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2023 Sec 4 AMath Prelim - Anglican High

1 Express ; .1 . in partial fractions
x" (x +2)

14)

t4l2 (a) Solve the cubic equation 2x3 -17x2 +47x-42=0.
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(b) Hence solve the equation rc,i - et,^? +g+w-42=0.

Given rhat I 
-"(t*f,.E)z =o*bJl ,find the value ofa and ofb.l-J2 \ '

J

l2l

t4l

(t2 * t-t)*-zpz -6p+6 meets4 The graph of a cubic polynomial \r) = ,3 + pr2 +

the x-axis only at 2.

(a) Show that r - 2 is a factor of f(r).
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(b) Given tlrat f(x)=(x-z)lx2 +(e+\r+(t2 +so-3)),

ofp for f(x) to have only 1 solution.

find the range of values

t3l

2)(

5 (a) Find the set ofvalues ofthe constant & for which the Iine y+k2 =2* meets the

c;rrvey = x2 +4x-3. t51

O) Hence, write down the value(s) of t for which the line y + k2 = 2, is a tangent to the graph

y -x2 + 4x -3 .lll
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6 A polynomial has a remainder of 3 when divided by .r-l and a remainder of 5 when
divided by x- 3 .

Find the remainder when the polynomial is dividedby (r-lxr-3). t4l

7 (r) Given that r= 1" , . fird d/
" Zl"t_r I dr\/

12)
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(ii) Hence, calculate the exact rate of change ofxatthe instant when x=3 andyis

decreasing at the rate of e3 rutits per second. t2)

2

It is given that y=j- *nere r>1. Find the range ofvalues oft forwhich
lI1x

-.2
v= * is a decreasine function.' ln -x
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9 (a) Given that y = n("or'r), show that 
U", =-r"u',\ ,r' dxz

t3l

(b) The equation ofa curve is y =
.r = zradians in terms of /7.

G *. , , find the gradient of the curve at
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l0 Find the value of the constant i for whlctr y = 4 is a solution for the equation.'er

"'( ,*9\=zo'
I dx)

t5l
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lt The diagram shows a cylinder placed inside a circular cone ofradius 4 cm and height 12

cm so that its base is level with the base ofthe cone.

12 cm

4cm

Ifthe radius ofthe cfinder is r cm, show that its height fi cm is given by
h =12-3r . tll
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(ii) Given that r can vary, find the maximum volume of the cylinder in terms of n.[4]
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12 (i) Given that the coefficient ofthe third term in the binomial expansion of
I

ix' )" ^?,showthatn:12
t3l
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(ii) Hence, explain, showing your working clearly, why there are no constant terms

in the expansion * (, -*)('-#)' tsl
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13 (D

(ii)

Express logu 23'*r + logu 34'*r - logu 3' in the fonn az+0,

a and D are integers.

Solve the equation log, \Djr I =log,(:+S)+1.
l
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t1 In the diagram below, a line passes through the .r-axis at point I and /-axis at point I
The point (7, 2) lies on the line.

(7,2)

o A

Given that OP is perpendicular to lB, and ZABO = 0 , fird Ol in the form

d + btane, where a and 6 are integers.

(ii) Show that OP = 7 cosa +2sin0 .

B

(,
l2l

l2l
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(iii) lf OP= 6 units, determine the value of d [3]
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15 The table below shows the experimental values oftwo variables x andy .

x 0.1 0.2 0.3 0.4 0.5 0.6

v 3. l6 3.98 5.01 6.31 1.94 10.0

Iny t.l5 1.38 1.61 1.84 2.07 2.30

(D On the grid below, draw a straight line graph of ln y against x I2l
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(ii) Find the gradient of your straight line and hence express y in the form Aetu ,

where,4 and b are constants. t4]

(iii) By drawing a su'itable straight line on your graph,

solve the equation Aeb' = e'-" . t2)
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l6

F

D

In the diagram, EFis tangent to the circle at C O is the centre of the circle and DB is
parallel to EC Show that

(i) Triangle GBC is similar to triangle GlD. l2l

(ii) GBxAD:GAxBC. trl
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(iii) Triangle DBC is isosceles

(iv) ZDAB=2timesofZDBC

L2l

t3l
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Solution for 2023 Pl

1

2 (a) Solve the cubic equation 2i-1712*47t 42=0.

Expres" 
e;+2) 

inpartial fractiors t4l

[41

4 AB C

-=-+-+-

i(x+z\ x I x+2

a= *(t+z)+B(x+\+c(x2)
Subsl.x = 0,

4=28
B=2
Subsr. x = -2,
4= 4C

C=l
Subst. t=1,
4 = 3A+ 6+1

A=-t
4 -1 21

x' i' t+2i (x-t)Q-z)

I*t{t) = 7a3 -11x2 + 47x- 42

f(2Fo

(r- 2 )is a factor of (r).

Zt3 -11x2 + 47, - aZ = (x - Z\(axz + t, + 
")

2i -r712 +47r-n=(x-\(Zxz -th+zt)
2i -17t2 +47x-42=a

$-\(zxz -tt,+ zr)= o

(x- 2)(2r-z)(.t-3)= o

t-2 =A qZx-1 = 0or.r-3 = 0

a=2sra=Lata=3
2
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(b) Hence solve the equation 161; - 68u? +g4w- 42 = 0 t2l

3 Given trat x l+
_.,

3J2)' = "+ 
bJi ,find the value ofa and of6. t4l

I

tJ2

l6tS 68wz +g4w-42=0

2Qwf - n Qw)2 + 4? (2u,) - 42 : o

7
From(c), a = ls1 a = - 61 a = )

.-.2w:2or2w:1ot2w:3
2

-= 1or-= 1s1-= 3

42

I

t-JT" (r*:.,8) b.li

LHS= [-l](rs.o.,trt
[1-a/2,]' t

1s+6J, t+J,
=-x._t-J2 t*Jz
__tg +tg.t-z + a.fz +t2

t-2
=-(:r* zsJz 

)
a=-31,b-- 25

4 The graph ofa cubic polynunial (.r)=J+pr2+( p2+ p-7)x-2p2-6p+6meets

tle.x-axis or yat2.
(a) Shw that;r - 2 is a factor of (r). t2l

f@)=i + p*2 +(r2 + t-t)*-2p2 -6p+6

tQ\=* + eQ)z +(t2 * o-t)Q)-zpz -6p+6

fQ) - 8 + 4p + 2pz + 2p -L4 - 2p2 - 6 p + 6

f(2; = 6

.'. (x- 2)isafactorof (x)
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(b)

5 (a) Find the set ofvalues ofthe constart t for which the line y + kz : 2.r meets the

c;urvey = x2 +4x-3. I5l

(b) Hence, write down the value(s) of t for whioh the ltrw y + k'Z = 2.r is a targent to the graph

y = x2 + 4x-3. Llf
k = -2orZ

Giventhat (r) = (,-z)[*2 + (t + 2)x + (e2 +30 -3
ofp for f(.r) to have only i solution.

)l find the range ofvalues

t3I

Forx2 +(p +21*+(12 +3r-3)= o,

s=\b= p+2.c= p2 +3p-3,,

Dscriminant < 0

(.p * z)2 - +(\(p' + 3r - 3) < o

p2 +4p+4-4p2 -l2p+12<a

-3p2 -Bp+16<o

3p2 +8p-16>0
(3p- +)(p+ +)> 0

.4
p <-4 or p>-

x2 +4x-3=2x-kZ

x2 +2*+k2 -3=o
Dscriminant > 0

1212 -+1r1(rc2-r)=o

4-4k2 +I2> 0

4k2 -16<0

kz -4<o
(k-z)(k+z)<o
-2<k <2
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6 A poll,nonnal has a remainder of 3 when divided by .x - 1 and a remarnder of 5 when
divided by x- 3.

Find the remainder when the pollnomial is divided by (x- 1)(r- 3) I4I

Sincedegree of (:- 1)(x- 3)is 2,

Remainder of /(.r)is .R =ar+b
(x)=Q(x;(.r* t)( x-3)+ ax +b

IYhenx-l,R:3- f(l)
(1)=a(1)+b
3:a+b - Eqnl

wherrx=3,R=5= f(5)
\3f3a+b
5=3a+b- Eq2
a:7,b:2
Remaioder : .:r + 2

7 (l) Given that y : e''3
l2l

"1 
*
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_.dv
flnd --a

d,

gx-3

,\,'-')

=1
2

:l
7

er-?-(L-r)

2x4

dy I z'-t
dr2 (2)
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GD Hence, calculate the exact rate of charge of .r at the irctant when .r = 3 and ), is

&creasing at the rate of e3 LrLits per second. l2l

8

,'

It is given tlnt y = j- where .:r > l. Find t}e range of values of r for which
In-r

y = i- isa decreasing fiurctjsr.
ln -r

t4l

Given 9=-e3 units/s
dr

dvl

drl.=:
2

dy dy dx

dt dr&

*=-"(")
: -e mits/s

dy_
(1n:)(h)-:2 I

J

dr (ln"r)2

2xlnx- x

(1"r)'

For deoeasing fimcti* *.,

2xlnx - x-- ^-< u
(hr)'

,(2lnr- 1) < o

lnr. 1
2

1
x<e2

Hence, range ofvalues of.x fu y-! "In.r

decreasing is 7<x<G .
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9 (a) Given tlnt y = to CL)S
2,), show that * = ,"n' ,. t2l

dvl---t = ------=- | - Zcos Jr stn .r I

dr cos' .x 
'

= -2 tan.r

(b) The eqr.ration of a curve is y=,ficcsr, find the gradient ofthe curve at

r = z radiars in terms of z . t3]

dv t-, .(
; = i/' (*sm';)+ (cosr)l

=-L*rr-Grirr,
2't x

At .r = z radians ,
dv I t--
-!- = _cosit -.tn nfi
dr 2..1tt

-r -J;=-Or 

-
LJn 2tr

1)
z)

I

x
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10 Find the value of ttre constant /c fol *f,i.fr y = 4 is a solution for the equation-{

"'( ,*9\--zo'.\.' dx )
t5l

e .tx
iv

- x'"'"

dr ,2'
^2 3

e*

{(r*Y\\." dr,

[: /^z s\l-tt Itr -.r I
c.^ | 

-+l 
ll=

I r I ! ll
LP \ E ))

2r;z

lxz = Zluz

k=- o.e,
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11 The dagram shows a cl4inder placed i.nside a circular cone ofradius 4 cm and height 12

cm so that its base is level with the base ofthe cone.

12 cm

(D

i- 4cm

If fie radirs oftle clinder is r crn, show tlnt its height i cm is given by
h=1?-3r. tll

l

(,

I*]

\

o

t2

I

4cm

Consid€rhg dre similar tiangles:

Lz-h t2

r4
12-h=3r

h=12-3r

I
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(tl) Given tlat r can vary, find the maximum volume of the cylinder in terms oflz. [4]
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(ii)

Volrme of cylinder, Y -- rrz h

= or2 (tz -2.)

Il = !2mz -3m3

{=24rr-gnl
dr

At stationarypoint , ff=O
24trr -9nrz = O

3nr(8-tr)= o

r=0(rejecteO . ,=;

slrt
!-!- = Z4r -l9nr
dr'

*l =241r-18,{1)<0
dr'I I \J./

1

Maxmrun vol'rn. = rr"[:)' - 3"(:)'

256tr 5l2tr
3

256tr

9

9

2
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12 (l) Given that the cefficient of the tiird teim in the brnomial exparsion of
( t\'.22lr --i: I is --showthaln,12.\ Jjr ,i J

t3l

T. =T. ,

=[l)ta-'1-r;'
_ n(n-1)

2

_ n(n-t)
2

( t\', .*,-ol-; | (')\ r.i

/ 1\'. ,-ol-; | (r)\ r./

z(r-t)( r')'
, l.- ll

n(n-r) zz

22

3

18 3

n'z n 112=0

(n -12)(r+ I t)= 0

n=12 or -11
n = 17 (shown)

PartnerlnLeaming
110



BP-113

(ll) Hence, explairq showilg your workirg clearly, why there are no constant terms

t5l

(iD

=['i)u,''1--t;T,. I

(t2\(-[.r[ I
( )

12 3r
.T

3

For term il .x-3,

12-3r:1
3r:I5
r:5

'.=[?)t
88

1
5

(,).
3

-3
= --r

27

For term in ro ,
12-3r =0

3r :12

a,=['])[-i)r,r

=55
9

For independent term in

(
3x+ s\f

-t15, I
1

I--
3x' I

8(,' )(
88 -.
27 ).( 15 )(t 88 88

27 27

Therefore, there are no constant terms
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13 (i)

(ii)

Express logo 23*i +1ogo 34"'1- logo 3" inthe form an+0,

a and D are integers.

Solve the equation log, l[T log, ( .;r * 5 ) 
* 1

l

t3l

t41

logn 23*r + logo 3o'*r - fog, f = fog, 
I

=1ogo (2"''3'"" )

= logo 6'".'

=3n +1

23et!n+t

J

1og I
3

(

..FT=1og,(r+s) 1+-
2

1

2

1og 3 2t -l) log, 1+ 1+-
2logr 3-' log, 3

-lrw, {zr - t) =}ros, (, + s) * }
-1og, (Zr-t) = 169, (:+ 5)+ log, 3

1og, (2r- 1fr = 1og, 3(x+5)

I 
=3(.r+5')

2t -l
t =:(.r + 5X 2.r-1)

1= 6r1 +27x-15

6x2 +27x-16=0

2'7 + 1'1 - 4(6 (-r6)
I

t2

_ -27ralilJi
t2

=-5.03014 or

= 0.530

0.53014
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1,4 kr the diagram below, a line passes though the .r-axis al poid.,4 and 1-axis at point B
The poirr (7, 2) lies on the line.

(7,2)

.4

(, civen that OP is perpendicula to Ats, ud ZABO=e, findO,4 inthe form

a + bta[ 0, where a and b are integers. l2l

(1)
oA:7 2

or 7 + 2tan 0
tan(90' - 9)

(1i) Strowthat OP= 7cos4+2sin0. l2l

PartnerlnLeaming
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B
P

(ii) OP =OAsn(9}'- 0)

= OAcos 0

OP= 7+
2

cos d
tan(gOo- A)

(7 +
2 cos(90o - B)

cos I
sin(90'- d)

- - 2srn0, -.= / cosd * 

-(coS 

d)
cmd '

=7 cos? +2stn0
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GU If OP = 6 units, ilctemine the \Ialue of , t3l

(1n) t =.tas a a

=.F
a:tanu(2\=15.g45o.,7

, 
"or 

t *2tioe = Ji cos(d- 15.945")

JBcos(9- 15.945o):6

cos(O- 15.945"):9
J53

a = 34.496"

0 -L5.945o =34.496
o:50.M1
: 50.4"

PartnerlnLeaming
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15 The tabie below shows the experimental values of two variabies x andT .

I 0.1 0.2 U-J 04 0.5 0.6

v 3.16 3.98 5.01 6.31 7.94 10.0

lny 1.15 138 151 1.84 2.07 2.30

(i) On the gnd below. draw a straight hne graph of ln y agarnst.r t2l

2.5

l5

1.0

0.5

ParlnerlnLeaming
115

0

!l-i i',l

f'

1

I

i

I

I
I

l

-.ii-
'',]

r=
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(ii) Find the gradient of yoru staight line and hence express y in the fclim Aeb' ,
where.4 and D are constants. t4]

(tlt) By drawing a sritable straight line on your graptr,

solve tlre eqaatiqr Aeb' = e2-" . l2l

(iii)
2-3,!=e

hY=-3x+2
From the graph,
r = 0.205

PartnerlnLeaming
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2.0-1.25
( iredrent : 

-

o.47 -O.r5
- 2.34375

= 2.34

ln y = 2.3437 5x +A.9

Y -- 1/3e1t5x+o 
t

09 2_i4475,

:2.4596e2 Y37s'

Y:2.46eLY'
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t6

F

D

In the diagranl EF is tangort to the circle at C. O is the cente of the circle and DB is
para)lelto EC. Show tlnt

(t) Triangle GBC is simil ar to fiwrg;le GAD . l7l

ZBGC -- IDGA (vertically opposite agle)

ZGCB = AAG (angle in the same segment)

ZGBC = ZGAD (angle in the same segment)

By AAA or AA properly,

Triangle GBC is similar to triangle G,4D.

(ii) GBxAD=GAxBC. tll

GB BC

GA AD
GBxAD=GAxBC (shown)

C

A

B
E

PartnerlnLeaming
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/DBC =1tsC8 (altemate angle, DBis pamllel to EF)

IBDC = IBCE (alternate segment theorem)

.'. Triangle DBCis isoceles.

(lit) Triangle DBC is isosceles

(tY) .1DAB=2timaof ZDBC

t2l

t3l

IDAC - ZDBC (angle in the same segrnent)

ZCAB -- 1-BDC (anele in the same segment)

: lD BC (is oceles himgle DBC)

IDAB=AAC+ZCAB
= ZDBC+ IDBC

=2fiiesofIDBC
Alternatively

/CAB = ltsCE (altemate seglnerf theorern)

= IDBC (alternate angle, BD is parallel to EF)

IDAB=AAC+ICAB
= IDBC + IDBC
-- Ztmes of IDBC

PartnerlnLeaming
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2

This document consists of 2 1 printed pages and 1 blank page .

Malhematical Formulae

Compound Interest

Mensuration

Trigonometrlt

Total amcrurt :
l+ r

r00

Curved srnface a"u o1u 
"orr": 

nry'

Surlace area ol'a sphere: 4r'

I

-ttt'lt
Volume of a cone : 3

Volume of a sphere :

I

-nD sinC
Areaoftiar$eABC:2

Arc length : r0 , where 0 is in radians

4.,
3

I rlo
Sector area: 2 , where I is in radians

ab c

sinl sin8 sin C

a1 :h2 +c2 -2hc cosA

Srarrsrics

t.fx
Mean: I l'

.fr'

Standard deviation : z.f

Angiicar High School Preliminary Exarnination 2023
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3

b1 +5 ^
3-h'I (a) Rearrarge the formula to make 6 the subject

4
+

O) Express as a sirgie fraction in ib simplest forrn 2x - I 2x:-3-r+l
2

1(a) D- +) -
3- b'

3a- ab2 = h' +5+6-zbz

h: - ab2 = ll -1a
b" (t - a) =t 1-3o

b
2 ll-3a

l-a
Il-3o
l-ah=+

Ml - remove fraction

M I - grp terms with
'62' on LHS

AI

1(b) 42

-+-
2x-l 2x1 -3x +l

42
2y'-I (zx-t)(.t-t)

- a(x-t)+2
(2I-lx.x r)

4x-4+2=E;{)G:t
4x -2

(zx - t)("r -t)
2(2x-t')

(zx-t)(r-t)
2

r-I

M I - factorise

denominator

M I - express as a

siagle fraction

AI

(c) Solve

10x+7 _2x2 -9 _.r.
4 t+2

Anglican High School Preliminary Examination 2023
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1

1(c) 10x+7 2x'1-9 _,
4 x+2

( r0"x +? ) ( ;+ 2) - 4 (2x' -,)
6=

28 {x+2)
I O,t': + 27-r + l4 - 8,tr + 3 28x *56

2-t!-r 6=()
(2-v+3)(,r-2)=0

J or2
2

M1 -
remove/comtine

ftaction to get quad

eql.

Ml - factorising

A1

?{.a) Total amowrt at the end of two years

=$3u)

00

*(

,(

- i.isrzo )lrtt2)
| +- |

36s )

, 335 \"nt+_ I

36500,
s3

^: $-3207ti.7657

Amount of interest he will have at the end of two vears

=S32078.7657 -530000
= 5207 8 ;7 7 (ncarcst cort)

Ml for using
compormd interest
formula

A1 - [(penalize mder
A,lP) ifnot rounded

offto 2d.p.l

2 (a'l M)Ton puts his $30000 bonus into a lxed deposit at 3.35Yo pr armum. The interest is
compounded daily. There are 365 days in a year.

Calculate the amount of interest he will have at the end ol two years

The price ofa car is $160000.
Myron buys this car on hire purchase.

He makes a 30% dovrn payment and takes try a 7-year loan temue at a simple interest
Iate of 2.680/0 per annurn.

Calculate his monttrly instalment for the car.

Anglican High School Preliminary Exarnination 2023

(b)

?.{b) Ranaining amount

= 0.7 x $160000

= Sl 12000

PRT
Slmpte mteresl = 

-$l 12000x2.68x7

100

=$2101 1.20
lq.1 - conect irterest

M1

PartnerlnLeaming
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f,

IIis monthly instalmcnt for thc car

$ I I2000+ $2101 1.20

li4
= $1583.47 (ncarcst ccnt)

Al - [(A/P) if not
rounded offto 2d,p.l

(c) Myron pays monthly rent of $3600.

This is a 25% iocrement from his monthly rent last year

Calcr.rlate his montlily rent last year.

2(c) His montlily rent last year

s-3600

1.25

= s2880 BI

(d) The exchange rate between Singapore doliars (S$) and Australian dollars (A$)

is S$1 : A$1.12.

Myron spends .{$980 in Sydney with hrs credit card.

AII foreign currenoy transactions are zubjected to a lolo oorversion fee imposed by the

respective card associatiors.

This foreign tansaction amounl converted to S$, is firr*rer subjected to a 2.25o/o barl<

adminishative fee-

Calculate the total amount on Myron's credrt card bi11, inclusive of the fees.

Give your arswer in S$, correct to the nearest cent.

Anglican High School Preliminary Examirntion 2023

2(d) Myrou's spendfu:g in Sin-uapore dollirs

:A$980 fs$l)t_t
I rsr.rz)

= S$87s

Myron's spending wi r conversion lee

= I.0l x S$ti75

= s$883.75

Myron's total credit card bill

:193!1, <s,ss3.75
i00

= 5$903.63 (nearest cent)

M1 - correct

conversion

MI
Al - [(penalizsd A,D)

if not rormded offt
2d.p.l

PartnerlnLeaming
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6

3 The test marks of a group of 30 sfudents were recorded. The marks are sttovr.n in the

stem- andJeaf diagram.

Leaf
444
889S9999
2223x44455777777777

(i)
Key I l9mears 19marks

Find the percentage of students who score less tlnn 20 marks

3(r)

B1

( i) Given that the median is 23.5 marks, find the value of.r

temS

BI

(iii) Find the standard deviatic,n of,the marks

3(iii) Standard Deviation = 6-5946 marks - 6.59 marks BI

(tv) It was for:nd tlnt the marks were recorded 'wrorgly. Every student was 6hort of two
marks.

Write down the correct values for the median and stardard deviation.

3(ro Median:25.5 marks

Standard deviahon = 6.59 marks

B1

Bl - [or same wrorg
vaiue as in (ii)l

(v) ain whetler mean or medial is a better measure of central te

()

Anglican High School Preliminary Examination 2023

1

D C

I ll

qv) The median is a better measrue as the tlree test marks of 4 are

outliers / extreme values.
B1

PartnerlnLeaming
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0

1

2

% ofstudents who score < 20 mark

:l!rroox'l
t0'

=x?vo
3
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1

The diagram shows amirot ABCD.

AB md DC arc arcs of circles cenhe O with radii 15 cm and 45 cm respectively.

The perimeter of the mirror is 286 cm.

(a) Calcnlate the exact value of angi e AOB rn radtus .

(b) Calculate the area of the mirror

The diagram shows part of a regular p olygon OPQR attached to a hiangle WQ.

The exterior angle ofttre regular polygon i5 40o .

Aaglican High School Preliminary Examinatic,n 2023

5

1(a) Given Perimeter = 286 cm
Arcs length : 296 - 2(30) = 226 cm

.tAo
?|111 "t* lt<\ -">- /.1(\ l-l)/

-l 
.rL I r.:rf -jrl 1+J,f l- 2,1()

z7-
A0B\15 +4s)--226

1(1s =A =323 ,o6in*30 30

MI

AI

1(b) Area of the mirror

-ffl"tot1, -r(rs).]

--AT las'-rs')

=ffit,nir*;
= I l3(30)

=3390 cm2

MI

A1

PartnerlnLearning
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8

P
a
R
W
o
a

b

c

Calcnlate the sum of the angles a, b utd c

5 Int. angle + Ext. angle = 180' (Adj. angles on a srr. iine)

lot. angle + 40" = 180'

lnt. angle = l80o -40" = 140' B1

31P,QardW,
Sun of angles at a poinl = 360ox3

= 1080'

ZQPW + ZPWQ+ 4fQP =1Srlf lAnglc zum of a trianglc)

A+ D+ C = IOEO"_ ZOPQ - IPSR _ (ZQPW + ZPWS + ZWQP)

= 1080'- 140"- t40o - 180o

=620"

M1

A1

6 The figure shows a pyrrnid with a triangular base lrc s.ith vertex Z

AB = J grrt,l( :8 cm, an$e BAC: 87", and the perpendicular height is 17 cm.

Anglicur High School Preliminary Examinatior 2023
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9

t'

/t

I

(a) Find the volume of the pytamid.

O) The pyramid is melted to form a solid right cone with height 20 cm

(i) Find the radiw ofthe cone

(iD Find the total surface area of the cone.

C

Anglican High School Preliminary Examination 2023
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6(a) Volume of pyramid

:i[]t'lttl'"*'"]t' 
'l

oll3.l78

- 1 l3 crn3

MI

A1

6(bxi) Volunr ofcone = ll3. 178

I!rr!h= t13.178
J

' 113.178x 3

2Ar
rl 13. l78x 3 {i r >01

20r
r o 2.3246

Iladius ofconc = 2.32 cm

MI

AI

6(bxu) Total surface area ofcone

= xrt + rrl
= n (2.3246)" + r (2.324q(

* 164.02

r 164 cmr

2O2 +2.3236' MI

AI

fium Over
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(iii) A frustnrm is cut away to make a conical paperweight with a volrrne of 36 cml
Wlnt is the hei

Anglican High School Preliminary Examination 2023
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6(bxiii)
Vol. ofconical paperweight _ ( I leight ofpaperweight )

i H.bh, 
"t\^,1,"1.."* 

j
3

Vol. of rvhole cone

36 Height ofpaperweight

I13 178 20

Height of papenveigtrt 20,:
36

il3.r78
o 13 652 crn

Ttrerefore, height ofthe boftom to be removed

:20-13.652

r: 6.35 cm

OR

Let the height of the cone and paperweightk, h" cm md, h, cm

respectively
Let the radius ofthe cone and paperweigtt be r" orn and a cm

respectively

Hcight of papcm.cight radius of papcrwcight

hc:ight of oono radius ofconc

hpb
h,
hi,

20 2.3246
2.3246hP

20

rt =0.116231u

Volumc uf papcnveight = .j6 cm:

I ..
^tr, hr=36
J

I
(o.rtazt4,)' no - x-11

J

. i 36x3
nP - -- ----------

z x 0.1 1623'

hp e 13.653 cm

Height of the cone removed : 20 - 13.653

lvl l

MI

MI

A1

M1
AI

of the frustrum?
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= 6.35 cmI

7(a)(i) ;i[fi m.T ffi
XY =XO+OY- [-i).I

't r-2 )
.r-[ , ]

I

6
Mdfr

(-2)'?+5? =.Jzg = 5.39 uuit (3s.f)

Ml find XI

AI

t:)7 (a) The position vector of point lis . Xis the poirt (3, 1).

(D Find the magnituds 6fvsef61 ,fts

(iD Z is the point onXl produced with coordinates (m, 9)

Find the value of m

(b) ABCE is a parallelogram. AOC is +he diagon;al of the parallelogram. The position

vectcrs of C and E, relative to O, are 5D and a respechvely.

C

E

F

Anglican High School Pretimimry Examination 2023
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laXll) )0:kxYfifi F,ffi m[
X0+OZ =LXY

l',Ifi]
ru:ka'I'
M,ffi FI{

Y0+02 --kXl'

[-i).[;)='[ ,') [").(;)=-[i)
(m-t\_(-2k\
[: J Is*J

k =0.6

( m-l\ ( -z.tc\-ttI a ) \sr )
k =1.6

m-3 =-3.2
n=4.2

m-l=-1.2
m-4.2L)[

Ml -find XZ u
YZ

Ml -findf

AI

[fum Over
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5b

a

o
A

B

t2

Given 1C _ 6 AO and AF : FB _ 1:4.
(I) Express each ofthe following in terms of a and D

(a) AO 
,

(b)(i)(a) .{d}1 r {iH
AO='OC=

5 h

BI

(b) EC

7(b)0xb) EC=EO+OC= a+5b =5b_a
BI

(c) AF ,
{b)(i)(c) LISJ r 't-,'H r [{f I

AF =- AB--' t C='5 5 5Ob a)

BI

(O position vector ofI.
7(b)(ixd) I I

oF =oA+ AF :_6+ 5 gb_a): s a

BI

(10 Write down one fact about O, E andF.

1bxfl) Possible answer:
a) The points are collinear.
b)OF:OE =t:5

l,l,Il{ Ib$n Efi r}'l,E
t o:- oE oL': - - oE

c)5or5

B1

Area oi triangle 01',4

(ilD Find the value o; Area ol'triangle CBA 
.

Angiican High School Preliminary Examination 2023
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7(bxiii) I
treaof LOIA ?

(.4o)(.4t. )sn't toAt

Arca of ,\C8.4
\{ec)(At})sin lcAB

(Ao) (AF )
{Ft 1O.4t = 

^CAB)(

(
-(.

.4cl(^B)
rifr) r

;lt;l-r0

M1

AI

BP- 133

13

A A, B, C ud D arc four localiors on level growrd

Two strargtrt pathways AC arrd BD ntersect at f,
where 7 is the mid-point of,4C and BT : TD : I : 2

(i) Calculate the distance betweenl and B

(iD Calcr,rlate the bearing of,4 fiom B.

8(i) .4I=0.6ktn,B?'=0.5hn
lA'l l) = 46o (con. ls lretw. // lines)

Using Cosine llule,

(rB)'=(0.6)'+(o.s)'-z (0.6) (0.s) cos 46'

aB=0.43e55kn (ss.f) (8 lB>0)
=0440knr (3s.f)

Mt -fird ZATB

Ml -using Cosirc
Rule

AI

E(ii)

Anglican High School Preliminary Examination 2023
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{
I

(;

R
q

T

4(r'

$

q
o\\i$

l)

Method l:
Using S'ine Rule,

0.43955 0.5

sin 46" sin IBAT

sit'r lBA'l' = 0.5 sir 46"

0.43955

tnA t' :ri,- i!I'n!e ) - ro r" , 
' 

o nl\ 0 4395s /
ZGHA : tuAl' (alt ts" A't I i tt(.;)

. . Bcari.ug ofl ftom B
: 360o - 054.9" (.1.s at a pt.) = 305.I"(1d.p)

M I - using Sine Rule

M1A1

Ivlethod 2:

Using Sine Rule,

0.6 0.4-395s

sin Ats'L' sin 46'
0.6 siu ;16"

s$ l,1B I
0.439ss

z,1Br : sir.r, I 
nl 

:T 19' ] = 7e r" ( | d,p][ 0 439s5 /
,/TBH * IATB (AIt.ZS,AT IICTI)I

.'- Bearing ofl ftom lJ

= 180' + 046" +O79,1',= 305. l' (Id.pl

M I - using Sine Rule

M1A1

PartnerlnLeaming
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8(rii) [-c.t thc shortc,st distancc bc C,F,

sin 46" : CF
0.6

. . CF : 0.6x sin 46o

:0.432km (3s.0

M1

Ai

BP- 1 35

15

(iir) Ian walked ftom B to D. Calculate the shortest distalce between lan and C

(iv) A vertical tower ofheigtrt 70 m stands at I
Calculate the angle of depression measured from the top ofthe tower to D

h4r Lim artd Mr Chan go ruruing at MaoRitchie Reservoir. Bothmen start ftom the same spot

brd Mr Chan being the slower runner, starts ruming at 07 30 and Mr Lun start at 07 35 . Tle

route is 6.2 km long.

(l) If Mr Chan runs at an average speed of x km.ih, write down an expression for the time

takerq in hours, for the rut
e(D 6.2

Time taken by Mr Chan: :r horus

B1

(iD Mr Lim runs the same route 3 hdtl faster t}lan Mr Chan and completes it 9 mirutes

before Mr Chan. Form an equation in terms of -r and show that it reduces to

7 -r2 +2lx-558=0

9

Anglican l{igh School Preliminary Examinatiorn 2023
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8(rg Let d be the argle ofdepression.

tan 0 : Tower Heiglrt 70 rn '7

DT
'7

1000 m

=4.0" (rd.p)

100

d -frt-'(
100

MI

A1

Note: Penalise students if
(l) no/incorsistent reasons given for angles [Clarity/Logic]
(2) bearings not represented in 3 drgits IAccuracy/Precision]

lTurn Over
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(iil) Solve the equation 7'x2 + 2ir -55t1 :0

(tO Find the time taken by Mr Lim to overtake Mr Chan" giving your answer to the nearest

mlnute

e(iD (,.2 6.2 5 9

-_---+-.r -r+ 3 60 60

6.2{;r+3)-6.2.r 14

:r(.r+3) 60

18.6 t 4

.x ( -{+3 ) 60

18.6 x 60 : l4x(r + 3)

!4x2 + 42x *1116=0

7x2 +LLx^558=rJ

Ml - combimng the

fractiorx/xbyLCM
of denominators

Ml - form the
quadratic equation

AG

e(iii) 7r2 + 2k- 558:0

-21t 212 -4(7x-s5s)
2{?)

=7.5534 or -10.5s34 (4d.p.)

=7.55 0r -10.C (3s.1)

M1

A1

e(lv)
Let f hours be the time taken for Mr Lim to catch rqr with Mr

Chan.

Mr L m's a,l'erage speed = 7.5534 + 3 = t0.5534 km/h

Distance travelted by Mr Linr = 10.5534t km

Mr Chan's average speed = 7.5534 km/h

Distance truvelletl by Mr Chan = 7.5543
)

60
krn

M1

Anglican High School Pretiminary Exarninatiorr 2023
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10.5514r =7.5543
5

60 )

= 7 .5543t + 0.62945

3t = 0.62945

t = 0.2O982 h

= 0.20982x 60 = 12.589 = l3minutes

[FYI: The time when Mr Lim orrertakes Mr Chan

=0735+0013 = 074ft 6o*11

AI

BP- 1 37

77

10 (a) Complete the table ofvalues for

x 4 1 ) I 0 I 2 3 4

v 3.4 UI 0.1 2.2 1.3 -1.4

(b) Using a scale of 2 cm to represent 1 unit on both axes, draw the graph of
.-l

u=-1-1r*1- l0 for 4<x<4 ona sheet ofgraph paper.

10(a)

x 4 -3 a I 0 1
,>

3 4

v 3.4 u. / ;0.2 0l ,i.O 1.9 z.z 1.3

B1 Both correct

ft tl,,
,=- " 

*r* I"10

-rl

I

1t

135
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1E

I3

(c) Use your graph to determine the mnnber of solutiors for the equttion l0

range --4<xs4.

10(c) 3 solutions B1

(d) By drawing a tangent on your graph, find the gradient of ttre curve at the point

(-a,o.z)

(e) By &awurg a suitable shaight line on your graptr, solve the equation -r3 -9r=0 for

4{x<4

Anglican.High School Prelimh:ary Examination 2023

in the

10(d) From grapll

2.3-(-2.8)
= -1.7

Gradient = -4-(-1)

Ml - draw targent

A1 - accept t0'2

PartnerlnLearning
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10(e) .r3-9.x=o

*3 9x_-a- - rl
r0 l0
}".r
r0 t0

l
-r +x+l= r +lr0 10

,'=l+l
Draw 

- 10 on the graph.

The rntersections ofthe line and the curve are t}e solutions

-r = -3.30 or 0 or 3.30

MIAI

Gl - Sh. line w eqn

Gl - accePt t0 2 
,

except 0

BP-'.l 39

11
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Mr Chan owrn a company that provides delivery services. He is reviewing the salaries of some

of his staf and come up with a budget. Mr Chan finds the followirg information on the

internet:

Table 1: Salaries for Drivers, Mechanics and Admin Executive

b wce : htps : //sg. it*ed cqt/c oe er/sdoie s

Vehicle Mechanic A&nin ExecutiveDrivers

$3000 to $3500S2500 to $4000

Monttrly
Salary

Range

$2400 to $3000

I

lfurn Over



BP- 140

2A

In addition, both employer and employee must contribrfre a portion of lhe employee's montlily

salary to the Cenhal Provident Fund (CPF).

The followirg table surnmarises the current CPF contribution rates fc,r Singapo,rears and

Singapore Permanent Residents (SPRs) across the different age groups.

Table 2: CPF Contribution Rates for SingaporeaE ad SPRS across diferttf age groups

Employee's age

(years)
Contrrbution Rates from 1 January 2023 (montlily wages > $750)

By employer

(% of wage)

By ernployee
(7o ofwage)

Total
(% of wage)

55 and below t7 20 31

Above 55 to 60 14.5 15 29.5

Above 60 to 65 ll 9.5 20.5

Above 65 to 70 8.5 7 155
Above 70 7.5 5 t2.5

bwce: hfrps://vwncpJgov.sg/employer/employer-oblgdiowfixtwrutcbcpJ<<nlribdions-lo-pay

The following table gives tre dishrbutron of the different age groups accordrng to the jobs

Table 3: Distribution ofEmplcyees across age grougs

Anglican High School Preliminary Examination 2023

Employee's age (years) Drivers Admin Exectrlives

55 arrd below l3 4 I

Above 55 to 60 2 1

Above 60 to 65 0 0 0

Above 65 to 70 0 0 0

Above 70 0 0 0

TotaI 18 6 2

PartnerlnLeaming
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(a) A 35-i,sar-q16 &iver has a monthly salary of$2700

Calculate the employee's CPF contribrtriog the employer's CPF contribution and ttre

nett wage. The nett wage is an ernployee's eamings after all dedtctions are taken out

which is also known as take-home pay.

11(a) Empf oycc's CPF contribution = 2700x0.2 - $54t)

Empf oycr's CPli coutri bution = 27 00 x 0. l'1 = $4 59

Employcr's Nctt Wagc = 2700 - 540 = $21 60

BI
BI
BI

(b) Mr Chan estimates that the monttrly budget for the wages and employer's CPF

cordribrtrions of all the drivers, mechanics, and admir executives should not exceed

$ 100,000.

Is this a good estimate?

Justify your decision with calculatiors and state your assumptror(s) made, if any

11(b) Using ll,taximrrm Salarr es

Since we are checkirg tlte maxirmrm bufuet we car use the

maximurn salaries in each category of workers. We assurne Mr

Chan will use the maximum value and not go beyond.

Vehrcle Mechanics

lmploycr's CP-[ Contribution tbr 55 and bclow

= 4000x0.17 x4 =$2720
Salarl'lbr Vehicle Mechanics 55 and below

=4000x4=$16000

Ernploycr's CPF Contribution for 55 to 60

=4000x0.145x2:$1160
Salary for Vchiclc Mcchanics 55 to 60

=4000x2=$8000

Total Enrploycr's CPF = 2720+ I 160

= $38[10

Total Enrployer's Salary = 16000 + 1t000

= 5240()0

Toal Ernploycr's CPF and Salary = 3880 + 24000

= $27880

Drivers

BI

MI

MI

Anglican High School Preliminary Examination 2023
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Employer's CPl.' Coutribution for 55 and bek*v

= 3000x 0.17x l3 = $6630

Salaq' for Drivcrs 55 and bclorv

= 3000x 13 = $39000

Employer's CPF Contribution fbr 55 to 60

=3000x0.145x5=92175
Sala4'for Drivers 55 to 60

=3000x5:$15000

Total Employer's CPF = 6630 + 2175

= $88O5

Total Employer's Salary = 39000 + 15000

= s54000

Total Employer's CP-F and Salary = 8805 + 54000

= $5280s

A&nin Executives

Enrploycr's CPF Contribution for 55 and below

= 3500x 0.l7 xI = $595

Salary' lbr Admin Execs 55 and belo\v

=3500x1=$3500

F)mploycr's ()Pl.' Contribution for 55 to 60

= 3500x 0.145 x I = $507.50

Sala4, for Admin Execs 55 to 60

=3500x1:$3500

Total Employcr's QPF = 595 + 50?.50

= $iI 102.50

Total Ernploycr's CPF and Salary = 3566* 3566

= $7000

Total Employer's CPF and Salary = I 1{)2.50 + 70fi)

= s8102,s0

Iotal Emptoyer's Cl,.F and Salary for all enrFloyees

:27880+6280s+8102-s0

= 598787.50

M1

M1 - comparison of
amount of difference

A1

PartnerlnLeaming
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Percentage difference of Mr Chan's estimate ftom the

calculated maximum budget

100000-98787.50 _ - _

= 

-x 

I U{)
98787.5t)

= I .23o/,t

Mr Chan's estimate ofmaximum bufuet of $100000 is

reasonable as it i s or:dy I .23o/o from the calculated vaiue uing
maximum salaries.

Usins Mid-Value Salaries

Since we do not know the actual salaries, we will use the

mid-value of each category of worker as an estimate.

Vehicle Mechanics

Employer's CPF Contribution tbr 55 and below

=3250x0.17x4=$2210
Salary ftrr Vehicle Mechanics 55 snd hel(tw

= 32s0x4 = $13000

Enrploy-er's CPF Contribution for 55 to 60

= 325A xO.l45 x2 = $942.50

Salary for Vchiclc Mcchanics 55 to 60

=3250x2=$6500

Total Employcr's CPF and Salary

= 22I0 + l3000 + 942.50+ 6500

=522652.50

Drivers

llrrplolcr's CPF Contribution for 55 and bclow

= 2700 x 0.17 xl3 = $5967

Salary licr Drive,rs 55 and belorv

= 2700x l3 = $35100

Iirnplo5,er's CPF C-:ontribution fbr 55 to 60

= 2700 x 0.145x 5 = $1957.50

Saluy' for Drivers 55 to 60

=2700x5=$13500

Total Employer's CPf and SalarY

= 5967 + 351 00 + 1 9-57.50 + t 3500

= $56524.5()

BI

PartnerlnLeaming
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M3 for computation
on employer's CPF

and worker's salaries.



Admin Execulives

Employer's CPF Contributir:n ftrr 55 and belorv

= 3250x0.17x I = $552.50

Salary fbr Admin Execs 55 and belon'

- 3250x1= $3250

Employcr's CPI' Contribution for i5 to 60

= 32,s0x 0.145 x I = $471.25

Salary for Admin Execs 55 to 60

=325Oxl:$3250

Total Eurployer's CPF and Salary

: 552.50+3250 + 47 1.25 + 3250

--s7523.7s

Total F,mployer's CPF and Salary t'or all employees

= 22652.5O + 56524.50 + 7 523.7 5

= S86700.75

Percertage difference ofMr Chan's estfunate from the

calcr:lated maximum budget

100000-86700.75 . - -
= _x I0(,

86700_75

=ts.3%

The computed amount is 15.3% less than the $100000. Mr
Chan's estimate is reasonable as there is still some room for Mr
Chan to increase wages.

\,I I
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Usine Muumum Salanes

Vehicle Mechanics

Employer's CPF Contribution for 55 and below

= 2500x0.17x4=$1700

Salary lbr Vehicle Mechaoics 55 and below

=2500x4=$10000

Flmplo-vcr's CPI] Clontribution lor 55 to 60

= 250O x0.145x2 = $725

Salary lbr Vehicle Mechanics 55 to 60

=2500x2=$5000

Total Employer's CPF and Salary

:1700+10000+725+5000

= $ 17425

Drivers

Employrr's CPF Contribution for 55 and belo$

= 2400x 0.17x l3 = $i5304

Salary for Drivcrs 55 and bclow

= 2400 x 13 = $31200

Employer's CPF Contributioa for 55 to 60

=2400x0.145x5 =$1740

Sala4, ibr Drivers 55 to 60

=2400x5:$12000

Usiag the midmurn
salaries would not be

a reasonable way to
test for tlrc maximum

budget.

M3 for compuhng

sa.laries and

employer's

conhibutions

lTurn Over



Total Employer's CPF and Salary

= 53M+ 31200+ 1740+12000

- $s0244

Admin Executives

Employer's CPF Conrribution tbr 55 and below'

= 3000x0.17x I = $510

Salary for Admin Execs 55 and below

=3000x1=$3000

Ernploy-er's CPF Contribution for 55 to 60

=3000x0.145x1=$435
Salary for Admin Flxccs 55 to 60

= 3000x1 = $3000

Total Employcr's CPF and Salary

= 510+ -j 000 + 435 + 3000

= $6945

lbtal -Employer's CP} and Salary for ail ernployees

:17425+50244+6943

=s74614

Percartage difference of Mr Chan's estinmte from the

calculated maxurnrm budget

100000 - 74614
=_x100

74614

=34.Aol'

Ml for some

comparison of the

computed budget
withthe $1000000
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