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You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examinalion, fasten all your work securely together.
The number of marks is given in brackets [ ]at the end of each question or part question.
The total number of marks for this paper is 90,

This decument consists of 21 printed bages and 1 blank page.
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
. 2 ~bxvb% —dac
For the equation ax“ +bx+¢ =0, x= -m~—§;~_m-
Binomial expansion
n n G| nl on-2,2 Y oper,r n
(a+b) =a +(Ja b+[2]a b+ +( )a b" + ... +b",
r
n ! ~D...(n=r+l
where 5 is a positive integer and = " = mn=l)...(a=r+)
r) ri(n—r} r!

2. TRIGONOMETRY
identities sin® A+cosd=1
sec? A=1+tan? 4
cosec 24 =1+cot? A
sin(A4 + B) =sin Acos B 1 cos Asin B

cos(A* B)=cos Acos B Fsin Asin B

tan(A % B) =—2n A3

sin 24 = 2sin A cos A
cos24=cos? A—sin? A=2cos2 A~1=1~2sin2 4

2 tan A.,_.

P PO ohinsat M
I-tan? 4

Formuloe for AABC, : ~‘a i b N
sind sinB sinC

a’ = b2 +c2 —2bccos 4

[
A=—absinC
5 @bsin
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- Find the range of values 6f mfor which x* —2mx +2m is greater than — 3

for all real values of x. 3
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2 Find the range of x such that y = 3x
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2g5-2% s a decreasing function.

-yl

ol

{T urf_i over -




3(a) Withoutusing a calculator, find the value of x such that

T \3

9\[2:_:' . (1)1—5x )
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{b) Solvc the equation 35‘1\/37 = 341 t4]
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for 0 <x <7. (4]
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5 () Giventhary=(2x~1) an'z‘:cT” ,,,,,, A

&

Show that—- = 6(2x 1)% ln\/2x -1+ (Zx 1)2 o %‘Z [3] ;

(iiy Hence evaluate fls‘(Zx -1y Inv2x —1 dx. [4 :

-
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8  Giventhaty =S5 sin?r-3 cos?s,

()., express y in the form a cos 2¢ +b., where a and b

() (a) State the amplitade and period of 3 sin 2x. 2]
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(8)  Sketch, the raph of y =3 sin 2x for o

Ny

\\..

9 The equanon ofacn‘cle C; lsx2+y2 4x+6y 3 0. :
(1) Fmd the coordmat&s of ,thc centte and the radms of C; [3]

........ ‘N i H N
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() Bxplain why i touches thefney= 1. g

(i) Find the equation of the circle C; which is & reflection of C; in the line y = 1. [1]

Gv) * Find the shortest distance from the centre of the circle to the line
yp+0=x [2]
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m

(il) Usc your graph to estnnate L kg : L .
(l) the valuc of k and of m. | ' | {43
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11 Inthe expansion of (x’ -E-;;) , the sixth term is independent of x. -~

w - Showthat the value of n is 15 and..ﬁndﬁg _yélée_ ofthe Slxﬂlterm_ SRR [4] N
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(i) Hence, find the term independent of x in the expansion

(g o) :

X
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12 The diagram shows a trapezium OABC inside a circle with centre O and radius » cm.

Given that OC is parallel to 48 and angle O4B = 0 radians.

(i) Show that the area of the trapezium O4BC, § cm? is given by

e .
=~ (sin § +sin 26). [3]
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T MmArGadgls ¢

7\
D -l<m<3 ) x<0 orx>]

3) ®  2-2

4) x=230,3.98,0927;221

5. 113 (i)  Since
Mi)a=6,b=~2 (i) 0.5, -pIET am 1, -2, -4

8 1-4cos2t (i)  amplitede =3, previod = £ / 130°
9i) centre(2, —3), radius = 4 units

(i)  perpendicular distance from centre to fine g =} is equa! io the radius.

(i) (x-2F+@-5P=16 (v) 2VZ orZ 25 units
10(iiNe) m = 13.9, k = 1510 (b} 45 min
1) —933 /- 22/ - 93.84375 @ 2002

12(i) 0.936 rad (i) S is reximum

BE)D(-25,75) (i) y=;x+ 3 (v) £08,3.6)
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(ii) Hence evaluate f 03 -
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2 The graph below shows the vertical displacement of sea tidal waves, y m,
represented by y = 2 — %cos pt, where t is ﬂxe tjmé in hours starting from its
lowest displacement and p is a constant, It takes 12 hours for the vertical

displacement to be at its lowest point again.

e
o 4
ca-a

tht o 0 A S - A 0 0 e

2 3 t
y=2—zcosp

. 3 oy
= 5 > th
(i) Show that= = ” [1]

(i) Find the first two values of ¢ for which y=1.6 m. i3]

(ii) It is safe to swim when the vertical displacement of sea tidal waves is below
1.6 m. Given that the time is 08 00 when = 0, explain using your answers
in part (if) , whether it would be safc to swim between 09 00 and 10 00. (1]
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3  Theline2y + x + a = 0 is a nonnal to the curve y = 2x2 — 3x + 1 at the point

P
(i) Find the coordinates of P; ]
(ii) Determine the value of a. 2]
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4 (a) Differentiate with respect to x

0] J2_+l , [21

x¥+x2-4

@) —=—- 2]
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[3]
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(ii) Find the rate of change of the height of water in the cone when x = 8 cm, 3]
5 £
“%\;’* 5 ‘fg"“
s ‘Jf
1 - .
6 Solve the equation ==+ log,(2x + 6) = log 5(1 —x) + 1, i3]
logg3
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7 (i) Show that cos(A + B) cos(4 — B) = cos* A+ cos®B—1. 141

(ii) Hence, determine the value of cos 15° cos 75° without the use of

[3}

calculator.
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2
A particular curve for which_»,s}%'----: sin3x — cos%x passes through the point

Q (1;- . 2v3). The gradient of the curve at 0 is 1. Find the equation of the curve, 6]
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9  Intriangle 4BC shown below, sides AB.and ACare (p —6v2 ) cm and
(4 — V2 ) cm respectively. Angle BAC = 45°,

Given that the area of the triangle ABC is ( 17VZ — 19 ) cm?,
(i) show thatp = 14, {4]
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Sl (1“) Expmss P in the form of R cos(8 — &) + ¢, where R > 0 and 0 < & < g

Hence find the maximum value of P and the corresponding value of 8. [4]
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(iv) Exprms‘)!::ﬁiz,';:tl\'xé"sﬁﬁx of the areas ' : :
of 8, giving your answer in the simplest form. [21

NN

(v) Explain, stating your reasons, why 4 is maximum when £ is 2 maximum. iz] bor
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12 The diagram shows a circle ABCD and the tangent S7 to the circle at point C.
The point B lies on AT such that 4B = BT. The point. C lies on the fine ST such

that SC=CT.

- (i) Provethat AABC is similar to ASDC . [4]
G Hence, show that X CD = ZAS X SC . (2]
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13 A particle moves in a straight line so that, ¢ seconds after leaving a fixed point
-1
0O, its velocity y ms™, is given by v = 10(3 —ez )

(i) Find the acceleration of the particle when v =23. [3]

(i) Calculate, to the nearest metre, the displacement of the particle

from O when ¢ = 5. {3]

(iti) State the value which v approaches as ¢ becoines very large. [
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Ansvrers

() 248(to3sf)
) _ o _m_z
) 12= - P e

(i) t=248,952

(iii) The tidal waves are at height 1.6m:2R90R
between 0900 and 1000 as the he

M) P(A5.3)

([{Hx=1or—1
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(3+x)(3-2x) 3+x 3-2x

t is &t 1029, so it is safe to swim
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5d) 7= (20 - x) by using similar triangles

= B _ X o0 a)?
Va === a{i=x)

@) -0.0707 cms!

6 x= —-1.74

- 1
it) M
=_1g 1 5, 3%
8 y= gsm3x+4coszx+ 3 X5
9(i) p=14
G 7VZ-6

10(1) A(2,24),B(5,21)

(i)  show x-coordmate of C=8§

(i) 144 unit?

() <ECD= m~Z—6= 2~ 6 (adjacent angles on a straight line)
£CED = w— (12'-~8)— -:-= € ( angle sum of a triangle)

(@) P=>50cos8+50sin8+ 50

(iiy P= SOv’icos(G - i—'—) + 50

(iv) A =725 sinBcost

(v) since= 725 sinfcosd = Zg—s-sinZG 5
‘maximurmn A happens at§ = ; when sin 28 = sin 2(%) = »sin% =1
This is the same value for 6 when P is a maximum.

13(1) 3.5ms?

(i) 132 m ( pearest m}

() v=30
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