km/h, multiply by 3.6; to convert km/h to m/s, divide by 3.6.
Lecture 6
Pendulums
Suppose a pendulum, confined to a plane, has a mass m hanging off a string of length l, which makes an angle  with the vertical. Then the period of the pendulum is 
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; you may learn (i.e. quote) these formulae.
Conical Pendulums
If the pendulum is moving in a horizontal circle and making an angle   with the vertical, then you must be able to derive the following formula:
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