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Answer all the questions.
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax” +bx+c=0,
—bE+b* —4ac
2a

Binomial expansion

(a+b)" =a" +[ﬂa""b +(;]a"'2b2 +...+[nJa""b’ ot ",

r

! .l —
where n is a positive integer and n)__n _nn=D--@-r+l)
r) (n—nir r!

2. TRIGONOMETRY

Identities
sin?A+cos?A=1
secZA=1+tan’ A

cosec’A=1+cot* A

sin(A £ B) =sin Acos B + cos Asin B
cos(A £ B)=cos Acos B ¥ sin Asin B
tan A * tan B

tan(A £ B)=—
1F tan Atan B

sin2A=72sin Acos A
cos 2A=cos? A—sin?A=2cos? A—-1=1—-2sin? A

tan2A=—2-—ta¥
1-tan“ A

Formulae for AABC
a b c

snA smB sinC
a* =b*+c¢* —2bccos A

A=-l-bcsinA.
2



Answer all the questions.

An object is heated until it reaches a temperature of @ °C. It is then allowed to cool.
Its temperature, @ °C, when it has been cooling forf minutes, is given by
8 =28+50(3"%).

Find

(I) the initial value of @, [1]
(i) the value of @ when =20, [1]
(iii) the value of & as t becomes very large. (1

Express the following as powers of 6

i 2¥9" [1]
(i) [—1—] [1]
J216
2rar 1 r i
Hence, or otherwise, solve the equation X = 364, [3]
: (=)

The straight line 2y —x =4 intersects the curve 2x* +4y* =38+ xy at the points A
and B.
Find the coordinates of A and B. [5]

Given that the roots of the equation 2x* —7x—5=0 arc & and 8,

(i) find the value of & + 32,

(i) form an equation, with integer coefficients, whose roots are 2o and 1‘[—3- . [8]
o

A rectangular block of wood has a square base.
The length of each side of the base is (\@ -2 ) cmand the volume of the block is

(4~/§ — 3\/5 ) cm’.

() Find, without using a calculator, the

(a) base area of the rectanglular block, leaving your answer in surd form, [1]

(b)  height of the block in the form ( a2 +b3 ) cm, where g and b are
integers, " (4]
(i) Evaluate the total surface area of the block. [3]



(@)
(b)

(c)

(@)

(b)

(@)

(®)

(a)

(b)

Find the range of values of x for which (1+x)(6—x) <-8. 3]

Find the range of values of m for which 2x* > m(l—4x) for all real values of x.

[3]
Show that my = x(x—2)+1 meets the curve y = x” —3x-2 at two distinct points
for all non-zero values of m. 5]
5%x2" —8x2"?
Simplify and evaluate > _im 3]
2
Express 15x +5x+2 in partial fractions. 5]

(2-x)(1+22%)

The cubic polynomialf{x) is such that the coefficient of x° is 2 and the roots of
theequationf{x) =0 are —1, —3,% .

(i) Express f{x) as a product of linear factors ax + b, where a and b are all
integers. [2]

(i) Hence, solve the equation f(x—-1)= 0. i3]

The expression px® +x* +gx+2 has a factor 2x—1 but leaves a remainder of 6
when divided by x+1. ‘

(i) Find the value of p and of g. (31

() With the value of p and ¢ found in (i), solve px’ +x” +gx+2=0. [4]

By using a suitable substitution or otherwise, solve the equation

2941 132 =16(2"). [3]
Solve the simultaneous equations. [5]
(4*) =32

(LY 225
25



10. Solutions to this question by accurate drawing will not be accepted.

B4, 9)

A(l, 3)

DG, 1)

The diagram shows a trapezium ABCD in which AB is parallel to DCand BC is
perpendicular to AB.
The coordinates of A, B, and Dare (1,3), (4,9)and(5,1) respectively.

(a) Find the equations of the line BC and DC.

Hence find the coordinates of C. [6]
(b) Find the area of ABCD. [2]
(c) The point Tis such that ADBT forms a parallelogram.
Find the coordinates of T. [2]
(d) Eisapoint on thex-axis such that AE = ED.
Find the coordinates of E, i2]
- End of Paper-



Answer-
1a) 78 b)28.1 (c) 28

3

2a) () 6% Gi) 62
(b)yr=-lor3
3) (-4.4,-0.2) or (2,3)
4) a) 17.25 (exact) (b) 5x>+69x +20=0
5)a) (i) 5 -26 (i) 242 ++3
5b) 6 cm®
6a) x<—20rx=7
b) -0.5<m<0
c) show that b24ac = 0, since m non values values therefore discriminant is >0 and
hence there is 2 distinct roots.
7a) -3/7

8 x=3
T 2e
8a) (i) (x+1)(x+3)(2x-3)
(i) x=0,-2,2.5
8 Ep=2,9=5
(i) x=0.5,1,-2
9a)y=2
b)x=-1,5/3and y=-2.5, 1.5
10a) Eqn of BC: y =- 0.5x + 11
Eqnof DC: y=2x-9
C=(8,7)
10b) 30 units >
c) T=(0, 11)
d) E=(2,0)
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