Questionl (15marks) START ANEW BOOKLET Marks
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(2) Solve for x: =3 3

e

(b)  Evaluate:

P . . 3x-12
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(¢)  The acute angle between the line x—3y+7=0 and the

Preliminary Extension | ey =k is 45

. ()  Showthat 1"3k|=1. 3
Mathematics = |
(i)  Find the two possible values of k. 2
Time allowed: 2 hours Preliminary Assessment Weighting: 45%
(@) Solve sin20=sin® for 0°< 6 < 360° 3
INSTRUCTIONS
e Write your STUDENT NUMBER on each page
o Marks for each part of a question are indicated
e All questions should be attempted on your own paper
s Allnecessary working should be shown
e Start each question on a NEW page
*

Approved scientific calculators and drawing templates may be used
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(15 marks) START ANEW BOOKLET

Solve sinfcotf—sin@=0 for 0°< 6<360°

R isthe point (-2,—1) and B is the point (1, 5).
Find the co-ordinates of the point Q which divides
the interval RB externally in the ratio 5:3.

If sina:%, 0° < <90° and sinﬁ:—i—, 90° < B <180°,

find the exact value of:

®
@)

®

@ -

2t
If tan@ = - , pro

tan ¢

cos(ax—f3).

Express cosx + ~3sinx inthe form R cos(x—or),
where 0" <o <90"and R >0.

Hence, or otherwise solve

cosx++f3sinx=1

for 0°< x £ 360°

1+ sinf— cosf
ve : =
—t 1+sinf+ cosf

Marks

Question3  (15marks) START ANEW BOOKLET

@

©)

X

Consider the graph of the function f(x)= o2

@) For what values of x is the function undefined?
(ii) Show that f(x) is an odd function.
(iii)  Find the horizontal asymptote

(iv)  Show that f'(x)> 0 for all values of x for which the
function is defined.

(v)  Find the values of f{(x) at x=1andx=-1.

(vi)  Neatly sketch the graph of y =

2
() Showthat L6374 = 1262 +2)
X

N
(ii)  Hence find the gradient of the tangent to the

curve y=6xvx’+4 atthe origin.

Find the values of a,b,¢ for which

3x2——2x—7Ea(x+2)2+b(x+2)+c.

Marks




Question4  (15marks) START ANEW BOOKLET Marks

(a)  Forthecirclex”+y”* +6x—-2y=15,

O find the centre and radius. 3
(i) and sketch the graph 2
(b)  Using the substitution = tan% or otherwise, prove that: 3
tan 0 —tan 2
_ 2 a? 2
6 2
cot—+tan0
2
(©) Use mathematical induction to prove that for all positive integers n, 4

2™% 4.3%" g divisible by 5

@

A

X
N
/* "\

The diagram shows 3 parallel lines; CD || BE || AF and 2 transversals AC and DF

@) Copy the diagram onto your answer booklet and include the 1
parallel to AC through E.
.. BC DE
Prove —=— 2
(ii) Tove BA_EF

(You may assume that the opposite sides of a parallelogram are equal)

Question5S  (15marks) START A NEW BOOKLET Marks
(a)  Find the exact value of sin75° 2
(b)  The elevation of a hill XY of height h metres from a point P due east of it is

©

44°, and at a point Q due south of P, the elevation is 38", The distance from P to
Q is 1200 metres. The base of the hill is X

@) Neatly copy fhe diagram to your answer paper and label it with 1
the given information. (large diagram please)

(i)  Showthat XP = htan46° 1
(ili)  Show that XQ= htan52° 1
1200°
(iv)  Showthat i*=—5———— 3
tan” 52— tan” 46
&) Hence find 4 to the nearest metre. 1
The points P(2ap,ap”) and Q(2ag,aq”) lie on the parabola x* = 4ay
(i) Find the gradient of the interval joining P and Q 2
in simplest form.
(if)  Find the equation of the tangent at P in general form. 2
(iif)  Find the equation of the normal at P in genetal form. 2

END OF PAPER
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