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ANDERSON SECONDARY SCHOOL
Preliminary Examination 2015
Secondary Four Express & Five Normal

CANDIDATE NAME: | ]
CLASS: / INDEX NUMBER:
ADDITIONAL MATHEMATICS 4047/01
Paper 1 ' 28 August 2015
2 hours
0800 - 1000h

Additional Materials: Writing paper
Graph Paper (1 shest)

READ THESE INSTRUCTIONS F|RST

Wrile your name, class and index number on ail the work you hand in.
Wrile in dark blue or black pen on both sides of the paper.

You may use a pencll for any diagrams or graphs. -
Do not use staples, paper clips, highlighters, glue or correctlon flulditape.

Answer all lhe questions.

Wrlle your answers on the separate Answer Paper provided.

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

The use of an approved scientific calculater is expected, where appropriate.

You are reminded of the need for ¢lear presentation in your answers.

Al the end of the examination, faslen all your work securely logether.
The number of marks is glven in brackets [ ] at the end of each question or part question.
The lolal of the marks for this paper Is 80,

This document consisls of 4 printed pages.
Setler: Miss Leow Hwee Fen & Miss Oh Hui Ying
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Mathematical Formulae

. ALGEBRA

Quadratic Equation

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

~b
ch.-—_

2a

+b? - 4ac

Binomial Theorem

(a+b)" =a" +(:)a""b+(;)o"”b2 +ot (")o""b' +..40",
r

nll _.h'(ri-'l)'...(n—r+1)
.rl(n-'i‘-r.')l'. . o

se e n
where 7 is a positive integer and ( ):
#

2. TRIGONOMETRY
Identities A
. sin” A+cos* A=1.
secl»'(i = l'+,.m.h 24,
cosec’A=1+cot’ A,
sin(A £ B) =sinAcos BXcosAsin B
cos(A + B) =cosAcos B Fsin Asin B
~_ tanAttan B
tan(Ax B = it
! (. ) ‘1¥tanAtan B
sin 2A = 2sin Acos A
cos24 =cos’ A-sin’ A=2¢0s" A~1=1-2sin? A" "
© o S 2tanA o,
Wn2A =
s d-tant A

Formulae for AABC ;
a ~ b.. __ ¢
sin A7 sinB  sinC’'
a’ =b? +c? =2becosA.

A= —l'bcsin A.
2
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Answer all questions

1 Sclve the following equations.
(a) 23")+37" =3 (3}
(b) 2V3=-2x =x+1 [3]

2 The line 2y —x =3 meets the curve x> —xy—y? =1 at points A and B, Find the length
of AB, giving your answer expressed in the form ab , where a and b are integers, (5]

3 Write down and simplify the first 3 terms, in ascending powers of x, in the expansion

. 5 s
of [2 - %) . Given that the first three terms in the expansion of (l +px+xt (’2 - 1;-)

are 32 - gx + 2¢x?, find the value of p. (5]
4 A circle C) passes Lhrough_poinlS P(0, 2), Q(7, 3) and R(8, - 4) where PORS is a square.
(a) Find the coordinates of the centre and the radius of the circle Cy. 2]
(b)  Find the cquation of another circle Cs, in the form x? + y? +ax+by+c¢=0,
that is the reflection of the circle C), in the line y = x, ' [2]
(c)  Justify if the point (2, 7) lics inside or outside the circle C. (2]
5 Prove the identity fEE LR = Ak (5]

2cosx—secx l—-tanx

6 The diagram shows atriangle ABCDE, such that £8 is parallel to DC, the ratio of lenpths
AB:BCis 4: 8 and Jength of DC is 5+ 42 cm.

A
By leaving your answer in the form a + b«/;.
calculate
BE
a the ratio —, 3
(a) D (3]
(b)  the length of BE. ' (3)

5+44f2-cm

C
7 Given that f(x)=-2+xand g(x)=lx+11-1,

(a) Find the coordinates of the points of intersection of the graphs y = f(x)

and y = g(x). , (4]
(®)  On the same axes, sketch the graphs of y = f(x) ond y = g(x) for -2<x<2. [3)
(c)  Hence solve the inequality x* Slx+11+1]. (2]
8 (a)  Skeich the graph of y =2—¢* for all real values of x, showing clearly all points of
intersection with the axes, if any, (2]
(b)  Byaddinga suitable straight line, explain how the number of solutions to the equation
x = in/4 - x can be obtained, {2}
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and of B is between 0 and 27, find, without using. thc calculator, the values of

(a) sin B,

A and B lic in the same quadrant such thatsin A =-§- and tan B =-—I—5— If the value of A

(1]
()  col(A-8), {2]
B
¢ cos—.
(c) > | (3]
10 In APQR, M is the mid-point of PQ, PN and MR intersect at O,
) Q _
Given that OR: OM < PS: PN=1:2, prove (m +
(a)  MSis parallel to ON, (2)
(b)  AMSO s similar to ARNO, . (2]
(¢) OP=5NO. [2)
1] The table shows some experimental values of two variables x and y which are known to be
rclated by the equation y = ax(x+b).
x . 1.8 2.5 3.5 4.5 5.5
y 10.1 20.6 34.2 50.7 70.1

Using a suitable scale, plot the gra h of = y -2 amst X to represent the above data and use it to
P P g

estimate

(a) the value of ¢ and of b,

(b) the value of x when y =9x.

12 A function is given byl y

(n) State the valud
(b)  Determine the
(c) Given that b =

T ax -"l
of a.

=12—,

ir @ dy dx
©.dt dt

9x-3b

wheré x #a and x>0,

I

range of values of b 1fy is an increasing function,
3 and that x and y vary with time 1, find the value(s) of x

(4]
(1

(1)
(3]

3

13 Anelectronic gadget was programmed lo fravel in a str:ught line, It started through a fixed
point O with a velocny of 3m/s. Iis accelcranon. a mls is given by a=2~21, where ¢

seconds is the time after passing O. Fmd

(a) its maximum velocity,
(b) its deceleration when it changes i n.s direction of motion,

(¢)  thetotal distance travelled during the first four scconds of motion,
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Prelim AM P 1 Answer Ke
5
1(a) |x=.-0.631orx=0 9a 1—3-
15
= 9 -3=
1(b) [x=1 b 6
2 745 units 9¢ S8
26
3 32-&:(-!-%91’4-... i p =-§ 10 | Proof
4a (4, -1) ; Sunits lla {a=15;b=3
4b | x*+y*+2x-8y—8=0 11b |x=3 ,
dc | (2, 8)lies outside the circle Ci. 12a {a= %
' 3
5 Proof 12b | b> z
5
6a 2—\/-2- 12¢ |x= -é-
6b | 2+3vV2)em . 13a |4 m/s
7u [ (~I,~1)and (2,2) 13b | 4 mss?
- |
wo o mpmes e se wdon st 13 11—
i l < 3m
3 i 92 | -
7b ' i 15
9h -3—=
r 16
- ‘
‘.- Sy oc | J26
: [ 26
1la |a=15:6=3
7Tc ~]Sxs2 . 11b | x=3
4
Ay 12a a= ‘-1-
12b | b>2
4
S
12¢ |x= =
3
d %“ X 13a |4 m/s
13b | 4 m/s?
y=2~—¢
Add theliney=x-2,
The number of intersection points of I
8b y=2—-¢" and y=x— 2 gives the 13¢ ll;m
number of solutions for x=1InY4=-x,

33
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ANDERSON SECONDARY SCHOOL
Preliminary Examination 2015

. Secondary Four Express & Five Normal

CANDIDATE NAME:

CLASS: / INDEX NUMBER:
ADDITIONAL MATHEMATICS . 4047/02
Paper 2 ) 27 August 2015

2 hours 30 minutes

0800 - 1030h
Additional Materials: Wriling paper

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on 2l the work you hand in,
Wrile in dark blue or black pen on both sides of the paper.

You may use a pencll for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correctlon fluid/tape.

Answer all the questions.

Wrile your answers on the separale Answer Paper provided.

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

The use of an approved scientific calculator is expecled, where appropriate,

You are reminded of the need for clear presentation in your answers.

Al 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 of the marks for this paper is 100,

This document consists of 5 printed pages.
Setter: Miss Leow Hwee Fen & Miss Oh Hui Ying
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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the cquation ax® +bx+c=0,

~btVb? ~4ac

2 e——— e
-

: 2a

Binomial Theorem R '
(a+b)" =a" +(n)a”"b+(n}1"’b’ +4...+(n)a""b' r—
1 -2 . r

: G n r.x! n(a~D..(n=r+l)
where n is a positive integer and = - = ’
b 8 (r) n=r)l !

2. TRIGONOMETRY

Idcntities
sin A+cos’ A=1.
scc? A=1+tan? A.
cosec’A=1+cot* A.
sin(Ax B)=sinAcosBxcosAsinB
cos(At B) =cosAcosBFsinAsin B
tan Attan B
LFtan Atan B
sin2A =2sin Acos A
.cos2A =cos? A~sin® A=2cos’ A~1=1-2sin? 4

tari 24 3_}_}9_/_1__
l-:-tan" A

tan(A+ B) =

Formulae for AABC e .
~a._ b ¢
sinA . sinB; sinC’
a? = b? +c?i%?2bc¢osA.

v ] .
Az=—=bcsinA.
."..'l, 2.' . '..A.

3¢
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Answer all questions

When (1-2p)" is expandced in ascending powers of p, the sum of the constant tertn,
the coefficients of p and p? is 161, If #is a positive integer, find the value of a.

() Find Lhe smallest positive integer, p such that 4(px - 5)= x? has real roots.

(b)  Find the range of values of m for which the graph of y = mx* =4x+m lies
entirely below the line y =3,

() Given that the line y = dx + k is a langent to the curve y? = mx, whece k and m

are constants, prove that L = ll_ ;
m

(4]
(4)
4]

(4]

Marcus believes that the depth of water, d metres, at the end of a jetty, £ hours after low tide,

can be modelled by the equation d =a+bcoskt where a, b and k are constants,

(2) He measures the depth of water nt low tide to be 2 metres.
& . ’ T
Assuming that low tides oceur every 12 hours, show that k =3

(b)  Marcus also measures the depth of water at high tide to be 6 metres.
Calculate the value of ¢ and of b.

(c) Sketch the graph of the equation d = a+bcoskr for 0<1<27.

(n

(2]
(3]

(d) Marcus requires the depth of water at the end of the jetty to be at least 3 metres 1o

sail his boat. Glven that the low tide on a particular day was at 0830, find the
earliest time after 0830 when Marcus could sail his boat that day.

(2]

(e) Marcus measured the depth of water and found that it is 5m. He then élaimed that the

depth of water at the end of the jeuty will reach 5 m again: after every 4 hours.

Justify if Marcus is right or wrong,

(@ () Factorise h(x) = x> = 7x? + 2x + 40 completcly.
(i)  Hence, solve the equation 2y’ =7y’ + y+10=0,

(b)  Find the value of n for which the division of 2x" +3x% ~4x~10by x-2
gives a remainder of 26.

Solve the following equations,
(@) -logy VSx+1=log,(x=2)+log, 4
(b) 4:an’x=-1_-—8sccx for ~t<x<2n

(2]

(3]
(3]

(3]

(5]
(5

[Turn over
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If the roots of the equation are recxprocal of each other, and fis one of roots,
(1) find the value of k,° .- . 2)
" 2 .
(i)  show that ==, {2
P ]
(b)  The roots of the quadratic equatiort | 2% —4x+5 0 are Aand
A
Find the quadratic cquau_on whos_c‘-r_,oot§ arc ‘Z and ; . (4]
7 The term containing the highest pow<:r of xin Lhe polynormal fx) is 3x*.
2 - 2x + k is a guadratic factor of f(x). x ='-1 and- X =2-are roots of the equation f{x) = 0. f(x)'
feaves a remainder of =36 when it is dwndcd byx
(a) Show that k=6. : Sees [2]-' '
()  Determine the number of real roots of the equauon fix)=0. [2]"‘ _
§ A curveisdcfined by y= (l-'Zx)"e"',’ : an‘d o
dy o
a : : : 2
@ = | | [2]
(b)  the equation, in terms of e, of the tangent at the point where x=1, (4]
(c) the x-coordinate(s) of the stationary polnl(s) on the curve and dc!crmme ‘
the nature of the point(s). (4)
2 _ o : _
9 (1) Express — 3X+5 _in partial fractions. (3)
(P e@x-)
A
2 o .
()  Hence, cvaluste || —i-—2xE3. 3]
' (x +x)(l_—_2gr)
10  The diagram shows part of the curve y x’ 1. Thc langem atA (=2, ~9) meets the curve
ag:un at C. Find the arca of the rtglon boundcd by ‘the two graphs. (8]
.~:'"'C_
R
35

Consider the equation kx? —k*x=3x+4=*k.

ANDSS 4E5N Prelim 2015 - Add Math (4047/02) [Tumn over:
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1 Solution to this question by accurate drawing will not be accepted,
Yy
B(2,7)

E

/ F ;
0

A (4, -2)

C

The diagram shows a triangle ABC where A is (4, ~2), Bis(2,7) and BC is
parallel to the line 2y =—4x +1 . BC cuts the x-axis at £ and AB cuts the y-uxis at £,

(a) Find the equation of the line BC., [2)
(b) Determine whether if EF is perpendicular to AB. (3]
(¢)  Given that C Is equidistant from A and E, find the coordinates of C. {3}
(d) Find the length of AE, and hence, find the area of AAEC, (3]
12
) (]

A L-shaped ladder, ABC is wedged in between two pillars AQ and DE as shown in the
diagram. A and C are the points of contact between the ladder and the pillars while 2 is the
point of contact between the ladder and the ground,

Given thot LOBA =8, where 0° < 8 < 90° vAB=03m,BC=02mand CD=xm,

(a) show that x = 0.3sin 8- 0.2cos 4, (2}
(b)  expressxin the form Rsin(6—a) where R >0 and 0° < @ < 90°, © (4]
(c) hence, explain if the length of CD can be 0.45 m, (2]

ANDSS 4ESN Prelim 2015 Add Math (4047/02) (End of Paper)
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cli Paper 2 Answer Key
1 n=10 17b 2 real roots
28 |p=3 8a = 2(1=2x)(1 + 2x)e**
2b | m<-1 8b | y=6elx~5et
w - # l | P
3a k=-6— ‘ 8¢ : x=--i(max) & x=E(mln)
e 5 3 5
3b - 4 O e 9 1] o amafe st o ct——
a A TR X 2xe
' < [9b ] 0497
: " .1 10771 108 sq units
Villa- | y=-2x+11
7" 7 |11b- | EF is not perpendicular to AB.
3¢ : T e (}l . —6)
)_,/ et 2
. 11d” 45_-;—unif.\"
" ‘112b | 0.361sin(8-33.7°)
12¢ | Length of CD cannot be 0.45 m.
3d 1030h
3e Wrong
4ai | (x=4)(x+2)(x~5)
4aii y=2 or y=~| or yu%
4h n=4
Sa |x=3
5h x=~198 or .98 or 4.30
6al | k=2
6h 5x +2x+5=0
3£
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