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2(a) x=-0.631

13 4
(?,Ej and(4,2)

(b) x=0(rejected) or x=11

3(a) x<1 or x>5

(b) Since k<0, 4k* >0 and 12k <0, hence 4k> —12k > 0.

Since discriminant > 0, the line y =2x+1 is not a tangent to the curve.

4(a) 6p—q
(b) a=-3,b=4

5(a) —5(x—-2)(x—4)

. 7
bi) cot X =——
(bi) 24

6 a=2 and b=5

(bii) secY :g

8x? —46

77 19 8(a)

(x=5)(x+1)

+ +

3(x_5) 3(x+1) f() = (x—D(x=a)x—a)

£(-1)=¢1-D(-1-a)-1-a") =438
1+a* +a+a’ =4

& +a*+a-3 =0 (shown)

(b) there is one solution for a’ +a@° +a—3=0

i) k=2 (biii) 1.8
11(2) ¥ =35000 11(d)

(b) ¥ =530000 , ’

(c) 12 years ¥ —3000 f00e” ¥ =30000+5000¢”

35000 0 35000 v
0 1
or

12(a) (5,3) and r =5 units 12(d)

®) (x—5) +(y—3)" =25 or

x> =10x+3>—6y+9=0

Since the x-coordinate of C is 5 and the radius of the circle is 5 units,

C is 5 units from the y-axis, hence the circle touches the y-axis only at one point P.

© (0,05)

13@a) (0,12)

(b) (8,11)
(d) r=125
(e) 62.5 units?

2z
9(3) ?

(b) a=4 and b=2

9(d) I do not agree with him.

there are 2 points of intersection, hence 2 solutions for

90° < x < 180°

When y=5sinx and y=acos3x+b are drawn on the same axes,

Ae) & (d)

y=acos3x+b

El

2

10(ai)
1024 1792
9

256+ ——x+——x
3

1
5x%

100 7, :@(x)g"(

(bii) 9-3r

2 1792 5
27
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2.
Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax?+ bx + ¢ =0,

—b+~b* —4dac

=

2a
Binomial expansion
n n hn -
(@a+by=a+ [Ja"-lb + [zja"‘zbz +..+ [ ja"" bt .+ b
r
! =D..(n—r+1
where n is a positive integer and = - = — = (g n—r +1)
r ri(n—r)! r!

2. TRIGONOMETRY
Identities
sin® 4+ cos2A = 1

sec?4=1+tan* 4
cosec’ A =1+ cot? 4
sin(4 £ B) =sinAdcos B + cos 4sin B
cos(A+ B) =cos Acos BF sin Asin B
tan A+ tan B
1 Ftan Atan B
sin 24 = 2sin 4cos 4

tan(4+ B) =

c0s2A4 = cos>A—sin® A =2¢cos* A—1=1-2sin’> 4
2tan 4

tan24=————
1—tan” 4

Formulae for AABC

sind sinB  sinC

a*>=b>+c* - 2bc cos A

1
A= —absinC
2
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3 4

1 Theline 2x+ y =10 intersects the curve 2y” =2xp—8. 2 (a) Solve 2(32l)+ 3 =14, [3]
Find the coordinates of the points of intersection. [4]
2(3)+3 =14
2x+y=10
' 2(3)+27(3*)-14=0
y=-"2X+10 e @)
2 . B ) : s
27 =20p—8 e @) 2(3 ) +27(3 )—14 =0 [M1 : quadratic equation]
Sub (1) into (2), Let y—3°, 2y°+27y-14-0
2(—2x+10)* =2x(—2x+10)—8 [MI : substitution] (2y-1)(y+14)=0 [M1 : correct factorisation]
8x” —80x+200 = —4x” +20x —8 y=05 or p=-14
12x” —100x+208 =0 3"=0.5 or 3" =-14(rejected)
3x*—25x+52=0 x=—0.63092... ..
(Bx-13)(x-4)=0 [M1 : correct factorisation or o.e.] =—0.631 3s.f) [AT :with reject 37 =—14]
x= 1 or x=4
3
. 4
sub x into (1), y=§ or y=2
Therefore coordinates of the poi f i i & 2 d 2 1 [4]
points of intersection are 8 and (4,2). (b)  Solve log, (x‘ +5x)74 i !
s log, 2
[A2 : 1 mark for each correct pair of coordinates]
* If students did not leave answers as coordinates, give A1 for both correct log, (x: . 5\) A ¥ 1
x-coordinates or both correct y-coordinates - log, 2
log (x2 +5x) —4=log,x or log, (x2 + Sx)f 4log,2 =log,x [MI : change of base]
log, (x2 + 5x) —log,x=4 log; (x2 + Sx) “log,2* =log, x
2 2 "
log, {x & ij =4 log, ['\ 1+65LJ =log,x [MI : apply quotient law or o.e.]
x‘+5x:]6 x‘+5x:x
X 16
x> ~11x=0 [M1 : quadratic equation]
x(x-11)=0
x=0(rejected) or x=11 [Al : with reject x = 0]
[Turn over
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6
3 The equation of a curve is ¥ = —x* +2kx—k , where k is a constant. 4 (a) Given log,2=p and log, 5=gq, express log, 64+log, 0.2 in terms of p and q. [2]
(a)  Inthe case where & =3, find the set of values of x for which the curve lies
e p= [3]
completely below the line y =2. log, 64+log, 0.2 =1log, 2° +log, 5™ [ML1 : either 2°or 57" seen]
=6log,2—log,5
when k=3, y=—x"+6x-3 )

=6p—q [Al or A2]

%" +6x-3<2 [M1 : form correct inequality]

x> +6x-5<0

X =6x+5>0
(x-1)(x-5)>0 [M1 : factorisation]

x<l or x>5 [A1 with ‘or’]

(b)  The diagram shows part of the graph of y =10g;(x+ a)and thex-intercept is b,

where a and b are constants. Find the values of @ and b. 2]
(b)  In the case where k£ <0, explain if the line y =2x+1 is a tangent to the curve. [3] Ya ¥=log, (x+a)
y=—x" + U~k £ (1)
>x
Rkl B K @) 0 N
Sub (1) into (2),
2x+l=—xt+2kx—k [M1 : substitution]

X +x(2-2k)+1+k=0

Diseriminant = (2—2k)* —4()(1+k) [¥M1 ; finding discriminant]
= A8k +4k> —4—4k a=-3 [B1]
= 4k —12k

Since k<0, 4k* >0 and 12k <0, hence 4k* —12k >0.

at (,0), a=-3,  0=log,(b-3)
Since discriminant > 0, the line y =2x+1 is not a tangent [A1 : must state k < 0] b-3=1
to the curve.

b=4 [B1]
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5 (a)  Given that (3, 5) is the maximum point of the curve y=a—5(x+b)’, express the

equation of the curve in the form y =h(x+ p)(x+¢q) . [3]
y=5-5(x-3) [B1:a=5][Bl: h=-3]
=5-5(x>—6x+9)
=-5(-1+x"—6x+9)
=-5(x" —6x+8)
=-5(x-2)(x—4) [A1]
: 7 . 12
(b)  Angles X and Y are in the same quadrant such that cos X = e and sin¥ = 5
Find, without using a calculator, the exact value of
(i) cot X, [2]
opp =—25" 7" [M1: cotX = or see ‘24°]
tan X
=24
7
seotX =—— [A1]
24
(ii) secY . [2]
ad_i:1[133—(712)2 [M1: secY = or see ‘5°]

=35

.secY :1—
5

Ccos

[A1]
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6 Without using a calculator, find the values of the integers a and 5 such that

a+h\5 2543

2W5+3 2445
a+b\s _ 2/5+3
2543 2445
2
2J§+3)
a +b\/§ = (—
2445
_4)+125+9 [M1 + expansion of nuerator]
2445
_ MX& [VM1 : conjugate surds]
2445 T 2-45
_58 729\6 + 24\/3 —-60 [M1. : expansion of humerator]
=2+55
sa=2 and H=5 =

a+bVs 2543
2543 2445

(2835)(abv5) = (254 3)°

2a+ 2bJ§+a 5+56=20+ 12x/§+9 [ML1 : correct expansion]

OR

2a+5b+5(a#2b)=29+1245

By comparison;... 2a+5b=29 == )
a+2b=12 [¥M1 : form 2 equations]

Sub (2)into (1), 2(12—-2b)+5b=29 [VM1 : solve S E. ]
b=5

Sub b =5into(2), a=2

sa=2 and b=5 [A2]
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8x" —46

(x—5)(x+1)

7  Express in partial fractions.

(x=5)(x+1)=x"—4x-5
Using long division,

8’ —46 32x—-6

Gos)(atl)  (=5)(xt1)

32x-6 A B

Teh 22 & . &4 8
& (x—S)(x-H) x—5+x+l

32x—6=A(x+1)+B(x—5)

Take x=5, 154=64

d=17
3
Take x=-1, —-38=-68
L
3
8x’ <46 77 19

AW, 8(r-3) 8-

[M1 : quotient 8, reminder32x—6]

[A1]

[Al]

[Al]
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8  The cubic polynomial f(x)is such that the coefficient of x’ is 1 and the roots of f(x)=0

are 1, aand @ . Itis given that f(x) has a remainder of —8 when divided by x+1.

(a) Showthat @’ +a* +a—3=0.

f(x) = (x—(x—a)x—a*) [M1]
f(=1) = (-1-1)(-1—a)(-1-a’) =8 [WMI : x=-1]

1+d’ +a+a’ =4

@ +d* +a—3=0(shown) [Al]

(b)  Hence determine the number of solution(s) for @’ +a*+a-3=0.

Let g(a)=a’+a’+a=3
Try a=1, g()=1+1"+1=3=0 [B1]
o(a—1) is a factor of g(a)
a+a’+a-3=0
(a=1)a*+2a+3)=0
a-1=0 or -~ diseriminant for (¢°+2a+3=0)
a=1 =2*=4(1)(3)
=-8<0

[VM1 : discriminant]

.. there is no real root

. there is one solution for &’ +a* +a-3=0. [Al]

[MT getting the quadratic factor]
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11
9 Ttis given that y =acos3x+bwhere a and b are positive integers.
(a) State the period of y in radians. [1]
: 2
period = ?ﬁ [B1]
(b) Given that the minimum and maximum values of y are —2 and 6 respectively,
find the values of @ and b. [2]
282
2
=4 [B1]
b=6-4
=2 [B1]
Using the values of @ and b found in (b),
(©) sketch the graph of y=acos3x+b for 0°< x<180°, 3]
Y [G1 : correct number of cycle]
J‘ |G1 : correct curve with correct max/ min points] .
| 1G1 : correctly indicate (30°,2)2/(90°.2).(150°,2)] | = e EEEEEEEEE,
L EEEEL WP (ol A y=acos3x+b|
‘ R | at @ H_AHWN\Y
) LN AN S
{ )
2 + T T T [ y=5sinx
: Nt
} x
10 20 30 90 100 110 120 130 140 150 1 "
4 I
2 ;
(d) Bryan claimed that there is no obtuse angle x such that 5sinx=acos3x+5.
Do you agree with him? Sketch y =5sinx on the same axes in part (¢) and justify your [2]
answer.
1 do not agree with him.
When y=5sinx and y=acos3x+b are drawn on the same axes, there are 2 points of
intersection, hence 2 solutions for 90° < x <180°.
[G1 : sketch y =5sinx ] [VB1 : must mention there is intersection and the range of angles]
[Turn over
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8
10 (a)(i) Write down and simplify the first four terms in the expansion of (2 + %) in

ascending powers of x.

f-er (Lo Dl m

1024 1792 , 1792
+—x+—x

=256+——x e [A1 : accept mixed numbers]
3 9 27

8
(ii) In the expansion of (3 +hx— xl)[z + ;j , the coefficient of x*'is 256, find the
>

value of the constant 4.

8
(3+kx—x2) o e :(3+kx—x2) 256+%x+@x2+@x3+ ......
3 3 9 27

Coefficient of x° = 3(@J +k [@]_% [WMI]
27 9 )3
178 7992 k 7$ =256 [VMI : form equation]
k=2 [Al]
) o wwy-KiasuExamPaper.com
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13
b)) Write d h L6 in the bi ial . " [ 1 j” 1] 11 Andy bought an antique vase. After / years, its value $}is given by ¥ =30000+5000e” ,
i rite down the general term in the binomial expansion of | x +— | .
S5x where p is a constant.
9 , LY NY  os (a) Find the value of the vase when Andy bought it.
T.=| " [(x) " |=| oo T.=| |=]|(x)" Bl
r+l {rj( ) (53{2) r+l (7’][5) ( ) [ ]
t=0, ¥V =35000 [B1]
(i) Write down the power of x in this general term. [1] . .
The value of the vase after 5 years is expected to be $80 000:
( )97’ [ 1 ) ( )girizr (b)  Calculate the expected value of the vase after 10 years.
X — | =X
o o3 at 1=>5, 7 =80000, 80000 =30000+5000¢* [M1]
=(%) iz _
e? =10
powerof x = 9-3r [B1 : do not accept x’~" ]
In10
P M1]
5
lﬂ[ﬂ\
at £ =10, ¥ =30000+5000e 3
(iii) Hence, or otherwise, determine the'coefficient of, x°in the binomial expansion of [2] =530000 [AT1]
1 9
[ 4 + 5_2) Accept the following:
X
p=0.4605, V'=1529914.9142 = 52991491 (2.d.p)
- o (1] OR (HLT Y +(9J( y (L]Jr 1] p=046051, ¥=529964.9082=529964.91 (2 d.p)
. = Ty 1 s ) T
p-A ) p=0.460517; ¥=529999.907 = 52999991 (2 d.p)
, 9} 1Y . 9\(1
coefficient of x° =[1](§) coefficient of x° = (1 r p=046052" V=7530014.9072 = 530014.91 (2 d.p)
=138 [A1] =18 [A1] [Do NOT acceptp = 0.461]
[Turn over
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15

(¢)  Calculate the number of years Andy should keep the vase for it to be worth at least a

million dollars. [2]

at ¥ =1000000,

(Inl0) (In10Y
1000000 =30 000+5000el‘\ 3 J or 1000000< 30000+5000¢:L 5} [¥M1 — do not accept <]
(s
e S/ =194
t=11.439

Andy should keep the vase for 12 years. [Al : accept 11.4 and 11.5]

(d)  Sketch the graph of ¥ =30000%5000¢” for £ 0, [2]

¥V =30000+ 5000e"”

[B1 : shape and label axes]
35000

[VB1: V-intercept]

v
~

OR A

¥ =30000 +5000e”
[B1 : shape and label axes]
[VB1: V-intercept]

v

Vv

(=)

/ 35000

) o www: KigsuExamPaper.com
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12 A circle, centre C, has a diameter AB where 4 is the point (2,—1) and B is the point (8, 7).

(@)

(b)

16

Find the coordinates of C and the radius of the circle.

coordinates of C = {E,Ej
2 2
=(5.3) [B1]
Radius =2« (8-2)7 +(71) M oc]
=5 units [Al]

Find the equation of the circle.

(x=5)+(y=3)=25 or x*-10x+)’—6y+9=0

[B1]

) o Wy KiasuExamPaper.com
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Show that the equation of tangent to the circle at 4 is 4y +3x—-2=0. [3]
. 7+1 : <
gradient of AB = F) [ML1 : gradient of AB]
=t
3
. 3
gradient of tangent = =
3 3
atd(2-1),  y+l=-2(¥-2) or = (2)xe [VM1 o.e]
4y+4=-3x+6 0.0
3 1
4y+3x—2=0 (shown) y:—Z,w—z [A1]
4y=-3x+2
4y +3x—2=0 (shown)
Explain why the circle touches the y-axis only at one point P. [2]
Since the x-coordinate of ("is 5§ and the radius of thecircle is 5 units, [B1]

C is 5 units from the y-axis, hence the circle touches the y-axis only at one point P. [B1]

OR  ony-axis,x =0,

(0-5) +(»-3)=25 [WM1]
Conclusion 11 When x = 0, there is-only one'real root for y, y =3, hence the circle

touches the y-axis only at one point . OR
Conclusion 2 | Since the discriminantfor * —6y+9=0 is (=6)> —4(1)(9) =0, the
circle touches the y-axis only at one point P. [A1]

(e)

Find the coordinates of the point at which the tangents to the circle at 4 and P intersect.  [2]

x=0, 4y+3(0)-2=0 [M1]
y=05

coordinates of the point of intersection=(0, 0.5)  [A1]

[Turn over
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VA
4 D
C
I
T \é/ > X

The diagram shows a pentagon ABEDC where A4 lies on the y-axis; and coordinates of B and
C are (4, —1) and (6, 5) respectively. The equation of the line AB is 13x+4y =48.

(a) Find the coordinates of 4.

x=0, 13(0)+4y=48
y=12

coordinates of 4 = (0, 12) [B1]

The line BC is extended to the point D such that C is the midpoint of BD.
(b) . Find the coordinates of D.

Let coordinates.of D = ( ;.4)

[p_—f—él’q_—l] =(6.5) [M1 : 0.e. Do NOT accept m,, =y, ]

2 2
p=8 and g¢g=11

coordinates of D=(8,11) [Al]

) o Wy KiasuExamPaper.com
T 144



©

19

Determine, with working, if angle ADB is a right angle.

gradient of AD x gradient of DB
12-11 11+1

=——x
0-8 8-4

=—§¢—1
8

[\/Ml coe. ]

~.angle ADB is not a right angle } |A1]

DE is parallel to AB and the coordinates of E'is (11, 7).

(d)  Find the value of r.
gradient of AB = gradient of DE
- _1llg [VM1]
4 8-11
r=1g8 [A1]
(e) Find the area of the figure ABEDC.
1104 11 &6 0
Area =— [\/Ml co.e]
212541 125011 5 12
:1(2387] 13)
2
= 62.5units? [A1]
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