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o There are 5 questions of different values.

e Marks for each part of a question are indicated.
o All necessary working should be showmn.

e Start each question on a new page.

o Approved scientific calculators and drawing templates may be used.

o Marks may be deducted for careless or badly arranged
work.

Question 1
. . . //
Differentiate the following functions -
a) y=4x3+3x2—5x+6
b ==
) v=3
c) y=(x-— D 2x+D)
5x—-1
) y= 3x+1.
— 1 ."/

e = 2x+3 \

5%+ x+3 ‘
) y= e
Question 2
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a) Find the equation of the tangent to the curve y = x* = 3x +1 at the point where

x=2

3m

b) The line y=mx+bis a tangent to the curve y= 2% +3x* +5 at the point

(1,10)..

Find the value of mand b.
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Question 3.

1
Differentiate from first principles: f(x)= = 3m

Question 4.

Consider the curve y=x" - 2x°

(i) Find the stationary points and determine their nature and also find any

points of inflexion. B6m
(i) Sketch the curve showing the above features 2m
(iif) For what values of x is the curve concave down? L Am
P
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Question 5.

A stained glass window is in the shape of a semi circle on a rectangle PQRS.
The semi circle has a radius of 1 unit and OQ =QR.= 1unit, where O is the

centre of the semi circle.

It requires matal strips to support along AB, AD and BC. 7___,./—»7/——74—.—@

S D C R

(i Copy the diagram and information onto your answer page
iy -The length of the strip AB is oy unit and it is at a distance of y units from
the centre of the semi circle. '

Find an expression of y in terms of x. im

(iiiy Show that the total length of the metal strips is given by
L=2+2x+2V1-x -' A 1m

' (iv)  The window will have maximum strength when the total length L of the
supports is a maximum. Find the exact value of x that will aliow the
’ 2
“ window to have maximum strength. (Assume that %é< 0 for all possible
. X

values of x) 4m

" END OF PAPER
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