
Visit
   FREETESTPAPER.com

for more papers

           
       Website: freetestpaper.com

          Facebook.com/freetestpaper
      Twitter.com/freetestpaper

https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/


BP- 148

CANDIDATE
NAME

REGISTER
NUMBER

BEDOK VIEW SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2023

CLASS

ADDITIONAL MATHEMATIGS
Secondary 4 Express / 5 Normal
Academic

Candidates answer on the Question Paper.

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Answer all the questions.
Give non-exact numerical answers conect to 3 significant figures, or 1 decimal place in the
case of angles in degrees, unless a difierent level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded ofthe 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 of the marks for this paper is 90.

Setter(s): Mrs Kuek

PartnerlnLeaming
.146

This document consists of 22 printed pages.

I

4049t01
29 August 2023

2 hours 15 minutes

Write your index number and name in the spaces at the top of this page.
Write in da* 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.



BP- 149

Quadratic Equation
Forthe equation ax2 +bx+c =0,

-bt

Binomial Theorem

(a+b)'=a'+ (t).' ',. (;)

Mathematical Formulae

I, ALGEBRA

a'-'b' + ..- +

2a

g
r,)lrl

a'-'b'+...+b",

where n is a positive integer and
rt(n - r)t

2. TRIGONOMETRY

sin'l+cos'l=1
sec'A--l+tar.z A

cosec'A -- l + cot2 A
sin(l + B) = sin lcosB t cos lsin B
cos(l t B) = soslcosB+ sin I sin B

tan( A+ B\ = 
tuAlwB
l+tanAtanB

sin2A = 2sit Acos A
cos2A = cos2 A-sin'A=2cos2 A-1=l-2stt2 A

,*rza= 2^!
l-tan'A

Formulae for LABC
abc

sin A sin B sin C
a' -- b' + c' - 2bc cos A

I
L.ABC = : ab sinC

2

nl. n(n-l)...(n-r+l)
rl

Identities

PartnerlnLeaming
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1 (a) Express xz -4x+3 in the form a(x+b)2 +c where a, b and c are
1

2

constants. 12)

(b) The line y=p intersects y=-Lr'-4*+3 at2 real and distinct points.'2
Find the range of values ofp.

(c) Student B stated that the curve u=-!*'-4x+3 lies below the x-axis.'2
Do you agree or disagree with student .B? Explain your answer.

t1l

t1l

PartnerlnLeaming
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- 8x4 + sxt 43x2 -36x + 272 Express -----------:--- -i- m partlal tractlons.^ 2x'-9x'
t6l

PartnerlnLeaming
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3 (a) (D
t

Find the period of f 1.r) = 31a1 : .) t1l

(ii) Find the amplitude and period ofg(x) = I - si11v . t2l

O) Sketch, on the same axes, the graphs f(x) and g(.r) for 0< x<2tt . t4l

PartnerlnLeaming
150
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(c) Hence, state the range of values of r, between 0 and a, forwhich f(x)
and g(x) are both increasing as x increases.

(d) Find the equation ofa straight line to draw in order to find the solution of

the equation 3r tatl + x -- 2tt .

t1l

PartnerlnLeaming
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4 (a) (i) Explain why the powers of

constant.

is always odd, where a is a
f
2x

tl

J

2x

ll

IS

t3l

t4l

(ii) Given that the coefficient of 1 in the expansion of
x

168399, find the value ofa.

PartnerlnLeaming
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(b) (i) Find, in ascending powers of x, the first four terms in the expansion

of (t+zx')' ,leaving your answer in terms of n .

(ii) If the ratio of the coeffrcient of x2 to the coefficient of .16 in the

expansion of (t+zx')^ is 1:28, find the value of n.

l2l

t3l

PartnerlnLeaming
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5 A particle P which moves in a straight line, starts from a fixed point O so that

its velocity, v ms-l, is given by v = e'' - 4e-'' , where , is the time in seconds

after leaving O.

(a) Find the expression for the displacement in terms of t.

(b) Find the acceleration ofP when it attains its greatest distance.

PartnerlnLeaming
1
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Continue working for part (b)

(c) Find the total distance travelled in the first second. tzl

PartnerlnLearning
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6 In the diagram below, the line ,43G is a tangent to the circle with BD as a

diameter and C as the centre. lE - ED and triangle BDF is inscribed in the

circle where DFG is a straight line.

E

D

(a) Prcve that AB:2EC.

(b) Prove that FBxBD= FDxGB.

PartnerlnLeaming
156

A

B

G

tll

t3l



BP-159

7 The straight line 3y-x=6 intersects the arve 2y =2(2v-7)2 +n tt the

points l(nr, 2.5) and B.

(a) Find the value of mandof n.

(b) Find the coordinates ofpoint B.

PartnerlnLeaming
157
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8 The set of values of x which satisff the inequality x2+3x+q<2x+7 is

p < r < l, wherep and q are constants.

(a) Show that g: J.

(b) Hence, find the value ofp.

t2l

t2l
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9 A curve is such that its gradient function is given as Sf! , *n"r" t i, "

non-zero constant. The curve passes through point -{ +,{) The tangent to
16'4)

the curve at the point Zis parallet to the line 4y-3x=6.

(a) Show that the value of I is 2. t3l

PartnerlnLeaming
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(b) Hence find the equation of the curve, leaving your answer in its exact
form. t4l

PartnerlnLeaming
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10 The diagram below shows aparallelogram EFGH in which the coordinates of
the points G and H are (12, 8) and (9, 3) respectively. The line FG makes an

angle d with the horizontal and tan d = | . The point J lies on FG such that Il-l
2

is the shortest distance from Il to FG.

G (12,8)

,3)

(a) Show that the equation ofthe line FG is 2y=28-*.

PartnerlnLeaming
161
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(b) Find the equation of the line FIJ.

(c) Find the coordinates ofpoint -/.

t3l

t2l

PartnerlnLeaming
162



(d) Given that F/: 19.IG, find the coordinates ofpoint I'.

(e) Given that there is a point M on the line FG such that the area of triangle

GIIM is 19.5 units2, find the coordinates of point M.

PartnerlnLeaming
163
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ll (a) Find the range of values of z where the cttpte y = ry62 aJ lies entirely

above the straight line y = {5x + 7 - m where rz is a real number, leaving
your answer in its exact form.

(b) State the values of rz where the straight line y = {5x + 7 - m is a tatrgent

to the curve Y = mr2 +'l .

t4l

Ill

PartnerlnLeaming
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12 The table below shows the 5 recordings ofan experiment where the variables of
,x andy are related by the equation ev =a* where a and D are constants.

Recordings 1.t z"d rrdJ 5th

x 1 2 3 5 7

v 1.10 2.28 2.50 3.89 4.41

(a) Explain how a straight line $aph may be drawn to represent the given
equation.

ParlnerlnLeaming
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(b) Draw the straight line on the gmph paper provided for the given data. 12)

+-
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(c) Due to some error, one ofthey readings has been recorded wrongly. From

the straight line graph, estimate

(i) the correct reading ofy,

(ii) the value of a and of b,

(iii) the value ofy when "r = 4 .

END OF PAPER

tll

t3l

tll
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Quadratic Equation
Forthe equation ax2 +bx+c=0,

Binomial Theorem

(a+b)'=a'a
tr) (;)

Mathematical Formulae

r. ALGEBRA

-bt b' - 4ac

a'-tb +

2a

n\
ta D +

2)t

)

+ a,, ,b,- + .., + b, ,

where z is a positive integer and
n

r
nl.

rl(n - r)l
n(n-l)...(n-r +l)

rl.

2. TRIGONOMETRY

Identities

Formulae for LABC

sin2l+cos2l=l
sec'A=l+tant A

cosec'l =l+cot2 A
sin(l t B) = sin lcos Ba cos lsin B
cos(l + B) = cos lcos B + sin I sin.B

ran Attan B
taa( A+ Rl = 

-

l+tan A tan B

sitZA = Zsin Acos A

cns2A: cosz A-sin', A=2cos2 A-1=l-2sin2 A
ztan Atan).4=-

|-tan'A

abc
sin ,4 sin.B sin C

a2 :b'+c'-2bccosA
I

LABC = - absinC
2

PartnerlnLeaming
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I By using a suitable substitution, solve the equation 3' : 2 + 24 l3)-1 . t4l

PartnerlnLeaming
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2 (a) The firnction of a curve is given by y = 1ax +l) e3'-t *aff =Ut' t (6x +7) .

Find the value ofa.

(b) Using the value of a found in part (a), find the gradient ofthe curve at the.:r-axis. 12)

PartnerlnLeaming
171
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3 The term containing the highest power of x in the polynomial P(.r) is 3xa. Two of the

roots ofP(x):0 are ftand-land x'-2x+6 is a quadratic factor ofP(x). When

divided by.r, P(.r) has a remainder of - 36 .

(a) Show that the value oft is 2.

O) Find the number of real roots of P(x) : 0, justifuing your answer.

PartnerlnLeaming
172
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3 (") Hence, solve the equation P(e/ -1)= 0. I2l

PartnerlnLeaming
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4 (a) Prove that sin 3d + sin O = 4 sin4 es2 0 t4l

PartnerlnLeaming
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4 (b) Hence, solve sin30+srn9-2cosd=0 for 0<0<2tt

Leave your answers in temrs of a . t5l

PartnerlnLeaming
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5 The value, Zdollars, of a vehicle depreciates over time. It is giventhat

Z = 84000eh,where , is the time in years since it was bought, and /r is a constant.

(a) Find the initial value of the vehicle.

(b) Calculate the value of t if, after 5 years, the value of the vehicle has been

halved.

tll

t3l

PartnerlnLeaming
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5 (c) Hence, calculate the value of, when the value of the vehicle is one-fifth its

original value.

(d) Sketch the graph of V -- 84OOCr-*, .

t3l

lzl

PartnerlnLeaming
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6 (a) Using the double angle formula, show that

.o"' 22.s, = 
2iE 

uod 
"io' 

22.5' = 
2 - 0

44 tsl

PartnerlnLearning
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6 (b) Hence. find the exact value of coso 22.5o -sino 22-5" t3l

PartnerlnLearning
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7 The diagram shows two triangles, fiiangle ABC ardfiiangle ADE which are inside a

circle with centre O and the radius is 4 cm. Triangle IDE is similar to ttangle ABC ,

AC = 5 cm and angle ACB = tr .

D

E

(a) Explain why an$le ABC =90 .

(b) Show that CB + ED + DB = l3cos d+ 3sin d .

A

t1l

t3l

C 4

5cm

PartnerlnLeaming
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7 (c) Express 13cosd+3sind in the form Rcos(d-a)

(d) Find the value of 0 for which CB + ED + DB : 10 crn.

t21

t3l

PartnerlnLeaming
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8 A circle Cr with centre E passes through points l(-1, 7) and B(0, 8) .

(a) Explain why the perpendicular bisector of the line ,48 will pass through E.

(b) Given that E lies on the line !=2x-2,showthatEis(3,4).

t1l

t4l

PartnerlnLeaming
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8 (.) Hence find the equation ofthe circle.

(d) A second circle, Cz, has equation (x-7)'z+@-$'z=4

Explain why the point (5, 6) lies only in one of the circles, Ct or Cz.

t2)

t3l

PartnerlnLeaming
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9 The equation ofa curve isy = vfuv - v.

(a) Show that a (xlnx --r) = lnx.
d.r '

@) Use your result from part (a), show that

J' n r, a, = 1u r -t)(b - a) + btn b - atn a . tsl

ParlnerlnLeaming
184
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9 (c) The diagram shows part of ttre curvs ), = h3, and the normal to the curve at

point p. Find the normal to the curve at the point p(3, ln 9).

QQ,tne)

v

t3l

t4l

o x

!=ln3x

(d) Hence or otherwise, find the area of the shaded region.

PartnerlnLeaming
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l0 The diagram shows part ofthe graph of y = J6 - * . o is the origin and P(x, y) is a

point on the curve such that O and P are opposite vertices ofthe rectangle.

v

(a) Write down an expression for the area of tlte rectangle, I units2, in terms of .x. 12)

v

xo x

(b) dA 12-3x
Show that dx zJ6-x t3l

PartnerlnLeaming
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10 (c) Hence, find the maximum area of the rectangle for 0 < "r < 6. 14)

PartnerlnLeaming
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10 (d) A particle moves along the curve y=J6-*.SlthepointP, the x-coordinate of

the particle is increasing at a rate of 0.08 units/sec and the y-coordinate is

decreasing at 0.09 units/sec. Find the coordinates ofpoint P.

EIID OFPAPER

t4l

PartnerlnLeaming
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Bedok View Secondary School
M athematics Depa rtmet t Marking Scheme

lTotal: 4m l

Year 2023 Level & Stream S4I] & SN

Type of Exam Prclim Srrbject Add Nlath P I

Ntr \Yorkings I{cmarks

I (a ) I

2
4x t 3

(.r:+8r-6),)

= I Irr4)',\ 6 r6_] [M ll completing the square

-(.+l)'-zzl
2

I

2
(' a)' il tAll

(b) \{ax.1, = 1 1

p < 1 I [Bll

( c ) Disagree with student B because the,;-intercept is (0, 3) which lies

abore the r-axis.' the rray pt is ( -4, I l)/Vax.1' ll [Bll

ParlnerlnLearning
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Bedok View Secondary School
M a the matics De pa rt me nt Marking Scheme

Nr'r !Yorkings Remarks

2
I

2.r' r 0.r-: 9.rr ii..-' r 5.r-: 43.rr J6.r r 27

-(8.r- + 0.r'-36rr )
INl I I long divisittl

5.r-' 7.r..' 3('.r-- r27

5.rt 7.rr 36i I 27 A B (l.r r D
Lc1

(2r'9) .l .r 
- 2.rt 9

l}l l I t'Ir fbrmula
,r

5.r' 7.r') 36.r+27 -,4.r(2.r. -9) + 8(2.r'? -9) +((lr+ D)-rr

\\'hcn .r - 0, 27 - -gB

B--3

Conrpare -r lernr, 36 = -9,4

,1= 4

Comparo ,rr term. 5 - 2,,i -C

5=2(4)+C

c--3

Comparc .rr tcntt- -7-2R+1-)

J -2(1)+ L)

[]121 FT either sub in ralues or

cornpare (efin

l) - 1

5xj -7 x: -36r+21 4 3 -3.r- I

-r ( ) "r ,Y- 2x- 9

5xr 7v: ]6x .27
4- 

-

.r' (2.r' - e)

4 I ix.l
A

rr2:tg lA2l

r\rvard

\.,l l if
studcnts

found 2

unknor.r.ns

by either

sub in

values or
colnpare

lenn

A ilard
v2 il
students

lburrd 4

unknowns

by corrcct

method

Arry 2

lractions/

tenns

corrcc.t

awzrd A I

Vinus P ll
did n't
simplify'

PartnerlnLeaming
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shapc

Marking Scheme

PartnerlnLeaming
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Rerr ark sNo. Wolkings

J (a) (i) llr)

if
T
2

Period

-- 2r ltstl

3ranl
2

g(-r) = l sin.r

Arrplirude I lBl I

Period 2r llll I

(ii )

of sinc & co

turnrng poln

)orrect shape

cpt s

(b)

2tt

l.{[ l: corrcct .r and _l intcr

I

0

l' = .l tan

y= l-sinxl]Ill I c-vclc

lAl l corrcct

I trurt, r cycle ol(an€re l & (

c( ) T
-<-r<Jt2

tBll

-.rirlan- . Y = lE
2

Irta:nL,2r-x
2

JtanI=2 -I'

2tr

, =z - lBtllf

(d)

[i:tal: 9m]

I

lt

I

I

I
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No \Vorkings Rernarks

,l (a) (i)

2r is an cvcn numbcr

I I 2r is ahva-vs odd bccausc ocld numbcr I I minus an cvcn
numbcr 2r ,,vill ah.vays gir.c an odd numbcr. lAll

I

(icncral tcrm of

I
ox pl l l: ueneral terr:r

)

I I

( )

(3
\ 2.r

rrr :r Ii\Ill: sirnplily terlns

I

r)
I

Zr)

1/ll),r,/ 3)I ta --ll,) ".2l

ll( )

I 2)

a'-32

a
J : I68399 lltl IFT: sub in r't:j

rr-2 [.{ll

[]t I | [Tt ..r,npu." 1
-{

ll-2r=-1
r - 6 lMll: to tind r

(b) (i)

2ttx: tztrlrt l)y' j/'('L--l)(/'2x .... lAll
t

Ir2r-

1-.!i-

=1.(r) 4x)

( )

I( ) (
2

8r"( ) )2x'

llVI I l: hinomial thm

t n(n -l\ r). '(
' lx2 '

n(n l)(n-2) 1

IYZXJ

.[;), )'r=.l)'"t"'l

ii)'''1"'Y'

Vinus P

il' didn'r
wrile

193
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Iirtal l2ml

(ii) ,,"(i,1r,r=illo llllll F l oquatc

56xrl=8x n@-1)(n-2)
jx2xl

a2 =@ t)(n 2l

42= n' ln+2

o= n' -3n-40 [Mll: simplification

0 =(r2 -8X/r +5)

n = lJ or -S(rei) lAl I

PartnerlnLeaming
194

I
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No \Y orkin gs Renr ark s

(a) ,, - at' - 4,: t'

t - J(c'' -+" " )-tr

{.1' . 2( '' r r' l}'Ill inrcgratc crryrncntia) f'unction

When / 0. .r 0

o = 1o,r"i t 2c ::"'. t c
z

[!11| FT: Sub / 0, s. 0

5
')

1., ^,,5s--e +l(22 lAtl

(b) Grealesl distance inrplies r r 0,

e" -4e 
t' -0 l.\,lll. grcatest disrancc implics r,-0

C

A

('}

e.'' =4

l,^

2t - lnz

OI ti' = 2

no solution

t - Lmz lMll: solvc for r

"-{(c" -+e '')

= 2c'' .u " lNfll: dilTerenriate exponenl.ial lunclions

'l ..,|
'-8c -"'

l::l
2c

- l,t nr/s: JAI I

PartnerlnLeaming
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[irtal.9m]

( C ) Total dislance

I

i lrlr vdl
l

I -.= -,:'tZe '
2

5

2

lot',2ut' 5

22 I

2-!i.e6s-2
2

lil{l l: find distance lravelled

=I-r.sosr
2

2.47 nt (3 s.ll) l.\ I I

A llernative rnethod

Whsn 1=11n2,', =-0.5

Whcn t-1, s - 1.46,51

I I----_'--rf

-0.5 0

Total distance

0.5 + 0.-s + 1.465 |

I

| ,46.5 I

lvlll: Iind dislance travelled

= 2 465t

= 7.47 m (i s ll) lAl I

PartnerlnLeaming
196

I

I
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lTotal: 4rn l

No Workings Remarks

6 ( a ) Since,4/'- l'.1) and B(' ('/), by mid-poinl theorern. tf ' ! et
2

'lhcrcfi;rc llj - 71.('(orovcn) lBlI

(h) Z(|BF - ZBDF | / sin ah scg.) (r\) I
1DFB - 18FO - 90" (rt. I in sernicirc,"' 1^f 

lnttl ftrr both pro

\DFB is sirnilar to \//'Ii (AA-similarily) lMll lbr AA-similarir

FD BD

FB GB

FB x BD :. FD x (i8 (Provcn)
tAll

)erlres

v

PartnerlnLeaming
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lixal.7ml

PartnerlnLearning
198

Ncr Workings Remarks

1 ( :1 ) Sub I = 2.s, 3(2.5) n = 6 l1!l1l: sub in values

m =1(2 5) 6

rrr - 1.5 lAll

Sub (1.5,2,5), 2(2.5)-2(2(t.s)-t): -n lllll rT sub in ralues

n--l lAtl

(h) lrom J_r, 1= 6. .r = l-1, 6-----------{l)

2t -z(zx -r)'-3 -- -' ---(2)

Sub (l) into (2).

2-r'- 2(2(l r,-(r - l)' -3 tNlll l'l'. solvc simultancous cqn

2.r'- 2(361,: - 156.r, + 169)- 3

2.t' - 72 S| - 3 I 2;, +.138 - 3

O -'t2),t -314)'+335 [!Il]: simp)ification

-(-3 | 4) 1 (-314): --4(72X335)
"l' 2(72)

2.5.r,= l.86ll or

:r - 0 41667

R=(-0417.l 86) (i sf ) tAll

I

I

I
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[irtal: 4m]

No !Yorkings Remarks

I (a) 1:+l)v+17{2.r+7

-? ,r+q 7 :l)

Sub.r-1, (l)r+l+r7-7 0 llVlll sub in ralue

q=5 (shoun) lAll

(b) .r:-3r-5<2.r+7

.r"..r 2(0

(.x - 2X.r - l) < 0 [M I l: factori sation

2!;r3l

p--2 lAtl

PartnerlnLeaming
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M athe matics De pa rt me nt

Ncr Workings Rerrark s

9 ( a ) 4-r' 3.r = 6

l'
-tJ--.r_--4Z

Cradlenl ol' lallgenl
t

4
llllI l: fi nd gradient

cos 2 I
lt\ rl

whcn .r = f,,
6 )

[\'l l l sub in valuc
r 4

I +l
k 2

:]

4

k - 2 (Sho*'n) lAl I

PartnerlnLeaming
200
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flital: 7m]

PartnerlnLeaming
201

(b) du cos 2.r'+ I

d.r' 2

= 
I 

a.rr2.. , 
I

22

, = [/l .o*2.* , lL- J') ')t

,
tt

=-sil 2v.-x.c lllll intcgration

s,b [1.f\.t'6 41

.F | ^{ z\, I

- 
= -\ln Zt _ t_-4 4 \6,1 2

l- l-l
',. 6 .J

llvllJ [T sub irr ralues

./3 I Jl lt
4 42 t2

lMll FT. spccial :rnglcs

sfE
4 ti il

t=

T
t-l.ftr'=-slnz-r l --Y i- -'4 2 812 l.{ll

I

I

v
l2
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10 (x ) rl
Since tan d = -. uradient of/ (i2" Z

lllll: lind gradient

Altcrnativc \lcthod

F.qn ol l (i I

-j 
. (l

2 I

.,

I

r,-lJ= (r t2) llurl

Sub (r2. s). t--lttzl*, [.\l I ] *rir in valucs y lj= -.r'6

r,--].r-14'2c - l4

I l*rta
2

2.r, - .r'28(shou.n)lAl

2.r: = 2ll .. (shown) [Al I

(h)
Gradienl oi'Hl -,,1-+'i

=2 llIll: n,x nt, - -1

(iradient of I/./: )r Lr+c

Sub (9. l). 3-2(9)+c [Mll: sub in valtres

c= l5

Equ ol HJ. _r/ - 2.r - l5 [A I I

Aitornativc \,tcthod

.v -r=2(,r 9) lvtl
-u l=2.r- lii

.1' -f_1:_15 l tl

(c) Iiqrr oll'Ii: 21, = 28 .r--:------(1)

Iiqrr of F/J: y = 2-r 15 ----"---(21

Sub(2)into(l). 2(2x-15) -28--r: [!lll r,.'l': solvc simultancrrus

4.t 30 - 28 .r

5.r - 58

r= rri, y=AI
5' 5

' lrl.8l I

i 5 5) l^ll

PartnerlnLeaming
202
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I lirai l4m]

(d ) I
.r-crnrdinatcs of l, = 12 20 12 I I :r

4 lNtl IFT: use sinrllar A

1'coordinatcs of1' = li . 20 tl
I

ri51

12

/ (4. 12) I^l I

(c) t.et Mbe (28 2.,-. t:) sirrcely'is ol l.(j

l9
23

12 79-2t 9

tl .ul
= 19.5 l\'l I l: shoelacemld

(72.12!".3(28 2.r)) 1.i6 t8(28..2y) 9.1 )=3e

(l 56 r 6y)-(260 7-v)-39

I 3.r, 104 = 39

l3_r'=l4j

-r,-ll l$Ill: so1r,e lbr unknown

-u = 28 2(t t)

.x-6

M -(6,il) l.{rl

l\n l

PartnerlnLeaming
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I l'otal 5m]

Ntr !Vorkings R eln ark s

lt (a )
t=^

,,.Y- + / > v).r+ / -rf

m.r- -dS.r+m>0

h7 4ttt <o

, -.:( Js)  Qn)\n) <o

5 - 4nr: <0

4rrr -5 > o

llt ll: write irequality

|!{l I FT: discriminant -- 0

(z* - Ji\(z^ * Ji) > o 1vt 1, raoorisarion 5

)
T=

,r, v) , I 12)

T
*.-f ,-l r2 (reJ) or l,\ll

z\crcpt
dccimal

I)o n()t

ar.r,ard r\ I

if didn't
roj cct

(b)
o,==f ,*,.,, lBtl

PartnerlnLeaming
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lTotal: 9m I

Nt.l Workings Renrark s

t2 (a)

lnr,'-lnarn []l l l: apply ln lo bolh sides

) = ln zt t Dln.r

y-1:ln.r+lna

Draw a graph of -l: against ln .r lAl I

(b) lnx 0 0 69i llc) I .61 t.9-<

) l.l0 -1_ 16 2..s 0 389 441

Corrccl plots lBl I

Bcst fil linc lB I I F'l

(r) (i) Corrccl .1. = 3 025 t0. I 18 ll k-f

(ii) lnrr-1.10

Q-e

rr --:].00(3 s 1) lBll

. 4.2. t.45

r.78 0.2
llVl I | [T; iind gradient

: t 74 13 s.f ) (t0.5) l.{ll

(iii) Rcad offthc graph at X - ln 4

r.:i9

1' 35(=0r) lBtl

PartnerlnLeaming
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5

4

3

+F

-+

EII
EEil
w

Em
m
twIffia-IEa-IE!

ilaI!IttI
IIaII aalaElalEltEaara-aaraaat[iltililrr-laEaatrrllrtatrrltrlatirirlartltirlax1lrEaaraatrrraraalIEIIEIII!s!ltlsrtaaEltEttlal

ffitffilaralEtI'"IIIlrttrxlartlnalirlr-Larrllnlll
rLlllLla-attrata-araaaaatrlttaaatr-rtraata-larDltltllEtlttraarlllanaSaat!$tffi!trttrtlaarraI.aarrara-aa;rrrrr-E=aartital..TI'IrlIr-ra-aa.trllrL-trrtEaa.$nililtttaaaa-la-
traaaanaaflla!aatrtTtiirrrz!trlttzaa!tEaa'-I[atrtaDL!lr',lalllladrraraatttrltltla!raalrElt.
arlaaEraftEaaIl!!tttaatt[lttrEttraaltgllEllltEllta:litrtlf,ltltrallIllarHtarLlt-laLalltarlaaa-alagtaEllta5ltltlaarlarllltErlmrtaElaatrraaltaaraaalLllLrtl!rrlaElal

'-lr,illnaa a aIizi-Er-tl- aLtLalaatatlrtattlaila

2laataaalarlrtaaaaaa-laitrlalaa
=lrrrrr.i.:ltltrlarailtrrtltta-llt!alart
ilraaaatta
-aataaralataalaaaaaarrrrallltaatLaaaaaattltaatll.atrlaaaartrrllrraarlttaattttltalttttttLaattatlttaaallaaatlaarittratatttlt[llt!aaltrlatllrtiattataaItlrltltaaataatlatrttlalaarltaatttaaaaLalletttlraallllralaarrttttrtritttttttttttalaLtlalaaaaEraEalaarltt[rlattaatl!ttiaLaaaaataattltlarlltllltatalalraalarllaaaalaLalartraalatltliatlLllaaaalliartaaaalrrallalalaaLtttaaaalaatllrilllll!taltlatratttaiaalaalttltaraltlaarrlltraltalalllralaLaallaattalrralataaLaaaaaaaaraattaatatalrata[aaaaaaaaaattrttaaatatttaatataaatltlaatltattatlraalltllllltllltarttltntatlrartLarattlttttrtallltlrattraalaalt

IIt
I
I
III

a
a
I
I
!

I
I

I
I
II
III

aa
I
IEaaraaartataataaaataaafItaalllftlatlialalalaaaaataalataaaattaatttEalfltlrittlallllaallatttaarttaiattta

taltaElaraattrLaatrtttlltlatatrrllltaltaalalLaltttatllltl::.TTI I!taattlllaattaalxtaaa!atataat
at!aalLatatt.trnllttataatEatttatiltttlaraaaaraaattLtltrtlItaattlLaataataallatltalall!ataaaailaaa

ffi
arltttlaaltttlt!tatttttt!aralartaaittlttrtttt
taaaartitrttaat

TE

--a.rrttllalarlataataaattItaatalrla

IEIT!EI!lrllrlta!aElarallttrtrllattErrl-aaatIlaralllrararrlttnaraal

aattaartrltttlll:alrtaaarrtrrtratrtaaaaralrrflallllrllltlrtraaaarraraarrttaaatttaaaalalllrrrataaallltllrrrtrattlttlllllB]a
-talatllta r alairlllarltr:rtttt I trrtfratrratlaataaa aaaaaaaaaatattaaataa iaaalalatl.ttllraal.tliallllll
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['lirtal 4m]

PartnerlnLeaming

No. Working Rem:rrks

1 i' 2 +24(3) I

t:l31 2 +24

Lct -3' - .p
.,4

!=2 r1 JNll
)r

Y' =2)' t 24

2v 24=0

"t,- 6 or -4 []Ill

3: =6or 4

Ilr3=tr6orls{ 4) (NA)

..= 
213 6

lgl
,r = 3.26 (3 s0 t^l l

r-

lNn I

Sub mcthod

Solve {br1'

lg both sides to solve and rq ect

-ve values

Accept either eract or J slans

207

I

I
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[Total : 6m]

PartnerlnLeaming
208

No. Working Remarks

2 (a) y = 1ax + l)e3'-l

9= r"u-' +1ax+l)k3'{ 1Mt1
d.r

: ei'-' (a +3ax+3)

ff = z 

"' 
-' {o * l* + 3) + d'-' (ta'1 lMl Frl

=3d' ' (3ax +3 + 2a) [Ml FT]

*=*',,(6.x+7)
dx'

By comparing, 3a = 6

Hencea=2 IAU

Differentiate using
product rule

Find 2od defivative
Erpress in the form
to compare

(b) At x-axis, y = I

Q -(2x+t)d'-l
x={).5 lMI FTI

Subr=-0.5:

9="r*,, ,to(i.r*sl

=O164l6

= 0.164 (3 s0 lAll

Find xI
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No. Working Remarks

3 (2. ) P(r) = 3(.r + 1[; - k)(xz -2x + 6)

P(0) = -36 Mll
30x-ix6) = -36

ft=2 (Shown) [A1]

[].111

(b) When P(x) = 6,

3(x + l)(x - 2)(x'z - 2x + 6) = 0

x=2or-l 1
IMl rrl

For (x2 -2x r 6) = 0,

b2 -tac=(-2)1-40X6)
=10
< 0 which npans it hds no real ro

tMll

Hence when P(x) = 0, it has 2 real roots, tAll

Solve for r

Use discriminant to
prove that the quad

equation has no
rools.
Accept other
methods like
quadratic formula

(c) e(e' -t) = o

et -l=2 u -l IMl fTI
e/ =3 or0(NA)

!=ln3 IAU
= i .10 (3s0

Sub :=e/-1

Accept either exact
value or 3 sf ans

PartnerlnLeaming
209

[Toral : 8m]
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[Toral : 9m]

PartnerlnLeaming
210

l{o. Working RemRrks

4 (a) LHS = sin3d + sind

= sin(2d + d) + sind [Mll
= sin20 cos? - cos2dsinS-sind lMll
: cosd(2sindcosd)+sind(2cos'? 6-1)+sinA IMU

- 2sin 0 cos') 0 * 2cos', sin d- sin d - sin d

= 4sindcos'1 d

=RHS (prom) IAll

Change 30 - 20 +0
Use ol identity for
sum ol angles
Use of identities for
double angle

(b) sin 3O + sin I - 2cos I = 0

4sindcos'?O-2cosd=0 IMll
2cosd(2sin doosd - l) =O IM1I

2cos9 --O or 2sindcos9-1=O
2cos9=0 or .' sir20 --l

IMI FTI

IMlI

or
1t

d=-

_rt
0 =-

2td=-
2

.2n-L or 2o =L. zr*o' 2 2' 2

- tt 3tt tt 5tt;.0=-., o, i,-f, lAll

Use (a)
Factorise common
terms
Solve equation
Use identity

For all answers

I



No. Working llemarks

5 (a) Init ial value - 84000e"

-84000 lBlI

(b) ll4000c-*' - 42000

I
I r\,r l I

2

st-ln1
2

t=lrnl52

lNrr rrl

0. 13e(3 sl) IAtl

Sirnplify

Take ln on both sides

(c) l34ooocr' - 16800 l1\'lll

,r,,
e' r =0.2

Irn !, rn r z [l\tl Frl
52

r=11610

I ll6 (3st) lAll

Equatc to I/5 o184000

Take ln on both sides

(d)
I

I' = 1i.10(I)cr'

Bl fbr shape
Bl FT lor correctl'
intcrccpt and asymptotc

BP-215

Bedok View Secondary School
Mathematics Department Marking Scheme

['l'otal : 9m]

PartnerlnLeaming
211

I

I

I

I



No. Working Remarks

6 (a) By dorble angle formula,

@s45" =2cDs122.5" -l IrvIl I

**'22.5o = 
1* 

"o'45"
2

.1
- 'lz

2

rJi
24

lMrl

=+ (shown) tAll

sin' 22,5" =l-cos' 22,5o

=l- 1l tMlIt +ffi
I J'
2.4

:+ (shown) tArl

Double angle formula

Conect ratio

Sub using above

(b) cost 22.5o - sint 22.5o

(cos' 22.5")' -(sin' 22 5o)'

(oost 22-5o + sin2 22.5o)(cosz 22.5" -sin? zz.s1 MU

=,',[i.*)-t; f)] IMU FT

J,
IAl]')

Accept other methods

Factorise

Sub using (a)

BP-216

Bedok Vlew Secondary School
Mathematics Department Marking Scheme

ftotal : 8ml
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No. Working Remarks

7 (a) 1-4DE =90" (right I in a semicircle)

IABC = IADE
=90o (corr.l of similar As)

I lBll

(b) ^CBmsr=-
5

CB =5cns4

DEmsr=-
8

DE = Scosd
tlrll

ABslnd=-
5

AB = 5sin0

AD$n6l=-
8

AD =8sin0

CB + DE + DB =5cosd +8cosd+ 8sind-5sind Ml rTl

= 
13 cosd + 3 sin d (shown) tAll

UseTOA CAH SOH

Add the sides
together

(c) x= 132 + 32

=.lln

a=tan-'1
t3

=12.995"

= 13.0" (1 dp)

- IMI]

l3cosd + 3 sinB = JilE cos(9 - 13.0"1 latl

Find R and a.

(d) ,[78cos(0 -12.995') = lO M1 [-fl
cod9 - 12.995o) = Q.7 49 53

d -- 41.450"

0 -12.995. = 4t.459. [M1 FT]

e = s4.4. IAtl

Use R-formula to
equate to i0

equating to 1'r quad

ody

PartnerlnLeaming
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No, Working Remarks

8 (a , Perpendicular from centre of a circle to a chord bisects the
chord (symmetrical propenies of circle) hence the
perpendicular bisector of the line .4 /l which is the chord will
pass throu.eh 1:. lBl I

Accept other
relevant
explanations.

(b)
Mid- point of ,48 =

- I+0 7+8 -t
2

I
')

)

1:

Gradicnr sS a3=Y
0 - (-l)

=t

- lMtl

Gradient of -L bisector of AB = -l

when .r = -1. ,, =.8-2' 2

15 r l\
, t ))
c =7

Eqn of perpendicular bisector: ),---x+7 lMll

y = -x +7

t=2x-2
- (r)

(2)

Sub. ( l) into (2).

- x+7 =2x-2
3,r=9
x=3 - lMr Frl

Sub. .r = 3 into (l).

Y=-i+7
=4

The coordinates of/i is (3, 4) (Shown) lAll

Find midpoint and
gradient

Find eqn of
perpendicular
bisector

PartnerlnLeaming
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BP-219

Bedok View Secondary School
Mathematics Department Marking Scheme

fTotal : 10m]

(c) Radius = (3 -o)' +(8-4)'? tMU
= 5 units

Equation of circlg
(x-3\7 +(y -4)2 = s'z

("r-3)'?+(y-4)z =25 or x'-6x+ y' -8-r=0 IAll

Find radius

(d) Radius of Cz = 2 units
Centre of Cz = (7, 4)

Distance between E and (5, 6)

l(5 3)'? +(6 -4)' []ru
= J8 units < Radius of C, = 5

Distance between centre of Crand (5,6)

(7 -5)'z+(4-6)'? tMII
=6units>RadiusofC=2

Therefore (5, 6) lies in C, only. tAll

Find distance to
prove

Find distance to
prove

PartnerlnLeaming
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No. Working Remarks

9 (a) dv fl)
--!- = A - l+ lnr Idx [rJ

= lnr (shown)

lMll

tAu

Techniques of
differentiation

(b)

f {xln*-*) = tn.r

!: 11.1 tu = [rlnx-.r]j IMU

=blnb b alna+a

f'nr' ar-J'n: dx+Jttnx dx tNrU

= [(ln t) r[ + [rln x - x] 1Mr1

= (ln s)D - (ln r)a +blnb-b-alna+a

= (ln :)b - D - (tn 3)a + a + btn b - alna

= (tn: t)D - (ln 3 -1)a+ blnb - aln a

IMU

= (tn: - t)(D-a) +blnb-alna (shoiryn) [AU

Use integration as

reverse of
di fferenti ati on

Use of product law
to split ln 3r
Integrate ln 3
correcdy
Use of grouping
method to factorise

(c) dy 31
dr3xx IMU

Subx=3

dv _L
dx3

n of normal : _3 Im fTl

Eqn of normal :

y-ln9=-3(r-3)
y = -3x +9 +ln9 [AU

Differentiation of
ln

Find normal
gradient

Accept
y=-3x+11.2(3sf)

PartnerlnLeaming
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[Total : 14m]

(d) At/ = 0,
0=-3:+9+ln9

,=3*h9 IMtl
3

Shaded Area = Il
ln 3: dr-+ Area oftriangle

=(ln3-l) 3- 1 +3h3-1rn 1+
33

1

(tn o) r+.E2-s
3 )l3 2

= 0.2629ffi + 3.66204 + 0, 80463

=4.7296

=4.73 unirsr (3 sf) tAu

SubY=61o
find x.

lMl,Ml FTI

Use (b) and
find area of
triangle

Accept other
methods

PartnerlnLeaming
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No. Working Remarks

10 (ai) A=a [Mll
=xJ6- IArl

Find area

(b)

ff = ru-,li .,fltu-'ri t-,ll llrll

=1o-,f i 
[e

12-2x -x

.t-x--
z

tM11

- 2J6-x
12 -3x

2.16 - x
(shown) 611

Differentiate using
product rule

Factorise to simplift

(c) .dA
At stat pornt, 

- = g

12 -3x
2,16- x

0 tMll

r=4 [Mrl

First derivative

IMl]

lismaxatx=4

n:vrxl=a,J64

=4J-2 cm' tAU

3.9 4 4.t
0

Equate to 0 at stat
point.
Find r.

Prove that it is max.
Accept 2nd derivative
test

Accept

5.65 cm' (3 s0

PartnerlnLeaming
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[Total : 13m]

(d )

fl=|tu-,t-t ,l tMrl

= -lro-rtj2'

dv dv dx--!-=-!-)<-
d, d.r d,

rl
-o.0,9=-l(O-x) , x0.08 IMI F.rl

2'
9l I

(o-,;-82
G-4i =t

,166-r=-
81

470x=-
Er

MlFTI

4

9
( 17o

Iar
coordinaGs ofP = 1)

e) lAll

Differentiate using
chain rule

Connected rate of
change

Find x

Accept (5.80, 0.4u14)

PartnerlnLeaming
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