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General Instructions

e Reading time — 5 minutes

e Working time — 2 hours

e Write using black or blue pen
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be used

e A table of standard integrals is
provided at the back of this
paper

e All necessary working should be
shown in every question

Total marks — 84
e Attempt Questions 1-7
e All questions are of equal value
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Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet

Marks
Question 1 (12 marks)
(@) Find 4a (tan™ 2x) 2
dx
(b) Find the obtuse angle between the two straight lines y =x—1 and 2
2x + y =1. Answer correct to the nearest degree.

G
(¢)  Evaluate J sec2x tan 2x dx 3

o
O N NOT TO 2

SCALE
C
/Bi/(‘x’ Y )
(1.6)
A
(5.3)
> X
O
Given that AC :CB =5:2, find the co-ordinates of the point C.
()  Use the substitution u =x* —6x+ 7 to find the exact value of 3
1
J' i x-3 &
o X —6x+7
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Marks
Question 2 (12 marks) Begin a NEW writing booklet

()  How many different positive integers can be formed from the digits 1, 3, 5, 7 2
if a digit cannot be used more than once in a particular number?

()  Consider P(x)=2+3x—3x* —2x°

(@) Prove P(1)=0. 1
(i) Solve P(x)<0. 3
(c) — Find the term independent of X inl the expansion of ‘ 3

o5
2x

@) A 3

NOT TO
SCALE

B S
The two circles intersect at Q and T.
AB is a tangent to the smaller circle at P.
PQOR and PTS are straight lines.

Prove that the tangent at P is parallel to the chord RS.
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Marks
Question 3 (12 marks) Begin a NEW writing booklet

a Two points P(2ap, ap®) and Q(2aq, aq’) lie on the parabola x* = 4ay
(@ p p

with vertex (0, 0) as shown below.

y NOT TO
1 SCALE
P
Q
> X
0]
() Find the equation of the tangent to the parabola at P. 1
(i) Hence, prove that the tangents at P and Q intersect at the 3
point R (a(p +4), apq).

(iii) State the condition that the tangents intersect on the directrix. 1
(b) (i) Prove that there is a solution to the equation 2sin %x —2x+3=0 2

between x =1.5and x =2 where x is measured in radians.

(i) Using an initial approximation of x =1.75 and one application of Newton’s 2
Method, find a better approximation correct to 4 significant figures.

(¢)  Find the exact volume formed when the region bounded by y =1+ sing, 3

the x axisand x=0tox = E is rotated about the x axis.
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Marks
Question 4 (12 marks) Begin a NEW writing booklet

@

NOT TO
SCALE
N
In the diagram, P, O, R and S are points on the circle centre O. LZPOQ =46
The straight lines PS and QR intersect at N and PR and QS intersect at M.
(i) Prove ZPRN =180°— %0 1
(i) Prove LPMQ + ZPNQ =0 2
(b) (@) Express sin2x —2cos2x in the form A4sin(2x —a) for 2
A>0and 0 <a <90°.
(i) Hence solve sin2x —2cos2x =1 for 0 <x <180°. 2
(¢  Consider f(x)= 2
' x—1"
(i) Sketch the hyperbola y = f(x) showing important features. 2
(i) Find y=7"'(x). 1
(iii) State the domain and range of y = /' (x). 2
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Question 5 (12 marks) Begin a NEW writing booklet

T

33

1
(@  Prove that J b
0 \J4—3x

(b)  Use Mathematical Induction to prove that

1 2 3 n n+2
—+t -+t S+t =2
2 2 2 2 2

for an integer n > 0.

© T

Marks

NOT TO
SCALE

In the diagram, the points A, B and O are in the same horizontal plane.
A and B are 50m apart and LZAOB =60°. OT is a vertical tower of height /# metres.

The angles of elevation of T from A and B respectively are 45° and «. (« is acute.)

(i) Prove AO=h.

(@ii) Prove h®cot’ a — A’ cota + h* =507

(iif) Given the tower is 30 m high, find the angle « correct to the nearest degree. 2
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Question 6 (12 marks) Begin a NEW writing booklet

(@  The curve shown is y =2sin™" Bx.

Marks

NOT TO
y 4 SCALE
T é
» X
-2 o) 2
—7T

(i) —Evaluate B: 1
(i) Find the exact value of the shaded area. 3
(b)  Ahballis thrown at ground level with an initial velocity Vins™ and an angle of
projection of a with the horizontal.
You may assume the equations of motion.
=0 y=-10
x=V cos y=-10t +Vsinx
x=Vtcosa y=-5t>+Vtsina
2
()  Prove that the horizontal range is 10 sin 2¢. 2
(i) Explain why the maximum horizontal range occurs when o = 45°. 1
(iii) Find the maximum horizontal range where V =30ms™". 1
(iv) How much further can the ball be thrown under these conditions if it is 4
projected from a platform 10m above the ground?
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Question 7 (12 marks) Begin a NEW writing booklet

Marks

(@)  Use the substitution # =tanx to evaluate 4
| st
o 9cos’x + 25sin’x
n n n n
Given (1+x)" = + X + ¥ 4 e+ x",
prove:
n n
@) T B I A T Ul g P ) 2
1 2 3 n 3
where # is a positive integer.
n n n-1
(i1) + + + -+ =2 2
0 2 4
where 7 is an even integer.
(©)  Aclass of 20 students consists of 12 girls and 8 boys. For a discussion session,
4 students are chosen at random to form a committee.
The committee then chooses 1 of these 4 students at random to be the chairman.
How many of these committees:
(i) have 4 female members? 1
(i) have at least 1 male member? 1
(iii) have a male chairman? 2
End of Paper
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STANDARD INTEGRALS

.
1 .
x" dx =——x"", n#-1, x=#0,if n<0
J n+1l
(1
—dx =1lnx, x>0
J X
ax 1 ax
e” dx =—e”, a=#0
a
(" 1
cos ax dx =—sinax, a#0
J a
" . 1
sin ax dx =——cosax, a#0
a
( 1
sec’ ax dx =—tanax, a=0
J a

-

1
Jsecaxtanaxdx =—secax, a#0
a

1 1 4 X
JT——de =—tan? =, a=0
a’+x a a

. a4 X
=sin” —, a>0, —a<x<a

1
ya® -x* a

PRI

J——ﬁ?dx =1n(x+w/x2+a2)

NOTE: Inx=log, x, x>0
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