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Mathematical Formulae

1. ALGEBRA

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

—b++/b?—4ac

2a

X =

Binomial expansion

n— AN n n-1 n n-2, 2 n n—rpr n
(@+b)"=a"+ 1a b + 2a b+ ...+ ra b" +...+Db",

n | _ B
where n is a positive integerand | | = . _n(-D..(n-r+1)
r, (n—r)r! rl

2. TRIGONOMETRY
Identities
sin®A + cos?A = 1

sec’A = 1 + tan’A
cosec?A =1 + cot?A
sin(A £ B) = sinAcosB + cosAsinB
cos(A + B) = cosAcosB F sinAsinB

tan Attan B
lxtan Atan B

sin2A = 2sinAcosA
c0s2A = c0s?A — sin?A = 2c0s?A — 1 = 1 — 2sinA

2tan A
1-tan® A

tan(A £ B) =

tan2A =

a b ¢
sinA sinB sinC

a’?=b%+c?-2bccos A

Formulae for AABC

= 1absinC
2
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1 Theequation of acurveis Y= 5sin? (x—%), where 0<x <

Ny

(@) Given that y is decreasing at a rate of 0.3 units per second, find the rate of change of x at

_om
X="15- [3]

(b) The normal to the curve at X = ?—72[ intersects the vertical axis at (0, k).

Find the exact value of k. [3]
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2 (a) Find the values of x and y which satisfy the equations

g2 =0,
(\/125X )y _ %
[3]
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(b) Show that the equation 3(2”2)—1: 35(2"() has only one solution and find its value
correct to 2 significant figures. [5]
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o
8cm
A [] B
X
15cm
D

The diagram shows two perpendicular lines AB and CD which intersect at X. The points A, B, C
and D lie on the circumference of a circle. AC =8 cm, BD =15 cm, and angle ACD equals to 6°.

(a) Show that the length of AB is 8sin@+15c0sé. [2]

(b) Express AB in the form Rsin(6+c«), where R>0and 0°<a <90°. [4]
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(c) Find the value(s) of @if AB =16 cm. [3]
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4 A calculator must not be used in this question.

itis aiven that cos(A+B) 1
is given tha cos(A=B) 3’
(@) Show that tan Atan B :%. [3]

(b) If tan A:2+\/§, find an expression for tan B, in the form a+b\/§ , Where a and b are
constants. [3]
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(c) Hence, express sec? B in the form c+d+/3 , Where ¢ and d are constants. [3]
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5 The equation of a circle is x> + y? —6x+16y +48=0.

(a) Find the radius and coordinates of the centre of the circle. [4]

(b) The point A(0,—4) lies on the circle.
Given that AB is a diameter of the circle, find the coordinates of B. [2]
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(c) Aline with equation y =mx, where m > 0, does not intersect the circle. A is the point on the
circle closest to the line.

() Find the value of m. [2]

(i) Hence, find the coordinates of the point on the line that is closest to the circle. [2]
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6 Itis given that f(x) = 4xP +qx2 —3x+1, where p and g are constants, has a factor of x-1 and
leaves a remainder of —33 when divided by x+2 .

() Find the values of p and q. [3]

(b) Using the values of p and g found in part (a), solve the equation f(x) =0 completely,
leaving non-integer roots in their simplest surd form. [4]
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Name: Class: ( )
o 1-2c0s%6
7 (a) Prove the identity Snfcosd 2cot 26. [3]
2
(b) Hence, solve the equation l._zcﬂ +tan260+1=0 , for 0°< 0 <90°. [5]
sin@cos @
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8 The blood alcohol concentration, C mg/L, in a person t minutes after he consumes a bottle of wine
can be modelled by the formula

C=1250( ekt—e‘o'“).

(@) In Singapore, a driver can be charged with drink driving if he drives when his blood alcohol
concentration exceeds 800mg/L. When Jonathan consumes a bottle of wine, his blood
alcohol concentration will only fall to 800mg/L after three hours.

Show that k =—-0.0025 when corrected to 2 significant figures, and find his blood alcohol
concentration after 1 hour. [4]

Using k =-0.0025,
(b) Find the rate of change of Jonathan’s blood alcohol concentration after 1 hour. [2]
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(c) After consumption of alcohol, the blood alcohol concentration will rise to a peak before
decreasing slowly over time. Explain why the blood alcohol concentration found in
part (a) is not the peak level, and find the peak blood alcohol concentration level. [5]
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X% +1
2X+1°

9 (a) Theequationofacurveis y=In

Show that ﬂ - X 1

dX  x241 2x+1° [4]

3X

(b) The diagram below shows part of the graph of y= — %
X+

Using the result from part (a), find the area of the shaded region bounded by the curve, the
x- axis and the line x =1. Express your answer in the form alnb, where a and b are constants.

[6]
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Continuation of working space for Question 9.
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10 Inthe diagram below, ABCD is a square paper with side 1042 cm. The netof a regular pyramid
with square base WXYZ was cut from the paper. AB is parallel to WY and the base of the pyramid
has sides 2x cm.

A
|
|
|
|
|
1032 '
1
W h Y
2x
Z
(@)

By expressing the perpendicular height, h cm, of the pyramid in terms of x, show that

v =%x2\/25—5x | [4]
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(b) Given that x can vary, find the value of x for which the volume of the pyramid is stationary.

[6]

(c) Determine whether this value of x gives a maximum or minimum value for the volume of
the pyramid. [2]

~~~ End of Paper ~~~
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