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Calculus Collated Past Papers – SVA Conversions
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(i) How long after leaving P does the car change direction?
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(iif) How fast is the car moving when it reaches P for the second time?
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(c) Adam is operating his drone. It is moving in a straight line and ¢ seconds after passing a tree
its acceleration, am 572, is given by

a(f)=6-121.
Two seconds affer the drone passed the free, its velocity was 20 m ™.

‘How far was the drone from the tree when its velocity was 20 m s-1 7
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(c)  The movement of an object is recorded from the time it passes a fixed point.
After £ seconds it has a speed vim s°), which can be modelled by the function
W) =054-21+1

Use calculus to find how long it takes to reach an acceleration of 2.8 m s2.
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An object can move in either direction on a straight track and has a constant acceleration
of ~4cms2

Afixed point P is marked on the track.

When a recording of the object’s motion begins, the object:
+  isl2emfomP

+  is moving away from P, and

+  hasavelocity of 6cm s

() Using calculus, find the speed of the object 5 seconds afier its motion began being.
recorded.
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(i) What is the maximum distance of the object from the point P?
Tustify that this is the maximum distance.
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() Meg is riding her motocross bike.
‘When she passes a fixed point P on the track, she has a speed, v, of S m 571,
and her acceleration. a, is 0.6 m s,

() If she were to continue to accelerate at this rate, what is her speed when she has been
riding for 10 seconds after passing P?
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(i) How far will she have travelled from P when she reaches a speed of § m 571 7
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(iii) Meg’s friend Leo was riding with her, but he begins to decelerate when they reach a
speed of §m 7L

Ifhe decelerates at 0.2 m s, how far past the point P will he be when he reaches a
speed of 6 m 5717
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(d) A train passes a signal at a velocity of 40 m 57

The train’s acceleration, a m s, f seconds after it passes the signal, can be modelled by the
fonction

a(i)=(16-21)

()  What s the greatest speed attained by the train afier it passes the signal?




image15.png
(ii) How far past the signal does the train travel before it stops?
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(@  The velocity vm s of an object f seconds after it passes a fixed point can be modelled by the
fonction

W)=4F -2 +2

Find the equation for the acceleration of the object.
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During a fund-raising cycle ride, the distance 5 kilometres of a cyclist from a fixed point on
his ride is modelled by the function

5(6)=0.18758 - 2252 + 211+ 0.5
where ¢ is the time in hours since the cyclist passed the fixed point.

‘How far will the cyclist be from the fixed point when he reaches his minimum speed?
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() Acaris travelling at a constant speed until the car’s brakes are applied.

The car’s speed changes at a rate given by ~0.08 metres sec™? afier the brakes are applied,
where £ sec is the time since the brakes were applied.

3 seconds after the brakes are applied, the speed of the car is 5 meres sec™L.

‘How far will the car travel with the brakes applied before it stops?
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(e)  Atrain starts from rest.
Its acceleration ¢ seconds after it starts is given by

%(zn—:)ms ’

‘What distance does the train cover in the first 30 seconds?
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(e)  Afishing boat is 80 km from its port when it reaches its fishing grounds.

Having reached its fishing grounds, the boat accelerates in a straight line directly away from
its port as it catches fish. The acceleration of the boat s given by a(f) = 0.5 km b, where tis
the number of hours since it started fishing.

The speed of the boat is 3 km b~ when it starts fishing.

During which hour did the boat travel 11.75 km? You must use calculus to find your answer.
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(c) The speed of an object is given by v(f) = 37 — 5t m 5., where # is measured in seconds.
‘What is the object’s acceleration when t =27
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A car travelling at a constant speed of 28 m s™ on a straight road is approaching a comer. The
driver applies the brakes and decelerates at a constant rate of 4 m % until the car reaches the
comer with a speed of 10 m 5™

Use calculus to find how far the car was from the corner when the driver first applied the
‘brakes.

Tustify your answer.
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(@) Mativ is operating his remote-controlled car, which is moving back and forth along a straight
track. The car’s distance s metres from a point P on the track, f seconds after leaving P, is
given by s(1) = 6~ 12

() Find the initial speed of the car.
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