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2
Mathematical Formulae

1. ALGEBRA
Quadratic Equation '
For the equation ax” +bx+c =0,
e -bx+b* -4ac
- 2a
Binomial expansion

(a+b)" =a" +(:] a'b +(g] a"b? +---+{HJ a”’b +--+b",
r

| = —
where n is a positive integer and BB PO )
r) (n—r)r! r!

2. TRIGONOMETRY
Identities
sin®? A+cos’ A=1

sec’ A=1+tan’ 4

cosec®4=1+cot? 4

sin(A4 + B) =sin AcosB *cosAdsin B
cos(A+ B) =cosAcosBFsin Asin B

tan4 +tanB

tan(d+t By=———
l¥tanAtanB
sin 24 = 2sin AcosA4

cos2A=cos* A—sin® 4=2cos’ 4-1=1-2sin’ 4

tanZA_-:.__g_.t_aﬁr.le;.
1—tan 4

Formulae for AABC
a b c

sin 4 - sin B zsinC

a* =b+¢* —=2bccos A

A= la'bsinC
2
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Answer ALL Questions

1 The graph of the curve y= p(42‘)— q( ‘) passes through the points (0, 2)
and (0.5, I4). Find the value of p and of gq. 2]

2 (a) The value, ¥ dollars, of a car aged ¢ years is given by } =12000e"*.
() Write down the value of the car when it was new. [1]

(ii) Find the time it takes for the value to decrease to

= of the value when it was new. (2]
(b) (i) Solve the equation 4e™ =3¢ +4. (3]
(i) Explain why the equation is satisfied by only one value of x. [1]

3 (a) The line y=hkx—5, where k is a positive constant, is a tangent to the

curve y=x"+4x at the point 4. Find the exact value of k. (3]

(b) Show that the roots of px’ + (p —g)x—g =0 are real for all real values
of p and q. [4]

4 The acute angle x radians is such that sinx=k, where k is a positive

constant. Express, in terms of £,

() cos(:r = x), [2]
(ii) sm(% e x], L]
(iii) tanx. : L]
2
3 Express % in partial fractions. [5]

2 1
6 (i) On the same axes, sketch the curves y=x*-1 and y=x*+1 for

x20. 2]

(i) Find the coordinates of the points of intersection of the curve

2 L]
y=x3—-1 with the curve y=x3+1. (4]
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7 Do not use a calculator in this question.

(@)

(b)

(b)

(b)

9+/30

Show that /24 x+/27 + ¥ can be written in the form a\ﬁ, where

a is an integer.
Solve the equation \/3(1+x)=2(x—3), giving your answer in the form

b+c\/?_>, where b and ¢ are integers.

(i) Expand (a+b)', giving each term in its simplest form.

(i) Hence, find the term independent of x in the expansion of
4
[2x+—l—] .
5x

The coefficient of x° in the expansion of [1+—2{] equals % Find the

value of the positive integer n.
Solve the equation 3*** =5

It is given that y=logaax+210ga(4x—3)—1, where a is a positive
integer.

(i) Explain why x must be greater than 0.75.

(i) Show that y can be written as log,(16x° —24x* +9x).

(iii) Find the value of x for which y=log,(9x)

10 Tt is given that P(x) =2x +ax® +4x + b, where a and b are constants. It is

given also that 2x+1 is a factor of P(x) and that when P(x) is divided

by x—1 there is a remainder of —12 .

®
(ii)

(iii)

Find the value of a and of 5.
Using your values of @ and b, write P(x) in the form (2x + 1)Q(x),
where Q(x) is a quadratic expression.

Hence find the exact solutions of the equation P(x)=0.
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5
11 The quadratic equation 3x°-6x+2=0 has roots a and J.
(i) Write down the numerical values of a+ £ and af. (2]
(i) Find the value of a’+p’. [3]
(iii) Find a quadratic equation with roots &’ and f°. (2]

12 The table below shows values of the variables x and y which are related by

) a
the equation y=—~—-—5, where a and b are constants.
X+

x 0.1 0.4 1.0 2.0 3.0

y 8.0 6.0 4.0 2.6 19
(i) Using graph paper, plot xy against y and draw a straight line graph. [3]
(ii) Use your graph to estimate the value of a and of b. [4]

An alternative method for obtaining a straight line graph for the equation

=2 isto plot x against 1
4 x+b y‘

(iii) Without drawing a second graph, use your values of g and b to

estimate the gradient and the intercept on the vertical axis of the graph

of x plotted against i (3]
Y

13 (a) A circle with centre C has equation x*+)" +6x—4y=12.

(i) Find the coordinates of C. (2]
(i) Find the radius of the circle. (1]
(iii) Show that the point N(0,-2) lies on the circle. [t

(b) Another circle touches the line y=x at the point 4(3, 3) and passes
through the point B(5,9). Find the equation of the circle. (8]
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6
14 Solutions by accurate drawing will not be accepted.
¥4 / y=mx+4
P(2,10)
R /
4
b
) 0 2 x

The line y=mx+4 meets the linesx=2 and x=-1 at the points P and

Q respectively. The point R is such that QR is parallel to the y-axis
and the gradient of RP is 1. The point P has coordinates (2, 10).

(i) Find the value of m. 1
(i) Find the y-coordinate of Q. (1]
(iii) Find the coordinates of R. [2].

(iv) Find the equation of the line through P, perpendicular to PQ,

giving your answer in the form ax -+ by=c, where a, b and ¢ are

integers. [3]

(v) Find the coordinates of the midpoint, M, of the line PQ. [2]

(vi) Find the area of triangle QRM. (2]
~ End of Paper ~
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