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MATHEMATICAL FORMULAE

1. ALGEBRA

Quadratic Equation
For the equation ax? + bx +¢=0

7—bi\/b3 —4ac

X =
2a

Binomial expansion

(a+b)" =a" +(T]a”“b+(2}a"‘3bl —i—...—i—[’?]a”_"b’ +..+D0",
;

r?J n! n(n—1)...(n—r+1)

where # 1s a positive mteger and
ri(n—r) r!

2. TRIGONOMETRY

Identities

sin® A+cos® 4=1
sec® A=1+tan* 4
cosec’4=1+cot* 4
sin(4+ B)=sin 4cos B+cos Asin B
cos(A+xB)=cos Acos BFsin Asin B
tan4 tan B

lFtan Atan B
sin24 =2sin 4cos 4

tan(A+B)=

cos2A4=cos® 4-sin> 4=2cos> 4-1=1-2sin” 4

2tan 4
tan24—

1—tan” 4

Formulae for AABC
a b c

sind smB sinC

a’*=b*+¢* —2bccos A

A= lbc sin 4
o)

“
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Solve for a and b if

Zi-af6 _ J2+b3

6 2
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The curvey =— X+ 5x — 3xinxhask stationary points. By sketching suitable curves on
the axes below, find the value of k. You are to label all axial intercepts in their exact form.
Please show your workings. [5]

> X
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(b)

State the range of principal values for

) sin” 'x,

(i) cos 'x.

You are given that TGO

T(x) =— % cosec2x.

. 4 4
Sin X —CoS X

= sin 4x, where T (x) is a function of x. Show that

3]



@@ By representing 7999999 in the form @’ — b3, explain why 7999999 is not a prime
number. [3]

2
48x +3x—2 . .
(b) Represent —————— as a sum of partial fractions. [5]
14x —7x



.2
—Ssin x
Deduce whether the curvey = e is increasing or decreasing for 0 < x < %. [4]



A C E

The diagram shows a triangle BCD inscribed in a circle, with BD as the diameter. A and E are
points on a tangent of the circle at C such that AB is parallel to CD and BC is parallel to DE.

@@ Show that triangles ABC, BCD and CDE are similar. [3]

(b) Explain whether a circle could be drawn intersecting points 4, B and C, and state
which line would be the diameter. [2]
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Show that AB x CD + BC x DE = BD".
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The curvey = 12x° + 56x° + 57x — 26 intersects the liney = 2x — 1 atthe point

1 1. .. : : . . .
(?, ?). Find the coordinates of the other intersection point(s) between the and line.

[6]



1"

n3x
Inx

—

In2x

A right triangle has side lengths of Inx, In2x and In3x units. Solve for x.
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(€)) Sketch the curves y =— sinxandy =— cos% — 3for0 < x < 2m. [4]

(b) Find the area of the region bound by the two curves, the y—axis and the line x = .
Express your answer in the exact form. [4]
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The number of views a K-pop music video gains, V, after t days can be modelled by

V= de ¢

video.

(@)

(®)

13

+ 50 000. The table below shows some information about the

Number of days that passed

Number of total views of the
video (nearest whole number)

1 1050000
2 2098400
3 N

Find the values of 4, k and N.

Suggest and explain the value that IV gets closer to as time passes.



11

y
N A(3,14)

I~

The diagram shows points A(3, 14), B, C and D. B lies on the y-axis while D lies on the
x-axis. D is equidistant from A and B and the area of ABCD is 492.75 units’.

(€)) Given that AB is perpendicular to the line 4y + x = 3, find the coordinates of B. [2]

(b)  Find the coordinates of D. [3]
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The equation of BCisy = %x + 2. Find the coordinates of C.

Explain why AC is not a straight line.



16

12

o
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The diagram shows the cross-sectional area of a garden shed, where PQ = 3 metres and
QR = 2 metres. Angle QPS = 0 radians.

@ Show that the area of PQRS, A = 3 + %sinZB — 3cos26. [4]
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(b) Express %sinZG — 3cos20 in the form Rsin(20 — a), where R > 0 and «

is acute. [2]

(0 Find the maximum possible area of PQRS and the corresponding value of 0. [3]
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y=0.1x2-2x+10.3

N
7 X

A bowl is set on a surface such that it can be modelled by the equation

y =0. 1x° — 2x + 10. 3, where the x-axis represents the surface and y represents the
height of the bowl above the surface in centimetres.

(@ 6))] State the highest height of the bowl above the surface.

(ii) Find the diameter of the bowl.
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Express y in the form a(x — h)2 + k and hence find the coordinates of the
lowest point inside the bowl.

Find the cross-sectional area of the bowl (the shaded region).

END OF PAPER
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