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All questions are to be attempted.

All questions are to be answered on separate pages and will be collected in §
separate bundles at the end of this exam.

All necessary working should be shown in every question in PEN.

Full marks may not be awarded for careless or badly arranged work
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MULTIPLL‘ CHOICE (PLACE ANSWERS ON THE ANSWER SHEET PROVIDED)

1 'What is the solution to the equation |2x'— 5[ =x+27

Ay x=1
® x=7
©) x=lorx=7
D) x=1and x=7

2 What is the exact value of tan(d —180), if 4cosf =-3 andtand >07?

J7
(A) 3
N
(B) 5
3
© 7
® =
J7

sin26+sin@
3 Which of the following is equivalent to the expression c0828+cosf+19

(A) cotf
([B) secd
(¢) sind
(D) tand

4 What is the acute angle to the nearest degree between the lines y=2x—1 and

x=3y+6=07?

(A) 45°
(B) 54°
(€) 79°
D) 82°
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9 Which of the following is an expression for Isinz 6xdx ?

5 A parabola has the.parametric equations x =12¢ and y=—6:".

‘What are the coordinates of the focus? (A) %— %sin 6x+e
' 1
A) (-6,0 B) X4 sin6
(A) (-6,0) B) 5 24smx+c
(B) (0,~6) wox 1,
©) 6,0 . © 2 ~izsm12x +e
D) (0,6)

) §+21—451n12x+c

6 How many arrangements of all of the letters of the word YKNG‘QI\?QME’RB\Y are

L3 () I . . .
possible? _ 10 What is the derivative of y = cos™ (l) with respect to x?
X

(A) 59 875200

(B) 119750400 (A) -1
(C) 2393500800 ' ) x* -1
(D) 479 001 600 » ® -
g B |
. 1
7 Itis known that two of the roots of the equation 3% +x* —kx+6 =10 are reciprocals © 1
of each other. What is the value of £? .
' ' ' D) —=—
(A) ) X xz -1
®B) 6
© 7
®)_ 17

—2x

¢ m9
1

8 Which of the following is an expression for j

Use the substitution u=e™ +1.

End of Multiple Choice

W U

©) log,(e™+D)-e*+c
®) log, (e +D+e™+¢
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Question 11 (15 Marks) (Start a New Page) ' Marlks Question 12 (15 Marks) (Start a New Page) Marks
i 1
@) s 3 @ Evaluate li[% 51151 4
Evaluate J. > T *
o 16+x
i 2
®) - The chord joining P (Zap, ap’ )and Q (2aq, aqz) on the parabola
) Differentiate 2x° tan x with respect.tb x 2 o x* =4qy subtends a right angle airthe vertex of the parabola.
: (i) Showthat pg=—4
(e The point (=6¢, 91*), where ¢ is a variable, lies on a curve. Find the 2 »
Cartesi tion of th ) . . 2.
esian equation ot tae curve ) (i) Show that the locus of the point M, the midpoint of PQ, is also a
parabola and give its vertex.
Y a ( ) he id
) c) @ Prove the identity - 2
@ Use the substitution % = x—2 to evaluate _{3 ( -2 )dx . i 3 ) .
s1n.29 —cosfcos26 =2cosfsin? 6
2sinf )
&) A surveyor who is y metres south of a tower sees the top of it with an (if)y  Hence solve the equation "3
angle of elevation 8°. A second surveyor is x metres east of the tower. : .
sin20 cosfcos2f =cosf for 050 <2
. From his position the angle of elevation is 10° to the top of the tower. 2sind C IR
The two surveyors are 940m apart.
! 1
(i)  Showthaty =hcot8° , . () A particle moves in a straight line starting at the origin.
. . ) . At ¢ seconds, the velocity of the particle is given by
(i) Find the height of the tower to the nearest metre. 4
A v=2sint—+/3, 0<7< 27, wherevis in metres per second.
(i)  Whenis the particle at rest? ) 2
(iiy Find an expression for the acceleration a, of the particle a time 1. 1
(iii) Find the displacement of the particle x, in metres, when the particle is 2

first at rest.
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Question 13 (15 Marks) (Start a New Page)

(3 Use mathematical induction to prove that »? +2x is divisible by 8 for
even n=>2.

(b) Find the general solution to 2J§ cos” 0 = sin 20

©) "

A

-

The sketch shows the graph of the curve y=f (x) where
flx)=In(x-1), x>1.

Copy or trace this diagram onto your page.

(®  Sketch the graph of the inverse function y=f (x) on the same
diagram, -

(i)  Show that the inverse function is given by £ (x) =e" +1.

(iii) Hence find the area of the shaded region.

@ The polynomial P(x)=x* +5x* —cx +2 is exactly divisible by x—2.
Find the value of c.

Marks
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Question 14 (15 Marks) (Start a New Page)

The diagram shows a milk storage unit in the shape of an inverted cone
with radius 3.6m and height 9m.

‘When the gate at the bottom is open; milk pours out at a rate equalto

Jh

T m’s™. At what rate is the height changing when = 7-2m.

ABCD is a cyclic quadrilateral with AB[DC.

@) Prove LZADC=/BCD -

(i)  Hence, use congruent triangles to prove that any trapezium inscribed in a
circle must be isosceles. (L.e. has its non-parallel sides equal in length)

Marks
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Question 14 continued

©

Let f(x)=tan™ (2) ~tan™(~2x) where x> 0.
x
@ Find f'(x).

()  Hence explain why the inverse function f™(x) does not exist.

(iii) Find the largest possible continuous domain for f(x) so that its inverse
function f7(x) exists.

End of Exam

Marks
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Multiple Choice Answer Sheet

Select Your Answers

Name :

Teacher : A
d

1. A B C R
2. A B C D
3. A B C D
4. e B c
) 1@, evrect c ?
6. A B C D
—=| 7 A B @ D
— s.' A B B D
9. A B & D
W A B C (B}
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