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Mathematical Formulae
1 ALGEBRA
Quadratic Equation

For the equation ax” + bx + ¢ = 0,

e —b++(b” - 4ac)

2a

2 SERIES

1
Arithmetic Sn= —2-n {2a+(n—- 1) d}
o B
Geometric Sn= % r#1)
—r

Seo= —— for |]<1
—-r

3 TRIGONOMETRY

Identities

Sin (A = B)=sin A cos B + cos A sin B.

Cos (A £B) =cos A cos B F sin A sin B.

tan A ¥ tan B

I1¥tan A tan B
Sin 2A =2 sin A cos B
Cos 2A = cos’A — sin’A = 2cos’A — 1 = [ — 2sin’A

Tan (A +B)=

2tan A

1—tan2A

4 STATISTICS
Mean and standard deviation

Tan 2A =

Ungrouped data

Mean (%)= 2%, sp = {;(_)} {zﬁ_@z}
n - =

Grouped data

sy=l® op (X822 1 _ [z .
Mean (Xx) Zf,SD {——zf—} {Zf -(%) }
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Solve the following systems of equations

2a+b-c =-1,

a+3b—2c=-6,

S5a+2b+c=5. [6]
(@)  Find the range of values of x for which 2x” < 3x + 14. [3]

(b) Express 6 + 4x — x” in the form a(x + b)2 + ¢, where a, b and ¢ are constants.
Hence, find the coordinates of the turning point. [4]

Solve the equations
@ 37 =5, [3]

(b) log;(2x—3)+2=1log; (17x + 15). [4]

(@)  Find the value of , given that the expression x> + kx” + 2x + 12 is divisible
by (x — 3). (3]

(b)  Factorise the expression 28 +x*—13x +6. [4]

(a) In how many ways can 5 girls and 4 boys be put in a straight line if
(i) the girls are together, [2]
(ii)  no two boys are together. [3]

(b) A group of 5 students is to be chosen from 5 girls and 4 boys.
Find the number of ways of choosing 3 girls and 2 boys. [3]

(a) Solve the equation V2 cos (x — 45°) =4 sin x for values of x in the range

0° < x < 360°. [4]

(b)) @ Express 5 sin 0 — 12 cos 0 in the form R sin (0 — o), where R > 0
and 0° < a < 90°. [3]
(ii)  Hence find the maximum value of R sin (0 — ). [1]
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7 (a) The sum of the first 6 terms of an arithmetic progression is 57 and the sum of tke

next 7 terms is 203. Find the

(i) first term and the common difference,

(ii)  sum of the first 12 terms of the progression.

(b)  The third term of a geometric progression is 32 and the ninth term is ];

Find the

(i) first term and the common ratio, [3]

(iii) sum to infinity. [1]

8 The table below shows the points scored by 110 students in an examination.

ihPoimsscored 6-8 8- 10 10-12 12-14 14-16 | 1618 18 -20
| Frequency 13 16 9 [ 15 | 22 15 20
(a) Find the median class. [1]
(b) Calculatc

(i) an estimate of the mean, (2]

(ii) the standard deviation. [6]

9 The diagram below shows part of the curves y = x> + 6 and y = 2x° + 2 meeting at
the point A.
/{) y - 2-T2+ 2',
' v =x"+6
A
0 e

Find
(a) the coordinates of A, (3]
(b)  the volume obtained by rotating the shaded region through 360° about the

X-axis. [6]
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10 The velocity, Vm/s, of a particle travelling in a straight line, at time ¢ seconds after leaving
a fixed point O, is given by V = gf — 37 + 10, where > 0 and g is a constant. When ¢ =0,
the particle is at O and its acceleration is 1m/s. Find
(a)  the value of g, [3]
(b) the value of # when the particle is at instantaneous rest, [3]

(e) the distance the particle has travelled when it is at instantaneous rest. [4]
11 (a) A curve has the equation y = —2x° +3x° + 12x + 27.
(i) Find the stationary points. [4]
(ii)  Determine the nature of the stationary points. [2]
(b) A curve has an equation y = Inx. Determine the equation of the straight line which
can be drawn to find the solution of the equation x” ik 1. [4]
12 Answer only one of the following alternatives:

EITHER

(@)

(b)

A curve has gradient function % = 6x” + 4x — 5 and passes through the

point (2, 10). Find the equation of the curve. [4]

The diagram below shows a quarter circle with radius 5em. OPQR are vertices of a
rectangle on the quarter circle and OP =x cm.

)iy
R Q

O xcm P S
<«<~—5cm —

@) Given that the area of the rectangle OPQR is Acm’, show that the square of
the rectangular area, A%, is given by X =357, [3]
(i)  Find the values of x for which A? is stationary. [3]
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OR
(a)

(b)

In an arithmetic progression, the 5™ term is three times the second term.
The sum of the first ten terms is 50. Find the first term and the sum of the first
30 terms. [6]

The fifth term of a geometric progression is &, the third term is 4 and the common
ratio is positive. Find the first term, the common ratio and the sum of the first
twelve terms. [4]
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