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Mathematical Formulae
1. ALGEBRA

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

—b+b? - 4ac
X = s
2a

Binomial Expansion

(a+b)* =a" +(’;]a"”1b+(n}z"_2b2 Foee +(n]a"”’b’ +o.+b",
v

2

n
where » is a positive integer and =
r (n - r)! rl rl

2. TRIGONOMETRY

Identities
sin? A+cos® 4=1
sec? 4=1+tan? 4
cosec?A =1+cot? A
sin(4 £ B) = sin Acos B £ cos Asin B
cos(4+ B) = cos Acos BF sin 4sin B
tanA4+tan B

1¥tan Atan B
sin2A4 = 2sin Acos 4
cos2A=cos’> A—sin? A=2cos* A—1=1-2sin’* 4
tan2A=_2_ta‘L;4;
1-tan“ 4

tan(4 + B) =

Formulae for A ABC
a b c

sin 4 - sin B B sinC
a2 =b? +¢? -2bc cosAd

Areaof A = ~;—bc sin A
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1 Express —iL-—in partial fractions. [5]
(x“+4)(x-2)

2 Solve the equations
(a) 4log, x =4 +log,(x+5), [5]
® 23*h=6"1 (3]

3 The equation of a curve is y = px® —4x + p, where p is a constant.

Find the set of values of p for which the curve lies completely above the line y =3. 4]

w5
4 A rectangularblock has ahei ght of 3 unit with a square base of area (—J-c—— + %%] square

NE)
units. Given that the volume of the rectangular block is x+/45 cubic units, without using a

a++/b

calculator, express the value of x in the form 5

, Where g and b are integers. (6]

5  Given that 4 + 16x* + 13x + 3 = (x — K)f(x) where f(x) is a polynomial and k is an integer.

@) Find the value of %. 2]
(ii)  Find f(x) and show that the x-axis is a tangent to the graph y = f(x). [4]
(iii) Deduce that there is no real solution for the equation 4x° + 16x* + 1322 +3 = 0. [2]
6 @) Prove that (cosecd —cot 8)(1 +secf)=tan 4. (4]

(1)  Find, in radians, the acute angle 8 for which

(3]

(cosecG—cotG)(1+sec€)=%se02 8.

o Two obtuse angles 4 and B are such that tan (24 + B) = 4 and sin B = =2 . Without using a

Vs (3]
calculator, explain why 135° < 4 < 180°.
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8 Thediagramshowsthegraphofy=ll—2x{+p for 0<x<4.

@, 3)

o

i) Find the values of p and of g.

(i)  Find the coordinates of 4.

(iiiy  Find the coordinates of the point(s) of intersection of the line y =3x and the graph of

y=[1-2x+p for 0<sx<4.

v

(iv) Determine the set of values of ¢ for which the line y =cintersects the graph of
y=ll—2xl+p at exactly one point for 0<x<4.

7
9  Inthe binomial expansion of (x - L) in descending powers of x, k is a positive constant.

x2

@) Write down in terms of %, the first three terms of the expansion.

(i)  Explain why there is no term which is independent of x in this expansion.

(i), The coefficient of x* in the expansion of (2+ x° )(

10 The equation of a curveis y = 2e* +

4

_\[e—x

+Xx.

X

k
x———

2

@ Find the coordinates of the stationary point of the curve.

(ii) Determine the nature of this stationary point.
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J is 7, find the value of k.
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(1]

(4]

[2]

(2]
(3]
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11 A triangle 4BC is such that point 4 is (6, 6) and the point C is above point 4 and lies on the
y-axis. Angle 4BC = 90° and AB = BC =~/20 units. The equation of 4B is y + 2x = 18.

@) Find the coordinates of C and hence find the equation of BC.

(ii) State the coordinates of M, the midpoint of AC.
(iii)  Show that the coordinates of B is (4, 10).

(iv)  Calculate the area of quadrilateral OMBC.

End of Paper
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