S (often referred to as x, don’t be fooled!)
V
A

S differentiates to V
V differentiates to A

I often draw arrows on the left from S to V and V to A and write differentiate next to them.

A integrates to V
V integrates to S

I also draw arrows going up this time on the right from A to V and V to S and write integrate.
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Part i.

So we start with displacement S/x. This asks us to find velocity and acceleration in terms of t because that’s what the equation is in terms of. 

This is the same as saying: y=4x2+3x, express dy/dx in terms of x… 

Don’t be put of by the fact it’s in terms of t!

So firstly to find velocity we are going to differentiate, going down from S to V. Simple differentiation so dx/dt = 0.3t2-0.6t+0.2

Now for acceleration, differentiate down again! Just like d2y/dx2…
So that would be dv/dt = 0.6t-0.6 – 4 marks!

Part ii.

Counter intuitive. When acceleration of P is 0, therefore plug that in to your recently found equation. This gives 0.6t-0.6=0, 0.6t=0.6 so therefore t=1.

In order to show that particle P is at O, the origin we need to prove that the displacement is 0, since it hasn’t moved.

Because we now have t=1, we plug this back into the original formula for the displacement which is: x=0.1t3-0.3t2+0.2t

Plugging our value of t, which is 1 that we just found, gives us:

x = 0.1x1-0.3x1+0.2x1 therefore 0.1-0.3+0.2 and this equals… 0!

Therefore you have proved and shown that when the acceleration is 0, P is at origin O.

Part iii.

Just like finding a stationary point – remember this is no different from usual differentiation and integration. 

So to find our stationary point we would usually differentiate and equate to 0. Same thing applies here!

We have already differentiated x once in part i – the answer was dx/dt = 0.3t2-0.6t+0.2.

Equate this to 0, so: 0.3t2-0.6t+0.2=0.

And solve! I would use quadratic formula for this one and so the answers are 1+/- 1/root3

[bookmark: _GoBack]Or just t = 0.423s and t = 1.58s
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A particle P is projected from a fixed point O on a straight line. The displacement x m of P from O
at time ¢ s after projection is given by x = 0.1£2 — 0.3 + 0.2¢.

(i) Express the velocity and acceleration of P in terms of z. [4]
(ii) Show that when the acceleration of P is zero, P is at O. [31]

(iii) Find the values of # when P is stationary. [31]
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