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Quadratic Equation

2

Mathematical Formulae

1. ALGEBRA

For the equation ax? + bx + ¢ = 0,

Binomial Theorem

—b + \(b? - 4ac)
x= .
2a

(a+b)y'=a"+ (n) a' b+ (n) a" "+ + (:l)a”"b’+ e+ b,

. e n
where 7 is a positive integer and ( )

Identities

Formulae for AABC

1 2

n!
r) " n=n!r

2. TRIGONOMETRY

sin?A +cos2A = 1.
sec?A =1+ tan? A.

cosec? A =1 + cot? A.

a _ b ¢
sinA sinB sinC

a?=b%+ % - 2bc cos A.

A=%bcsinA.
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Find the values of k for which the line y=kx -2 meets the curve y?=4x— x> [4]

The area of a rectangle is (1 +\@)m2. The length of one side is (\/§+\/§)m. Find, without
using a calculator, the length of the other side in the form Va-\b, whereaand b are integers.

(4]

(i) Find the first 3 terms in the expansion, in ascending powers of x, of (2 —x)°>. [3]

(ii) Hence find the value of the constant k for which the coefficient of x in the expansion of
(k+x)(2-x)° is-8. [2]

An ocean liner is travelling at 36 kmh™' on a bearing of 090°. At 0600 hours the liner, which is
90 km from a lifeboat and on a bearing of 315° from the lifeboat, sends a message for assistance.
The lifeboat sets off immediately and travels in a straight line at constant speed, intercepting the
liner at 0730 hours. Find the speed at which the lifeboat travels. [5]

. : . . . 4 .
Find the distance between the points of intersection of the curve y =3+— and the line
X

y=4x+09. (6]

2 -3
Given that A= (0 1) , find B such that 4A"'+B=A2 [6]

The function f is defined, for 0° <x <360°, by f(x) =4 — cos 2x.
(i) State the amplitude and period of f. [2]
(ii) Sketch the graph of f, stating the coordinates of the maximum points. (4]

The universal set € and the sets O, P and S are given by
€ = {x:xis an integer such that 3 <x < 100},
O = {x : x 1s an odd number},
P ={x:xis aprime number},
S ={x:xis aperfect square}.
In the Venn diagram below, each of the sets O, P and § is represented by a circle.

€
(i) Copy the Venn diagram and label each circle with the appropriate letter. [2]
(ii) Place each of the numbers 34, 35, 36 and 37 in the appropriate part of your diagram. [2]
(iii) State the value of n(O N S) and of n(O U S). [3]
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10

11

Solve

(i) log,2+logy (2x +5)=1log, 64,

(i) 97+5(3"-10)=0.

X

5

6

y

9.2

8.8

9.4

10.4

11.6

(4]
(4]

The table above shows experimental values of the variables x and y. On graph paper draw the graph

of xy against x2.

Hence

(i) express yin terms of x,

(ii) find the value of x for which x =

A curve has the equation y = xe>.

(i) Find the x-coordinate of the turning point of the curve.

(ii) Find the value of k for which

45

y

Y
7 = kezx(l +X).

(iii) Determine whether the turning point is a maximum or a minimum.
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12 Answer only one of the following two alternatives.

EITHER
vA
B )
N:Z sin x +4 cos x
A L]
[] |
0] X

The diagram shows part of the curve y=2sinx+4 cosx, intersecting the y-axis at A and with
its maximum point at B. A line is drawn from A parallel to the x-axis and a line is drawn from B

parallel to the y-axis. Find the area of the shaded region. [11]
OR

YA

y=V1+4x
P(2,3)
B
A
0 i3

The diagram shows part of the curve y = V1 +4x, intersecting the y-axis at A. The tangent to the
curve at the point P(2, 3) intersects the y-axis at B. Find the area of the shaded region ABP. [11]
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