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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx +¢=0,

-bl~b?—4dac

2a

X =

Binomial expansion

(a+b)' =a" +(T] a™ b +[Zja”"2bz + .. +(n)a""'b" +..+b",
r

. e n ! -D..(n-r+l
where n is a positive integer and ( et = nn=1) .. (n=r +1)
\r/ rin-r)} rl

2. TRIGONOMETRY

ldentities
sin’ A+cos’ 4=1

sec’ A=1+tan’ 4
2 2
cosec”A=1+cot” 4
sin(4+ B)=sin Acos B+ cos Asin B

cos(4+ B)=cosAcos BFsin 4sin B

tan A £ tan B

tan(Ai‘B)= —
1+ tan Atan B

sin2A4 = 2sin Acos A

cos2A4A=cos’ A—sin’ A=2cos’ A-1=1-2sin’ 4
tanZA:.itill;{;
|—tan” A
Formulae for AABC
a b ¢

sind sinB sinC

a’ =b> +c* —2bccos A

A=—I-absinC
2
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Answer all the questions.

1  The length and the width of a rectangular fish tank are («/5 + 1) m and (5 ) ) m
respectively. Given that the volume of the tank is 5 m?, express the height of the tank
in the form a~/2 +5 m, where a and b are constants.

3
2 On the same diagram, sketch the graphs of y*> =4x and y=x2 for x20.

Find the x-coordinates of the points of intersection of the 2 graphs.

3 The roots of the quadratic equation 2x”> —4x+7 =0 are aand S.

(i) Find the value of
@) (a+1)(B+]),

(b)) o+ 4.

(ii) Find the quadratic equation whose roots are

2 2
o and £ .
g+1 a+1

The polynomial f(x) has degree of 4 and the coefficient of x*is 2. The roots of f(x) = 0

are 1, — 2 and a repeated root k, where £ is a positive constant. f(x) has a remainder

(if) Hence, find an expression for f(x) in descending powers of x.

4
of 32 when divided by x — 2.
(i) Find the value of £.
3
5 Express L d e

xt + x?

6 (a) Sketch the graph of y= % .
e

as the sum of 3 partial fractions.

(b) Solve the equation log,(3x* —6)~log ;(x-1)=1.

(c) Giventhat y =2", express 2

1 _ 4% -8 in terms of y.

[4]

(2]

(3]

(6]

(2]

(3]
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7 The equation of a curve is y = x? + kx +8—k , where k is a constant.

)
(i)

8 (a)

(b)

(b)

(c)

Find the range of values of k& for which y > 0 for all real values of x.

Given that k= — 1, find the values of m for which the line y = mx -5 is a tangent
to the curve.

Find all the angles between 0 and 2z inclusive which satisfy the equation
3+2sinx=3cos’ x.

Solve, for 0°< x <360°, the equation sec(2x-50°)=1.5.
Find the exact value of cos 120° + cosec 315°.

Prove the identity (secx —tanx)(sinx +1) =cosx.

Given that sinx = -1%- and tan y = —% and that x and y lie in the same quadrant,

find the exact value of tan x +cosy.

10 The function [ is defined by f(x)= 2cos -;—x +1 for 0° < x <360°.

(i)
(ii)

State the period and amplitude of f.

Find the coordinates of the maximum and minimum points of the function f.

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

(iv) Hence, sketch the graph of y = f(x) for 0° < x <360°.

(3)

(4]

Cedar Girls” Secondary School 4047/S3/EYE/2016



5

1. Solutions to this question by accurate drawing will not be accepted.

Y4

A C
(=7:%0) 0 (12, 0)

The diagram above shows a right-angled triangle ABC. 4 is the point (=7.5, 0),
Cis the point (12, 0)and £A4BC is a right angle. The line 4B is parallel to the straight
line 2x -3y =10.

(i) Find the coordinates of B. [5]

D is a point on the line BC such that the ratio of BD to DC'is 2 : 1.

(if) State the ratio of the area of triangle 4BD to the area of triangle ABC. (1]
(iii) Find the coordinates of D. [2]
(iv) Calculate the area of triangle ABD. (2]

12 Acircle C, passes through the points X(1,3) and Y(5, 5), where XY is a diameter
of the circle.

(i) Find the equation of the circle C,. (3]
A second circle C, is a reflection of circle C, with y = 2 as the line of reflection.

(i) Find the equation of the circle C, . (2]
A third circle C, has the equation x* + y* -6x+8y-5=0.

(iii) Find the coordinates of the centre and the radius of the circle C,. (2]

(iv) Showing your working clearly, explain whether circle C, will
intersect with circle C,. (2]
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Answer the whole of this question on a sheet of graph paper.

X

. . a
The variables x and y are related by the equation y=—, where a and b are
e

constants. The table below shows values of x and y.

X 1.0 1.5 2.0 2.5 3.0

Y 0.05 0.22 1.00 4.48 20.09

(i)

(ii)

(iif)
(iv)

Draw a straight line graph of In y against x, using a scale of 2 cm to represent
0.5 unit on the horizontal axis and 2 cm to represent 1 unit on the vertical axis.

Use your graph to estimate the value of a and of 4.

Use your graph to estimate the value of x when y = 6.

By drawing a suitable straight line on the same diagram, find the value of x for

which (ea)* =e* ',

End Of Paper
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Answer Key
5 1
1 ]*5“\/5"— 9a ———\2
17 17 .
s 9b Proving
y 4 o .
2 =4 ‘ 9¢ 2
' 60
/ Amplitude =2
5 N 10i .
\ " Period = 240°
Maximum points= (0°, 3), (240°, 3)
e 10ii . S
Minimum points=(120°, - 1), (360°, - 1)
=0,x=2,x=-2(rejected
*= 0 %= 2, 0= "2 (rejected) 10§ | x=80°160°,320°
3ia 6.5
3ib —-13 10iv
3ii 26x +64x+49 =0 Tt
4i fisecd) 11i B=(6,9)
4ii 2x* —14x” +12x* + 64x - 64 11ii 2:3
3
5 wfs—% ol i | D=(10,3)
x" +x X ¥ x°+1
y 4 11iv 58.5 units®
y=2e™* ;
\ 12i (x=3)" +(y—-4)?*=5
6a 2 ™
e 12ii (x-3)*+y’ =5
X
0
Centre = (3, - 4)
12iii . =
| 6b gl Radius = m units
| 6c gLy _ 8 1iv rotr =7.7.1 <8 '
Hence C3 will not intersect 'y
7i -8<k
: o2k - a=20.1(17.1 t0 23.4)
i m=648, m=-8.48 (3s.f.) ==2{- 86 R H)
8a x=0,17,3.87,555 2~ 13iii x=2.6(2.55102.65)
8h x¥=0.9°49.1°180.9°,229.1° (1d.p.) 13iv x=125(1.2t01.3)
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