( ) CLASS:4( )
ANGLICAN HIGH SCHOOL
SECONDARY FOUR
PRELIMINARY EXAMINATIONS 2020
ADDITIONAL MATHEMATICS 4047/02
Paper 2 28 August 2020 Friday

2 hours 30 minutes

Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class in the space at the top of this page.
Write in dark blue or black pen.

You may use a HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters and glue or correction fluid.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of
angles 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.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 100.

For Examiners’ Use

Question Marks Question Marks

1 ; Table of Penalties

2 8 Units

3 9 Presentation

4 10 Accuracy

5 11 Total:

6 12

Parent’s Name & Signature:

Date: 100

This document consists of 18 printed pages.
[Turn over



2
Mathematical Formulae
1. ALGEBRA

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

B ~b++/b? - 4ac

X =
2a

Binomial expansion

n n n
(a+b)" =a" +(1)a”_1b+(2ja”_2b2 +...+(Ja”_rbr +..+b",

n I _ _
where n is a positive integer and - n(n-1)..(n=r+1)
r) ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin? A+cos® A=1
sec’ A=1+tan’ A
cosec’A=1+cot® A
sin(A+ B) =sin AcosB +cos Asin B
cos(A+ B) =cos AcosB psin Asin B
tanAttanB
lutanAtanB
sin 2A = 2sin Acos A
cos2A =cos® A—sin® A=2cos® A—1=1-2sin’ A
tan2A = %
1-tan“ A

tan(A+B) =

Formulae for AABC
a b c

sinAzsin B =sinC
a® =b% +¢2 —2bccosA

Area of A= %absin C
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(@) The equation of a curve isy = mx> +(m—3)x+m , where m is a constant.

Find the range of values of m for which the curve lies completely above the x-axis.

[5]

(b)  Giventhat y= ax? —4x+c is always negative, give an example of values of a

and ¢ which satisfy the condition. [2]
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(@)  Given that 2x* +3x3 + ax? —9x+9:(x2 —1)(x—2)Q(x)—3x2 +bx+cis an

identity, state, with reason, the degree of Q(x). [1]

(b) Find the value of a, of b and of c. [5]



5

(© Hence, find the remainder when 2x* +3x% + ax?> —9x +9 is divided by (3x-1). [1]

7
(@)  Giventhat p=3*and q=3Y, express logs % in terms of x and y. [4]

(b)  Given that log, x—log, X2 :%— logg 2x , find the value of x, leaving your

answer in index form. [4]
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(@) Without using a calculator, express in the form of a+/10 +bv/3 . [4]

Sl

J6 -
\/1_5+ 2

(b)  Without the use of a calculator, solve the equation 3/27* —81*"* = 0. [3]



(@)

(b)

(©)

7

Q) Given the curve y = —‘3x - xz‘ + 4, find the x-coordinates of the points where

the curve meets the x-axis. [2]

(i)  Sketch the curvey = —‘3x - xz‘ +4, giving the coordinates of the turning point

and of the points where the curve meets the axes. [3]

Explain why there are only two solutions to the equation —‘3x — xz‘ =k-4

for k < 1.75. [2]

Determine the maximum value for m for which the line y = mx+1 intersects the

graph of y = —‘3x - xz‘ +4 at three points. [1]
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Q) Express % in partial fractions. [4]

(i) Hence, find | Z(in‘;(i 7 dx. [3]




7

9

A piece of wire which has a fixed length of k cm long is bent to form a rectangle. Show

that the area of the rectangle is a maximum when it is a square.

[Turn over
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8 Given a circle with the equation (2x+5)(x+2)+(2y+1)(y—-5)=0,

Q) Express the equation of the circle in standard form. [5]
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(i) Find the length of the chord when the line y =-2x cuts the circle. [5]
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(@) Q) Prove the identity sin xcos X +cot Xcos” X =cot X . [4]

(i) Hence, solve sin3xcos3x+cot3xcos’3x=1 for 0< X< 7. [3]
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(b) 0] On the same axes, sketch the graphs of y =3sinx—1 and y = tang for
0<x<2r. [5]

(i) Hence, state the number of solutions of 3sinx—-1= tang for 0<x<2x. [1]

[Turn over
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Two particles, A and B, leave a point O at the same time and travel in the same direction
along the same straight line.
Particle A starts with a velocity of 9 m/s and moves with a constant acceleration of 2 m/s?.

Particle B starts from rest and moves with an acceleration of a m/s2, where a =1+% and

t seconds is the time since leaving O. Find
(@) an expression for the velocity of each particle in terms of t, [3]

(b)  an expression for the displacement of each particle in terms of t, [3]
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(© the distance from O at which particle B collides with A, [3]

(d)  the speed of each particle at the point of collision. [2]
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11 Given that cos A= pand that A is acute, express the following in terms of p.

(i)  sin2A [3]

.. A
(i) cosE [3]
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17

o a—2X
The diagram shows the curve, ¥ = 48" =10 The curve crosses the x-axis at Q. The

line PR is a tangent to the curve at R and intersects the x-axis at P. The x-coordinate
of RisIn 2.

Find the area of the shaded region, PQR , which is the region enclosed by curve, the
x-axis and the line PR correct to 3 significant figures.

y

A
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Continuation of working space for Question 12.

- END OF PAPER -
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1 (@ m>1 2 | (a) Since degree of dividend = degree of
(b)a=-landc=-5 or quotient + degree of divisor,
a=-2andc=-2 or degree of Q(x)=1
a=-5and c=-1 orany pairs of values ) . 3
that fulfill the above criteria ALTERNAEIYEt'hMUSIt mult[p:y W![Lh )I( ﬂto

3 | (a) 7x+y-5 give degree 4 in the polynomial on the left.

3 1 1 326
(b) x=22 or x=82 or x =644 (b) a=-19, b=-6, c=-5 (C)ﬁ
4 4 7 4 5 | (@(@) x=4 or x=-1
a) —J10——+/3 (b) X=—= -
@ ZVI0-2V3  (B) x=—3 i
6 |, 2 2 1 Ty
(I) - + 2
X-1 X+2 (x+2)
1
i) In(x=1)=In(x+2)- +C
7 k 2
X=— d—f‘ =-2<0
4 dx
Therefore, since the stationary value X
occurs when the sides of the rectangle are il
k . .
2 cm, and it is a maximum value, the
maximum area of the rectangle occurs
when it is a square. (b) )

8 ) 9 2 9 2 61 —‘3X—X ‘Ik—4

| x+=| +y—| ==
4 4 8 —‘3x—x2‘+4:k
(ii) 5.14 units (to 3 s.f) y=Kk
9 (a) (i) x= 7 o7 3¢ d y =k is a horizontal line and when k is
" 12'12' 4 a lesser than 2.25, it will be below the turning
point and so it will only intersect the curve
(b)(i) at the two outer arms thereby giving two
‘ solutions only.
2 ~ (c) m=1
10
(@) vg :t+lt2
(o] Ly 21 o 6
| 12 13
2 b) Sg ==t +—t
. (b) Sg > 18

b - (c) 486 m
(ii) From the sketch, the two functions (d) 72 m/s
intersect at three points. Hence there are
three solutions for the equation for
0<x<2x
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11

(i) 2py1-p’

p+1

12

R(In2,-9) P[InZ—%,O

Area=13.2 units2

Jol

_lmE,O
2

J




