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Mathematical Formulae

1. ALGEBRA

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

_ —b++b?-4ac

2a

X

Binomial Expansion

(a+b)"=a" +Gja”‘lb+[2ja”‘2b2 +A +(:ja”‘rbr +A +b",

n ! DA (n—-r+1
where n is a positive integer and = n = n(n-1A (n—r+1)
r) (n—r)ir! 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 AcosB usin Asin B
tanAttanB
lptan AtanB

sin2A = 2sin Acos A
cos2A =cos? A—sin? A=2cos* A—1=1—2sin? A

tan(A+B) =

tan2A = ﬂ
1-tan” A
Formulae for AABC
a b C

sinA:sin B :sinC
a® =b%*+c®>—2bccosA

A= Ebcsin A
2
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Answer all the questions.

1 Find the value of m for which the quadratic equation mx* —3x+ 6 =0 has real and equal roots.

[3]
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[4]

3
2 Find the rational numbers m and n for which m(3“) = (\/ﬁ) , given that m > 300. [3]
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[5]

3 Factorise 1000x° +27 and hence express 8027 as a product of two prime numbers. [4]
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[6]

3
. X'+ X+2 .
4 Find the value of x such that a1 x® +4, and explain why x cannot be equal to —1.  [4]
X+
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[7]

(i) By using an appropriate identity, show that the equation 3sec? x =5(1-tanx) can be
simplified into
3tan’® x+5tanx—2=0. [2]

(i)  Find the principal values of x in radians that satisfy the equation
3tan® x+5tanx—-2=0. [3]
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(8]

1

By using the substitution u = 2*, or otherwise, solve the equation
1 1

4% —6| 2% |+8=0.

[5]
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(i) Differentiate 3(x2 - X+ 4)72 with respect to x. [3]
(i) Hence, find [———" _gy. 2]
(x2 —X+ 4)
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[10]
() Express 15sin@—8cosé in the form Rsin(@—a), where R is a positive constant and

O<a<g radians. [4]

(i) Hence, find the largest value of (153in 9—8(:059)2 and the smallest positive 6 that
corresponds to this value. [2]
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[11]
9 The line y =6-2x cuts the x-axis and y-axis at points A and B respectively. The perpendicular

bisector of line segment AB cuts the point C (—% kJ .

(i)  Find the value of k. [5]
(if)  Find the area of triangle ABC. [2]
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[12]

10  Find the coordinates of all the stationary points of the curve y = x* +3x —% and determine the

nature of each stationary point. [6]
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[13]

dy

11 A curve passing through P(—l, gj has the gradient function given by i =kx*—6x+3. The
X
. 1
tangent to the curve at P has the equation y = mx +§'
(1)  Find the value of m and of k. [4]
(i)  Hence, find the equation of the curve. [3]
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[14]

12 The function f, defined by f(x) = 2x* + ax* — 2bx —3, has a factor (x+3) and leaves a remainder
of 4 when divided by (x+1).

(i)  Find the value of a and of b. [4]
(i)  Hence, solve the equation f(x)=0. [3]
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[15]

13 The diagram shows a pendulum fixed at point O. The pendulum was made to oscillate
continuously between A and B. The vertical height of the pendulum bob from the ground t
seconds after starting from point A is given by H m.

pendulum
bob

ground

It is given that the relationship between H and t can be modelled by the trigonometric function
H =acos(bzt)+c. The graph of H against t is shown below.

0.957

0.90- ! .
! H =acos(bzt)+c !
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[16]
(i)  Using the graph of H =acos(bzt)+c,

(a) state the time taken for the pendulum to swing from A to B once, [1]

(b) find the value of a, of b and of c. [4]

(c) find the first three values of t when the pendulum bob is nearest to the ground. [2]

(i)  Find the vertical height of the pendulum bob from the ground 10 seconds after it started
oscillating from A. [1]

End of Paper
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