Mechanics Learning Outcomes 2 – Revision

Revision Questions for Differentiation and Linear Equations of Motion

Learning Outcome Mechanics 2

Up until now we have only dealt with constant acceleration for linear motion problems. What we need to do is some examples of varying acceleration and using differentiation. 

Remember 
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This is why we use differentiation. 
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Eg. Suppose an object’s displacement is given by the equation
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To find v at any time we can differentiate (or take the gradient at time t). 

Differentiating gives us:
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Acceleration is defined as rate of change of the velocity. It can be found by the gradient of the v-t graph. Or differentiate twice:
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Hints:

to look for constant speed look for t;

to look for constant acceleration look for t2; 

to look for varying acceleration look for (t3;

For example:
The displacement of an object after time t is:
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Calculate:

a) distance travelled after 2 s and 3 s;

b) speed at t = 2 s and t = 3 s;

c) acceleration at t = 2 s and t = 3 s.
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b)
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QUESTIONS

1.
A ball is thrown vertically upwards with v = 30 m s-1. The height after time t is given as:
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(for displacement, upwards is positive).

Calculate:
i)
speed after 3 s and 5 s;

ii) time to reach the Earth;

iii) time when v=0;

iv) greatest height.

i)
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ii)
The ball reaches the earth when s = 0 (but be careful!).
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iii)
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iv)
The greatest height is reached when v = 0 m s-1, ie. t = 3 s.
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(You can differentiate the equation and look for maximum and minimum to prove that the maxima lies at t = 3 s)

2.
Suppose the motion of a particle is given by
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 where m = 10 cm s-1  and n = 2 cm s-3 (just a constant)

i) Find the change in velocity of the particle for the time interval between t1 = 2 s and t2 = 5s.

ii) Find the average acceleration over this time period.

iii) Find the instantaneous acceleration at t1 = 2s

i)
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ii)
Average acceleration is given by:
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iii)
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3.
Suppose the motion of a particle is described as 
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 where a = 20 cm and b = 4 cm s-2.

i) Find the displacement of the particle for the time interval between t1 = 2 s and t2 = 5 s.

ii) Find the average velocity during this time interval.

iii) Find the instantaneous velocity at t = 2 s.

i)
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ii)
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iii)
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