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Question 1
a) Find:

i) [4x+1dx

i) [ x> -3x+7.dx

1mark

2marks

b) From a point A , the angle of elevation of a mountain PQ is 13°. After

moving a distance of 1000m, over level ground, towards the mountain,

angle of elevation is 19° . Calculate the height of the mountain to three

significant figures. 5

o

1% \a .
1000 —3t B <Y

A
¢)If aand B are theroots of 3x>-2x-1=0, find:

1) a+p
i) af
111) é—-i——[l;

iv) Form a quadratic equation where the roots are 2o and 23

d) Find the primitive function of 2x+11.
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Question 2

In the diagram, P and Q have coordinates (-1,0) and (1,6), respectively ,R is

a point on the x axis and ZQPR=ZQRP=0.

A

&

i 7(~\Eo>

~ Copy the diagram into your examination booklet.
i) Find the coordinates of the midpoint of PQ
ii) Show that PQ has equation y=3x+3.
iii) Show that tan 6= 13
iv) Show that the gradient of QR is -3.
v) Show that the equation of QR is 3x+y-9=0
vi) Find coordinates of R.
vii) Find the perpendicular distance from P to QR

viii) Find the area of APQR

Question 3.
a)

i) Sketch the curve y=4x-x".

ii) Hence find the area between the curve and the x axis.
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b) Find [ (Gx+3)%ax 2marks

¢) Given the series: ,
T =8n-5, where T, denotes the nth term,

n

i) find the first term Imark
ii) find the common difference Imark
iii) find the sum to 10 terms. 2marks
d) Express 0- 23 as a fraction . 2marks
Question 4.

a) Consider the equation  x*+ (k+2)x+4=0.
Find what values of k does the equation have:
i) equal roots 2marks

ii) distinct,real roots. 2marks

b) On the number plane, shade the region given by the conditions

x4+ y*<9 and y<3-x 3marks

¢) Solve : 9" +2.3*-15=0 3marks

d) Simplify: COS_a - Cosja 2marks
l1-sina 1+sine
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Question 5.

a) Find : dx 4marks

b)
Not o

In the isosceles triangle ABC, ZABC =ZACB=a. The points D and E lie
on BC and AC respectively, so that AD= AE, as shown in the diagram. Let
ZBAD=p.

i) Copy the diagram into your examination booklet.

ii) Explain why ZADC=a+p Imark

iii) Find ZDAC interms of o and B. Imark

iv) Hence, or otherwise, find ZEDC in terms of B. 2marks
B

¢) In the diagram, AFHG and AGHJ

are both right-angled at G with VNG
/HFG=15" and ZHJG =30".
i) Find «FHJ and hence show \
that FJ=JH. Imark
ii) Given that GH=1 unit, show that JG=+/3 and that JH=2. 1mark
(continued over page)
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iii) Hence deduce that tan15’ =2-4/3. 2marks

Question 6.

a) The first 3 terms of a particular series are 2000 + 3000 + 4500 +...
i) Show thatitis a geometric series, and find the common ratio 2marks.

ii) What is the sum of the first 15 terms. 2marks

iii) Explain why the series does not have a limiting sum. Imark

b) The tenth term of an arithmetic sequence is 29 and the fifteenth term
is 44.

i) Find the value of the common difference and the value of the first term

3marks
ii) Find the sum of the first 75 terms 2marks
¢) 1+ r+7" +... is a geometric series.
i) For what value does it have a limiting sum. Imark
ii) If its limiting sum is 25, find 1. Imark
Question 7
a) Given the equation of the curve y= -;-xB —x?=3x-6,
2
dy dy 2marks

i)find = and —.
dx dx

(continued over page)
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i1) Find the value for x for which the curve is monotonic decreasing.

2marks
iii) Find the value for x for which the curve is concave up. Imark
iv) Find a point of inflexion. Imark
A 3 E
A L =
O R
S 7

1
b) The sketch shows the curve y= x3, in the first quadrant.

i) Determine the area bounded by the arc AB and the lines, x=1 and x=8
and the x axis. 3marks

ii) The arc AB is rotated around the x axis. Find the exact volume of the
solids so generated. (leave your answer in terms of II) 3marks

Question 8.

a) On the same axes, sketch y=6x—x” and y= x*—4x.
i)Find the points of intersection of the two curves. 2marks

ii)Find the area enclosed between the curves. 3marks

b)The shaded region OABC is bounded by the lines x=0, x=5, the curve
y=3x* and the line y=4-xand the x axis, as in the diagram.(continued
over page) e A
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i) Show that A has co ordinates (1,3) 2marks

ii) What is the area of the shaded region OABC? 3marks
c)Solve forx: 2x*—7x+6( 0. 2marks
Question 9.

a) Let A and B be fixed points (-1,0) and (2,0) respectively and let P be
the variable point (X,y).

i) Write down the expressions for PA* and PB? in terms of x and y.
Imark

ii) Suppose that P moves so that PA=2PB. Find the equation of the
locus of points and show that P forms a circle. 3marks

iii) Find the centre and radius of the circle Imark

b) Josie invests $1000 into an account at the start of every year.
She makes 20 payments.
The interest is calculated at 12% p.a. compounded yearly.

i) What is the amount at the end of 20 years 4marks

ii) If the interest is calculated at 12%p.a., compounded monthly, what is
the amount at the end of the 20 years 3marks
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Question 10.
a)

In the sketch above, the shaded area is the area between the curves,
y=x and x+y=6, and the x axis.

This area is rotated about the x axis. Find the volume generated.  5marks
b)

i) If f(x) is defined as an odd function and f(x)=x*, 0<x <2, sketch
y = f(x) on a number plane for the domain -2<x<2 2marks

ii)Write down the value of
J_zz f(x)dx, giving a brief reason for your answer.

2marks
¢)Use Simpson’s rule with three function values to approximate:
’ f al 3marks
Px®+1
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