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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+c =0,

—b++b* —4dac

2a

X =

Binomial expansion

(a+b)" = a" J{ﬂ a”1b+[’;j a"’b? +...+£nj a"’b" 4. +b",
r

n ! -D..(n—r+1
where 7 is a positive integer and = " = n(n=D)..(n=r+1) .
r) (n—r)tr! r!

2. TRIGONOMETRY
Identities

sin® 4 + cos’ 4 =1

sec’4 =1+ tan” 4

cosec’ 4 = 1 + cot? 4
sin(4 + B) =sin Acos B* cos Asin B
cos(A=x B) =cos Acos B ¥sin Asin B

tan A+ tan B

1Ftan Atan B
sin2A4 =2sin Acos 4

tan(A* B) =

cos2A=cos> A—sin? A=2cos’ A-1=1-2sin> 4
2tan A
1—tan’ 4

tan24 =

Formulae for AABC

a b c

sind sinB sinC
a’ = b*+c*=2bccos A

A = lab sinC
2
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The expression 2x” +3x> —8x+3 leaves a remainder of p when divided by (x+1).

(a) Find the value of p.

(b) Solve the equation 2x’ +3x* —8x+3=0.

(¢) Hence, solve the equation 2(x—1)* +3(x—1)* -8x+11=0.

[2]

[3]

[2]



Peter buys a new car. After  months, its value $C is given by C =120000e“, where a is
a constant.

(a) Find the value of the car when Peter bought it. [1]

(b) The value of the car after 12 months is expected to be $90000.

(i) Show that a =0.02397, correct to 4 significant figures. [3]

(ii) Calculate the age of the car, to the nearest month, when its expected value will  [2]
be $70000.

(iii) After 5 years, a car dealer offers to pay Peter $29000 for your car. Based on [2]
the equation above, would you agree to sell it? Explain your answer.



\/3—\/5. [3]
4

3 (a) Without using a calculator, show that cos75° =

tan x + cotx 1 .
(b) Prove that = —— . Hence solve the equation [6]
secx +cosecx COSx+sinx
tan x + cot x 3

= —— for 0<x<27.
secx+cosecx 4cosx—3sinx



14 cm

.

0 X cm A

The diagram shows a trapezium OABC inscribed in a semi-circle, centre O and radius

14 cm. CB is parallel to the diameter, and 4B is perpendicular to both CB and OA.
Given that O4 = x cm,

[2]
(a) show that the area, 4 cm?, of the trapezium is given by A = 37)6(\/196 —x’ ) .



Given that x may vary,

[5]

(b) find the value of x for which 4 has a stationary value and determine whether this
value of 4 is a maximum or a minimum,

© find this stationary value of 4. [2]
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(a) By using a suitable substitution, solve the equation 2°"** +2°" =2% + 4.

[5]



(b) Given that x =log,a and y =log, b, express log, vab® in terms of x and y. [3]

(¢) Solve log,50+4log,, y=log;(2y+4)+2. [4]
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10

The diagram shows a plot of garden ABCD in which AB =10 m and BC = 8 m,
angle ABC = angle ADC =90° and angle BAD = 6°.

The garden will be used to grow sunflower plants.

B

10 m

00

A D

(a) Show that the length AD =10cos&+8sinf.

(b) Express AD =10cosd+8sin@ in the form R cos(d—«), where R is a positive
constant and & is acute.

[2]

[3]
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(¢) Hence, find the values of @ such that AD =12 m. [3]
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(@) 5 2 [5]

Show that di{x(3x —1)3} =@x-1)(3x—1)3.
X

(b) [5]

2
Hence find J.x(3x - 1)5 dx, giving your answer in the form

5
(ax+ b)(3x — 1)§ + ¢ ,where a and b are constant to be found and c is a constant of

integration which cannot be found.
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R EEEEEEEEEEEEEEES 2
f=S

The diagram shows a vertical cross-section of an inverted conical water tank of
height 4 m and base radius 2 m. When the base radius of the water surface is » m, the
height of the water level is 4 m and the volume of the water in the tank is V' m®.

(a) Show that

. h (2]
i) r=—,
(1) 5
V4
i) V==—"o1t".
(i1) B [2]
(b) When ¢ =0, the tank is full and there is a leak in the water tank. If the volume [5]

of water in the tank is decreasing at a rate of 2 m> per minute, find the rate at
which the water level is decreasing when the water is 2 m deep. Correct your
answer to 3 significant figures.
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The equation of the circle, C; is x*+y° +2x—6y—6=0.

(a) Find the coordinates of the centre and radius of the circle. [4]

(b) Find the value of &, where k> 0, if A(—1, k) is a point on the circle, C;. [3]
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(¢) (i) Given that the circle C: is a reflection of circle C; in the x-axis, state the [1]
coordinates of the centre of the circle, C,?

(ii) Determine whether the point P(5, 0)is inside, outside or on the circle Co.
Explain. [2]
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10 The diagram shows part of the curve y =2sin(2x + 7) — 1, meeting the x-axis at the
points 4 and B.

y
A

(@)

Show the exact value of x-coordinate of 4 is Z—Z )

(b) State the exact value of x-coordinate of B.

[3]

[1]
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(¢) Find the total area of the shaded regions. [4]

End of Paper 2
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