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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equatioax? + bx + ¢ = 0,

‘e —b+\/b? —4ac
2a '

Binomial Theorem

n n n
(a+b"=a"+|q]a"tb+ [5]a"2bP+ L+,

n

. o I
wheren is a positive integer ar{q L

(n—é)!r!'

2. TRIGONOMETRY
Identities

SiP A+ cofA=1.
seA=1+tar A
coseé A=1+ cot A.

Formulae for AABC

a _ b _ c
sinA "~ sinB ~ sinC’

a?=b? + c2 - 2bc cosA.

A= %bcsinA.
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1 A curve has the equatiory = (x— 1)(— 3P. Find the gradient of the curve at the point rehxe= 2.
[4]

2 Theline y+ 4x=23 intersects the curvay + x =20 at two pointsih andB. Find the equation of
the perpendicular bisector of the liAB. [6]

3 A plane flies due north from to B, a distance of 1000km, in a time of 2 hours. Dgiiinis time a
steady wind, with a speed of 150 kmhis blowing from the south-east. Find

(i) the speed of the plane in still air, [4]

(if) the direction in which the plane must be headed.

-

-
O 1 2 X

The diagram shows part of the curyes f(x), where fX) =p— €& andpis a constant.
The curve crosses tlyeaxis at (0, 2).

(i) Find the value op. [2]
(i) Find the coordinates of the point where the curesses the-axis. [2]
(iii) Copy the diagram above and on it sketch the graph=of-1(x). [2]

-2 -1 0 -1
5 The matricef\ andB are given by A = ( 5 2), B= ( 4 3) . Find matrice$® andQ such that
(i) P=B?-2A, [3]

(i) Q=B(A™. [4]

6 The cubic polynomial &) is such that the coefficient of is 1 and the roots of f{ = 0 are
—2,1+J3 and1~/3 .

(i) Express f§) as a cubic polynomial inwith integer coefficients. [3]
(i) Find the remainder whenxj(is divided by x— 3. [2]
(iii) Solve the equation ff = 0. [2]
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7 A particle moves in a straight line, so that after leaving a fixed poifd, its velocity,yms, is given
by

v=pt2+qt+ 4,
wherep andq are constants. Whein= 1 the acceleration of the particle is 8thdVhent = 2 the
displacement of the particle fro@nis 22 m. Find the value @fand ofq. [7]
8 (i) Giventhaty= ﬂ show that dy ; . [5]
COSX dx 1-sinx
(if)
yA

|
X

The diagram shows part of the curve= Using the result given in pdf}, find the

1—sim
area of the shaded region bounded by the curve;dles and the lines= ??Tn andx = %t [3]
9 (@ Given thatu=log,x find, in simplest form in terms of
i) x
(i) tog)%2)
(iii) log, 8.
[5]
(b) Solve the equation (Igg)? + logy(y?) = 8. [4]
10 The function f is defined, for 0% x < 180°, by
f(x) = 3cos & — 1.
(i) Solve the equationX] = 0. [3]
(i) State the amplitude of f. [1]
(iii) State the period of f. [1]
(iv) State the maximum and minimum values of f. [2]
(v) Sketch the graph of= f(x). [3]
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11 Answer onlyone of the following two alternatives.

EITHER

The table below shows values of the variablesdy which are related by the equatigr= ~ f b
wherea andb are constants.

X 0.1 0.4 1.0 2.0 3.0
y 8.0 6.0 4.0 2.6 1.9

(i) Using graph paper, plgtagainsixy and draw a straight line graph. [3]
(i) Use your graph to estimate the valueaaind ofb. [4]

An alternative method for obtaining a straight lgr@ph for the equationy = % is to plotx on
the vertical axis an%— on the horizontal axis.

(iif) Without drawing a second graph, use your valuea ahdb to estimate the gradient and the
intercept on the vertical axis of the graphgiotted agains% : [3]

OR

0, 6)

<V

A (6,-3)

The diagram, which is not drawn to scale, showsaglateralABCD in whichAis (6, —3),Bis (0, 6)
and anglBAD is 90°. The equation of the lilBC is 5/=3x+ 30 andClies ontheliney=x. The
line CD is parallel to theg-axis.

(i) Find the coordinates & and ofD. [6]

(i) Show that triangIBAD is isosceles and find its area. [4]
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