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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in

Write in dark blue or black pen.

You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

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 different level of accuracy is specified in the question.
The use of a scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 80.

This question paper consists of 5 printed pages.
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Quadratic Equation

For the equation ax2 +bx+c --0

Binomial expansion

Mathematicul Formulae

1. ALGEBRA

2a

(n\ (,
I la'-'h' +...+l
\2) [r

a+b
i;)

(

1("\ nl
where r is a posirive integer and 

[r.,J 
= 

"O 
_rl- =

) a'-tb +

a

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

,(n- ...(n - r +t))

Identities

Formulae for LABC

rl

2. TRIGONOMETRY

sin2 l+cos'l = l
sec'A=l+tan'A

cosec2 A =1+ cotz A

sin(.,e+ a) = s1n Tcos B t cos lsinB
cos(ltB)= cqs I cos B T sin lsin I

,n (,q,* B\= wA!tu8
\ '/ l+ tar, ALan B

sit2A =2sin Acos A

cos2A-- cos2 A-sil, A=2qrs2 A-l=|-2gm'z A

c,,.2A= 
2t^!

l-1(ra2 A

b C

sinl sinB sinC
a2 =b'+c'-2bccosA

A = 
I 

absinC,
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-2 t A- L'7
I Express ; - ': j^:'', in partial fractions.' (x-t)(x'+2)

ln

t5l

tzl

tzl

t1l

t3l

t3l

t4l

2 (a) (i) Write down and simplifu the first 4 terms in the expansion of

ascending powers ofx.

!+2,
2

(ii) Given that the expansion of (a -.x) in ascending powers ofx is

E!*2,
2

r63
-+-r+t28 256

bx2 + ... , find the value of a arrd of b.

(b) (i) Write down the general term in the expansion of
)1

1
r * ---:

2x'

(ii) Hence, or otherwise, find the term independent of.r in the exparsion of
l2

1

zx

3 (") Solve the eqrurtion

(D

(ir) 4log"x-21og,6=7 .

(b) A cup of hot coffee is put into a refrigerator and it cools from its original tempetature
of 95"C to IoC in.r minutes. Given that the relationship between 7. and x is

r =es(0.e2)' ,

(i) find the temperature ofthe coffee after putting it in the refrigerator for
10 minutes,

(ii) find the time taken for the temperature ofthe coffee to reach 25oC .

(iii) h it possible for the coffee to reach 0'C ? Explain your answer.

lg(ir -3)+31g2 =,. *(ir,

Ill

tzl

t1l

4 (i) Find the value of a and of 6 for wh ich 2x2 + 5x -3 is afactorof
2xa -x3 + ax2 +bx-75. tsl

(ii) Hence, show that the equation 2xo - x3 + ax' +bx - 15 = 0 has exactly 2 solutions. l4j
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5 The roots of the equation 3x7 -5x+9 --0 are a +l and p +1. Find the quadratic equation

whose roots are az and p'. t5]

20 42',6 (a) Simplifr
2',-3 gr+2

O) The area of a triangfe is (0.6-s)cm2. Ifthe base length of the triangle is

( r + 2.6) "., 
find the height, in cm, of the triangle in the form a - bJi , where a

and b are integers.

7 A circle Cr bas the equation (x-a)'1+(y-6)2 =100 and another circle O has the equation

x' + y' +2x -16y + 49 = 0.
(i) Find the coordinates ofthe centre ofthe ctcle Cz and its radius.

(
t3l

t3l

t2l

t3l(ii) Show that Cz lies completely inside of Cr.

8 (a) Sketch the graph of y=l:cos2-rl-l for O<x<22r. t2l

O) Solve the equation sin(Zx-f+") = -0.45 for 0"<.x<360' t3l

(c) Solve the equation 3cos.r-cotr=0 for -tr!x!r. t3l

9 (a) Find the range ofvalues ofp for which 2x'+5x=px-8 is always positive. t3l

(b) A curve has the equatiou y=-x2 +3x-1. Find the equation of the tangent to ttre

cuwe that is parallel to the x-axis. t3l
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10 Solutions to this question by accurate drawing will not be accepted.

v

C

A

E

r
0

B

The vertices ofthe triangle lBC have coordinates (-4, 5), (5, -4) , and (S, 1l)
respectively. lE is perpendicular to 8C, CD is perpendicular to 18, arfi AE and, CD meet
at F.

(i) Find the coordinates ofD and ofF.

(ii) Find the area of triangle ABC.

11 Answer the whole of this question on a sheet of graph paper.

The growth rate of the bacteria Srzeptococcus /acti is known to be govemed by the
equation N= Noa', where N is the number of bacteria after, minutes, and -lIo and a are

constants.
In an experiment, some bacteria are grown in a culture. The table below shows the results
of the experiment.

r/minutes 10 20 30 40 50 60

530 690 850 1080 1400 1880

(a) Using a scale of2 cm to represent 10 minutes on the horizontal axis and 1 cm to
represent 0.1 unit on the vertical axis, plot 1g1[ against t for 2<lgN <4anddraw a
straight line graph.

(b) Use yow graph to estimate the value of No and of a.

(c) Use your graph to estimate the time taken for the bacteria population to be doubled.

End of Paper
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ANSWER KEY

I 4 3x-l
x-l x2 +2

2(a)(i) 1 *1 **7 t' *14x3 + ...2568 4
2(a)(ii) ,=r,U=+
2oxi)

L, =(
I z

),'r-(#)'r
2(bxii) 495

16

3(aXi) x=4
3(a)(ii) x =36
3oxi) 41.3'C
3(bxii) 16.0 minutes
3OXiiD No, since 0.92' +0
4(i) a -8 b 3+

4(ii) (show)
.41 49

x. +_x+_=o99
6(a) I

1

6(b) 8-4-.6

7(D
""ns." = (_t, a)

radius = 4 units
7(ii) (explain)
8(a)

8(b) ;r = 3.6' or 120.4" or 183.6' or 300.4'
8(c)

x = -a or o.34oor 1 or 2.8022
9(a) -3< p <13

e(b) 5
v

4
10(i) D (-l 2) F (r 4)
10(ii) 81 units'z

11(a) (graph)

r1(b) a -1.025, No * 407

11(c) / ! 28 minutes
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3 EXPRESS SA2 2OT8

ADDITIONAL MATIIT',MATICS
ANSWERSCHEME

I x2 +4x+7 A Bx+C
(.r-l)(:'+z) x-l x2 +2

x' + 4x +'1 = A(x' + 2) + (Bx + c)(x -t)

4

comparing x'?: I + B = 1

B=-3
comparingxo: 2(4)-C =7

C=l
x2 +4x+7 4 3x -l" (.r-l)(.r'+z) x-t x2 +2

M1

B1

B1

B1

AI

TOTAL MARKS: 5
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2(a)(i)
(i.')' = (:)(;)' . (N(i)

1
-x +l
4

7

(zx)+(l)(i)'r-r.(l)(i)
5

(zx)'+

11
256 8

4x3 + ..

MI

A1

2(a)(ii)
(, - r)(L+2,

,
8 r63

128 256
DX+

(r'*) | 
+1 t+7 ,'+l4rt2s68 4

r63
=-+-x+bx'+---128 256

.0
companng J

a1
256 128

a=2

comoarins x2: 1o -! = t48
b =27

8

B1

BI

2(b)(D

(
1 2

),r'"(#)'Tu, B1

2(bxii)
i" =('"')r,l

=(?),.,

= ('j),.,
0 l2-!,x =x

l2-3r =0
r=4

'r-,/ I )
l;; )

""(;)'( tY_t
*')

l2-1t
(;)

(?)t.r'1;;'.'. term independent of: =

__495
16

MI

M1

A1

TOTALMARKS:8
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3(aXi) lg(r-3)+31g2=,.*(i,

rg(x-3)+rg23--(ir=

(,-l)(z')-

lg 10

i0I
-x
5

8x-24 = 2x

6x =24
x=4

MI

MI

AI

3(a)(ii) 4logu x-2log,6 --7

4tog"x-?M&=7
log5 .r

let u =lo&s x

au-?=7
u

4uz -7u -2--0
(au+\(u-2)=0

u=-L or2
4

-1log"x=-!- @ect since logox>0)or logux=2

x --36

M1

MI

MI

A1

3(b)(i) when.r = 10,

r =es(o.sz)'o

= 41.3oC BI

3(bxii) when. T =25,

2s =es(0.e2)'
,5
= =0.92'
95
)<

lsa=xl.sq.9z
95

.r = 16.0 minutes

MI

A1

3OXiii) No, since 0.92' +0 .
B1

TOTAL MARKS: 11
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4(i) letf (x) = 2va - ,3 + ax2 + bx -15
2xz + 5x-3 -- (2x - l)(x+ r)

,(r=,
,r1)'-rr)
\2) \2)

3

1
2

2 (r)
lz)+a +b -15=0

a+2b=60 --(r)
.r(-3)= 0

)'+,(-3)-ls=0
9a-3b---174 --(2)

(l)xe-(2):
r 86 - (-3b) = s4o -(-174)

21b =714
b =34
a--60-2(34)

=-8

2 (_J
) ( 3 )

l
( -1+a

M1

M1

M1

A1

Ai

4(ii) 2xo - x' -8x' +34x-15=0

(zx - t)(x + z)(ax' + bx + c) = o

compaingxa:2a=2
a=l

comparing xo: -3c -- -15
c=5

comparing x -3b - c + 6c --34

-3b +25 =34
b=-3

(zx-t)(:+r)(.r' -3r+s) = 6

For (x'? -:.r+ s)= o,

snce b' - 4ac = (-3)'z - 4 (l)(5)

=9 -20
=-ll<0
Hence, the equation has only 2 solutions.

M2

M1

Ai
TOTALMARKS:9
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M1
(sum and
product of
roots)

Ml (soe)

MI

MI

A1

5

a'+ P2 =(a+ B)'-zoP

41

aB
3

7

r 1)' ,r7)
\.31 \.3/

9

oo,=(:)'

5
a+ B+2=1

J

ap+a+B+l=3
-ld+lJ=--

J

=49
9

.4t 49
;- x. +_x+_=l)99

TOTAL MARKS:5

M1

M1

A1

))

2'-3 )(

z0 24',

20(2*

24'+1

20(4u

z'-)(z**)Xt

20(2&)

(/')
5

,

z')

6(a)

M1

M1

A1

6(b) 6.6-8

n+.6-ss

height

12J1-16 t-zJ,
l-2J3l+2 3

12,13 -72 -16 +32"13

1-12

-11

= 8-4JJ

(i)('. 'ri)

TOTALMARKS:6
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7(D x2 + y'z+2x-16y+49=0

(.r + t)' + (r - s)'? -r- 64+ 4s = o

(;r+1)'+(y-8)'=to
centre = (_1,8)

radius =4 units

B1
B1

7(iD let the cenres of C, and C, k Q and O, respectively

oro. = (a-o)'+(-r-+)'

=Jn
sinceJ2g+4<10,
therefore C. lies completely inside C,.

M1

M1
A1

TOTAI, MARKS:5

8(a)

n12 3trr2 2n

B1 - conect
shape
B 1 - correct
labels

E(b) sin(zx-l+") = -0.+5

a = sin-t0.45

=26.743"
0"<-x<360'

-34 <2x-34" < 686"

2 x - 3 4 -- -26.7 43" or 180" + 26.7 43" or 3 60o - 26.7 43o or 5 40" +26.7 43o

x = 3.6o or 120.4o or 183.6o or 300.4'

MI

MI
A1

8(c) 3cos.r-cotx=0

- cos.,r3cosx__=0
sin r

3
1

=0cos -r
sln x

cosr=O o, .io, = 1
3

,=-L or! or x=o.34o or 2.Eo22
x = -L or 0.340 or I or 2.8022

MI

MI

A1
TOTALMARKS: E
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9(a) 2rz q 51= px-g
2x2 + 5x- px+8= 0

b2 - 4ac <O

1s-pf-+12;1a1<o
25-10p+ p2 -64 <o

p2 -top -39 <o

(p-t:)(p+r)<o
-3<p<13

M1

M1
A1

eo) let the equation ofthe tangent bey = a

a = -xz +3x-1

-x2 +3x-l- a =0
b2 -4ac=0

(3)'-4(-lX-1-a)= o

9-4-4a=0
5a---
4

5
v

4

Altemate solution:

Y = -xz +3x -l
=-(x,-fx+t)

= -l,,-1"]' *ll2)4
l: s\

maxmum pomt =lr, 
O)

equation of tangent: y = I

M1

M1

A1

M1

M1

AI

TOTALMARKS:6

PartnerlnLeaming
113



l0(D 4-5m'tt= 51-l)
1

ma=1
equation of CD: y - t t = I (x - 8)

Y=x+3
equation of AB: y -5 = -1(, - (-4))

Y = -x+7
x+3=-x+1

x=-l
Y-2

:. D(-1,2)

ll-(-4)
r,.Ea - a-5

:5
1frrc=-=
)

L

eqvtion of AE: y - 5 = - : (.r - (-4))
5'

r21
V = --r+-'55
-l2t.r+J=--r+-55

5x +15 = -x +21

6x=6
x=l
Y=4

.'.r0,4)

Ml - mro

Ml -
equation of
CD afiAB

MI

AI

Ml-
equation of
AE

M1

A1

r0(ii) I
area =-

2

4 5 8

5 -4 lt
4l
sl

= 81 units'z

M1

AI
TOTAL MARKS;9

11 (see attached graph)

TOTAL MARKS:8
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