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	Level 2 Mathematics and Statistics
91262 (2.7):  Apply calculus methods in solving problems


Credits: Five

You should answer ALL parts of ALL questions in this booklet.
You should show ALL your working.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly number the question.
Check that this booklet has pages 2–11 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO YOUR TEACHER AT THE END OF THE ALLOTTED TIME. 
You are advised to spend 60 minutes answering the questions in this booklet. 
Question one:  gradients and tangents

(a) Differentiate 
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 and find the gradient at the point where x=1.

(b)  (i)
The graph below shows the function
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On the axes below, sketch the graph of the gradient function.
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(ii) Find the equation of the tangent to the function 
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 at the point (1, 1).

(iii) Find the point on the function 
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 where the gradient is -8.

(c) An open box is to be made from a piece of cardboard measuring 80 cm x 60 cm. 
Calculate the maximum volume of the box. (use refill for working)


question two:  rates of change

(d) Differentiate 
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 and find the gradient when 
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(e) The derivative of a function is 
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.
Give the original function, if the original function passes through the point (1, 2).

(f) Give the x coordinates of the turning points of the function 
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 AND use calculus to show if they are maximum OR minimum values.

(g) (i)
The volume (V m3) of water in a reservoir at any time (t) hours after it begins filling is given by:
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What is the rate of change of the volume of water in the reservoir 5 hours after it begins filling?
(ii) Water is being used from another reservoir over summer. The water is taken from the reservoir at the same time as it is being filled.

The volume V m3 of water in this reservoir d days after they begin to use it is given by:
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How many days is it before the volume of water in the reservoir is at its minimum AND how much water is in the reservoir at this time? In your answer, you should use calculus to show the water volume is at its maximum.




Question three:  differentiating and anti-differentiating

(h) (i)
Differentiate 
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 and give the gradient at the point when 
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(ii)
Give the coordinates of any other point with the same gradient and describe this point in 
relation to the graph of the function. In your answer, you should justify any statement 
you make using calculus.

(i) (i)
Anti-differentiate
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 and find the equation for
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(ii)
Find the maximum value of 
[image: image18.wmf])

(

x

f

.

(j) A car is parked on the side of the road. The handbrake on the car partially fails causing it to roll backwards. The velocity of the car (V ms-1) at a time t seconds after it starts moving is given by V=0.8t.

How far is the car from the point where it started rolling after 5 seconds?

A person is standing 25 m in front of the car when they see it start to roll backwards. The person runs at a velocity of 7 m s-1. How long will it take for the person to first reach the front of the car?

Describe the acceleration from the time the car starts moving.
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