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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

_ -b+~\b? -4ac

2a

X

Binomial Theorem

n

(@+by'=a"+|||a" b+ Za”‘2b2+...+

n n!

where 7 1s a positive integer and =
p & P =)l

2. TRIGONOMETRY

Identities
sin2A4+cos?A4=1
sec2A=1+tan? A
cosec2A=1+cot* A
Formulae for AABC

a b _c
sind ~ sinB ~ sinC

a?=b*+c?—2bccos A

_ 1 .
A—Z bc sin A
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1 (a) On each of the Venn diagrams below shade the region which represents the given set.
€ €
A B A B
C C

(AnByucC’ A'NBUC) [2]

(b) Inayear group of 98 pupils, F is the set of pupils who play football and H is the set of pupils who
play hockey. There are 60 pupils who play football and 50 pupils who play hockey. The number

that play both sports is x and the number that play neither is 30 — 2x. Find the value of x. (3]
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2 Solve the inequality 9x*+2x—1 < (x + 1). [3]
3 Solve the following simultaneous equations.

log,(x+3)=2+log,y

log,(x+y)=3 [5]
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4  The functions f and g are defined for real values of x by

f(x)=vx—1-3 for x > 1,

g(x) = 2’;__23 for x > 2.
(i) Find gf(37). [2]
(ii) Find an expression for f ! (x). [2]
(iii) Find an expression for g~ (x). (2]
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5  The number of bacteria B in a culture, ¢ days after the first observation, is given by
B =500 + 400e"*".

(i) Find the initial number present.

(ii) Find the number present after 10 days.

(iii) Find the rate at which the bacteria are increasing after 10 days.

(iv) Find the value of f when B = 10000.
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6 (i) Calculate the coordinates of the points where theline  y=x+2 cutsthecurve x*+y”> = 10.

[4]

(ii) Find the exact values of m for which the line y=mx+5 is a tangent to the curve
x*+y*=10. [4]
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7 A particle moving in a straight line passes through a fixed point O. The displacement, x metres, of the
particle, ¢ seconds after it passes through O, is given by x = ¢+ 2sint.

(i) Find an expression for the velocity, vms ™', at time 7. 2]

When the particle is first at instantaneous rest, find

(ii) the value of ¢, (2]

(iii) its displacement and acceleration. [3]
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. . kx
8 i) Given that =X , show that
® 7 2+x°

y .
—— = ———, where k is a constant to be found. 3
dx 2+ x2)2 [3]

. X
(ii) Hence find [7(2 N x2)2 dx. [2]
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9 Integers a and b are such that (a+3v5)>+a—bv5=51. Find the possible values of @ and the
corresponding values of b. [6]
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10 (i) Provethat secxcosecx — cotx = tanux. [4]

(ii) Use the result from part (i) to solve the equation  secxcosecx = 3cotx for 0° < x <360°. [4]
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11

The diagram shows a sector OPQ of a circle with centre O and radius xcm. Angle POQ is 0.8 radians.
The point S lies on OQ such that OS = 5cm. The point R lies on OP such that angle ORS is a right
angle. Given that the area of triangle ORS is one-fifth of the area of sector OPQ, find

(i) the area of sector OPQ in terms of x and hence show that the value of x is 8.837 correct to
4 significant figures, [3]
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(ii) the perimeter of POSR, [3]

(iii) the area of POSR. [2]
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12 (i) Show that x —2 isa factor of  3x° — 14x? + 32.

(i) Hence factorise 3x> — 14x>+32  completely.
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The diagram below shows part of the curve y = 3x — 14 + % cutting the x-axis at the points P and Q.
X

y A
0 P X
(iii) State the x-coordinates of P and Q. [1]
(iv) Find J‘(3x — 14+ %)dx and hence determine the area of the shaded region. [4]
X
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