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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax” +bx+c=0,

_ bbb’ —dac

2a

X

Binomial Expansion

(a+b)’ —a”+[ﬂ a™! b+(§} a" b +...+(n] a"" b .+ b
s

[HJ:- n! _n(n=l)..(n-r+l)

where 7 is a positive integer and

2. TRIGONOMETRY
Identities

sin2 A+C052 A=1

5602 A=1+ tan2 A

cosec’ A =1+cot” 4
sin(AiB) =sin Acos B+ cos Asin B
cos(A iB) =cosAcos B Fsin Asin B

tan A+ tan B

1[Jtan Atan B
sin2A=2sin Acos A

cos2A=cos? A—sin? A=2cos> A—1=1—-2sin> A
2tan A4

l—tanzA

tan(A + B) =

tan2A4 =

Formulae for AABC

a b C

sind sinB sinC
a2 —bh% +c? —2bccos A

A= iab sinC
2



Answer all questions.

L. The cubic polynomial f(x) is such that the coefficient of x” is 2 and the roots of the equation

f(x)=0 are 2, —% and k. Given that f(x) has a remainder of —6 when divided by x—1. 3]

Find the value of .



A merry-go-round horse ascends and descends as it travels along a circular path. The
distance between the bottom of the horse and the ground, d cm, can be modelled by the
equation, d =3—2coskt, where ¢ is the time in minutes after the merry-go-round ride
starts and k is a constant.

Each merry-go-round ride lasts 5 minutes and the horse ascends 10 times on each ride
before coming to rest.

(a) Find the value of k in radians per minute. [2]

(b) For how long, during one merry-go-round ride, is d > 2? [4]



3. The diagram shows part of the curve y =2In(x—1). The point P (a, 2) lies on the curve.

Pa,?2)

Q
o8]

y=2In(x-1)

(a) Find the value of a, in terms of e. 2]

(b) Show that Iozx dy = 2e . Hence explain why '[2]+e2ln(x -Ddx=2. [6]



sec’x 2 (3]

(a) Prove that | 4 gec?y B cos2x+3-

2
2 4
(b) Hence solve the equation seesx 2 for 0S X <3 State the number of solutions for

l+sec’2x 7 [4]

2r<x<2m



5. (a) Sketch the graph of the equation y = e™>*. [2]

(b) The gradient function of a curve is given by % =e’* +e ", Explain why the function

is an increasing function. [2]

(c) Find the equation of the function, given that y-intercept is 3. (3]



The diagram shows a circle passing through points 4, B, C and D. GAH is a tangent to the
circle at point 4. ZECF = ZECB. E and F are the midpoints of AC and DC respectively.

(a) Prove that Z/DAG = ZECB. [2]
(b) Prove that AECF is similar to ABCE. [4]

(¢) Show that EC x BE = %ADX BC. [2]



7. Using a suitable substitution in the form y = a*, where a is a constant, show that the

equation 2" +2° = 7(4x)+5(2x) can be expressed as 2y —7y* -5y +4=0.

Hence, given that x is an integer, solve the equation 2'"** +2* = 7(4x ) + 5(2)‘) . [8]
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Two particles 4 and B, each moving in a straight line and in the same direction, passes point O

at the same instant. The velocity of particle 4, ¢ seconds after passing O, is given by
V,=t'—4t+7 m/s.
Particle B passes O with a velocity of 23 m/s and moves with an acceleration, a, = 6¢—16

m/s:, where ¢ is the time in seconds after passing O.

(a) Calculate the range of values of 7 for which the velocity of the particle 4 is greater than that  [6]

of particle B.
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(b) Is there any overtaking between the two particles after they pass point 0? Explain your [5]

reason clearly.
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(a) Differentiate x° Inx—x with respect to x. [1]

(b) The diagram shows the line / and part of the curve y =2xIn x. Both graphs intersect

the x-axis at a. Line / cuts the y-axis at 1.

y

Y

(i) Find the value of a. (3]
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(ii) Find the equation of line 1. [2]

(iii) Determine the exact area of the region bounded by the curve, the line x =2 and

the line 1. [4]
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10. 2

(a) Express 7 '4+7 oasa partial fraction. [3]

2 2 2 2

+ +
(b) Hence, state the exact value of Ix2  2x3 98x99  99x100 [2]
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f 3 gr=m

(¢) Show that *' * +7 8 . [5]
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11. The amount of active ingredients in a lotion brand L, y units, is dependent on the

time, ¢ years after the lotion is manufactured. The variables y and ¢ are related by

the equation y = ae”, where a and b are constants. Some values of y and ¢ are

shown in the table below.

t (years) 1 2 3

¥ (units) | 950.6 | 303.2 |221.4

30.8

9.8

3.1

(a) Plot a graph of In y against ¢.

(b) Using your graph, find the value of a and of b.

(4]

[2]
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(c) There was an error in the measurements. Identify the error and suggest, with reasons,

the correct amount of active ingredients. (2]

(d) The amount of active ingredients in another lotion brand M is given by the equation

By adding a suitable straight line to your graph, find the time after which brand M

contains a higher level of active ingredients. [4]
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