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1. ALGEBRA

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

~b+b* —4ac

2a

x=

Binomial expansion

n_— .n Bl Bl 2.2 LN S "
(a+b)y'=a"+ i 1P b + 5/ b+.4| @b +...+b"
r

. T n n! —1...(n—r+1
where » is a positive integer and St — D lu=r+ D
r) (m=r)r r!

2. TRIGONOMETRY

Identities
sin4 + cos’4 = 1
sec’4 = 1 + tan?4
cosec’4 = 1+ cot?4
sin(4 £ B) = sindcosB + cosAsinB
cos(4 £ B) = cosAcosB F sinAdsinB
tan A+ tan B
tan(4 + B) = —nA=ANZ
I¥tan Atan B
sin2A4 = 2sinAcosA4
0524 = cos’A — sin®4 = 2cos’4 — 1 = 1 — 2sin24
tan24 = —2 fan ;4
l—tan® A
Formulae for AABC
a b c

sin A - sin B - sinC
a*=b*+c? - 2bc cos A

= larbsinC
2
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1 (a) Solve the equation Vx+7 =-x~1. [3]

(b) Solve the equation log, x + =log,(x+3). [3]

0816

467



in partial fractions.

x*+4x +1

(x+D)(x—1)



3 (a) Find the values of k for which x* —4x+ k> is always positive for all real values of x. [3]

(b) - Show that the line y =4x+ p meets the curve y = px* —2x—6 for all real values of p. [3]
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4

470

(a) Thecurve y=2x"-4x-8 and the line y =4 —2x intersect at the points P and 0.
Find the coordinates of P and of Q.

(b) < Express —2x” —14x+3 in the form of a(x+b)*+¢ and hence state the coordinates of the
turning point of the curve y = —2x? —14x+3.

[4]



X

7
5 (a) Find the first 4 terms in the expansion of (xz - /_c] in descending powers of x.

471

Give the terms in their simplest form. [3]

7
(b) By considering the general term in the binomial expansion of (xZ —E] , would there be an x™*
X

term? Justify your answer. [3]

7
(¢) Given that the coefficient of x'* in the expansion of (3x+2)(x2 —ﬁj is =105, find the value of
X

the positive constant k. [2]



6 (a) Find the amplitude and period of f(x)=2-3cos2x. [2]

(b) State the least and greatest values of f(x). [1]
(¢)  Sketch the curve f(x)=2-3cos2x for 0<x<2x. [3]
f(x) Ar
(d) Hence state the number of solutions of the equation —3cos2x = x for 0< x < 27. [1]
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Name: ( ) Class:

2
7 A curve is such that (cilx—J; =24x* +4e™7",

. 1 : .
The curve passes through the pomtA(E,%j and the tangent at A4 is parallel to the line y =x+8.

Find the equation of the curve. [7]
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B(2,4)

C4,-2)

The diagram above shows a triangle ABC in which C is the point (4, —2).
The line AC passes through the origin O. This line OB is perpendicular to the AC.

(i) Find the equation of AC. [1]
(ii)  The length of OC is twice the length of OA. Find the coordinates of 4. [1]
(iii)  Find the area of triangle ABC. [2]

(iv)  The point D on OB produced is such that AC is the angle bisector of /DAB.
Find the coordinates of D. [1]



9 A robotic vacuum cleaner is programmed to move back and forth between 2 points 4 and B along a
corridor of a shopping mall while cleaning. It starts cleaning from rest at point 4. The speed, v m/s, of

; i s 1 T ; ; ;
the robotic vacuum cleaner is given by v = 5 cos—3—t , where ¢, the time after passing through 4, is

measured in seconds.

(a) Obtain an expression, in terms of #, for s, the displacement of the robotic vacuum cleaner. [2]

(b) Find the values of 7 between 0 and 5 at which the robotic vacuum cleaner is instantaneously at
rest. [3]

(¢) Find the total distance travelled by the robotic vacuum cleaner in the first 3 seconds. [3]
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2

- |
10 It is given that y = , Where x > rh

2x-1
(a) Find the coordinates of the point on the curve at which the tangent to the curve is parallel to the
X-axis. [4]
(b)  Find the range of values of x for which y is a decreasing function. : [3]
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11 The diagram shows part of the curve y = 2x 1 for x >% .
x P—
Y A
0
Q
P

. dy
Find —.
(a) in m

(b) Explain why the curve does not have a stationary point.
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(¢) (i) The gradient of the normal to the curve at a point Q is —%.

The tangent to the curve at Q meets the y-axis at P. Find the equation of the tangent line. (4]
(ii) Find the coordinates of P. [1]
(d) Find the area of the triangle QOP. [1]
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12 The table shows experimental values of two variables x and y, which are connected by an equation of

479

the form 4 = é(—l—] + : , where a and b are constants.
y a\x) a
X 0.2 0.4 0.5 0.8
y 1.250 0.285 0.247 0.206
; 1 o1 . .
(a) On the grid below, plot — against —and draw a straight line graph.
y X
4
¥
7.0
6.0
5.0
4.0
30
20
1.0
0 i
1.0 2.0 3 01T 0 5.0 6.0 L
x




(b) Use your graph to estimate the value of @ and of b.

(¢)  Use your graph to solve the equation 2 +2=a.
%

480



13 In the diagram, PQORS is a cyclic quadrilateral in which PQ is parallel to SR .
The tangent to the circle at S meets QP produced at U .
TSU and RSW are straight lines.

(a) Given that angle ROS =angle SUP , show that triangle RSQ and triangle PSU are similar. [3]

(b) If SR=SU, show that SU*> = PSx (S . [2]
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~~~ End of Paper ~~~
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Mathematical Formulae

1. ALGEBRA

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

—b+~b* —4dac

2a

X =

Binomial expansion

N s i o B wiagn B o s n
(@tb)yi=a"+ la b + 2a bk P A
r

. e n ! (n—1)...(n—r+1
where 7 is a positive integer and = - = n(n=1)..{n=r+1) :
r) (n—r)ir r!

2. TRIGONOMETRY
Identities
sin?4 + cos?4 = 1

sec’4 = 1 + tan’4
cosec’4 =1+ cot’4
sin(4 £+ B) = sindcosB + cosAsinB
cos(4 = B) = cosAcosB F sindsinB
tan A+t tan B
1Ftan Atan B
sin24 = 2sinAcos4
0824 = cos*4 — sin’4 = 2cos*4 — 1 = 1 — 2sin’4

2tan A
1—tan® A

tan(4 = B) =

tan24 =

a b c

Formulae for AABC == ==
sin4 sinB sinC

a?=b*+c* = 2bc cos A

A= labsinC
2



1 The equation of a curve is y = 5sin’ (x —%j, where 0<x S% :

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

5z
B=ys: [3]

(b)  The normal to the curve at x = ?—72[ intersects the vertical axis at (O, k) )

Find the exact value of &. [3]



2 (a) Find the values of x and y which satisfy the equations

g°<27 =0,

i - &



(b)  Show that the equation 3(2x+2)—1 = 35(2—x) has only one solution and find its value

correct to 2 significant figures. [5]



1)
8 cm
A L] B
X
15 cm
D

The diagram shows two perpendicular lines 4B and CD which intersect at X. The points 4, B, C
and D lie on the circumference of a circle. AC =8 cm, BD = 15 c¢m, and angle ACD equals to 6°.

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

(b) Express AB in the form Rsin (0+ a) , where R >0 and 0°<a <90°. [4]






A calculator must not be used in this question.

< aiven i cos(A+B) |
[t is given that cos(A—B)_3'
(a) Show that tan Atan B =%. [3]

(b) If tanA:2+\/§, find an expression for tan B, in the form a+b\/§ , Where a and b are
constants. [3]



(¢) Hence, express sec’ B in the form ¢ +d \/5 , where ¢ and d are constants. [3]



5 The equation of a circle is x? +y2 —6x+16y+48=0.

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

(b) The point A(O, = 4) lies on the circle.
Given that AB is a diameter of the circle, find the coordinates of B.



(c) A line with equation y = mx, where m > 0, does not intersect the circle. 4 is the point on the
circle closest to the line.

(i) Find the value of m. [2]

(ii) Hence, find the coordinates of the point on the line that is closest to the circle,  [2]



6 It is given that f(x)= 4x” -l—q)c2 —3x+1, where p and ¢ are constants, has a factor of x—1 and
leaves a remainder of —33 when divided by x+2 .

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

(b) - Using the values of p and ¢ found in part (a), solve the equation f(x) =0 completely,
leaving non-integer roots in their simplest surd form. [4]



Name:

Class:

7 (a) Prove the identity

(b) Hence, solve the equation

1—200529:
sin @ cos @

1-2cos? @

—2cot20 .

- +tan260+1=0 ., for 0°<H<90°.
sin @ cos @



8 The blood alcohol concentration, C' mg/L, in a person ¢ minutes after he consumes a bottle of wine
can be modelled by the formula

C=1250( e’“—e‘“").

(a) 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 £ =-0.0025,

(b) Find the rate of change of Jonathan’s blood alcohol concentration after 1 hour. [2]



(¢) ~ 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]



x?+1
2x+1

9 (a) Theequationofacurveis y=In

dy x 1
- _ ) 4
Show that i 2.1 2x+l [4]

(b) The diagram below shows part of the graph of y = 23X =
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 «In b, where a and b are constants.
[6]
y
A
p= Jx B
& 1
I/I 1
it '
/ 1
/ 1
/: !
/ 1
I
I
{
1
1




%
%&m@w@?
1%
.m
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10 - In the diagram below, 4ABCD is a square paper with side 10\/5 cm. The net of a regular pyramid

with square base WXYZ was cut from the paper. 4B is parallel to WY and the base of the pyramid
has sides 2x cm.

2x

(a) By expressing the perpendicular height, /# cm, of the pyramid in terms of x, show that

V:§x2\/25—5x. 4]



(b) - Given that x can vary, find the value of x for which the volume of the pyramid is stationary.

[6]

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

~~~ End of Paper ~~~



