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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax® +bx+c=0,

:—bi\/b2—4ac

2a

X

Binomial expansion

(a+b)"=a" +[:]a”‘lb+[2]a”‘2b2 +...+(:ja”"br +..+b",

n I _ _
where n is a positive integer and L n(n=r)..(n=r+1)
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin? A+cos? A=1
sec? A=1+tan? A
cosec’A=1+cot* A

sin(A+ B) =sin AcosB +cos Asin B
cos(A+B) =cos AcosBFsin Asin B
tan(A+ B) = tan Attan B

1stan Atan B
sin2A=2sin Acos A
cos2A =cos? A—sin? A=2cos? A—1=1-2sin* A

tan2A = Zta—nf
1-tan“ A
Formulae for AABC
a b C

sinA:sinB :sinC
a? =b? +c®> —2bccos A

A= 1bcsin A
2
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1 Given that k = 24/2 — /3, without using the calculator, express 3k —E in the form

a2 —-b+f3
c

, Where a, b and c are integers. [3]

2 The straight line y = kx + 20 intersects the curve 3y = 2kx® —21 at the points A and B

whose x-coordinates are —3 and 4.5 respectively. Find the value of k. [4]
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3 Express —3x*+12x—4 inthe form a(x—h)*+k , where a, h and k are integers.

Hence state the coordinates of the turning point of the curve y =-3x*+12x—4. [4]

4 Integrate tan® 2x with respect to x. [3]



6X° —5X+5

(x-1) (x2 +2)

5 Express in partial fractions. [4]
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f(x)=x*"—(p+1)x* + p, where n and p are positive integers.
(@) Show that (x +1)is a factor of f(x)for all values of p. [2]

(b) Given p=4,
(1) find the value of n for which (x —2) is a factor, [2]

(i)  hence, solve f(x)=0. [3]
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7

For 0<x <, f(x)=3sinnx, where n is a positive integer, and g(x) =4cos2x+1.

(1) Given that g satisfies the equation f(x) = g(x), show that smallest value for n =3.
[2]
(i) State the amplitude of g(x). [1]
(iii)  Sketch, on the axes below, the graphs of y =f(x) and y = g(x). [4]
A
y
5
31
0 > X
z z 37 w
4 2 4
3

(iv)  State, in terms of =, the other roots of the equation f(x) =g(x) for 0<x<m.  [1]
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8 A piece of wire, 100 cm in length, is bent to form the figure as shown.

B
X 60° X
C A
y y
D H
y y
E G
X X
60°
F

Given that angle ABC =angle EFG =60°, angle CDE = angle GHA =90°,
AB=BC =EF =FG =xcmand CD = DE = GH =HA =y cm.

(a) Show that the area of the figure, P cm?, is given by

P:(§+1—\/§]x2+(25\/§—50)x+625. [4]
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(b) Find the value of x for which P has a stationary value. [2]
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yA

(-9,2) B

¥

o/

The diagram shows a kite ABCD with AB = AD and CB =CD.

The diagonals intersect at M. The point A lies on the y-axis, the point B is (-9, 2) and the
equation of ACis2x +y = 9.

Q) State the coordinates of A. [1]

(i) Find the equation of BD. [2]
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(iii)  Find the coordinates of M and of D. [4]

Given further that the area of the triangle ABD is % of the area of the triangle CBD, find
(iv)  the coordinates of C, [2]

(v)  the area of the kite ABCD. [2]
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(@

(b)

12

g . . 1
Find in radians, the principal value of tan™ (——J .

NE

Given sin36+sin @ = 2sin 268 cos & . Prove that

(i) c0s30+cosf =2cos26cosa,

sin@—sin20+sin30
cos @ —cos 268 +cos 36

(i) an 26 .

[2]

[3]

[3]
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(c) Hence solve the equation €050~ 0520 +C05 30 = 1 for 0<O0<r. [3]

sin@—sin 20 +sin 30 2
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11 In the diagram, not to scale, BC and CE are diameters of the circles, S; and S5,
respectively. CE istangentto S; at C, CF and BD meetat G, and G lies on the
circumference of S;. F lies on the circumference of S,. CB produced and EF

produced meet at A.

Show that
(1) triangles CBG and DCG are similar, [3]
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(i) lines BGD and AFE are parallel, [2]

(iiiy CE? = AExEF. [4]
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12 Solve the following equations:
(@) log, (2x~1)~-log ;3 =log, 4 [4]
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10

(b) 5 =3 [4]

1
+
,252X+1 5
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13 The sketch shows the graphs of the curve, y = il —3 , the lines 3y =4x—-9 and
X_

y=3. The curve and the line 3y =4x—9 intersect at P . The curve cuts the x-axis at

R(% 0). The line 3y =4x—9 cuts the x-axis at Q(Z%,Oj.

y

A

3y=4x-9

The region A is bounded by the curve, y = %—3, the line y =3 and the y-axis.
X_

The region B is bounded by the curve, the line 3y =4x—9, and the x-axis.

(i)  Verify that the coordinates of P are (g —1).

[2]
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(i)  Find the area of A and of B. [6]
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A vessel is in the shape of a right circular cone.
The radius of cone is 8 cm and the height is 32 cm.
Water is poured into the vessel at a rate of 10 cm?/s.

Calculate the rate at which the water level is rising when the vessel is % full.

=y

END OF PAPER

[4]
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Q Answer Q Answer
5 5
2 k=3 9ii 1 1
y=—X+6—=
2 2
3 (2,8) 9iii M (17)
D (11,12)
4 tan 2x_X+C )Y C(5,-1)
5 | 2 L 4x-1 9v 125 units?
x—1 x*+2
6a | Show f(-1)=0 10a _% or _0.504
6bi | n=2 10bi | Use addition formulae and double angle
6bii | x=-11-2,2 10bii | Factorise
7i _ (ﬁj 10c 0=1.02,259 (3s.f.)
sinn| — (=1
7ii |4 11i AA pty
7iii X 11ii corresponding angles
P 11iit | Triangles CEF and AEC are similar
k (AA).
s 112 4
s x=3 2” =41

13ii Area A = In2+3=3.69 units® (3 s.f.)

3) 1) 3
7iv 7 57 Area B = (In (EJ—EJ‘+§
2 0 =0.470 units® (3s.f.)
8b X = 502512 =16.2 14 @:i cm/s or 0.199cm/s

2[\/54_1_\/5) d 8r




