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Section A

Multiple Choice: (5 marks) circle the correct answer

1. At the point M which statement would be true:
7 A, f()<0 and f7G)<0
4 B (=0 and f'(x)=0
' . C =0 md £)>0
/ \\j ‘D FE)=0 and fR)<0

2. The graph of y = f{%) is increasing when:

AY

A. only when x>3
i B. -4<x<3
i / 'C. x>3 or x<-4
l: * D x=-4
4

]
1
<u
A\ 4

3. The circle x*+2x+y?—6y+9=0 has centre and radius respectively:
A, (1,-3) and radius=1 B. (1,-3) and radius=3
C. (-1,3) and radius=3 D.. (-1,3) and radius=1
1

4, The second derivative of x? is:

1 2 4 A -1

= B. = C 4 D.
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The value of x is

Section B

QUESTION 6 15 marks

Differentiate with respect to x and leave in fully factored form where possible:

y 2

Jx
Integrate with respect to x;
i) Yx

i)  x(2-3x)

2

. 2 2
Evaluate: j (x+—) dx
\ x

¥ (2x-1y
. 6x* —x’
ii
) 7
. 3
iv
) 2x-1

!

UESTION 7 16 marks

@
Given that % =2x-1
find y, given that there is astationary pointat (3,0)
A function is given by f(x) =x" —4x®> +20.
i) Find f'(x) and f"(x) V 2)
if) Find any stationary points and determine their nature. )
ii) Find any points of inflexion. )
iv) Sketch the graph

@

The graph of y = f{%) is sketched below. Copy the diagram onto your answer
booklet and on the same diagram carefully sketch the graph of the derivative

y=r®- @
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QUESTION 8 11 marks

a) Find the coordinates of the focus and equation of the directrix of the parabola
(y—2)* =6x+3 3)
b) The line y =4x-1 is a tangent to the parabola y =x*+3.
i) Find the point of contact )
i) Find the equation of the normal through the point of contact. )
c) Find the equation of the locus of the points P(x,y) whose distance from the
point A(2,3) is twice its distance from the point B(-1,-2). )
QUESTION 9 17 marks
a) The parabola y =4 — x> is sketched below. Between the parabola and the x-
axis is inscribed the rectangle ABCD. :
Yy
D / C
> X
A B(x,0)
i) Show that the area of the rectangle ABCD is given by
A=8x-2x : v @)
i) Show that the rectangle has a maximum area when x has a value of
23 -
=2 3
3 €)
iii) Hence find the largest area of rectangle ABCD (¥3)]
b) Consider the function y=x’—2px” +3. Find the value of p for which the

function is increasing and concave up. “)

See next page

Detach this page and place it in your Question 9 answer booklet.
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Y

The diagram shows a right angled triangle ABC with ZABC=90°. The point M is the

midpoint of AC, and Y is the point where the perpendicular to AC at M meets BC.

Y

Show that AAYM =ACYM

)

ii) Suppose it is also given that AY bisects £BAC. Find the size of ZYCM

and hence find the exact ratio MY:AC.

3
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