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Preliminary Examination 2019 Additional Mathernatics 4047/01

Mathematical Formulae

"L ALGEBRA
Quadratic Equation

For the equation ax” + bx + ¢ =0,

. ~bxJB* —dac

x

2a
Binoniial Expansion
”n n . ny . n
(@+b) =a"+ |a"b+|_ |a"b +.. 4| a7 4l
I 2 r
! ~Nfn~r+1
where n is a positive integer and i - = = Dnzr D)
rjorin~r)t r!

2, TRIGONOMETRY

Tdentities
sin*d +cosd =1

sec’d = 1 + tan’4
cosec*d = 1 + cot™d
sin{A:k B) =sin Acos B*cos Asin B

c0s{ A+ B)=cos Acos BEsin Asin B

tan A tan B

tan(A & B) = —————mmr
1xtan Atan B

sin24 = 2sin Acos 4

0524 = cos® A~sin® 4 =2cos’ A~1=1-2sin> 4

2tan A
wn2d=—nf
1—tan" 4

Formulae for AABC
a b ¢

sind sin8 sinC

P = b 4 ¢’ —2becos A

A=iabsinC
2
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4(\/5__,]) cm 3\[2—'{'40111

PN P c

The diagram shows a triangle 4BC in which AB =4(\/_;: —T)om, BC=32+4em, £BAC=T5°

and ZBCA =6. Given that sin 75°=—"{§—(\/§ +1), find, without using a calculator, the value

of sin @ in the form of a+5+/2 where a and b are integers. 4]
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2 Evaluate, without using a calculator, lan[cos“ (—%H [3]

3 A function is defined by the equation y ::iﬁ‘lf— for 0 < x<27 where X¥#a.
S X

(i)  State the exact values of a. 1]
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G1)  Explain, with reasons, whether the function is increasing or decreasing. {5]
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4 A curve has equation y=¢>".

() Sketch the graph of y=¢". [2]

X

() Theenrve y=¢™" and y=e"* mectat point R where x=1. Find the valuc of k. [2]
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5 (8) Findthe rz;nge of values of i for which 9x” +8nx-+2n" >8 for all real values of x.

31
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() A curvehas equation y= (x-+3)x? —3x+6). Explain why y=(x+3)x*—3x+6) is
always positive for x>-3. [31
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6 The coefficient of x* in the cubic polynomial g(x) is @, where a >0, The repeated roots
of the equation g(x)=0 are 2. Find the value of @ if g(x) has a remainder of —-% and 28
when divided by (x+1) and (x—4) respectively. 4]
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7

The diagram shows a circle with centre O, diameter KL, NML is a tangent to the circle at L
and 3/ is the midpoint of NL. The lines KN and OM cut the circle at P and ( respectivcly.
The lines PL and OQ intersect at R. The line LQ bisects ZREM and ZNPQ = £LNKL.
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(@) Provethat OKPQisarhombus. [31
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(i) Provethat KOxRQ=LOXLR. 131
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8

5}«,{.. 3

In the diagram, a surveillance camera is mounted at a point 4 that is 20 m above a point 8. A
runner runs {rom point B along a straight course at a speed of 4 nw's The surveillance camera
tracks the motion of the runner by panning upwards and dowmwards at point 4, Find the rate of
change of the angle that the surveillance camera makes with AB when the runner is 15 m from
B. Give your answer in radians per second. {5]
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9 Theequation 2x° +x—4=0 hasroots @ and S . The equation 16x° +21x + p =0 hasroots

1+gf° 1+ga’
24

and . Without finding the values of & and S, find the values of p and ¢.

{6
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BLANK PAGE
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10 @ Find (s ). [2]
dx
() Hence find [Inx dx. 21
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(iii) ’ »

2

x=0.5 x=2

The diagram shows the lines x=0.5, x=2 and part of the curve ¥ =x*Inx. The curve

intersects the x-axis at the point P and the tangent to the curve at P meets theline x=2 at
point Q. Find the total area of the shaded region. 6]
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1

The table shows experimental values of two variables x and y,

0.1 05 1 1.5 2
y -5.95 1.63 0.83 0.61 0.5
1t is known that x and y are rclated by the equation ij—: ax+é%;—, where a and b are
constants,

®

Plot L against \/; to obtain a straight line graph.
Y

2]
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116)
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(i) Use your graph to estimate the values of a and b. 4]

(i) If, instead, a straight line is obtained by plotting L against s , find the gradient
yx JVx

of the line. [2]
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12
yA

/Q%C on

A(~10,-3)

The diagram shows a kite with vertices 4(~10,-3), B(0,g), C(2,1) and D. Itis given that angle
ABQ is equal to angle OBC.

(i) Show that g =2. [4]
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(i) Find the coordinates of the point D, [4]
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Nan Hua High School
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(iii) Find the area of the kite ABCD. . 2]
13

To study the effects of water waves, a wave generator and a rubber duck were placed in a water
tank as shown in the diagram above. The height, k metres, from the bottom of water tank was

modelled by k= aSin(kz‘)+b , where ¢ is the time in hours after midnight and a, b and k are

constants. The motion of the rubber duck was observed for 36 hours. The minimum hei ght of
1.5 m from bottom of water tank was first recorded at 06 00. The maximum height of 2.5 m was
first recorded at 18 00.

(i) Find the values of ¢, b and k. ‘ [3]
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(i)  Using the values found in (i), sketch the graph of k=asin(kt)+b for 0<£<36. [2]

h(m) 4

» 1 (hours)

(iii) Find the range of values of ¢ such that the rubber duck is above 2.1 m. (3]

~ End of Paper ~
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Answer Key
15
1 6442 2 -
3@ a=0,2rx 3(i) Decreasing function
40) va /
y= 211
o0&
Coe 10,67
TS v @ TTY
|
4G k=2 5(a) n<~6 or n>6
6 q= 8 0.128rad/ s
= —-6, = "'I v ] 2
9 p==oq 100) 3 Inx

10(ii) jf 1nx¢x=-;-f 1nx~%x‘ 4¢,, where ¢, is an arbitraty constant

10Gi)  0.639 wnit® (3s.£)
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116)

16) a=2[15102.5},b=-16[-2125t0-1.125]  11(ii) 0.8
12¢6  D{,-D 124iD) 20 units®
BO 05, b6=2, k=2
12
130D h )
2] pialedaleie ey i
200N
2 ""“"“""“""“""‘,'I‘Z """ ":"‘"""‘;‘i* """"""""" /i
RN Kl ] Y ]
N 0 PN
1.5 ....,...::"_-‘.."‘ _____ .{ —————— [ QUGN L—-_...::.‘.--y_"'_f..---.. :
H ] ] ] ¥ 1
H 1 ) ] ‘ 1
H 1 1 ] ] 1
) 1 1 1 1 1
: 1 1 1 3 H
! ' i . : .
1 1
H t t ] ¢ 1
H ] ' ] t ]
\ 1 ] ] 1 t
H 1 3 1 i i
¢ H : H 1 H]
t | 1 H H :
! | i 1 1 [ -
0 3 iy T 24 36 35> (howrs)

13GH) 12.8<1<232

Page 26 of 26



( )]Ctass ]

R S
NAN HUA HIGH SCHOOL
PRELIMINARY EXAMINATION 2019

Subject : Additional Mathematics
Paper : 4047102

Level : Secondary Four Express
Date : 2 September 2019
Duration : 2 hours 30 minutes

READ THESE INSTRUCTIONS FIRST

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

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

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

Answer all the questions.

Write your answers on the space provided.

Give non-exact numerical answers correct o 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 sclentific 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 question.
The total number of marks for this paper is 100,

For Examiner’s Use

This paper consists of 24 printed pages.

Page 1 of 26



~—— l

Nan Hua High School
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Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax®+ bx + ¢ =0,

~bb? ~4dac
o 2 ND TRAC
2a

Binomial Theorem

(a+b)" =a" +['1’Ja"“b+@a”’3bl +...+(':Ja""b' bt b,

] - -
where n is a positive integer and Mo ®__naz])e-rt])
rj rin-r) r!

2. TRIGONOMETRY
Identities
sin®A + cos’d = |
sec* A =1+ 1an’*4
cosec’d = 1 + cot’d
sin{ A+ B)=sin Acos Bt cos Asin B
cos(A % B) = cos Acos B sin Asin B

tan A+ tan B
it )= — T ——
{ ) lFtan Atan B

sin24 = 2sin 4cos A
cos2d=cos® A—sin® A=2c0s® A~1=1-2sin" 4

2tan A

tan 24 T e e
I—tan~ 4

Formulae for 44BC

a b [

sind sinB sinC

a® =b* +¢* —2bccos 4

Area of AdBC = %bcsin 4
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1

(a) Without using a calculator, find the value of 9%, given that -;—(5’ )(3zx +8 1) =45,

() Sketch the graph of y=2log, x—1 forx> 0,

¥y

3

®Y

Page 3 of 26
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(c) Solve the equation log, %«f; =1+2log, 81 .

Pagec 4 of 26
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2 In a natural habitat, the population of a certain species of snails is given by
P= 0.8(Ae" +500) » where 4 and & arc constants and £ is the time in years starting from
1 January 2010. Over a period of 8 years from 1 January 2010 to 31 December 2017, the

population decreased from 50 000 to 19 000.
(i)  Calculate the values of 4 and of k.

Page 5 of 26
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(i) Calculate the year in which the population is 30% more compared to 31 Dec 2017.  [3]

(i) Explain, with justification, the expeoted population of the snails over a long period  [2]

of time,
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4x A4 1 2 M+ . .
T in partial fractions. [5]
x(2x=1y

3 (i) Express
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4xF 4 42357 ~24x+5
sx(2x-1)°

(i) Hence find j

4 (8) (i) Writcdown the general term in the binomial expansion of (%*

(ii) Write down the power of x in this general term.

15
=z
3

Page 8 0f26
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(it} Hence, determine the coefficient of x™ in

(iv) Hence determine the coefficient of x™ in ( 2,

6 x\°
the expansion of (—,——'——] .
x 2

Page 9 of 26
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(b) The coefficient of x* in the expansion, in ascending powers of x, of (1+x)" {5~ 2}:)‘ {5}

is 3210. Find the value of n, where n is a positive integer.
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5 () Solve the equation 4—|2x+3]=x.

(B) A curve has the equation y =(2x-1) 9.

()  Explain why the Jowest point on the curve has coordinates (»:12,—9) .

Page 11 0f 26
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(i))  Sketch the graphof y = |(zx~1)l -9| ) [3]
)’
P X
(i) Determine the set of values of m such that I(Zx - l)z -9{ = mx—2 has no solution. 21
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6  The coordinates of the points A, B aud C arc (0,7), (~1,0) and (6,~1) respectively.
(i)  Show that 4B is perpendicular to BC., 2]

(ii) Explain why 4, B and C lie on the circumference of a circle, C; with diameter AC.
]

(iff) Find the centre of C. (1]
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(iv) The tangent to C; at point B is also a tangent to another circle, Cz. Given that the centre of
C, lies on both the y-axis and the perpendicular bisector of BC, find the equation of Ca.
[8]
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BLANK PAGE
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7 ()  Prove that sec3x (sin 3x-2sin® 3x) =tan 3xcos 6x . 4]

Page 16 of 26



Nan Hua High Schoo!
Preliminary Examinalion 2019 Additional Malhemalics 4047/02

(ify Hence find, for 0<x < 13{, the valucs of x in radians for which

~2$in§xcosz.\' =sec3x(sin 3x-2sin’ 3x) .
2 2

Page 17 of 26

(61



Nan Hua High Schoof

Preliminary Examinalion 2019 Additional Mathemalics 4047/02
8 IN
I 110 km/h
90 kmvh
oY BUS—
Car 4 B lom Car B

‘The dingram shows Car 8, whicl 15 48 ka due cast of Cav 4. Both cars start moving at the same
time. Car L travels due porth al a constont speed of 110 kivh while Car & wravels dus west at 4
constant speed of 99 hin'h.

()  Thedistance between Car A and Car B at time ¢ hours affer the cars started moving is denoted
by L ki, Express L in the form of ,/ ptt4(g—rty* where p, g and r are constans.
13]
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(i)  Given that £ can vary, find the stationary value of L.

[5]

r

(iif) Determine whether this value stationary value of L gives the maximum or minimum distance
between Car 4 and Car B. 1]
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9

o | 12m

®

For a theatre production, a panel is constructed by joining an isosceles trapezium and a
right- angled triangle together,

It is given that O4 = $ m, OF = 12 m and O4 is perpendicular to the base OF. OCD is
perpendicular to DE and makes an angle @ with the base OF. 4B and OC are the parallel
sides of the trapezium OABC and AB =2 m.

The total length of the edges of the panel OABCDE is represented by 5.

(i) Showthat § =12cosd+2sinf+22.

3]
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(1)  Express § in the form of Rcos (6~a)+Q, where 0 is a constant, R>0and [4]
0° < <90°.
(iii) A 30 m LED strip is placed along all the edges of the panel OABCDE. Triangle [41

ODE of the panel is to be painted in black. Calculate the area to paint.

< Page 21 of 26
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10 A particle X, moves in a straight line with velocity, v m/s, given by v =21 +kt+63,
where k is a constant and ¢ s the time in seconds, measured from the start of the
motion. Its initial displacement from a fixed point O is ~8 m. The minimum
velocity of Xoceursat £= 5,75,

(2]

(i)  Find the minimum velocity of X,

2]

(ii)  Find the values of ¢ for which the particle is at instantaneous rest.
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(iii) Find the distance travelled by particle X' when £=7.

Page 23 of 26
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Another particle Y starts its motion at the same time as particle X and moves in a
straight line with an initial velocity of 6 m/sfrom O. lIis acceleration, @ m/s?, is

given by a=%r.

(iv) Show that particle ¥ will not change its dircction of motion. 31

~End of Paper~
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Answer Key:

la | 4035

b 1}
[
¢ 6561 or 1
9
2 |-0.123
(@) |t=5.81967 (must have). In year 2015

()

As { becomes very large (over a long period of timg), ¢ !%%0%
0. Then expected population is 2 = 0.8 (0 + 500)

approaches

=400
3(® 1 3
e o s S
IR ey
(ii) 3
+In -!-—ln 2x =1}t
1 B N oy e
48(0 ( ](6 15-r ( ,_30;1,)
affi) Powerofx-—-30+3r
afiii) | ~84440070
a(v) [ 1430
243
b 9
Sa 1
X=—or -7
3
b(i) | For xeR,
(2x-1)' 20
(2x-1)-92-9
yz-9

Aty=-9,x= % Hence lowest point is (—;—,-9)
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b(ii) »
59
L3N
A
WA
Vi \,i
AU B
y o1y .
B L ¥
biii) | -2<m<1
5()

Product of the gradients of AB and BC =(T)x (—--’l;) =-]

.. AB is perpendicular to BC.

(i) { From (i), 48 is perpendicular to BC implics that £A4BC = 90°.
Ducto £ inasemi-circle, AC is the diameter of the circle, and 4, B and C
are points on the circumference of the same circle,

(i) | (3.3)

) | X +(y+18y =100.

i) rr

33

80) | 1 =.f121007 + (48— 900)°

(i) |37.1

(iii) | L is minimum

) | 5=12cosf+2sind+22

(i) | §=12.2c0s(0—9.5%)+22

(i) [322m°

10 | -3.125 mis

(i) j70r45

@G | 117m

)

For all values of 1, since %tz >0,v>0.

Particle will not change its direction of motion since velocity is always
positive.
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2
Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation gx*+bx+¢ =0,

_ —bi\/bz—tlac
— -

Binomial Theorcm

(ﬂ + b)" =4" +(,1,) a".]b + (;)anjz b2 e (:]a"‘rb’ +...+ "

. o ! Y ~r+1
where » is a positive integer and "= i _hn ) (nor+1)
r {(n-r)r! »!

2. TRIGONOMETRY

Identities
sin®4 +cosfd=1.
secfA=1+tan"A.
cosec* A =14 cot* 4
sin(A+ B)=sin Acos Bt cos Asin B
cos( A+ B) = cos 4cos B Fsin Asin B
dm A% tnd
13tanAtan B
sin24 =2sin 4cos A
c0s24 =cos? A—-sin’ A=2cos? 4-1=1~2s5in* 4

wn2d =204
1-tan® 4

tan(A L B) =

Formulae for A ABC

sind sinB sinC’
=5+ —2bccos A.

A=-1—absinC.
2

Presbyterian High School AB42/0VAESN Prelim/2019



Answer all questions in the space provided.

1 The roots of the equation x* ~12x+25=0 are 2a +# and 28+ ¢ .

() Findthevalueof o+ 4 and aff. 141

(i) Hence, form an equation whose 1oots aree and . {13

Preshyterian High School 4042/01/14ESN Prelim/2019



4

2 Theline y=x+4 meels the curve p* = 7—2x at the points P and Q. Find the equation of
the perpendicular bisector of PQ. (5]

Presbyrerian High Schoo) 4047/0V4ESN Prelim2019



3 Express

Presbyterian High Sehool

(3-2x)(x*+2

) in partial fractions.

404T/01/4ESN Prelim 2019
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6

4 The diagram below shows a circle with points 4, B, D and F on its circumference where BF = BD.
The tangent to the circle at D meets BF extended at £ and AH extended at C.

A B
F
C
E D
Prove that
(i) triangle EFD is similar to triangle EDB, [2
(i) ED>~EF'=EFxDB. 3]

Preshyterian High School 4047/0)/AESN Prelim/2019



5 (3  Given that 4—[ =3 , evaluate 107, [3]
2:+ Sx

(b) A rectangular block has a square base of side (1+J§) cm. The volume of the block
is (14+8\/§) em®. Without using z calculator, find the height of the rectangle,

in cm, in the form (a+b\/§), where a and 4 are integers. [3]

Presbyterian High School 4047/D1/4ESN Frelim 2039 [Turn Over



2x
% -1
() Explain whether £'(x) is an increasing or decreasing function. [3]

6 A curve has the equation f (x), where £'(x)= for x>0.

(if) Given that £(2)}=8, obtain an expression for £(x), leaving your answer in exact form.  [3]

Presbyterian High Schoot 4D47/01/4ESN Prelim/2019
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7 A dog park consists of a rectangle ABCD and a semicircles of radius » m. The perimeter of the

park is 200 m.
D C
1
i
1or
!
E
1
|
1
1
A B
(i)  Express the length of 4B in terms of . [2)

(i) Given that » can vary, find the radius of the semicircle such that the dog park has the
largest possible area. [4]

Presbyterian High School A047/D14ESN Prefim 2019 [Tura Over
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8 The diagram below shows part of the curve y=1Inx? for x>0.
Y

A

3
B y=Inx"

/A -

(i) Find the exact coordinates of 4 and of 5. [2]

(i) Determine the area of the shaded region bounded by the curve, the line x=4, and
the x-axis. 4}

Presbyterian High School AQ47/B)/4ESN Prelimf2019
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$ The equation of a circle, C is x* +y° —hoc+{k+2)y+c=0, where & is a constant and ¢2 0.
The centre of the circle lies on the line 2x+5y+14=0.

(i) Find the value of the constant k. 4]

(ify Hence, find the range of values of c. [2)

Presbyterian High School 4DAMDI/ESN Prelim 2019 [Turn Over
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y=|ax+b]

\s P

/ "
Q

R 0

The diagram shows the line y=4 and the graph of y=}ax+bi , where a and b are positive

constants. The graph crosses theline y = 4 at the points P and 5, crosses the y-axis at Q and meets
the x-axis at R,

(i) Given that the x-coordinate of P is 1.5 and that PQ : PR =3 : 4, find, with full
explanation, the x-coordinate of S. ki

(i) Find the value of @ and of &. 3]

Presbyterian High School 4047/01/4E5N Prelim/2019
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11 (i) Show that 4cos®x~2sin®x can be written as acos 2x+b, where g and b are

integers. 2]
Hence,
(i) state the period, in radians, and amplitude of 4cos? x~2sin? x, 2]
(i) sketch the graph of y =4cos? x~2sin®x for 0< x < 2 radians. (2]
¥y
b
0 x

Presbyterian High Sehoo! 4047/01/4ESN Prelim 2019 {Turn Over
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12 (a) Find all the values of x between 0° and 360° for which V8 sin (x-30%)=-1.

(b) Given that 2 < x <6, find the values of x for which 2tan® x 13 =secx.

Presbyierion High School AD47/01/4ESN Prelim/2019
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13 An object at 4, with an initial displacement of 3 m from a fixed point O, travels in 2 straight line
so that its velocity, v m/s , is given by v =% —5¢+ 6 where ¢ is the time in seconds after leaving A.

(i)  Find the values of £ when the object comes to an instantaneous rest. [2]

(i)  Find the acceleration of the objectat r=35 s, [2)

(i)  Obtain an expression, in terms of ¢, for the displacement of the object from O after
¢ seconds. 2]

Presbyterian High Schoot 4047/01/4ESN Prelim 2019 [Turn Over
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(iv) Find the average speed of the object in the first 5 seconds. 4]

END OF PAPER

Presbyterian High School A047/0/4ESN Prelim/2019



PRESBYTERIAN HIGH SCHOOL

ADDITIONAL MATHEMATICS 4047101
Paper 1
26 August 2019 Monday 2 hours

PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL
FRESBYTERIAN HIGH SCHOOL PRESBYTERIAN RHIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL
PRESBYTERIAN RIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL PRESBYTERIAN HIGH SCHOOL

2019 SECONDARY FOUR EXPRESS
PRELIMINARY EXAMINATIONS

MARKING SCHEME

Setter: Mdm Manju Manocharan
Vetter: Mr Tan Lip Sing

This question paper consists of 15 printed pages and 1 blank page.

Presbyterian High Schoo! 4047/01/AESN Prelim2019



2

Answer all questions in the space provided.

1 Theroots of the equation x” -12x+25=0 are 2¢ + f and 2+ c.

(i) Find the value of a~+f and aff.

41

(ii) Hence, form an equation whose roots arear and 5. 1]

O]
Sum of roots = 2a + S +28+a
3a+38=12
. a+f=4
Pdt of roots = (22 + S} (25 +a)
sap+2(o+f7)=25
5ap+z[(a + Y —2aﬁ]= 25
af+2(a+p) =25
af =25-2(4)

=7

Bl

Ml
M1 [Seen{a + B)’ —2af]

Al

(i)
Equation:
X =4x=7=0

B1v {follow through)

Presbyterian High School
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2x

z for x>0.
x“ -1

6 A curve has the equation f (x), where {'(x)=

(i) Explain whether £ ‘(x) is an increasing or decreasing fumction. 31

{ii) Given that f(2)=8, obtain an expression for f (x). Leave your answer in exact form. {3]

U]

f'(x):

2x
-1

(x2-1)(2)-(2x)(2%)

(:c2 _ 1)2 M1 [use of quotient rule accurately)

£(x)=

-2x*-2

5
N —Z(xz +1).

T

Foralix> 0,
2
¥ +1>0 and (xz—-l) >0

M1 [either numerator or denominator > 0
-2(x*+1) seen]

T e <0
(*-1)

. . . Al [with conclusion]
Hence, £7(x) is a decreasing function for all x> 0.

6]
2x
£{x)=
=) 2o
2x
f(x)= dx
(x) sz 1
:In(xz—l)—i-c M1
When f(2)=8,
8=In(4-D+¢ M1 [Finding the constant, ¢]
c=8-1n3
~f(x)=In (xz —1)+ 8-In3 Al [Ogly accept exact form]
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7 A dog park consists of a rectangle ABCD and a semicircles of radius » m. The perimeter of the

park is 200 m.
D [
]
{
[ r
£
i
1
1
}
A B
(i) Express the length of AB in terms of x. 2
(i) Given that x can vary, find the radius of the semicircle such that the dog park has the
largest possible area. R 4]
W .
200=2AB+2r+—2-(2m‘) M1
AB= 200-2r—nr
2
=100—r —-]-m' Al
2
(i)
LY
Areaof park =2r{A4B) +-£(7rr )
A= 2r(1 00-r —%n’l")-}-%(ﬂr?’) M1 [with subst}
A=200r 27" ~ar? +-§-7rr2
A=200r-2r% —%m‘z
a“_ 200—4r—-nr
dr
When —Zdé =0,
dr
200—-4r—zr=>0 Ml
e 200 Al
n+4
&4
;:f =47 <0 Ml
= A is maximum

Presbyterian High School 4047/D)/4ESN Prelimf2019
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8 The diagram below shows part of the curve y = Inx? for x>0.

¥

A

» X

/A

(i) Find the exact coordinates of A and B. 121
(i) Determine the area of the shaded region bounded by the curve, the line x=4, and
the x-axis. [4]
®
y=Inx?
Whenx=4,y=In16/4In2
When y=0,x=:x+1
A (1,0) and B (4,In16) B, !
(i1
y=ln x?
= e% M1 [making x the subject]
2
[
16
= [235] M1 [with correct limits from (i)]
o
= 2[8‘"4 _ l]
=6
Area of shaded region = 41n16-6 M1 {seen 4In16 or equivalent from (i)}
=161In2~6 sq uniis
= 5,09 sq units Al [accept all proper exp of 16In2]
Presbyterian High School 4047/01/4ESN Prelim 2019 [Turn Over
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9 The equation of a circle, C is xtayt ~kc+(k+2)y+c=0, where k is a constant and ¢20.
The centre of the circle lies on the line 2x+5py+14=0.

(i) Find the value of the constant £. 2]

(ii) Hence, find the range of values of c. 21

Kl

)
x4yt -+ {k+2)p+e=0
2g=-k and 2f=k+2

E k
. Centre PR B1 [accurate to find g and /]
Since the centre lies on 2x+5y+14 =0,
k k+2

2= a5l =222 |414=0

G5 i
s(iﬁ] k14

2

~5k-10=—-2k-28 M1 [method shown to simplify}

3k =18
k=6 Al

(i)
Since k=6,

6Y [ 6+2Y
=Wz =2 )¢ Ml

S 0<e<25 Al

Presbytesian High School  * 4047/01/3ESN Prelim/2019
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10
4
y= lax + bt
s M I -
t
1
|
I
1
t
rE >
The diagram shows the line y=4 and the graph of y=]ax+b] , where a and b are positive
constants. The graph crosses the line y=4 at the points £ and S, crosses the y-axis at O and
meets the x-axis at R.
(i) Given that the x~coordinate of P is 1.5 and that PQ : PR = 3 : 4, find, with full
explanation, the x-coordinate of . 4]
(i) Find the value of 2 and of 4. 3]
®
PQ_ 15
PR PM M1 [use of ratio]
31
4 PM
P =2 units
s x—coord of M = ~0.5 Al [x-coord of M]
PS=2PM =4 units Mljlength of PS]
sox~coord of S = -2.5 Al
(D)
R(~0.5,0)
Gradient of PR = % =2 M [or finding gradient of SR =~ 2]
Eqnof PR:
y-4=2(x—1.5) M1 [subst into equation]
y=2x+1
La=2,b=1 Al
Presbyterian High Schoot 4047/8)/4ESN Prelita 2019 [Turn Over
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11 (i) Show that dcos x—2sin’x can be written as acosZx+5, where a and b are

integers. {2}
Hence,
(if) state the period, in radians, and amplitude of 4cos” x~2sin” x, {2}
Giif) sketch the graph of y=4cos® x~2sin’x for 0< x< 2 radians. 21
®
4cos” x—2sin’ x
=2(2c;os2 x) —2sin’ x
=2(cos2x+1)—(1-cos2x) M1 [Double angle formula on sin®x
=20c0s2x+2~1+c052x or cos%]
=3¢052x+1 Al
(i)
Amplitude =3 Bl
Period =n Bl
(i}
y
A
4
) ] A ! »
K w2 x 32 2
2

C1 ~Correct shape and amplitude
C1 —Correct period

Presbyterian High School AD47/01/4ESN Prelims2019
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12 (a) Find all the values of x between 0° and 360° for which 8 sin (x~30°)=-1. 31
{b) Given that 2 < x < 6, find the values of x for which 2tan” x—13=secx. (4
@
VEsin(x-30°)=-1
sin{x-30°)= —t}_g

For x-30° 1o exist in this interval, ~30°<x-30°<330°
. ol ! o

basic angle, & =sin [K]—ZO.’IM

x=30°=-20.704°,180° +20,704°, 360~ 20.704°(r2f)

x-30°=-20.704°,200.704°

x=9.295°,230.704°

x=9.3°,230.7°

M1{basic angle without correct
value]

M1[for any one correct angie]

Al [correct to 1 d.p]

()]
2tan® x-13=secx

2(scczx—1)—13=secx
2sec? x—15=secx
2sec? x—secx—15=0
{2secx+5)(secx~3)=0

2secx+5=0 or secx=3

5 1
secx=—= Of  COSX=-—
2 3

M1 [use of identity]

Mi

2 .
cosx=—% x=1.2309(rej), 27 ~1.2309 M1 [solving for both 1 factors
x==1.159 (rej) ,7+1.159 e momct fraction. NO
x=4.30, 5.05 Al
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13 An object at 4, with an initial displacement of 3 m from a fixed point O, travels in a straight line

so that its velocity, v /s, is given by v =12 ~5¢+6 where ! s the time in seconds afier lcaving

A.

() Find the values of  when the object comes to an instantaneous rest.

(i) Find the acceleration of the object at =35 s.

(i) Obtain an expression, in terms of 1, for the displacement of the object from O after ¢

seconds.

{iv) Find the average speed of the object in the first 5 seconds.

2]
2

2
4

(i) When at instantaneous rest, v=0

v=11-5t+6
2 -5t+6=0 M1[equate to 0]
(t-3)(¢-2)=0
t=3 or 2 Al
)
dv
a=€t‘
25 M1 {Finding 4]
When =5,
a=2(5)~5
=5m/s Al
Giny
s:j(z’—5t+6)df
3 2
=-‘-—~§t—-+61+c Ml
3 2
Whenr=0,5=3,¢=3.
3 2
_-_s=13.-5L2+5:+3 Al

Presbyterian High School
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(iv) When/=2,

O
3

+6(2)+3
2 (2)

=72
3
When =3,

3 2
s=3-—%+6(3)+3

Average speed in first 5 s

[73~3 +(73—7—1-]+(121—7l)
L3 3 2 6 2

h 5

95
5

=1.9m/s

M1 [finding 2 out 3 relevant s
values]

M1 [finding 3rd relevant s value]

M1 {2 out 3 dist calculated correctly
based on above values]

Al

[Full 4 marks if equation used does not include ¢=3 from (jii)]

END OF PAPER
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