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You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal
place in the case of angle in degrees, unless a different level of accuracy is
specified in the question.

The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part
guestion.

The total number of marks for this paper is 90.

Setter: Mr Sim LE

This document consists of 24 printed pages.

Mathematical Formulae

1. ALGEBRA
Quadratic Equation



For the equation @ tbx+¢ =0,

—b+b’ —dac
2a

Binomial expansion
o " h n-| n =22 n H=F{F "
la+h)" =a" + l a” h+ , a tht+ .+ a'tht .+ b,
-

HJ ! _ nin—=1..(n—r+l)

. o AT =y |
where n is a positive integer and [" ritn—r)! "

2. TRIGONOMETRY

Identities
sin® A+cos® A=1
sec’ A=1+tan” A
cosec’ A =1+cot’ 4
sin(4+ B)=sin Acos B +cos Asin B
cos{ A+ B)y=cos Acos B[]sin Asin B
tan 4 + tan B

1[]tan Atan B
sin 2.4 =2sin decos 4

tan( A+ B) =

cos2Ad=cos’ A—sin° A=2¢cos” A—1=1-2sin" 4
tan2.4 = ﬂ
| —tan~ A4
Formulae for A4BC
a h i

sin A - sin B _sinC
a’ =b*+c’ —2bccos A

A= : ahsinC
2
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1 Arecycling company collects cans from a number of sites. It crushes them and sells the
aluminium back to a manufacturer. The profit from processing t tonnes of cans each week is
| .
p=100f ==t =200
$p, where 2

By completing the square, find the greatest profit the company can make each week, and how
many tonnes of cans it has to collect and crush each week to achieve this profit. [4]
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. 1
2 (a) 2747 =— [2]
If 8 find a relation between x and y.
F |
(b)  Solve the equation ** —6x +8=0 [3]
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¥ —Tx—6
Express X —3x"  in partial fractions. [5]
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Nyt 3 2. 2
4 The function g(x)=ax’+br' -x'+5 has remainder 2x + 5 when divided by -+" =1,
(1)  Find the value of a and of b. [3]
(i) Hence, using your answer in (i), find the polynomial h (x) such that h (x) is
exactly divisible by +* =1, [2]
Loyang View Secondary School Sec 4E Preliminary Examination Additional Mathematics 4049/1

[Turn Over



S) 8yt =k 2 _
The curve * Sx” =k{l+x ] o has a minimum value. Find the range of values of k if the

curve cuts the x-axis at 2 distinct points. [5]
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sin( A4+ B)—sin(A-8)
t cos({ 4 + B)+cos(4 - B) -

tan B [3]
Prove tha
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10
T 5 3
(i) tan{ A+ B)=—— and tan(4- B)==,
It is given that 12 4" where 0°< A+ B < 180°

and 0% < 4= B <90% ithout evaluating for angle A and/or angle B, calculate [4]
the exact value of tan B.
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7 () ghow that 2sin 2x(cosecx +cotx) can pe expressed as a quadratic expression in

| 2 ) [2]
the form k{cos x+cos x -}, where k is a positive integer.
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(i) Hence, by first finding the exact solutions of the equation

2sin 2_1'{{::.156(:_\' Feoty)=3

and given that - 5 solve forx, U=x=2m Give your answers in the [5]
exact form.
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8 b Jx+4

Itisgiventhat ~ V2x-—1,
0 ax+h

dr — (2
Express 4* in the form V(2x-1)

, Where a and b are integers.

Hence, find the range of values of x for which y is
(i)  increasing, [3]
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(iii) decreasing. [3]
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v 2w _ 3 2 _ _ A . A
Itis given that , [(¥) =27 =3x"+327 =9x+6 \yhere n is a positive integer.

M Show that x—L is a factor of f (). [1]
(i) .. A [2]
Find the value of n for which ¥~ =< is also a factor of f (x).
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(iii) By finding the other factor(s), explain why the equation f (x) = 0 has only 2 real
solutions. [3]

(i

¥)" Hence, find the solutions to the equation ' —3x"+5x" =9x" +6 =0 giving your
answers in the exact form.

[2]
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10 . . . =3 —d & .
Find the stationary points of the curve ¥ =3% ~#¥ +3anq determine the nature of each of
the stationary points. [8]
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for continuation of working for Question 10:
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1" =x+16 and the line v = Xia
11 The figure shows the curve 2 The curve intersects the

y-axis at P and Q and the line intersects the curve at P and R.

()  Find the coordinates of P, of Q and of R. [4]

(i)  Find the exact area of

[1]
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(@)

rlr
the shaded region A, bounded by the axes and the line

.-.I'.1 =
(b) the shaded region B, bounded by the axes, the line

_1'2—_1r+]ﬁ.

o | =

[3]
and the curve

(iii)  Suggest one other method of finding the total area (A + B) of the shaded region. [1]
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LN particle travels at a velocity, ¥=2¢" =18 m/s in a straight line, where t is the time in

seconds after leaving O.

(i)  Explain the significance of the value of vwhent = 0. [1]
(i) Find the acceleration of the particle when it is instantaneously at rest. [3]
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(iii)  Express, in terms of t, the displacement of the particle t seconds after leaving O. [2]

(iv) Find the total distance travelled by the particle in 2 seconds. [3]

Loyang View Secondary School Sec 4E Preliminary Examination Additional Mathematics 404 9/1



23

13 A tangent, to a circle Cy, at the point A (5, 7) intersects the y-axis at the point B (0, 4.5) as
shown in the diagram. The line with equation ¥ = 22~% is a normal to the circle.

N

y
\ o

5. 7) 2y =22 —X
/ B (0, 4.5)
&
0 X
(i) g=11-L [1]
The coordinates of the centre of the circle is C(p, q). Show that 2.
(i) Find the coordinates of the centre of the circle, and hence, its exact radius. [4]
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(iii)  The equation of the circle can be expressed in the form
4yt +2gx+ 2 fite=

[3]

0 State the value of f and of g, and find the value of c.

A second circle Cy, has equation (x+2) +(y-6) = 20

(iv) Determine, with justifications, if the two circles, C1 and C: intersect, touch each [2]
other or do not intersect at all.
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