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PRELIMINARY EXAMINATION
SECONDARY FOUR

Candidates answer on the Question Paper.

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

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

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

Do not use staples, paper clips, 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 werk 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 90.

Setters: Ms Emmeline Lau and Mdm Emie Bte Abdullah

This paper consists of 18 printed pages, including the cover page.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax’ + bx + ¢ = 0,

~b + b’ — dac

2a

X =

Binomial Theorem

woor e (oo (o (e o

A n! n(n-1)..(n-r+1)
. e it - _
where n is a positive integer an N Rl "

2. TRIGONOMETRY
Identities
sin® 4 + cos’ 4 =1
sec?d =1+ tan” 4
cosec’d = 1 + cot® 4
sin(4+ B) =sin Acos Bt cos Asin B
cos(A+B)=cos Acos B sinAsin B
Axtan B
tan(A+ B) = fandxtan5
1 tanAtanB
sin2A4=2sin Acos A
cos2A4 =cos’ A—sin® A=2cos> A~1=1-2sin’> 4
2tan 4

tan24 ="
1-tan® 4

Formulae for AABC

a b ¢
sind sinB sinC
2 = p* + ¢ - 2bccos 4

A= labsinC
2
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4
1 Show that x—1 is a factor of 2x* —x* -3 x3+ 2 and hence solve the equation 2 (a) Show that the equation 2¢* —1=3¢™ has only one solution and find its exact value[.4]
2x* —x* =3x+2=0 completely. [51
Let £(x) be 2x* —x* ~3x+2. 2e"—1=3e"
£(1) = 2Q0)° — (1 =3(1) +2=0 26" 1= ;i
By factor theorem, x —1 is a factor of f(x). Let u = ¢
206 = x*=3x+2=(x-D)(2x* +bx-2) 3
Comparing coefficient of x* :h—2=—1 u-1= "
b=1 2P —u-3=0
2x° ~x* ~3x+2=0 Qu-3+1)=0

(x-D2x*+x-2)=0

3
u== or u=-1
x=lor 2x*+x-2=0 2

x 3 X _ : x
. ~1£41? -4(2)(-2) e = 5 or €' =-1 (rejected as " > 0 for all real x)
22) . 2¢* —1=3e™ has only one solution (shown)
_ -l \[1_7- . 3
4 e = E

sox=1or x~-1.28 or x~0.781

1
(b) Explain how the solution of 26" ~1= 3¢"% can be deduced from your answer in
part (a) and find the solution. [2]

i
26" _1=3¢"%

202 _] =302
1

m2x 1 _ 3eh; can be found by

The solution of 2e
replacing x in part (a) with In2x.

3
In2x=In=
2
3
2x==
2
3
X==
4
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3 (a) Giventhat y =x+4x—3, show that gxz = 6x-3

4x-3

1
d—y:\/4x—3 +x-%(4x—3)_5 @
_ (4x-3)+2x

N4x-3
6x-3

= shown
e ( )

&

i

6x
dx.
Vax-3

From part (a) %(x\/4x-—3)= 6:—33
x—

(b) Hence find the value of Jj

J-17 6x-3 dx=[xm:]:

4x-3

L7j£§f§dx=[xd4x—3]:+Lﬂx4x—3y%dx

r -7

1
= [xx]4x—3]: + —3—(—41J—ci)2
~(@)

[x/a3] 3_(‘“‘_"3)_

2

~[ VA3 - (A3 |+ [ VA -3 - a3 |
=40
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4  Anant moves in a straight line such that, 7 seconds after leaving a fixed point O, its
velocity is modelled by v =8+2¢—1>.

(a) Find the velocity of the ant when its acceleration is 1 cm/s’, [3]
Let the acceleration of the ant be a.
v=8+2t—1
a=2-2t
2-2t=1

(b) Find the distance travelled by the ant in the first 5 seconds. [51

v=8+2t—1"=0

#-2t-8=0

t+2)t-4)=0

t=-2(reject) or t=4
Distance travelled in the first 5 s

=J'48+21—t2 dt—.[58+2t-—t2 dt
Q 4

4 5
=|:8t+t2 —ﬁ} ~[8t+t2—ﬁ—i
3 0 3_14

. # B : 5 . 4
=K&@+4~3J—o}{&aws 3][&@+4 3]}

=30cm

Alternative for distance travelled
s =! 8+2t—1 dt

3

—gr+r -y
3
Whent=0,5s=0 =c=0
t3
s=8t+1" ——
3
3
Whmt=¢s=&®+@f—g%:26§
3
“mmz=is=&ﬂ+@f—%%=n§

Total distance travelled = 26 % + (26—?— —-23 é—) =30cm
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5 a0
A |B 7
g
C D
The diagram above shows the plan of a yard.
It is given that angle ODC =angle AOB =6, OD=7 mand OA=1m.
AB and CD are each perpendicular to OC. A fence is to be built along 4B, BC and CD.
(i) Show that AB+BC+CD=(8sinf+6cosd) m. {31
. AB
sin@=—=A4B
1 I
cosf = QIE =0B
. ocC
=—
sin 7 >
0OC=7siné
cos@ = D
7
CD =7cos®

AB+BC +CD =AB+(0C—OB)+CD
=sin @+ (7sin 8 —cos 6)+7 cos 6
=(8sinf+6cos ) m (shown)

(ii) Express AB+BC+CD in the form Rsin(H +a), where R>0 and 0°<ea <90°.[2]

AB+BC+CD =8sinf+6cos8
=Rsin(f+a)

R=+8+6*=10
tmwz=é }
8
oru(]
4

=~36.870°

=~36.9°
- AB+BC+CD ~10sin (6 +36.9°)
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(iif) Explain why the length of the fence needed can never be 11 m. [

Since the maximum value of sin(#+36.9°) is 1,
the maximum value of 4B+ BC+CD =10sin(6+36.9°)=10 (1) =10.
Therefore AB+ BC+CD can never be 11 m.

(iv) Find the values of @ for which the length of the fence is 8.5 m. 3]

10sin (6 +36.870°)=8.5
Sin(0 + 36.870") =0.85
Basic angle =sin™ (0.85)
~58.212° }
Since sin(6+36.870°) is positive, 8 is acute and 36.870° < 6+36.870° <126.870°,
0+36.870° =~ 58.212°,180°—58.212°
0~21.3°84.9°
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6  (a) Show that the second term in the expansion, in ascending powers of x, of (2 + %)n R (b) The first two terms in the expansion, in ascending powers of x, of (1- x)(Z + %) are
is n2"*x, where » is a positive integer greater than 2 and find the third term in a p+gx", where p and g are constants.
similar form. ] @) Show that the value of n is 16. (3]

AP A P EAN AT EN a-n(2+3]
[2 8) “(1]2 [8)72)12 (8} o s
=" +(n)2"—’ (i)_-_‘/" ) ’f} =(1-x)[ 2" +n2" x+,,.:|
= > -rk LZ—{ +...

1 2 ) =2" 42" x—x2" + ...
. Ul (P VS =2" +(n2"‘4 - 2")x+
~

Fa

Comparing coefficient of x :
=2"+n2" x+n(n~1)2""x" +...

n2"*-2"=0
Second term = #2"“x (shown) 2"t =2"
o
Third term = n(n—[)2""° x* n=oed
=16 (shown)
(i) Hence find the value of p and of g. [2]
p=2"%=65536

x\\s
1-x)| 2421
( ")( 8)
=(1-0)[2°+(16)2”x+16(15)2"x* +]
Comparing coefficient of x* :

g=16(15)2" - (16)2"
=-34816
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1
7 (a) The population of cheetahs, P, in n years, can be modelled by P = gb", where a and ()  Draw a straight line graph to show that the model is reasonable. [4]
b are constants. Explain how a straight line graph can be drawn to represent the s
formula, and state how the values of a and b could be obtained from the line. [3] t i
y
P=ab"
In P =In(ab") ’ ; ” T
=lna+nd" o : I : { |
InP=(Inb)n+lna (ii)}7—1~8¥—:.-,e S T e AU N g e g B P e e L
When we plot In P against n, 16 4+ : ' . o | Gl .
a straight line graph can be drawn to represent the formula. o A
14
Inb = gradient of the line
b:egm:limloﬁhc]in: 12 :
Ina =In-P intercept X [
g = ghP interept 10 7 |
. . 8 -
Alternative Plot Ig P against n
p f -
(b) Drone A moves along a horizontal straight line. Its displacement, s m, from a fixed 4 ) . _ Lok R et
point O, ¢ seconds after it passes through O is recorded in the table below. -
2
s 10 32 66 112
t 2 4 6 8
0 2 4 6 8 10
A physicist believed that these figures can be modelled by s = ur +-;—atz, (iiy Use your graph to estimate the displacement of Drone A when 7= 10. [1]
where u is the initial velocity of Drone A and a is its constant acceleration. s
When t =10, ?=17
s=ut+%at2 s=170m
So l at+u (iif) Drone B moves along the same horizontal straight line as Drone A from O four
seconds after Drone A. Its displacement, s m, from O, ¢ seconds after Drone A
Plot 2 against £, passes through O can be modelled by s= 3t* ~12¢. By us%ng your graph in
¢ part (i), explain how you can estimate when the drones will meet. 2]
s=3-12t
K 5 8 11 14 s
' ==3r-12
t
t 2 4 6 8 s .
Add the line ~=3¢—12 onto the graph in part (i)
t
The #-coordinate of the point of intersection of the two lines will be when the
drones will meet.
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8 (@) Show that the equation
(p+Dx* +(p+3)x—(p+2)=0
has two real roots for all real values of p.

(p+DxX*+(p+3)x—(p+2)=0
(p+Dx*+(p+3)x+[(p+2)]=0

Discriminant:
(p+3) -4(p+D[-(p+2)] }

=(p+3)" +4p+D(p+2)
=p'+6p+9+4p* +12p+8
=5p* +18p+17

=5(p2+15§p)+17

Since [ p+ —?—) >0 for all real values of p,

2
Discriminant = 5( p+ gj +§ >0 for all real values of p.
N

Thus the equation has two real roots for all real values of p.

VICTORIA SCHOOL 22/S4PR/AM/2
PartnerinLearning
793

BP-793

[4]

BP-794

14

(b) The equation of a curve is y =3x* —Sax+2a®, where a is a positive constant.

(i) Find, in terms of a, the set of values of x for which the curve lies below the line
y=10q" and represent this set on a number line. [4]

3x* —5ax+2a* <104’

3%’ —5ax—8a’ <0 \ J R
(Bx-8a)x+a)<0 “avﬁa > x
8 3
—a<x<—a
3
o——=
; —> x
(i) Find the value of a for which the curve touches the line y =1-3ax. [3]

3x* —Sax+2a% =1-3ax
3x* —2ax+2a*-1=0
Discriminant = 0

(-2a)' -4(3)(2a* -1)=0
4a° -24a> +12=0

a’= 3
5
3
a=,=
5
—0.775 (to 3s0)
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9  The equation of a circle C, with centre O, is x* + y* —4x—6y—5=0.
@) Find the coordinates of O and the exact radius of C. (3] (iif) Ppints A and B are on C such that 4B is a diameter of C and is also parallel to /.
Find the equation of 4B. 2]
2 2
X +y —4x—6y-5=0 Equation of 4B :
2g=-4 2f=-6 c=-5 y=3=—(x-2)
g=-2 f=-3 y=-x+5
Coordinates of O =(2,3)
Radius of C =+/(=2) +(=3)* = (=5) = /18 =32 units
OR
P +y—4x—6y-5=0
(x2 - 4x) +( ¥ -6 y) -5=0 (iv) Hence find the coordinates of 4 and of B. [4]
—2)2_9? 3212 5=
(=22 ]+[ (-3 -3"]-5 =0 X4 —dx-6y-5=0—(1)
x=2)+(y-3)* =18 y=-x+5-—-(2)
Substitute (2) into (1):
Coordinates of O =(2,3) X+(G-x)P-4x-6(5-x)-5=0
Radius of C =18 = 3y2 units x* +25-10x+x% —4x—30+6x—5=0
2x*-8x-10=0
' —4x-5=0
(x+1)(x-5)=0
The line ! is a tangent to the circle at the point P(5,6). x=-1 orx=>
From (2):
(ii) Find the equation of /. [3] y=6 y=0
The coordinates of 4 and B are (—1,6) and (5,0).
Gradient of OP = 6-3 = 3
5-2 3 Alternative
Gradient of [ =~1 y=-x+5 —(1)
Equation of /; [(x=2)" +(y-3) =18 —(2)
y—6=—(x-5) Substitute (1) into (2),
=-x+11
Y Jo-2) +(—x+5-3) =18
(x-2)+(2-x)7 =18
2(x-2)* =18
(x-2)"=9
x-2=13
x=-1 or x=5
y=—(-1)+5 y=—(5)+5
=6 =0
The coordinates of 4 and B are (—1,6) and (5,0).
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10 Continuation of working space for Question 10.
Area of shaded region
1
I 4—c'5‘dx—l(21n2+41n2)[31n2]
—4in2 2 2
2In2
e
e? 9 2

.—-‘4)5—? 45(ln2)

‘ 2 —4In2

axsae } ~2 2y
- 4in2 2

i
The diagram shows part of a curve with equation y =4—¢ 2 meeting the x-axis at the
point P. A line x=2In2 intersects the curve at the point Q. R is a point on the line
x =2In2 such that PR is parallel to the tangent to the curve at Q. Show that the

area of the shaded region is a(]n 2)2 +bIn2—c, where a, b and ¢ are constants to be

Lemn) 9,
[4(21n2)+2e 2 j—[4(—41n2)+26 2 ]»-E(mzr

% (In2)’ +24In2- 7) units®

determined. [12]
4 -%x Alternative
y=4a-¢ Area of shaded region
1
_1 1
AtP, 4-¢ 7' =0 - th(“—eﬁx]‘(ixﬂnzjdx
1 —4in2 4
e? =4 2in2
. _‘Ex | 2In2
—§x=1n4 = 4x—e—] —{:gx2+(1n2)x}
x=-2In4=-4In2 -5 » a2
QX _-}—e...%, r 2in2 1 1
dx 2 |4x+25 2 :| —[(»8‘(21112)2+(1n2)(21n2))—(—8'(—41n2)2+(1n2)(—41n2))il
LN L -4z
Whenx=2in2, & =12 1 " ) 9
‘ & 2 4 =|42m2)+2¢ 2 " -] 4(-4mn2)+2e ? )—-—(1112)2
Equation of PR: 2
1
y_o:z(x+2xn4) :(~%(mz)z +24ln2—7) units

11 1
=—x+—In4 or y=—x+In2
YT Y=

When x=2In2, y=%(2k12)+1n2=-;—1n2
Alternative to find the y-coordinate of R Let R(2In2,y,).

¥z =0 1
2In2—(-4In2) 4
6In2 End of Paper
& 4 v This document is intended for internal circulation in V‘ctarw School anly No part 'of this document may be reproduced, stored in a retrieval
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