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Mathematical formulae

1. ALGEBRA

(o + br = a'., (l)",. (l),", * ...... .. -(:)".- b, + ..... + b, .

where n is a positive inreser and (l) = ;, = ^, 
- t, r" -'.,,

Quadratic Equation

For lhe equation m2 +bx+c =0,

Binomial expansion

ldentities

Formulae of LA-BC

-bt b1 - 4ac

2a

2. TRIGONOMETRY

sin'l+ cos' l = 1

sa" A=l+ta'] A

cosec'l=l+cot',4

sin(l a .B) = sin I cos .B t co.s I sin I
cos(l+ 8) = sss Toos B T sin,{sin I

tan ,{ - tan Itd{A!Rl=-' l+ tanl tan,B

sit2A =2sitt Aw A

cos 2l = msz l-sm2 A=zcosz A-l=l-2smz A

tNr2A = ztd !l-lar\'A
a _b _c

sin,{ sin B sinC

d2 =b'+c2 -2bc6A

A = lalzsin c
2
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(a) The function f(x)=tt -6x2 +u+b,where aand 6 are

constants, is exactly divisible by .r - 3 and leaves a remainder
of -55 when divided by r +2. Find the value of a and of 6 .

(b) Solve the equation 2 logr(: - 2) - logr(x + 5) + 3 = 0.

(a) A man bought a new car. Affer .x months, its value $ y is
given by V = l20n/Ooe-P' , where p is a constant.

(i) Find the value of the car at the time when the man bought
it. tl l

The value of the car afler 5 years is $ 48 000. Calculate

(ii) lhe expected value, to the nearest dollar, of lhe car affer
8 years of purchase, t3l

t3l

t3I

t1l

t11

2

t2t

t2l

3

4

(iii) the age of the car, lo the nearest month, when the
expected value of the car will be $ 12 000.

t4l

tsI

t2t

t4l
(b) Express %*# in partialfractions.

SOSS 20'17 Sec 3 AM EOY Additional Mathematics
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Answer all the questions.

(a) Solve the inequality (3x - 1)(2.r + 3) + l0x > 0 .

(b) *n," t€*f,11 
in the form a+bJl ,where o and b are

3Jz - J14
integers.

The function /isgiven by f (x) = 2sm2: - I for 0"<x<180".

(D State the amplitude of / .

(ii) State the period of /.
(iii) Find the x-coordinates of the points where the curve meets the

x-axis.

(iv) Sketch the graph of y=2sn2x-1, for 0'<r<180o.
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5 (a) Given that tanl =8, *"A =4,1 is acute and that I and
J65

B lie in different quadrants, find without the use of calculator,

the exact values of

(i) tan(90" - -4) ,

(ii) sinB.

(b) Sketch the graph of y =l2r -ll for -3 < x < s

(c) Solve l3x -+i = sx .

6 (a) (D Expand and simplify the first 4 terms, in decending

tl l

121

lsl

t3l

powers of x, in lhe expansion of

(ii) Hence find the coefficient of x-' in the expansion of

,, 1

x t2t

(t -2, * *') 2
I

x t3l

PROCEED TO NEXT PAGE

(b) Find in terms of a, the term independent of x, in the
:0

expansion of
a
-+xx I3l
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7 Solutions to thls question by accurate drawing will not be
accepted.

A( 9, e )

x

B(1,-3)

The diagram, which is not drawn lo scale, shows a triangle ,4-BC in

which the point I is ( 9,9 ) and the point B is ( 1 , -3 ). The point
C lies on the perpendicular bisector ol AB and the equation of the
line,BC is y=8x-ll. Find

(D the equation of the perpendicular bisector of LB ,

(ii) the coordinatss of C.

The point D is such thal ACBD is a rhombus.

(iii) Find the coordinates of D .

(iv) Show that AB =2CD.

(a) Solve the simuftaneous equations

:'.r6i = tr,
logr(8) = 3 + log, (4.r - Y)

(c) Find the value(s) of m for which the straighl line
mx + y + 6 = 0 is always a tangent to the curve

Y =x2 +3x+2m.

(a) By using appropriate substitution, or othen rise, solve the
equation 32'*'? +1 = 2(3',*t).

(b) Find the smallest integer value of k forwhich Ll +8x+3 is
always positive for all values of x.

v

c

t4I

tzt

tzl

l2j

ts1

t4l

t5I

(b) Given that log, (9a) - logr(90) =2, express 6 in terms of a. l4l

I

Additional Mathematcs

t3l

o

8
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10 The equation of lhe circle, C, as shown in the diagram below is

x' + y' -6x -1oy -135 = o.

x

(D Find the coordinates ofthe centre and the radius ofthe circle,
C.

(iii)

(iv)

v

D

c

BA

t2l

(iD Given that the circle cuts the x-axis at the points A and B .

Find the length of the line segment ,{8 . t31

Given that D is a point on the circle such that the line segment lD
is the diameler of the circle. Find

the coordinates of D , t1l

the equation of the circle which is the reflection of C about the
y-axis. 12l

PROCEED TO NEXT PAGE
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11 (a) Answer the whole of this question on a piece of graph
paper.

The diagram, below, is the shape of a solid cone, with radius
.r cm and slant height (Ax + B\ cm, where A and B are
constants. lt has a total surface area of y cm2 .

( Formula : Curved surface area of cone = zrrl )

{At + B)

Values of x and y are given below.

x 0.5 1.0 1.5 2.0 2.5 3.0
v 2.38 7.85 16,49 28.27 43.20 61.26

(i) Showthat Z = r(A+\)x + rB .

I

(iD On the graph paper, plot Z against x and draw a straight
x

line graph.

Use your graph to estimate,

(iii) the value ol A and ol B ,

(iv) the base radius for which y = 161

(b) The roots ofthe quadratic equation xz - 4x * 5 = 0 are a and
p. Find

(D the sum ofthe roots,

(iD the producl ofthe roots.

(iii) ,,"r*']"f the quadratic equation whose roob are

---= Slld --- .a' p'

End of Paper

l2l

t2t

131

t1l

SQSS 2017 Sec 3 AM EOY Additio nal Mathematics
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S ff1,

SHUQUN SECONDARY SCHOOT

MATHEMATICS D€PARTMENT

SECONOARY 3 EXPRESS

ADDITIONAT MATHEMATICs

END-OF-YEAR Examination 2017

Marking scheme

1(a) (3x-l)(2:r+3)+10.r>0

6x2 +7.r-3+10.x > 0

6xz +17x-3>0
(6x-l)(.r+3)>0

^lx<-5 0r x>-
6

M1

A2

1(b) sJi+JG sJi+Ji tJi+Jtq
3Jr-JA 3Jr-"T4 tJi+Ji

t5x2+3J28 +sJ28 +14

t8-14
44+rcJ1

4

=rr+ 4J7

M1

M1

A1

6 Marks
Amplitude = 2 A1

(ii) Period = 180' A1

(iii) I
sln z.x = -)
2r = 30o,150o

.r = l5', 75' A2
(iv)

I

Shape I

Points on axes

l Mark

,+,

!

6 Marks

2(i)

-!--L--+

I

ti

studykaki.com
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3(a) f(x)=x'-6x' +ax+b

"f(3) = 0

27-54+3a+b=0
3a+b=27

f(-2) = -5s

-8-24-2a+b---55
-2a+b=-23

o=lO
b=-3

M1

M1

A1
A1

3(b) 2logr(x -2) -log, (: + 5) + 3 log, 2 = lo9zl
logr(x - 2)2 - log, (r + 5) + lo gr2t =log,|

roc,rq;4+t=bs,r
(jr + ))

8(.x - 2)!
(x+5)

8(.x2 -4.r+4) =*+5
8x2 -13x+27 --0

x=3 or 2=t.tzs
8

x =1.125 is rejec-ted

x=3

M1

M1

B1

81, only if
rejected

A1

9 Marks

I
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4(a)
(i)

Y=$120000. A1

(ii) After 5 years, that is after 60months

48000 = 120000e{02

e
48000 2

120000 5
J

- 60P = 1n1:;
)

p =0.O152715

Value after 8 yea rs

T = 12A000e-e6P

= 120000e-noo o, rrr,,

=27699.87063

=$27700

M1

B1

A1

(,ii) -P'
12000 = 120000e

I
t0

-lnl0 lntO

- p 0.0152715

=150.7766
I 5l months

M1

A1

4(b) Sxz +3x+1 A B C

x(2x + l)2 x 2x+1 12x+l)':
8x'?+3.r+l = A(2x + l)'? + Bx(2x +l) + Cx

When .r=0,

wh"n , = -1.
2

A=l

C =-3

Comp aring the coeffrcien ts of ;r2

8=4A+28

8;r2+3.r+1 | 2 3

x(Zx+l)2 x 2x+l (2x +l)2

M1

M1

Mt

M1

10 Marks

studykaki.com
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(a)(i) tar(eo'- l) = i

A1

(ii) Angh B lles in the fourth quadrant
Vertical or opposlte side = -4
.irrf =-a

J6s

M1

A1

(b) Shape
l marks

y-intercept
l Mark

Point on
x-axis
l Mark

!-':_

i--.+ _

(c) 3x-4=+5x
3x-4=-5x

I
2

3x-4=5x
--_'l

Re jected

M1

A1

A1

Only if it is
rejected

9 Marks

5(a)
(D

(, - t.)' =,". [:),'l- *]. [r,' [- i]' . 
[:]' l- 1l .

64-6x32xL+rsx rox{-zox a"} *...

t92 240 160
= 6./L-- +- --*...x x' .x'

M1

B1

(ii)

,(^l
x

192 240 160

x' x2 x3'"'{7-2:- + x2 =(l-zx+x2)(64

Coefficient of x-r

= r(-lez) - 2(2+0) + t(-160)

= -832

M1

M1

A1
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(b)

a
-+rI )"

Generalterm

,,.,=('!\:)'" ,
=(':)#".
=('\.'*'o"'

For the term independednt of .r

2r -20 =O

r = l0

lndoendent term
f2o\l' =[ro.,l" t0

Or 184?56ato

M1

B1

B1

I Marks

7(0 Mid coint of Aa = (
1+9 -3+9 )=<',rlz 2

Gradient of AB -- H=';

Gradient ofthe p€rpendicular = - 3
,2

y=--x+c
It passes throuth ( 5, 3 )

So6= I
3

Equation of the perpendicular bisector
279Y=-ix+T

Ot3y+2x=L9

M1

M1

B1

B1

(ii) To find the coordinates of 6, soVe simultaneously

!:Bx-trandy= -1r-t
Sox:2aady=5

c (2,s)

M1

B1

studykaki.com



BP- 266

(iii) ACBD is a rhombus
Diagonals bisest each other
rfD(a,b),then

/ a+2 b+5\
\z'z)=(s'3)

a=8andb=L
D (8,1)

M1

B1

(iv)

M1

BL

10 Marks

8(a)
3' x31' =3a

,*Lv=4
2'

(1)

log, 8 = 3log, 2 +logr(4x - y)

8=8(4x-y)
4x - y = 1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,{2)
Solving

:r = 1.5

t-5

M1

M1

M1

A2

(b)
100.,ro, - 

log,(9b) 
=Zr)c..1' log. 9

log,(9a) -|bg,(96) = log,9

9a
log, (

J%

-o

): logr9

9a
t--

"l9b
o=Jsb
a'z= 9b

b =La'
9

M1

M1

M1

B1

AB=@

co=.{@-21a11-r' =Jsz
AB =ZCD

l
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(c) x2 +3x +2m = -mx-6
x'1+(3+m)x+(2m+6)=O

(3+m)'1 -4(l)(2m+6)=O
m'-2m-15=o
(m-5xrrr+3)=0
m=5 or -3

M1

BL

A2

13 Mark

e(a ) 3" \32 -2(3' x3)+1= O

9(3')'z -6(3'.)+1=0

9tz -6t +l=0
(3/-l)'? =0

I

3

r=-1

M1
M1

M1

B1

A1

(b) For the function to be positive

8'-4(tX3)<o
64 <t2k
-u_lk>-=5-123
Smallest positive integer = 6

B1

B1

B1

8 Marks

10(i) centre (3,5 )

Radius = 13 units
A1
A1

(ii) .r2 -6x-135 = o

(r-l5X:r+9)=0
x=15 or -9
A(-9,0)

,05.0)
AB =24

B1

B1

A1
(iii) a-9 b+0

)= 
u,,2'2

a=15

D=10

D(r5,10) A1

studykaki.com
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{'v) Cemtre ( -3 ,5 )
(x+3)2 +b,-5)2 =169

B1

B1

8 Marks
11(a) 8 Marks

\lL&/

tl

do!!i

I

'i
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A1u(b)
(i)

x2 -4x+5 =0
a+p=4

(ii) A1d0=5

Product ofthe roots =
lll

a1 p', 25

Equatjon

,'-r(6)+-.!-=o'25' 25

2512 - 6x +1= O

@ + Az -2a0 _ 16-10 _ 6

(a0)' 25 25

Sum of the roots =

I I a2 +82

-+-=------l-=d' p' d'p'

M1

B1

M1

(ii0

13 MarksI
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