
BP-213

STL

TANJONG KATONG SECONDARY SCHOOL
Year.End Examination 201 7
Secondary 3

CANOIDATE
NAME

CLASS II INDEX NUMBER

ADDITIONAL MATHEiiATICS
Paper 1

Additi al Materials: Writing Paper

4047tO1
Mohday 9 October 2017

I hour 30 minute3

READ THESE INSTRUCTIONS FIRST

Write your name, class and index numb€r on the work you hand in.
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fuafuatic Equation

For the equation d+bx+c:0,

Malhemaical Formalae

1, ALGEBRA

-r+ b1 - 4ac

Binomial T?uorem

(a+b)n=/+ (f," ',.(;)* 2b'+ .(',)o 'v+ +b.,

where n is a positive integer and
nl

0
z(n - l).......(z -r +1)

rl.(n - r)lrl

Identities

Formulae for A,4BC

2. TRIGONOMETRY

sin2l+cos2l:1
sec'A=1+tun2A

cosec2A=l+cota

abc
sin I sin -B sin C

l=b2+c2-2bccosA

a= !6csinl
2

4047/l/Sec3EndYearlT
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1 (a) Findtheexactva,r""trr'(?)..t(;).

(b) fftar,e=-land 0"<d<180', find the exact value of cos(360"-d).
5

I(i) Skach the Braph ofy = j.
x

(ii) On the same diagram sketch the graph of x = yl .

,

lzl

12l

tll

Lzt

t2l

tll

t3l

t5l

(iii) Calculate the coordinates ofthe point of intersection ofyour graphs.

3 The quadratic equation 2x2 -5x+6=O has roots a and B.

(r) Write down the value of a + p and ap .

(iD A secoud equatio n 4xz + px+ q =g has roots 1 andq
Find the value ofpandof q.

I
p

4 (i) urrr... 2x3+5x2 +6r+l
' (x + l)(.r' -r l)

unknown integers-

ax2 +bx+c
in tle form 2+:# where a, D and c are(x+l)(x'+l)

121

(iD Hence, express ### inpartial fractions.

1U? ,1lsec3End'feal17
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4
Larry is given an injection which contains the drug Flugo. The concenkation of Flugo, C, in

the bloodstream i s 4e-0'0Y unitycm at time , hours alter an injection.

(r) Determine the time when C = I uniVcm. 121

(iD Sketch the graph ofconcentration against time for Flugo. l2l

(iii) 15 hours later, Larry is given a second dose of the same injection. Calculate the
concentration ofFlugo in Larry's bloodstream another 5 hours later. 12]

A drug becomes ineffective when the concentration of the drug falls below I unit/cm-

(iv) Another injection contains the drug SneezeFree and the concentration ofthis drug at

time , hours aftfi rhe injection is 2e 0 07t +4 units/cm.t+l
Given that the concentration ofthe drug only decreases, show that Sneezefree
becomes ineffective between I 2 to l3 hours.

6 (a) (D Express (3p)'po' *1(p-"y in the form 16p'*b ,where a and 6 are unknorn

integers to be found. t2)

(iD Hence, show that QpY p" *lb*"Y is a perfect square. i2l

O) Solve 52'*r + 5'*t = 10. t5l

7 (a) Find the coeflicient of .x-l in the expansion of t3l

t2l

(;.i)'
(b) Given that (l+x)"+(1+3r)e --a +23x +bx2 +..., wherep and q ar€ integers,

and P+q=11,
(D state dre value ofa,

(ii) find the value ofp, q and b.

(c) (l) Expand the first three terms of (l - nr.17, in ascending powers of m.

(ii) Hence, expand (r - r-r')' up to the term in /.

trl
tsI

l2l

tzt

4047/1 /S€c3EndYearl 7
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5
(a) Find the range ofvalues ofm for which the equation 2x2 +mx+2=O has no real

roots for all real values ofx.

O) (D Express y=4r-2x2intheform y=a(x+m)2 +n, where a, matdnare
constants.

(ii) Eence, explain why the highest value ofthe graph is 2.

(iii) Find the range of values of x for which the graph of y = 4x -2x2 is below the

line Y = 3-,.

End of Paper

t4l

t3l

I2l

tl l

la

tb

2i,ii

2iii

-.11
G

+-
2

sJ26
26.

1

,'

x=y3

5
d+b=''2
dB =3

3i

4047/1/Sec3EndYearlT
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3ii

4l

4ii

5i
siii

6b
'7a

7bi

l0p
3

6ai l6p2to,

4

J

2+

2+

46.2hows
5.6hmits I cm

x=0
7.875
a'- 2

3x2 +4x -l
(x*I)(r2 +l)

3x2 +4x-l
(x+l)(x2 +1)

^l4x
Jr+l ' x2+l

7b1i p=5
q=6
b =145

lci (1-m)' =1-77na2lm2 +...
Tcri l-7x +14x2 +...

8a

Ebi
-4<m<4
2(x -l\2 +2

,<l or r>1
2

8biii

4M7l'llSe€EndYearlT
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Qmdratic Eqwtion

For the equation al * bx + c = 0,

Malhemalical Formulae

1. ALGEBRA

-b+ b2 - 4ac

20

Binomial Theorem

(a+bY=d+ i- 2bz +. .(lr b' +...+ b',("\t' 
'u *(nui [2

where n is a positive integer and
nlI

)

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

Identities

Formulae for AAtsC

2. TRIGONOMETRY

sin2l+cos2,4:l
srr?A=l+tar?a

cosec2l: 1 + co? a

abc
sinl sin I sin C

a2:b2+c2-ZbccosA

A: lbcsin,4
2

4047USec3Yea€nd17

studykaki.com



BP-221

3

I

(a) Find the range ofvalues of c for which the lineT = 2:r + c does not intersect the

2
CUfVe Y =-.- 1-.r

(b) Show that, for all real values ofp, the eqvatian x2 -2(p + 1).r + 2p = 0 xlsayg

has t$'o real and distinct roots.

(c) A cubic equation f(.r) = 0 has roots 0 , -l and 2k.

Given the coeflicient ofthe highest power is 2 and has a remainder of -72
when divided by.r - 3. Find the value of ,t

)

t4l

t31

tsl

t2l

t3l

t4l

t2)

t4I

t4l

t4l

t2l

3 (a) Solve thc cquation lg[5x-Q+lg(3r+1)=l+2lgr.

(b) Given that 4'= 12,, prove tlut toe, + = fi.
(c) Given that p = 1og, xand q =lo|Ezy, express the following in terms ofp

andl or q.

(i) be,4,
v'

(ii) log,u x.

- srn )r sin x(a) Prove the rdentltv-+- = 2col x'secx-1 secx+l
4

(b) Solve the equation 2 =1 tor 0 <y <2n.ltv+--6

Leave your answers in terms of n.

(c) Solve the equation 5 sinl cosl +2sinA =0for0'a A=360".

(D Sketch the graph ofy : lg (;r + 2).

(ii) ln order to solve the equation 192-' = (x + 2)a , a graph of a suitable straight line

is draqn on the same set of axes a6 the graph ofy = I g Q + 2).

Find the equation of this straight line.

4{47PJSec3YearEndl7
ffurn over

t3l

tsl

A cylinder has a volume of 90r cm3 and radius (2 +16 1cm.

Find the height of the cylinder in the form (a + D r,6 ) cm.
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6

4

(l) Find the coordinates of the centre, C and the radius ofthe circle which has the

pointsl(1,4) and B(7, l2) et the ends ofa diameter.

Hence write down the equation ofthe circle.

(ii) Find thc equation ofthe tangent to the circle at P(8, 5).

(a) The diagram shows part ofthe straight line graph when r7 is plotted against

Qr+ I).

xy
(-1,6)

a

o (2,0) .r+ I

Find

(i) the value of d in degrees,

(ii) -v in terms of x.

(b) The table shows experimental values of2 variables x andy.
It is known that r and j/ are connected by the equation y = Nz + bx,

t4l

t3l

I2l
l1l

( paper, p ot €arnst r a stra lne t2l

t3l

t2l

-t(

8 Given that / = p + q cos 2x, wherep aad q are integers.

3 4 5x 2 6

I 1.7 28.0v 2.2 49.0 76.8

4U7l2lSec3YeatErt17

(iD Use your graph to estimate the valuc ofa and ofb.

(iii) The same equation y = s162 + bx can also bc represented by using a

different vertical and horizontal aris.

Explain how the values ofa and ofD may be obtained.

studykaki.com
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(D state thc period ofy.

Gven that the maximum and minimum values ofll are 2 and - 4 respectively, find

(ii) the amplitude ofy,

(iii) the value of pandofq.

Using the values ofp and q found in part (iii),

(iv) sketch the graph ofy for0<:r5 t.

9 The diagram drawn below is not to scale.

ttl

tll

t2)

t3l

tzl

t3l

t3l

121

a

P(2,3t

R(-4, -5)

The diagram shows a triangle PQR in which the coordinates ofpoints P and,R ate
(2, 3) and (-4, -5) respectively and O is the origin.
The equation of PQ is lZy: -5x + 46 and pR is parallel to the line 6y + 13* = 0.

(i) Find the coordinates ofXwhich lies on RP such that 3RX = RP.

(ii) Eind the equation of QR and hence show that p is (-I0, 8).

(iii) Find the arca of triangle PprR.

(iv) Explain whether it is possible to draw a circle passing thxough the points P, Q

and rt with QR as the diameter.

End of Paper

v

x

Answers

4047/2/Sec3YearEndT 7
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1

2(a)
3(a)

(oro -:ooJr)..
2(c) 3

3(cXi)p -3 a 3(c)(ii) 4
4

4(c) 0', I 80", 360", 113.6, 246.4'

(ii) 3y = 4x -t1
@)Q) v=a+?x

(iD3 (iii)p =-1,q:3

9(i.ii) 63 units 'z

-6<c<2
3

4(b) tr 3r

s (i)

6(D

7(aXD

6 2

v

-1

(x-4)2+g-8\2:25
1 16.6"

-1

4

0.301

x

TOXi) (bXiD b = -4.7[-4.8to-.461

a_ 9.8-(4.7) 
=2.e [2.8&2,s81

7(bxiii)
5-0

yb--;=a+-x'x

6(D
(iv)

Plot 4 against l, from thex'x
straight line obtained,
the gradbnt = b and the
vertical intercept = a
1t

2

TT

e(D x(-2, -2+)

4047/2/5ec3YearEnd'l 7
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2017 Sec 3 Additional Mathematics Paper l Marking Scheme

{o^\r^3 E"hY

la ( zr\ . ( z\
tanl 

- 
l+ sml - I

[3/ \4)

=-J1*!!
2

BI, B1
isw

lb co(350'-a)=-J;

[__'Jx)
l.- 26 )

81 - negative
Bl - ratio o.e.

2i,ti
I

v
x

3x=!

(i) cl - graph of Iy= ,x'
(ii1 I mark for l"t quadrant, I
mark for 3d quadrant

ziii t
' (y')'

7 Iv
v I

.x=l
(r,D

M I - equate both graphs

AI

3i -5d+A=-'2
dF =3

Bl for both
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2017 Sec 3 Additional Mathematics Paper 1 Marking Scheme

3ii llp
aB 4

a+p p
qF

7zp
4

34
l0
J

lla
ap 4

I _q
34

4
q

3

Ml - find sum or product of
ne\ry roots

AI

A1

4i 2x3+5x2 +6x+l ., 3x2+4x-l
(r+rn,,+ -'-1'*'x,, +')

Ml - long division or
comparison
AI

4ii 3x2 +4x-l A Bx+C

(.x + 
'l)(x2 + 1)

=--+-.r*l :2 +l

3x2 + 4t -l = A(x2 + l) + (Br + C)(:r + l)
.r=-l
-'. A=-l
B=4
C=0

.,3x2+4x-l ., I 4x

(x+1)(x2+l) x+l x2+l

B1

(-l mark ifno brackets for
Bx+ Q
Ml - substitution or
comparing coefficient

A2 - (minus I mark for each
mistakc)

iBl (follow rhrough if split
into correct cases)

5i 4eao'=1,

1n"*o' - 6 1

4

t = 46.2hours

Ml - lrVlg both sides

Al isw

sii

4

Gl - shape (decreasing

Craph)
H, < 0, -1 mark for shape

Gl - intercept and asymptote

I

studykaki.com



BP-227

2017 Sec 3 Additional Mathematics Paper 1 Marking Scheme

)ul Concentration

_= 4e4.o3l2o> + 4€-{.03(J)

= 5.64mits I cm

Ml - find concentration at
t=5ort:20

AI
5iv At t =12,

n
C = 2e-o.07lt1t + I

l2+1
=t.o2

1
g = 22ao1lt3l q --!-

l3+l
= 0.948
Hence, between I = l2 or , = 13, concentration must
have been l. So it becomes ineffective between t = 12

or /: 13.

Ml - attempt to show that
concentration at one point is
above I and at one point is
less than I .

Al - conclusion

6ai 8p)'p" +t(*z*tY

=9p'Pn',+7P1"2

= p2-0, (16)

=l6pr*n,

Bl - expand ( )'Z(either
brackeQ

81 - factorise common term
(in the given form)

6aii p'ro'(16)

= (p'*"')' 4'
Bl - (p'*')' is a perfect

square
B 1 - 16 is a perfect square

6b 5?,d +5", =10

(5')'1(5)+(5',Xs)-10=0

let5'=a
5a2 +5a-10=0
(a-lXa+2)=0
a =1 or a = -Z(rei)
5',=t
x=0

Ml - split power 2x+1

Ml - form quadratic
equation
Ml - factorise
A1 (-2 rejected, either here
or at final ans)

A1

7a
Generatrerm= [')[l ]' Ir)'-'

lr]\zi (x/
Powerofx=2r-9
2r -9 = -l
r=4
Coeficien t = 7.875

Ml Any method (general
term, expansion)

Bl -r= 4

A1
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7bi a--2 B1

Tbii (1+n)e=l+px+...
(1+3:)'{=|134a.'...

P+3q=23
P+q=ll
P=5
A=6

,=[l).(f,,
= 145

Ml - compare coeff of x
Ml - solve simult.

A1
AI

AI
7ci (l- m'57 =1-7*a2lm2 +... B2l-7m,2lnz
7 cii Replacezwithx*.rZ

1 -7(x + x2) + 2lr(r+ x2)' +...

:l -7 x -7xz +21x2 +...

:l-7x+14x2 +...

MI - substitute mwithx+?

AI

8a m'1 -+(z)(z) <o

m'-76<o
{m + 4)(m -4) < 0

-4<m<4

B1 - 6'-4ac with substituitn
81 - Discriminant < 0

Ml - factorise (no
factorisatioo, M0A0)
A1

8bi 4x -2x2
=4(x'1-2x)
=-2(x1 -2x+1-l)
=-2(x-1)2 +2

Mt +1-l

AI

8bii 0 is the lowcst value of (x - l)'z

0 is the highest vatue of - 2(x - I)'?

2 is the highest vatue of -2(x - l)2 + 2
B1

8biii 4x-2xz <3-x
- 2x' +5x-3 <0
(2.r-3Xr-l)>0

,aI or rrl
2

81 - form ineq ual ity/equate

Bl roots l, 1.5 seen

B1

I

studykaki.com
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2017 Sec 3 End of Year Add Maths P2

No. Solution Remarks
I 9Ott

rQ+Ji)'1
e0 7 -4J'

7 +4^13 7 -4.,11

so(1 -4.Ji)
49 - 16(3)

(oro -:ooJ:)".

Bl Form eqn

Bl Evaluate (rad)2

Ml Correct conjugate surd

Ml Evaluate deno

AI

TOTAL 5

2(a) 2x+c= 2

1-x
(2x + cXl - x): 2

2x2+(c-2ll, +2-c=o
D<0
(c -2)2-4(2\2 - c) < o
l+t -lz<o
(c + 6)(c -2) < 0
-4<c<2

Ml Equate line & curve
and get quad eqn

Bl Inequality D < 0
Ml Correct sub of D

Ml Factoring must be seen

Al [-1m poor presentationl
5

2(b) x2 - 2(p +1)x +2p = O

D:l-z@+ t))2 -4(2p)
=4p2+8p+1-8p
=+(t+\>o

Real and distinct roots (shown)

B I Corrcct sub of D

81 >0seen&statement 2

2(c) f(.r):2x(x+1)(x-2k)
f(3)= -72
2Q)()(3 -2k)=-72
48h= 144
k=3

B1

M1
Form eqn

sub.r-3, R : -72

AI 3

TOTAI- l0

3(a)
lg(5x- 6) + lg(3x+ l) = 1+ 2lgr
. (5x -6)(3x+ l)
'c----i- = I

tsx2-t3x-6=loi
5x2-13.r-6=o
(x-3)(5x+2)=$

1x=3 x =_f (rejected)
)

Ml Combine lg terms

Ml Change to index formi
Remove lg

Ml Solve quad eqn seen

A I Must reject -ve ans
4

3(b) 4', =tZb
alogr4-6log.(4x3)
ologr4=blogr4 +Dlogr 3

(a-b)log,4=b(l)

los.4= b

a-D

Ml Bring down index

Ml log 3 both sides

Ml Split log3 12

Bl Group log34 term & ans

Page I

4
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201 7 Sec 3 End of Year Add Maths P2
No. Solution Remarks
3(cXi) bgrf=log.x-31o*,,

:p-3s

Ml Use b! =]r.a-l.:b
b

Ml Use lg{=nlga

A1 3

3(c)(ii) . log. x
log !.X= ------:-:-

log, I 6

-f-i

81 Change base

B1
1

TOTAL l3

Page 2
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No. Solution
4(.^) sinr sin x

-+-
secr-1 sec-r+l

_ sin x(sec x + 1) + sin x(sec x - l)
sec2r-l

z.;r.f I )
Icos x/

tan2 x

_2
tan Jr

= 2 mt.r(Proved)

M1
M1

Combine fractions
Use identity
sec2x-l=larfx o.e

Use secr = --l-MI
cos x

1Ml Use cot r = _:
tan.r

Prove LHS = RHS
4

4(b) zoos7+[)=r

1t ,f
'63

r3r
' 62

^rt
J

Bl for {
J

Bl for 2a - (their Basic Z)

B2 do not accept deg equiv
or not in ,E

Accept if whole qn work in
deg then convert to ahs in x

4

4(c) 5sinlcosl+2sinl=0
sin l(Scos I +2)=0
sinl:0 I = 0', 1800, 360"

or cos l: -0.4 A= 113.6',246.4"

Ml Factorise
A1 All 3 ans

A2 4

TOTAL t2
s(i) v

+2)

0.3 0

-l x

G1 Shape & y-int (lgZ o.e.)

Gl asymptote & x-int

,,,

s(ii) l0-,*2= (rr2)a
lg(x+))a = -, a2

4lg(xQ): -, a2

ls($2|= -1r*1
IIv= ---r+ -'42

Bl Take lg on both sides
Bl Bring down index

81 o.e- 3

TOTAL 5

Page 3

Remarks
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No, Solution Rcmarks
6(r) c(4,8)

Ats= Q -t\' +(rz-+)'
= 10 units

Radius = 5 units
Eqn ofcircle: @-$2 +g -8)2=Zs

Ot x2 +y2 -8x-l6y+55=0

B1
BI Plthagoras' Theorem /

Length formula with
substitution

BI
Bl ,f isw 4

6(iD E-5 3

"4-84
Equation of tangent:

,-s=1(r-s)
J

4 t"t
y =;x--- or

55
3Y = 4x -17

(must be ftom m.r)
M1 Perp gradient seen

l\{l Finding Equation

Al o.e. 3

TOTAL 7
7(aXr) - -6-0tarr 0: 

-
-1-2

tan 0= -2
0= 116.6o

Ml Relate tan gto gr^d

Ortancr=2
0 = 1800- cr

A1 toldp 7

7(a)(ii) xy:-21(x+l\-21
ry---b+2
.,- n-2

x

MI Find eqn of line &
correct axes seen

A1 o.e, [y must be subject] 2

7(bXD
JT 2 3 4 { 6

v
x

7.0 12.8

L = u +b and a straight line drawn
.r

TI

LI with vert ht seen

7(bxii) b=4.7
a _ 9.8 -(4.7) _ 2.s

5-0

B1
BI
BI

-4.8 to -4.6(fr graph)
Calculate grad
2.86 to 2.96(fr graph) 3

7(bxiii) y=m2 +bx

vb-; = a+-
-x- x

Plot { against 
I 

, f.o- th. straight line obtained,x"x
the gradient = D and the verthal intercept = a

Bl Eqn ofstr line

B1 Explanation

.,

TOTAL t1

Page 4

7

[-T"-] l"l
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No. Solution Remarks
8(i) It Bl Accept 180' 1

E(ii) 3 BI 1

8(iii) p =-l,q--3 BZ ,

Gl Shape

Gl Max pts, Min pt

Gl The other 2 pts

3

8(iv)

a

}

I

-4

TOTAL 7

I

I

Page 5
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No. Solution Remarks
e(i) N4+2,-s+lx8)

x(-2, -2+) 8

R(r, 5) 6

B1 for x
81 for 1'

,

e(iD t1
Fnn of0R: v+5 =-3(x+4)' 6'

6Y=-l3x-82
F4n of PQ: l,Zy -- -5x + 46 (gten)

2(-l3x-82)=-5x+46
Zlx = 2lO

:r=-10
y: (130-82)-6

'v=8
.'.0 (-10,8) (shown)

Bl Grad seen

B1 Eqn seen

B I Manipulation seen to
get an s

3

e(iii)
er", : 1

2

:1
)

t:

-10 -4
8 -5 x

(ro+so-rz;-1 30 32-so))

= 63 units 2

BI

Ml Correctmanipulation

A1 3

9(iv) 5
Dro

t2
3 - (-5) 4

m 2-(4) 3

5A
Since m2qx mpR= -1x-+-l
IQPR *90o, QR is not the diameter
Not possible as it does not obey theorem- angle in
semicircle

1,,

Bl Correct conclusion
with reason 2

TOTAL 10
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