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Mathematical formulae
1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+¢ =0,
™ b++/b* —dac
2a

Binomial expansion

(a+b) =a"+ "larp | 7 lam e o, +|” a" b + ...+ B,
1 2 r

where n is a positive integer and ["] . n___nn-.Ls-r+l)
r Aln—r)! r!

2. TRIGONOMETRY
Identities
sin® A+cos® 4=1

sec’ A=1+tan’ 4
cosec’A=1+cot’ A
sin( A+ B) = sin Acos B £ cos 4sin B
cos(A+ B) = cos Acos BF sin Asin B

tanAxtan B
tanf At B)=———
an( ) 1¥tanAtan B

sin2A4 =2sin Acos A
cos24 =cos’ A-sin® A=2cos? 4—1=1-2sin’ 4

2tan A4

tan2A=——2~—~
1—-tan® 4

Formulae of AABC I
sind sinB sinC
a® =b* +c? —2bccos A

A =labsinc
2
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Answer all the questions.

1 (a) Solve the inequality (3x—-1)(2x+3)+10x>0.

5v2 +4/14
W2 -4

integers.

(b) Write in the form a+5+/7 , where a and b are
2 The function fis given by f(x)=2sin2x—1 for 0°<x <180°.
(i) State the amplitude of .
(i)  State the period of 1.

(iii) Find the x-coordinates of the points where the curve meets the
x-axis.

(iv) Sketch the graph of y =2sin2x—1, for 0°<x <180°.

3 (@) The function f(x)=x"-6x>+ax+b, where aand 5 are
constants, is exactly divisible by x—3 and leaves a remainder
of —55 when divided by x +2. Find the value of @ and of 5.

(b) Solve the equation 2log,(x—2)—log,(x+5)+3=0.

4 (a) A man bought a new car. After x months, its value $ V is
given by ¥ =120000e™"*, where pis a constant.

(i) Find the value of the car at the time when the man bought
it.

The value of the car after 5 years is $ 48 000. Calculate

(i) the expected value, to the nearest dollar, of the car after
8 years of purchase,

(iiiy the age of the car, to the nearest month, when the
expected value of the car will be $ 12 000,

8x° +3x+1 .

b) Express in partial fractions.
( F x(2x +1)? P
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5 (@
(b)
()
6 (a)
(b)

Given that tan4 =8, cosB=—l—, A is acute and that 4 and

V65

B lie in different quadrants, find without the use of calculator,

the exact values of

(i) tan(90°—4), (11
(i) sinB. [2]
Sketch the graph of y =[2x-1| for —3<x<5. [3]
Solve [3x—4 =5x. [3]

(i) Expand and simplify the first 4 terms, in decending

]
powers of x, in the expansion of (Z—l) . [2]
X

(i)  Hence find the coefficient of x™ in the expansion of

(1—2x+x2)[2—l) ¢ , (3]

X

Find in terms of 4, the term independent of x, in the

20
expansion of (g+x] ; [3]

X

PROCEED TO NEXT PAGE
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7 Solutions to this question by accurate drawing will not be
accepted.

y A(9,9)

3(11'3)

The diagram, which is not drawn to scale, shows a triangle 4BC in
which the point 4 is (9,9) and the point B is (1,—3). The point
C lies on the perpendicular bisector of 4B and the equation of the
line BC is y=8x-11. Find

(i) the equation of the perpendicular bisector of 4B,

(i) the coordinates of C.

The point D is such that ACBD is a rhombus.

(i)  Find the coordinates of D.

(iv) Show that 4B =2CD.

8 (a) Solve the simultaneous equations
3* 437 =81,

log,(8)=3+log,(4x—-y)
(b) Given that log,(9a)—log,(96) =2, express b in terms of a.
(c) Find the value(s) of m for which the straight line

mx +y + 6 = 0 is always a tangent to the curve

y=x"+3x+2m.

9 (a) By using appropriate substitution, or otherwise, solve the
equation 3% +1=2(3"").

(b)  Find the smallest integer value of k for which kx* +8x+3 is
always positive for all values of x.
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10  The equation of the circle, C, as shown in the diagram below is
x*+y' —6x—10y-135=0.

v

o
A \\—/B X
(i) Find the coordinates of the centre and the radius of the circle,
C. [2]

(i) Given that the circle cuts the x-axis at the points 4 and B.
Find the length of the line segment 4B. (3]

Given that D is a point on the circle such that the line segment 4D
is the diameter of the circle. Find

(i) the coordinates of D, [1]
(iv) the equation of the circle which is the reflection of C about the
y-axis. 2]
PROCEED TO NEXT PAGE
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11 (a) Answer the whole of this question on a piece of graph
paper.

The diagram, below, is the shape of a solid cone, with radius
x cm and slant height (Ax + B) cm, where A and B are

constants. It has a total surface area of ycm?®.

( Formula : Curved surface area of cone = nrrl)

(Ax + B)

Values of x and y are given below.

x 05 | 1.0 1.5 | 20 2.5 3.0
y | 236 | 7.85 | 16.49|28.27 | 43.20 | 61.26

() Show that £ = z(4+1)x+7B. [2]
X

(i)  On the graph paper, plot X against x and draw a straight
X

line graph. [2]

Use your graph to estimate,

(i) the value of 4 and of B, [3]
(iv) the base radius for which y =10x [1]
(b) The roots of the quadratic equation x> — 4x + 5 = 0 are a and

B. Find
(i) the sum of the roots, [1]
(i) the product of the roots. [1]
(i) Hence, find the quadratic equation whose roots are

Lz and -;—2

o

(3]
End of Paper
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Marking scheme

1(a}) | Bx-D2x+3)+10x>0
6x* +7x-3+10x>0
6x> +17x—3>0 M1
(6x—1)(x+3)>0
x<-3 or x> -é— A2
1b) | 5V2+14 52+14 324414
3214 3W2-14 32+14 M
15x2+3/28 +5v/28 + 14
N 18 -14 M1
44+16v7
==
=11+47 Al
6 Marks
2(i) Amplitude =2 Al
{ii) Period = 180° Al
| sinozm
2
2x =30°,150°
= 15°, 75° 23
(iv) Pl : ' Shape 1

Points on axes
1 Mark

6 Marks
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38 | f()=x-6x"+ax+b
fG3)=0
27-54+3a+b6=0
3a+b=27 M1
f(-2)=-55
804Dt b =88
-2a+b=-23 M1
| a=10 Al
B Al
3(b) | 2log,(x—2)—log,(x+5)+3log, 2 =log, 1
log, (x - 2)* — log,, (x + 5) + log, 2° = log, 1 Ml
(x-2)*x8
log,[—————]=log, 1
g,[ (x+5) ] g,
2
8x-2)" _, M1
(x+5)
8(x* ~4x+4)=x+5
8x* —33x+27=0
9 B1
x=3 or‘-8—=1.125
x=1.125 i rejected Wy
x=3
Al

9 Marks
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4(ay |V =$120000. Al
(i)
(ii) After 5 years, that is after 60 months
48000 = 120000e **” M1
g~ — 48000 _ 2
120000 5
2
-60p = ln(g)
p=0.0152715 81
Value after 8 years
V =120000e 7%
=120000e_gq. 057715
= 27699.87063
Al
=$27700
(iii) -px
12000 =120000¢ M1
e ¥ = L
10
e ~Inl0  [nl0
-p 0.0152715
=150.7766
151 months Al
4(b) 8x2+3x+1___z£ B i 3
x(2x+1)"  x  2x+1 (2x+1)? M1
8x% +3x+1=A(2x+1)? + Bx(2x+1) +Cx
M
When x=0, A=I %
When x:—%, O3 M1
Comparing the coefficients of x’
8=44+2B
B=2 M1
8x* +3x+1 1 2 3

+ —
x2x+D?  x 2x+1 (2x+1)?

10 Marks
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5 5 1 Al
@) | O - =y
(i1) Angle B lies in the fourth quadrant
Vertical or opposite side = —4 M1
sinB = —-4—
Jg Al
(b) =4 ; + e —-Shape
B—- et T e & A1 marks
£ S P S o g7 2
: L O .., L y-intercept
- : f\.\ ;,‘ ] --:_ : {/ _%_1 Mark
? ; /,7%/ = “TPoint on
: : [ AT T Tx-axis
e : _,.{/ == ~- 1 Mark
» “‘f"‘ 3 : »; : *’ = 57 1 . ;J'ﬁ 1 . ,ﬁ
(c) 3x—4=4%5x M1
3x-4=-5x
Al
1
X=—
2
3x—4=>5x Al
_— Only if itis
rejected
Re jected
9 Marks
6(a) M1
(i) 6 6 6 2 5 3
2—1) =2%+ 25[-~1-]+ 2‘[—1 Il S I
x 1 x 2 x 3 x
1 1 1
64—-6x32x—+15x16x——-20x8x— +...
x x x
192 240 160
=64——+ T =+ Bl
x x x
(i) 5 1Y’ . 192 240 160
(o 2xdx®) T== | =(l=dndnt Ybd——dr—p—cmg M1
X x x x
Coefficient of x™'
=1(-192) — 2(240) + 1(~160) M1
= —832 Al
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(b)

20
a
—+x

Generalterm
20 20-r
I;ﬂ = [ IEJ x’
r X
20 aZO—r .
= —_—X
r xlﬂ—r
= 20 a?&rxlr—zo
r

For the term independednt of x

2r-20=0
r=10 M1
Indoendent term
20
1—;.‘ s [IOJaIU
B1
Or 184756a'°
Bl
8 Marks
70) | Mid point of 4B = (22,22 ) = (5,3) M1
2
i -
Gradient of AB = T M1
Gradient of the perpendicular = — % B1
2
y=- gx o
It passes through (5,3)
SoC =2
Equation of the perpendicular bisector 81
2 3 19
PETFETS
Or3y+2x=19
(i) To find the coordinates of C, solve simultaneously
2 19 M1
y=8x—-1llandy = ——§x+?
Sox=2andy=25
Bl

6(25)

BP~265



(iii)

ACBD is a rhombus
Diagonals bisect each other
IfD(a,b) ,then

a+2 b+5
( 2 2 )‘(5‘3) M1
a=8andb=1
D(8,1) B1
M| 4B = J(9-1)* +(9+3)* =208 =252 "
(8-2)% +(1-5)* =52 a1
AB =2CD
10 Marks
8(a) 1
3* %32 =34
1 M1
R 1)
log, 8 =3log, 2 +log,(4x~y) M1
8=8(4x-y)
4x—y=13:9:,”::9353”33a,ns;:””,(z) Ml
Solving
x=1.5
y=5 A2
b log . (9b
®F 1 1op,0a) -89 510 3 -
log,
1083(93)__1083(%') log; 9
log, (=) = log,9 WAL
0 —=og
855~ 8
9a _
Job
a=+/9 M1
a*=9p
b=xa’ B1
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(c)

x*+3x+2m=-mx—6

, M1
xX*+@+mx+(2m+6)=0
(B +m)? —4(0)2m+6) =0 Bl
m-2m-15=0
(m-5(m+3)=0
A2
m=>5 or —3
13 Marks
9a) | 3% x32-2(3*x3)+1=0 M1
xy2 x Ml
9(3")" -6(3)+1=0
1_ =
9" —6t+1=0 M1
Gt-1)*=0
1 B1
=~
3
3 =3 Al
x=-1
(b} For the function to be positive
8 -4(k)(3)<0 B1
64 <12k
12 3
Smallest positiveinteger =6 B1
8 Marks
10(i) | Centre (3,5) Al
Radius = 13 units Al
(i) x2-6x-135=0
(x-15)(x+9 =0
x=15 or -9
A(-9,0)
B(15.0) o
AB =24 Al
(iii) a-9 b+0J
—,— =035
( B (3.5)
a=15
b=10
Al

D(15,10)
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11b) | x* —4x+5=0 Al
W a+f=4
(ii) af=5 Al
(iii) Sum of the roots =
1 1 _a*+p (@a+p’-22f 16-10 6
o p ap (@p)’ 25 25 T
Product of the roots =
1 1 1 M1
—_——— == —
a® B 25
Equation
6 1
P—x(—=)+—=0
ST 5
25x* —6x+1=0

13 Marks
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