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DIRECTIONS TO CANDIDATES

Put your name at the top of this paper and-on each of the 6 sections to be collected.

All 6 questions may be attempted.

—

All 6 questions are 1o be answered on separate pages and will

be collected in separate bundles at the end of this exam. {

All questions are of equal value.
All necessary working should be shown in every question IN PEN.

Full marks may not be awarded for careless or badly arranged work.

Question 1

a. Find the coordinates of the point that divides H(-3,4) and K(9,-6) externally in the

ratio of 3:5.

Cosx +Sinx
b. Prove that Tan(£+x)= _osx_.m__
4 Cosx-Sinx
L2
c. Solve the inequality — > x—1.
X
d. Use the Principle of Mathematical Induction to prove that

5" > 3" + 2% forall integersn> 1

Question 2 (Start a new page)

Tan x

a. Show that lim
. x=0 3%

W |-

b. Find the exact value of Sin 105°.

1-t2
1412

c. i If Tan % =t show that Cos 6 =

ii. Hence solve 58ind +12Cos6 = 5 for 0°< 6 <360°

d. Express Cosx - 2Sinx in the form ACos(x + o) and hence or otherwise , solve
Cosx — 28inx = /5 for 0° < x < 3600 to the nearest minute.
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Question 3 (Start a New Page)

a. Tind the obtuse angle between the lines 2x —3y = 0 and 4x +y - 2 = 0 to the nearest
degree. 3
b. Find the Cartesian equation of the curve whose parametric equations are
x= Sint , y = Cos2t. 2
c. P(2ap,ap2) lies on the parabola x’=4ay . The tangent at P meets the x axis at T. The
normal at P meets the y axis at N.
i Find the coordinate of M, the midpoint of TN. 3
- . , ay—aZ?
ii. Show that the locus of M is the parabola x” = > 2
iii. Find the vertex and the equation of the directrix of the locus of M. 2

Question 4 (Start a new page)

a. Find the radius of the circle that circumscribes a triangle (verticies touch the

circumference) whose sides measure 9, 40 and 41?7 2

b. ABC is aright triangle. <ACB = 36 degrees, <ABC = 90 degrees . A circle centre O

radius 10cm is placed inside the triangle so that it touches all 3 sides. Find the length
of BC. 3

A

A tangent AB is drawn at P. AB is parallel to chord CD. Prove that triangle PCD
is isosceles. 2

B

The diagram below shows points A,B,C and T lie on a circle. PT is a tangent to the

circle at T. Line AT is parallel to the line BP and the point C lies on BP. The lines AC
and BT intersect at M.

i. Copy the diagram onto your answer page.

it. By letting < BTP = 8, prove that APTB is similar to ABAT 2

iii. Show that AB = CT 3




Question 5 (Start a New Page)

-4
b. Consider the curve y = X 5
X
a Use the substitution u=x + 1 to evaluate r}i dx. 4 . i 1 o
' * Jx+1 i Show that there is one turning point at ( 8, 16 ) and determine its nature. 2
g i d ii i to. 1
b. At any point on the curve y = f(x) , the gradient function is given by d_z = Cos’x. . Investigate what happens to the curve as x> £ o
Find the exact value of f(?—r) -f( E). 4 il Sketch the curve showing the turning point , any asymptotes , where/if it cuts
4 * the axes and any other necessary features. 1
’ : -4
49 1 , i =% 2
c.  Evaluate ————dX using the substitution u’=x, where u>0. Give your iv.  Ona separate number plane sketch y l ) l
1 4(x+Vx)
answer in simplest exact form. 4
END OF EXAM
Question 6 (Start a New Page)
a. A surveyor at X observes a tower due north.

The angle of elevation to the top of the tower is 10°.
He then walks 400m to a position Y which is due east of the tower.
The angle of elevation from Y 1o the top of the tower is 15°

1) Write an expression for OY in terms of A, 1

___ 40 hence evaluate /. 3
+/Cot?15 + Cot?10

iif)  Find the bearing of Y from X.

i) Show that A=
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