6Y Applied Maths Differential Equations Test: (allow 1 hour):
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A particle moves in a straight line with acceleration sl at time 7 seconds.

When 7= 1 the particle has a velocity of 3 m s

(i) Find the velocity of the particle when 7= 4.

(ii) Show that the velocity approaches a limit of 2 m s as 7 increases.

A company uses a revenue function R(x) to estimate the revenue generated when it
sells x items. When no items are sold, the revenue 1s zero.

dR(x
M(x)= e

one additional item 1is sold.

1s the marginal revenue, which is the extra revenue generated when

The company has a marginal revenue function given by M (x)=1000e"*" .

(i) Find the revenue function, R(x).

(ii) If the company increases the number of items it sells from 20 to 30,
calculate its increased revenue.

(iii) Find the number of items the company sells if its revenue is 737065.
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A car starts from rest. When it is at a distance s from its starting point, its speed is v
and its acceleration is 25v+v*.
Find (correct to 3 decimal places) its speed when s =0.02.

A particle of mass Skg moves along a line, the x-axis on a smooth horizontal plane
under the action of a force in newtons of (40 —3Jx )f ,where 7 is the unit vector

along thk x—axis, and x is the distance of the particle from a fixed point O of the axis.
The particle starts from rest at O.

Find: (i) its speed when x = 100.
(i)  where it next comes to instantaneous rest.
A car, free-wheeling on a straight road, experiences a retardation which is

proportional to the square of its speed. Its speed is reduced from 30 m/s to 10 m/s in
a distance of 120m. Calculate the time taken to travel the 120m.




