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2018-1-NS-KGV
Section A [45 marks]
Answer all questions.

1. The functions f and g are defined by f: x ﬁﬁfoerR,xi%andg:x—>4x+aforx ER,

where a is a constant.

(a) Find an expression for f~1(x). [3 marks]
(b) Find the possible values of a given that the equation f~1(x) = g~(x) has two equal roots.
[4 marks)

2. In the expansion of (é + 2ax?)5, the coefficient of x is 5. Find the value of the constant a.

[4marks]
1 0 0
3. Matrix Pis givenbyP=| 1 —2 0 | for which P? +4kP + ;I =0.
-1 3 1
(a) Find the values of k£ and ;. [5 marks]
(b) Hence, deduce P* and P!, [5 marks]
4. Given that z+ 6iz=5—"7i.
(a) Find z in the polar form. [5 marks]
(b) Use the de Moivre’s theorem, show that z8 = 16 [3 marks]

5. The line 2x + 5y -10 = 0 is a tangent to the circle at A(-2, 5). The centre of the circle lies in the
linex+y—-4=0.
(a) Find the centre and radius of the circle. Hence, write down the equation of the circle.
[7marks]
(b) Determine if the point P(3, -7) lies inside or outside the circle. [3 marks]

6. The points A and B have position vectors given by OA=i- 2j + 2k and 0B =3i+ j+ k. The
line/ has equation r = 2i + j + mk + u(i— 2j — 4k), where m is a constant. Given that the line /
intersects the line passing through A and B, find the value of m. [6marks]



Section B [15 marks]
Answerone question only.

7 (a) The polynomial p(x)is defined by
p(x) = ax® + bx? —17x — a,
wherea and b are constants. It is given that (x+2) is a factor of p(x)and that the remainder
is 28 when p(x)is divided by (x—2).

(1) Find the values of aand b. [6marks]
(i1) Hence factorise p(x)completely. [2marks]
(iii) State the number of roots of the equation p(2Y)=0, justifying your answer. [2marks]

(b) Solve the equation 2In(2x) — In (x+3) =ln (3x+5). [Smarks]

8. (a) Given that u, = G)ZH + (E)ZH.

4

n
(1) Express ZU, in terms of A (1 - 1%), where A and B are two constants to be

r=1

determined. [Tmarks]
(i1) Determine the sum to infinity of this series. [2marks]
(b) Evaluate 1 012, . [3 marks]
(c) Hence, eX[r);less 0.393939...(= 0.39)as a fraction in its lowest form. [3 marks]



2018-1-NS-KGV-MARKING SCHEMES

2 3
1. (a) fix ~ i XER, x# 2
Let f7'(x) =y
f) =x
2 M1
3-2y
3-2y= 2
=%
3 1
Y= Mi
fl@=2-2,x%0 Al [3]
(b)g:x > 4x+a,x€ER
g_l(x):?,xE]R B1
fr@=9"0
3_1_xma M1
2 X 4
3x—2 x—a
2x 4
x> —x(a+6)+4=0
Since f~1(x) = g~ (x)has two equal roots, (a + 6)% — 16 = 0 M1
a=-2or -10 Al [4]
: 1
2. The term in x = (;)(5)3(2ax2)2 Bl
The coefficient of x = 10(%)3(2(1)2 =5 MIM1
a=38 Al [4]
1 0 O 1 0 O
3. (a)P2=<1 -2 0)(1 -2 0) M1
-1 3 1/ \-1 3 1
1 0 0
= (—1 4 0) Al
1 -3 1
P2+ kP+,1=0
1 0 O 1 0 O 1 0 O 0 0 O
-1 4 0>+k 1 =2 0>+j<0 1 0)2 0 0 O M1
1 -3 1 -1 3 1 0 0 1 0 0 0
1—k=0--—--- (1)
k:
l+k+j=0--—-- (2) either equation M1
1+1+;=0
j=-2 both correct Al [5]



b)P>+kP+,1=0
P>+ P-21=0
P>=21 -P
P>P=21P-PP Ml
P3 =2P-P?
=2P-(2I-P)
=3P-21

1 0 0 1 0 0
=3<1 ! o)-z(o ! o> i
-1 3 1 0 0 1
1 0 0
:<3 -8 0) Al
-3 9 1

P2=21 -P

P?P1=21P1-PP-!

P=2P'-1
PI="(P+I)

1 0 o0 1 0 O

<1 % 0>+<0 1 0)] M1

-1 3 1 0 0 1
1 0 0

=<o.5 —0.5 o) Al [5]
-05 15 1

4. (@) z+6iz=5-7i
z(1+6i)=5-7i

N |-

R q
~37-37i
" 1136
=_1-i Al
|z| = (=12 + (-1)?
=2 Al
Argz = —1 + tan™11
= _%’T Al
z=vZ[cos (- Z) + isin (- )| Al
=42 [cos%ﬂ — isin %n] or Al [5]
A= {\/7 [cos (— %T") + isin (— %ﬂ)]}g Ml
=16 [cos8(—%”) + isin8(—%n)] Ml
=16 [cos (—6m) + isin (—6m)]
=161 +0]
- 16 Al [3]



5. (a) Gradient of tangent = —% Bl

Let C(h,k) be the centre of circle.
_ k-5 _5
Mac= 37273

2k -10="5h+10
2k —5h =20 (1)

h+ k=4 --—-- ) either equation M1
h=4-k
2k—5(4 —k) =20 solve for h & k Ml
40
=1
7
Therefore, centre of circle is (— E, ﬂ) Al
7’7
. 122 40\2
Radius = \/(—2 + 7) + (5 — 7) M1
=3 Al
. oo 122 40\%2 _ 29
Equation of circle: (x + 7) + (y — 7) = Al [7]
2 2
(b) Distance of P from the centre = J 3+ 1—72) + (—7 - 4—70) Ml
_ /9010
7
Since g > radius=\/%_9, therefore P lies outside the circle. MI1AT1[3]
. 3 1 2
6.AB=|1|—-(-2]=1 3 M1
1 2 -1
3 2
The line passing through Aand B,r=|1 |+ A{ 3 Al
1 -1
3 2 2 1
1|+ A1 3 |=(1]|+ul-2 M1
1 -1 m —4
3+20=2+u
p—24=1---(1)
1+34=1-2u equate two pairs of component and solve ~ Ml
U= — %A (Substitute into (1))
-2 _3
A= el [ Al
1+2=m-4x3
7 7
m=3 Al [6]



Ta.()p(=2) = a(-2)3+ b(-2)> —17(-2) —a =10 Ml
~9a + 4b = —34--—(1)

p(2) = a(2)® + b(2)? —17(2) — a = 28 M1
7a 4+ 4b = 62---—---- (2) both (1) & (2) correct Al
16a = 96 solving equations M1
a==6
b=5 AlAl1 [6]
(i) p(x) = 6x3 +5x2 —17x — 6
=(x+2)(6x?—7x —3) M1
=(x+2)(3x+1)(2x — 3) Al [2]

(iil) p(2¥) = 6(27)3 +5(2¥)2 —17(2¥) =6 =0
(2 4+ 2)[3(2") + 1][2(2") = 3] =0

Since 2¥Y >0Vy€eR M1
therefore there is only 1 root. Al [2]
b. 2In(2x) — In(x + 3) = In(3x + 5)
In(2x)? —In(x + 3) = In(3x + 5) M1
(2x)* _
lnm = In(3x +5) Ml
(2x0)? _
ek (3x +5)
4x% = (3x + 5)(x + 3) Ml
=3x% + 14x + 15
x?—14x—15=0 M1
(x—15)((x+1)=0
x = 150rx = -1
Since In(—2) is not defined, therefore x = 15 Al [5]
. 1 2r—3 1 2r—1
s @0Ow =)+ ()
43 4
= + 2 Ml
. 1\ 27 1\ 27
=o4(3) +4(3)
2
-6s3(2)" Al

R ORGRIOREON g

Ml

15
:@(1_L) Al
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