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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

_ —b+Vb%— dac

X

2a
Binomial Theorem
n n n
(@+by'=a"+|||@" b+, |a" b+ | D+
where 7 is a positive integer and | | |= ———
rl (m—nrr!

2. TRIGONOMETRY

Identities
sin2 A4 +cos?A4=1
sec2A4=1+tan’ 4
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b*+c*—2bc cos 4

_ 1 .
A—Z bc sin A
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1  Find the value of k for which the curve y = 2x* —3x + k

(i) passes through the point (4, —7), [1]
(ii) meets the x-axis at one point only. [2]
2 (a) Solve the equation 16~ ' = 8"*2, [3]

1o_1)\3
3pT2
(b) Given that (a 5 1> = a? b1, find the value of each of the constants p and q. (2]
a 3b?
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3 Find the equation of the normal to the curve y = In(2x> — 7) at the point where the curve crosses the
positive x-axis. Give your answer in the form ax + by + ¢ = 0, where a, b and c are integers. [5]
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-1 2 3 0
4 (a) Given the matrices A = [ 3 0] and B = [1 2] , find A>—2B. [3]

(b) Using a matrix method, solve the equations

4x+ y=1,
10x+3y=1. (4]
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5 Do not use a calculator in this question.
4x
(i) Show that %[GT - xe4x] = pxe™, where p is an integer to be found. [4]

In2
(ii) Hence find the exact value of f xe™ dx , giving your answer in the form aln2 + % , Where
0

a, b and c are integers to be found. [4]
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6  The function fis defined by f(x)=2—-vx+5 for-5<x<0.

(i) Write down the range of f.

(i) Find £ ' (x) and state its domain and range.

The function g is defined by g(x) = % for -5 <x <-1.

(iii) Solve fg(x) =0 .
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A=<-30m—

75m 2.4ms™!

B

The diagram shows a river with parallel banks. The river is 75 m wide and is flowing with a speed of
2.4ms™!. A speedboat travels in a straight line from a point 4 on one bank to a point B on the opposite
bank, 30 m downstream from A. The speedboat can travel at a speed of 4.5ms ! in still water.

(i) Find the angle to the bank and the direction in which the speedboat is steered. [4]
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(ii) Find the time the speedboat takes to travel from 4 to B. [4]
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8  Solutions to this question by accurate drawing will not be accepted.

Three points have coordinates A4 (-8, 6), B(4, 2) and C(—1, 7). The line through C perpendicular to
AB intersects AB at the point P.

(i) Find the equation of the line AB. [2]
(ii) Find the equation of the line CP. [2]
(iii) Show that P is the midpoint of 4B. [3]
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(iv) Calculate the length of CP. [1]

(v) Hence find the area of the triangle ABC. [2]
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9 (i) Showthat 2cosxcotx+ 1 =cotx+2cosx can be written in the form
(acosx — b)(cosx —sinx) = 0, where a and b are constants to be found. [4]
(ii) Hence, or otherwise, solve 2cosxcotx+ 1 =cotx+2cosx for 0 <x <. [3]
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10 (i) Given that f(x) = 453 + ko + p is exactly divisible by x+ 2 and f’(x) is exactly divisible by
2x — 1, find the value of k and of p. [4]

(ii) Using the values of k£ and p found in part (i), show that f(x) = (x + 2) (ax2 +bx+c),
where a, b and c are integers to be found. [2]

(iii) Hence show that f(x) = 0 has only one solution and state this solution. 2]
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11

The diagram shows a circle, centre O, radius »cm. The points 4 and B lie on the circle such that
angle AOB = 26 radians.

(i) Find, in terms of » and #, an expression for the length of the chord AB. [1]

10

(ii) Given that the perimeter of the shaded region is 20 cm, show that » = T snd [2]
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(iii) Given that » and # can vary, find the value of % when 0 = % . [4]

(iv) Given that r is increasing at the rate of 15cms™!, find the corresponding rate of change of

6’Whenﬁ=%. [3]
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