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BP- 1 00

I The function/is such that .f (x) = A+2cosBx, where I andBare integers

The minimum value of f(x) is -3 and the period of/is 180".

(i) Find the value of A aad, B.

(ii) Hence sketch the graph of v : f(x) for 0' < x S I 80"

t2l

t3l
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BP- 101

^ 3x -292 hxpress ;^- as Lhe sum of3 partial fiactions
(2x-3)(x-s)' t5l
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BP- 102

3 (i) Express ! = -2xz + 4x+ 4 in the form -2(x- h)' + k,where h and /< are

integers

(iD Hence find the coordinates ofthe tuming point and the y-intercept of the

graPh of Y=-2x2 +4x+4-

(iiD Find the exact values of "r for which y = 0

PartnerlnLeaming
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CD

BA

ABCD is a rectangle with lengdt o$J1-2"6 and area 3Ji +2Jl cm, .

(i) Find the breadth ofthe rectangle, giving your answer in the form

(a + tJi)", wnerc a, b and c are integers.

(ii) Find the value of AC2 in the fo.- (f +4.,6)cm2,wherekarrdh

are lntegers

14)

t3l
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BP- 104

5 O The polynomial f(x) = ;; 1*: + bx + 9, where a and D are constants, is exactly

divisible by x + I and leaves a remainder of 24 when divided by r - 3.

Find the value of a and of b l4l

(ii) Hence solve the equation f(x)=0 t3l

PartnerlnLeaming
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BP- 105

6 (a) Find the range of values of /< for which the line y = /a + ll intersects the curve
ry + 2= 0 attwo distinct points. t4l

O) Show that the lirle y = /a + 3 does not intersect the cwye y = 4x2 +7. t4l

PartnerlnLeaming
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BP- 106

7 (a) Solve the equation 2cos;r=secx for 0"<xS360' l4l

t4)(b)
. lzn2 x I +cosx

Itove the tdenfitv 

-

' sec:-l cos.r
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BP- 107

8 (a) Solve the equation log,(x-l)-log,(x+l)=111or,

O) Solve the equation log, 100 = ln.r.

I

7
t4l

t4l
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BP-108

9 A circle with centre Cpasses through the points,4(-l , 7) and 8(0, 8)

(i) Find the equation ofperpendicular bisector oflB.

(ii) Given further that lhe line y = fuc - 2 passes through the cenfre of the circle,
show that the coordinates of C is (3, 4).

(iii) Hence find the equation ofthe circle.

Partne nleaming
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BP- 109

l0 (a) (D Find the first 3 terms in the expansion of (2;r - l)6 t2)

(ii) Hence find the coefficient of x5in the expansion of (Zx-l)'(lx +Z) pl
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BP-110

O) Given that the constant term in the binomial expansion of

find the value ofthe integer /<-

PartnerlnLeaming
108

(; 5) is -84,

t4l
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BP-11I

11 Experimental values oftwo variables x and y are given in the table below,

.r I 2 3 4 5

v 0.5 2.50 3.75 4.75 5.60

It is known that.;r andy are related by the equation y-aJ; =
b

Jx
,whereaandDare

constants.

(a) Plot yJi agai.nst x for the data and draw a straight line graph on the
graph paper.

(b) Use your graph to estimate
(i) the value ofc and ofb,

(ii) the value ofy when x = 6.
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BP- 1 13

12 Solutions to this question by accurate drawing will not be accepted.

s

-T
P

o

PQR.S is a sqrxre. Three of the vertices P, p and S are shown in the dragram.
The coordinates ofP, p and S are ( -2, 0), (1, -3) and (1, 3) respectively.

(D Find the equation of PQ.

(ii) Find the midpoint ofSQ, and hence find the coordinates ofthe vertex rQ.

PartnerlnLeaming
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BP- 1 14

Another point 7 has coordinates (7, 3).

(iii) Explain why pI is parallel to PS

(iv) Find the area of PQT,S.

l2l

t2l

End of paper -

PartnerlnLeaming
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Question llarkfur Schenre \Iarks
1(a) A: -1

B=2
BI
B1

(b) IGraph]

Etl (l complete cycle)
Bl (correct minimum and ma-ximum value indicated on graph)

Bl (correct axes and shape)

B3

2 3x- 29
--------...'
(2x-3Xx- 5)'

_A B C

2x -3 x- 5 (x- 5)'
Irt

3x - 29 = A(x - 5)2 + B(Zx - 3)(x - 5) + C (2x - 3)

3
l.et r=-

2'

-z+!=49,q.24
.'.A=-2
l-ct x = 5,

-14 = 7C

Compcing coef of x'?,

A+28=0
-2+28=O

.'.8 =L

3x-29 2

(2x-3){x-5)2 2x-3
+_- 2

(r-lfx-5

\{l

N{1

Iv{ I

M1

AI

3(a) y=-21 +4x+4

=-2(x'-zx-z)
=-zlt -x+t'-t'-2f
= -z[(,-rf -:]
=-z(x-t)'+e

\{1

AI

3(b) Coord of turning point : ( l, Q
Whenx=0,r-4

BI
BI

Canbera Seced€ry Schod
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BP- l 18

3(c) When 7 : 0.

-2(x-lf+o=o
-z(x- rf = -6

(x-rf =r
x-l=+S
.'.r=t+J5 or x=l-.6

N,{ I

AI

.l(a)
Breadrh - tJ?+ zJl,tJz + zJl

312 -2,,b 3^12 +2,13

_ e(2)+r2J6 + 4<3)

6,8'f -Ql.'f
to+r2J6
e(2) - 4(3)

= 5+2tG

I\{ I

Ml,Ml

AI

{(b) ac' -- (tJi - z.Ef * ( s * zG)'

= s(2) - nJZ + \3) + 25 + zoJA + 4i6)

= ze+sG

M1

MI

.{l

s(a) ./(x) =.r' + axt +bx+9

By Factor Theorem,

I (-l) = (-l)' + a(-l)' +b(-l)+ 9 = 0

.'.a-b=-8 -(D

By Rernainder Theorem,

1'Q):24

33 +43)2 +b(3)+9=24

9a +3b = -12
3a+b:-4 (2)

(1)+(2):4a=-12

:.a=-3
b=5

\.{ I

M1

AI
AI
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BP-119

s(b) Shou' working of long division (Altemative: compare coefficients)

flx):o
(x+l)(x'z-ax+e)=o

x=-I or x2 -4x+9=0
For I -4x+9 = 0,
b' - 4ac = (4)' - 4(1X9) < 0 (no real roors)

.'.r=-l

\fl

\11

AI
(Require to
state no real

roots)
6(a) y:2x + k -*--(l)

xy+2:O--*(2)
Subst (l) into (2)

x(?^x+ k)+2=O

2l +b+2=O
Roots are real and distinct

b'-4ac>O
k'-4(z[z)>o
k' -16 > O (|Jeed to show the factorization)

(rc-+)ft+n)> o

:.k<-4ork>4

I\,I1

M1

N{1

AI

6(b) y: Zr +3 -----(1)
y = 4l +7 ------(2)
Subst (2) inlo ( I )

4f +7 = 2x+3

4l -2x+4=0
2x' - x+2=0
b, -4ac=(-t), -4(Z)(2)
=-15<0

There are no real roob.

;.the line y = 2x + 3 does not intersect the cwve y=4x1 +7.

\{1

M1
M l(need to
show <0)

AI
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BP- 120

7(a) 2cosx=secr. 0'SrS360"

I2cosx=-
cos Jc

2coszx=l
.1

cos'J = -
2

/r
'tl,cos ir =

Basic acute angle : 45'

x: 45', 135'. 225". 315"

\I1

N{1

\{1

"{1

7(b) LHS=tu'*
secx-1

secz ;r - I
sec r- I

_ (sec r- l)(sec:c+ I )

secr - I
= seo Jc+ I

I=-+l
cos,
l+ cosx

cos x
= RtlS

\{1

\{r

\{l

-\1

8(a)
log, (r- 1)- log, (rr+ 1) = I + log3

1

7

tog,;i = tog. r +tog, I
- .n-l 3log3..-=tog3;

.r+l I
x-l 3

x+l 7

7x-7 =3x+3

x :2.5

\.{1

N{i

N,T1

AI
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BP- 1 2l

8(b) log, 100 = ln x
1g100 lgr
lg, lge

(lg.r')' = (lg e )x 2

(lg-t)'= 0.8685aasola

lg.r=t 868588%38 (reject negative value)

.r = 100e3re8u03

.r: 8.5 5

\I1

\11

\{t

A1

9(a)
Mid point of .48 = -l+0 7+8

)(
1 15

2 2 2 2

Gradient ofLB = 8-7 
=t0- (-D

Gradient ofperpendicular bisector ofAB = -1

wh*r=- I 
-dr=15. I=-[-1)*" ) c=12 '2' 2 \2)

:' Y = -x+'7

-A.ltenrative: Lise

15 r(,*1)I ?lv 1

y -- -x+7

N{1

M1

AI

e(b) Y = -x+7
Y=2x-2
Sub(l)inlo(2),

---(r)
- - -(2)

-x+7 =2x-2
3x =9
x=3
y=-3+7=4Subr= 3 into (I),

Coord ofC = (3, 4) (Shown)

I!11

A1

A1

9(c) Radius : (0- 3)'z +(8 - 4)'z = 5 units

Equation ofcircle:

M1

AI

Adcltiqlal Mathematics 4049
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BP -122

()c-3)'?+(y-4)'=51
(x-3)2 +(y-4)2 =25 or x'-6x+yt -8y= o

10(aXi)
(2.r-- D" = (2rr +

6

I)txit-r).(l)-r,-,,.
- 64x6 - l92xs +24oxa +...

\I1

A1

l0(a)(ii) 1z- - t1' 6, * zS = (6t*o - t92r' + 2,ox' +...|3.r + z)

For coefficient of -rr ,
- t92xs (2)+ 24x' (:-r)= 336rs

Therefore, coefficient is 336.

N,I1

M1
A1

lf(b)
(:)(r'
(,f '(,
(r1'-' "
9 -3r =
r=3

(

I
)' 

= *0"k
x'

0
,T

0

(:

(:
(e

[,

)(+

)(;

9t

(-r)(t) =-u
93

(- rf (rf = -r+

)(i)'c'rr'r =-*

-eal l- l= -rul,)6 I

k'=64
k=4

\{1

N4l

N{1

AI

11(a) J 1 2 3 4 5

4.75 s.60

vJi 0.50 3.54 6.50 9.50 12.52

t-b
Y = a\t x + ---=

r/x
yJi: o*+b

\II

NI1

Additional Mathematics 4049
Seaondary 3 Express
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BP-123

Graph

l1(bxD From the graplr-
b- 2.2

8 ( 2.2\a--
3.5 - (-)

- 2.9t

BI

\{l
.{1

11(bxii) When x : 6.

yJ6 =fi.a
t5.4

' 
^16

= 6.29

\I1

A1

l2(a'1
Gradient of PQ

0 - (-3)
I

-2-l
Eqn of PQ is y- o = -[x -(-z)]
i.e. y=-x-2

\{I

\11

A1

12(b) Midprorse=(T 
"F)

= (1, 0)

kl the coord of R be (x, y).

-2+x 0+y
)=u,0,2 2

x:4,y:0
Coord ofR = ({ 0)

AI

M1

AI

12(c) Gradient of PS : I

Crradient of QT : 3-(-3) _ I7-l
Since gradiurt ofPS : gradient ofQT, QT is parallel to PS. (Shown)

M1

A1

12(d)
Area ofPQtS : 1 2 t71

-33 3

-rl
ol

= z I uklls
0 M1, A1
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