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Question 1 (13 Marks) Marks
2 —

a)  Simplify &~ % 2
3 - 2a

mn

b) Find the value of — when m = 6.92x10° and n = 7.9x10° 2
correct to 3 significant figures.

c) Solve By-2 <7 2

d) Solve (x+ 3)x—-1) = 32 2

e) If 2cos’@=1 find 8 for -180° < & < 180° 2

1) An arc AB of a sector of a circle is of length % metres, and subtends an angle

of 30° at the centre O of the circle.
) Show that the exact length of the radius of the circle is 1.5 metres 1

(i)  Find the area of the sector AOB 2

Question 2 (12 Marks) Begin a New Booklet
a) Solve 2 - x-320 2

b) For the quadratic equation  2x” — 9x + k& = 0, find:

(i) a+ p 1
(i)  of
(i)  The value of & if the roots differ by 1 1

Question 2 continues on the next page . . ..




Question 2 continued . Maiks

* 9

% NOT TO SCALE
XYZM is a quadrilateral in which
XY=6.4cm, YZ=7.2¢em, ZM=6.8cm
and XM=5cm. £YZM=58°13"
M 6.8cm

1) Show that YM is 6.8 cm correct to 1 decimal place. 2

i) Show that ZMXY = 72°3" comrect to the nearest minute. 2

iii)  Find the area of the quadrilateral XYZM correct to the nearest cm’ 2

Question 3 (12 Marks) Begin a new booklet.

N
NOT TO SCALE
2 4 In the diagram, AB=BC
7 and CD is perpendicular to AB
P .

B : \ . CD intersects the Y axis at P

-3 0 C X
a) Find the length of AB 1
b) Show that the coordinates of C are (2, 0) , 1
c) Show that the equation of CD is 3x + 4y = 6 2
d) Find the coordinates of P 1
e) Find the length of CP 2
f) Prove that AADP is congruentto ACOP 3

g) Hence, calculate the area of quadrilateral DPOB 2



Questiond (13 Marks) Begin a new hooklet
a) Differentiate with respect to x:

1

XNVX

@)

(ii) (@4 - 3x)

log x’

(iii)

lim  x*+1
x—=--1 x+1

b) Evaluate

c) Write down the quadratic equation whose roots are 1 + +/3 and 1 — 43
d) i) Find the coordinates of the centre of the circle
2

x* + '+ 4x - 2y = 11

(ii)  State the domain of this circle

Question 5 (13 Marks) Begin a new booklet

—e 1 . 4x
a Find
) ‘{x2 + 1
I
b) Evaluate I e dx correct to 3 decimal places
0

c) The equation of a parabola is given by~ 12y=x* -6x-15
1) Write this equation in standard form
(i)  Sketch the parabola
(iti)  Find the coordinates of the.vertex

(iv)  Find the coordinates of the focus

d) For a particular curve, —~ = 2 for all points on the curve.

Find y interms of x if % = 10 and y=3 when x=0

e} A and B are the points (1,0) and (9, 0) respectively. P (x,y) is the point such that
P4* + PO* = PB?, where O isthe origin. Show that the locus of P is

x>+ ¥+ 16x - 80 = 0




=" "Question 6 (12 Marks) Start a new booklet

a) Forthecurve y = x* — 3x* — 9x + 10
(1) Find the stationary points 2
(i) Determine their nature 2
(iii))  Find the point of inflexion 2
(iv)  Sketch the curve inthe domain -2 < x < 4 3
b) Find the equation of the normal to the curve y = x> — 3x* — 9x + 10
at the point where x =0. 3

Question 7 (13 Marks) Begin a new booklet

a) (i)  Differentiate x.e* 2
2
@i1) Hence, evaluate IZx.ez" dx  asan exact value 3
0
b) The area underthecurve y = ¢* — 1 from x=0 to x=2, isrotated about
the X-axis. Find the exact volume generated. 3
#
c) £ x) A ')
2\ 0 2 * 0 A

These graphs show the first and second derivatives of a curve y= f(x).
For which values of x is the function:

@) increasing ' 1
(ii) concave down? 1
d) Use Simpson’s Rule with 5 function values to estimate the value of

dx correct to 2 decimal places 3



Question 8 (12 Marks) Begin a new booklet

a)

b)

dy

If log,2 = x and log,3 = y, expressin terms of x and y:

)] log,0.25
8
ii lo [—J
(ii) &g
Solve for x: 2xlog,4 = log,8 (ais apositive constant)

Find the area between the curve y = log, x, the Y axis and the lines

y=1,and y=3. (Answerto 3 significant figures)

A cylinder of radius r and height h is open at one end.
@) If the volume of the cylinder is to be 1000 ¢m®, find an expression for

h interms of r.

(i)  Show that the surface area of this open cylinder is given by

2000
r

A=+

(iii)  Find the radius of the cylinder with least surface area.

Give an exact answer, then an approximation to 2 significant figures




STANDARD INTEGRALS

1
J a" dx . = 57 & xx0ifn<0
.-
1 .
) ¥ dx = Inx, x>0
( ; ]
J ¥ dx = g€, a0
. , I
) cosax dx = g sinax, az0
( 1
] sin ax dx = =7 cosax , a#0
[ 1 -
j sec? ax dx = Z Ianqx,a:eo
( i
) secaxtanax dx =7 secax , az0
az;i-xz dx = % tan'Ii., a#0
.
1
J az-xzdx = sin’li, a>0, -a<x<a
1 | | -
dx = ln(x+'\]xz-a2-) ,x>a>0
J ng"az
— : .
= dx = ln(x + \]xz + a2)
J Nx2 + a? .

NOTE: Inx=logex, x>0
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