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Give non-exact numerical answers correct to 3 significant figures, or 1 decimal
place in the case of angles in degrees, unless a dffierent level of accuracy is
specified in the question.
The use of an approved electronic calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.
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Malhemutical Formulae

I. ALGEBRA
Quadratic Equation

For the equation ac2 +bx+c=0,

Binomial expansion

Identities

(a + br = a. .(*^"'..(;),-,u, . -.(i)"-, b, + + b^,

*,here n is a positive integer and tl = .-l-- =
[r/ rt\n- r)l

n(n -r+1

-bt b2 - 4ac

2u

rl

2. TRIGONOMETRY

sio'r{+cos2 l=l
ser,t A--l+ta* A

qser2 A:l+cnt2 A

sin(Z t f) = sin Z cos B t cos lsin8

oos(l t A) = c65 7 cos I T sin ,{sin -B

tanl t tan B
iT{.4 + Bl-- 

-

I T tan,4 tan B

sm2A =2smAqs A

eos2A = cosl A-sin2 l = 2oos' A-l=l-Zsm2 A

I

2tutAlai2A= 
^|-l^n'A

Formulae for LA-BC
abc

sinl sin I sinC

at =b' +c' -2bcqsA

A = f aDsinC
2

No part o, the paper ls to bo reproduced vrithout the approv-al oI the Prlnclpal of T€mas€k S€condary School.

studykaki.com



BP-113

3

I

Answer all the questions.

A

3+Jicm

CB

The diagram shows a triangle lBC where AB =3+Jl cm. Given that the area

ofthe triangle is 27 +f9fi 
" ',frndthe length ofBC in the form a+bJl cm

where a and b are integers.

2 Solve the equation 4"6 =
l6

t4I

rT t5I

t5I3 Express
2x3 +x-7

e,{-F O
in partial fractions.

4 Given that Zxa +3x' +7x' +6x+o=9{r'tl'?+1)+3*+4 for all values ofr,

wherc (:) is a polynomial, find

O the value ofthe constant a,

(ii) a{t
t3l

tll

t4l

6 Given tlrat ,4x2 -2Ox+ 5 = B(:x - tf + f(Cr + t)+ 4x for all real values of:r,

irnd the values of A. B and C. t5l

No parl of the paper is to be reprodrc€d r ithout the approval of the Prhcipal of TernaEek Secondary Schoot.

ffurn over

^l ^(zr' l)
! lnd the coetlr clent oI r Ln the expanslon ol I . -.,IJ \J +x)



BP-il4

4

7

8

The roots ofthe quadratic equation 3x2 -2x + 4 =O arc a ud p .

Find the quadratic equation er'hose roots are a-' and p3 .

(D Solve the equatio n 3x1 -26x2 +33.r+14 = 0.

(ii) Hence solve the equation 24lr -lYyz +6y+14 -O.

t6l

t5l

t2l

t1l

14l

e (r) A curve has the eQuation y=y?a3y+3+,t,wherctisaconstant.

Find the range ofvalues offt for which the curve lies completely above the

.x-a)os.

(iD Fhd the set ofvalues ofa for which the line y=Zax+3 intersecs the

cttve y -- m' + 4r + 4 at two distinct points.

10

1l

t2

Find

(r)

(ii)

The expression p'1l + 52x2 +qx+9,wherep and q arr positive integers, is exactly

divisible by 4r+l and leaves a remainder of p2+27p+l whendividedby:-1.

the value of p and of q,

the remainder when the expression is divided by :r + 2 .

Isl

t2)

Solve the equations

(i) logry-log,l6=3,

(ii) log,l28 = 2 +log,2.

t4l

I3l

tll

(D Expand (a - 3r) , in asce nding power of r, up to and including the term

in I in terms of a and n wherc 0 <a <nardn>2.

(ii) Given that the ratio ofthe constant term to the coefficient of

t3l

x? in the expansion of (a-3x| is 4 : 1E9, show that az =
24"-t)

21

(iii) Given that the difference ofa and n is 5, find the values ofa and t4. [5]

No part of the paper is to be reproduced wiihotrt the approval of tie Pdncipal of Temasek Secondary School.
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l3 The premium, $1, per month for an insurance can be modelled using the formula

A =25+ p(2.11' where p and q are constants, , is the age ofthe insurance policy

holder round down to the nearest years.

(i) Given that dre premium per month for a newbom baby is $25.20,

state the value ofp.

The premium per month for a 73 years old policy holder is $70.

(ii) Find the value ofq correct to I significant figure.

Using ofthe values ofp and q found in part (i) and (ii) respectively, find

(iii) the prcmium when the policy holder is 67 yean old,

(iv) the age of the policy holder when the premium paid per month is $34.

End of Paper

tll

t3l

tll
l2l

No part of the papor ls to be reproduced ,rithoul the approval of tiE Principat of Temasek Secondary S.hoot.
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Sec 3 E A Math Marking Scheme

I
Areaof rriangle aac =lb-J1bc)
,7:$=;b.",E[ac) Ml for correct values used

BC=
27 +tsyll

3+ 3

,"_(z..-r,.:;{,h-{)p+Jlp-J:)

BC _Bt-zz/i+sTJl-s7
9-3

M1 for rationalise

Al for correot expansion

BC
2a+?,o$

6

BC =4+5Jicm
AI

2 l6

r;I
l6

l"Frl
l6

Ftr]
I

4

+' (+') =
Ml for splitting the power (with the correct
indices law applied)

(4' h 2') Ml for shifting all terms with variable to one side

4' (g ) 2304

35'= 1

2304

Ml for getting 36' or 6L

.rln36 = ln
I Ml taking ln or log both side

2304

x = -2.rcQ sf) AI
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3 Zxt + x-7

-=l+

(2r-llx'+tJ
A Bx+C

-*-
(2r-l) (x'+lJ Ml for correct

partial fraction

Ml for obtaining

the quotient 1

2x3 + x -7 --(2x -t{r' + t)+ ,n(r' + r)+ (rx + c[zr - r)

btr=f
2

'(i)' *L-t =
2 (i)'.,]

1t
42
A=-5

,(;)

let.x=0

- z = (- t)(t)+; + c(- t)

-7=-t-5-C
c=l

Values ofl, I and C

A2, AI, AO

let.r=l

- + = (t\z) + z.t + (a + c)(t)

-4 =2-10+b+l
B=3

2x1 +x-7 =l- 5 3;r+l Al for partial fractions
r)

+
2x-

4 (i)
2xz +3x + 5

Al for correct

remainder in terms of a

x2 +l 2x' +3x3 +7 x2 +6x+ a

2xo +Lxl

3x3 + 5x1 +6x

Jr + J.r

5x2 +3x + a

)x- +J

A1 for a valuea=9

3,r+(a-s)

M1 for using long
division

studykaki.com
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4 (ii) *)=2r'+3x+5 BI

5 (tYr."=l I\/A t-#)

tll
3

3)
.r\7

;)
.r \7

;)

I(,,I"
4

(,,I
(7\r

= 
[,1.

u

-'f 
- r )",-,.-,l.4/

'(-l)''''"
A I for x with correct power

For xa term, 14-5r =-11 Al for correct valve ofr
r=5

coefficienr of I,r-,, ['l[2)' l,- ])' = - 1x" [s](3/ ( 4/ 768
AI

Al for sub in for coellicient

6 Comparing constant erm
5=B+1
B=2 Al for B value

Comparing I term
A=98
1=18

Subx=l Ml for method

A-20+s= BOy +:(c+t)++
ts-20+5=2(?)z +3c+3+4

C=4 Al for C value

14l

Al for I value
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B I for both values

I\41 for cubic factorisation

Ml for changing d2 + P2 to (a+ Pl -zap

A1

AI Al must:0

a'P' =(aBf

Required Equation is 27x2 +64x+64=0

42

("**

3 9

a3 + P3 =(a+ P\a' -oP* g')

f 64\
I Acc€Dt-- |\. 27)

[".*o'S)

.,
a+B=2

J
IaB=-
J

(rI

^10
27

.6464tr'+-x+- = u27 27

(3)'-,ti)]

,

=(i)'

=z 
lo
27

=@+gl@*g'-uBl

Ml must show substitution

and equals to 0

3x3 -26x2 *33*a14=(x -2{,Ar, +-m+C)
By Observation, A=3,C = -:7

Sub x=l
3 -26+33+14 = (-rl: +a-z)

A1

Ml for either following method

Al for quadratic factor

M1 correct factorisation

OR Long Division done correctly

ot x=7--1

r(,)=(,-z\* 2 +h+C

l*t f(x)= 3x1 - z6x2 +33x+14

r (z) = s(zl - 26(2)1 $3(2) + A
=0

.'. .r - 2 is a frctor of f(x)

24=4'B
B=-20

r(')=lx-2ft*' -zo,-t)
= (x - z[ax + t)(x - z)

fG)=0
(x -2[3x+ t)(x - z)= o

Ior J=--
J

8(i)

l

studykaki.com
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8(ii) t(z.yf -ze(z.yY $3(2.y)+ra =o

2y=2 or -l
J

I
=__ or

6

or 2y=7

y=l or y 7,2 AI

e(D D iscriminant < 0

k

k

2

2

- +(r)(: + r)< o
M1 for knowing discriminant < 0

Ml for correct substitution of values

Ml for factorisation

-4k-12 <0
(t-e[t+z)<o
-2< k <6 AI

e (ii) 2m+3-m2 +4x+4

ax'+(+-za)x+l=o
D iscriminant > 0

(4-2ay -4(d[r)>o
16 -16a + 4a2 - 4a> 0

Ml for equating the two equations

Ml for getting discriminant >0

and sub in the corroct values

a2 -5a+4>0
(a-a\a-t)>o
a<l or a>4

Ml for simplify to quadratic equation

Al (must show factorisation)
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Ml for factor theorem (sub in values and =0)

- p2 +208-l6q+576=0

- p'z-l6q+7s4=o -(t)
f(t)= p'1 +27 p+t

p2 +52+ q+9 = p2 +27 p +1

q=ztp-ao -Q)
Ml for remainder throrem (sub in
values)

Sub (2) into (l)
-p'-rc(ztp-eo)+78a=0
-p7 -432p+960+784:0
p1 +432p-1744=0

$-+fut++te)=o
p=4 or p=-a36(reje*)
Sub P={ 1n1o 121

M1 for substitution

A1

let f(x) = p2 t3 +52x2 +qx+9

=0fr-1)\. 4l

_p' *13 _Q *9=g6444

q =zt(n)-ao
q=48

10 (D

"'f(:r)=t6" 
+ 52x2 + 4Ex +9

r(- z) = te(- z[ + sz(- z)' ++s(- z)+ r M1 sub in x = -2 regardless of correct
pMdq

AI
7

l0 (ii)

Al forp = 4 and reject negative value

studykaki.com
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ll (D log., y -lo9116 =3

rog, y-J!E.z-!! =3
to9z !

(tog,yf -+=ztogry
(log, y)' -3log, y-+ =g
(log,y-4[og,y+t)=o

Ml for change ofbase with a purpose. (either base

2ory)

Ml for factorise

logry-4=0 or log, y+l = 0

log !=4 ot logry=-1
or

or A2 (l for each box)

! =2-l
I

'2

l l (ii) log,l28 =2 +log,2
log,l2E-log"2 =2
log,64 =2
x1 =64
-x=t(reject-s)

M'l apply law of log

M I for changing from log form to index
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I 'l (D
(a - 3x)' = a'. 

[T)r"rr-,.r.[l)r,r e,,r -

= o" - t**, * *"br.t\ o,-, Q*,)+...

= o, -3no,-r, *9'b -lb''' ,, *...,)

Ml for

0 (, "(" t)
2l

and

l2 (ii) Constant erm 4

Coefficient of x2 189

a'4
fs,(,-l)r- = r8,

lz)
Mi for correction ratio

?a' 4

9n\n-1)a''' 189
Ml for simplifuin gto get a2

,, -[ + Yqz(n-t)1
[r8er\ 2 )

Ml for making / the subject

a2 _2n(n-t)
2t

(stro*n)

l2 (iii) Ml for getting showing n is bigger than a

M1 for quadratic equation

Alemative Method: solve
for n first

Quadratic equation:

19nz -zogn + 525 = o

(rsn-ts\n-t)=o
75n=- or 'l
19

n-a=5
n=s+o -(t)

_znb-t)
2l -a)

7a
21

xax =z(zo+go+a'1)
2la2 -2a2
1ga'?-l8a-40=0
(tea+zo\a-z)=o

20

l9
or a=2 A1 Must reject negative value

(reject )

Suba=2 into (1)
n=7

Ml for substitution

AI

studykaki.com
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13 (i) P =0.20 BI

l3 (i0 to = zs +o.z(z.t)?*

45 =0.2(2.1)'3"

{2..t)'' =zzs

lgQ.t)'q =19225

^ - ls22s
't - nrgLl
q=o.r(lsl)

Ml for sub in values correctly

Ml for taking log both side (or ln)

A1

13 (iiD A=s3.$Q. dp)
B I no deduct if $ is written

I 3 (iv) 34 =2s +o.z(z.ty1'
o

0.2

lg45

GDrszl
Ml for making r the subject

t=5l.3lyearsold
t=5lyearsold AI


