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(k=4)(k+1)+6 =0
k*=3k+2=0
(k=2)(k-1)=0
k=2ork=1

(fog)ixx’+1
(feg) x> (x=1)"

f(x) =x*Inx

f'(x) =2xInx+x* EFH

01g

=2xlnx+x

x> 2xInx +x

(a)
(b)
(c)

Required percentage =25 %
Required percentage =75 %
Mean height of the male students is =172 c¢cm 1 cm

xsin(x*)=0when x?>=0(+kTL k [Z), i.e. x=0(+JkTD)

. oo
The required area =J'0 xsin (x”)dx
=1

OR

Jn
Area =I0 xsin (x*)dx

= —% Hos (x* )Ef

_1,
=-(-1-)
=1
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6. Method 1: (Venn diagram) M1)
U
A B
P(An B)=P(A)P(B) M1)
03=0.6%P(B)
P(B)=05
Therefore, P(AU0 B¥ 0.8 (Al) (C3)
Method 2: P(An B') =P(4)-P(4nB)
0.3=P(4)-03
P(4) =06 (Al)
P(An B) =P(A)P(B) since 4, B are independent
0.3 =0.6%xP(B)
P(B) =05 (A1)
P(AOB) =P(A)+P(B)—-P(A4 nB)
=06+05-03
=038 (AD) (C3)
[3 marks]
7. Arithmetic progression: 85, 78, 71, ...
u, =85,d =-7
u, =u, +(n—-1)d =85 -T7(n 1) =92 —Tn M1)
Thus, u, >0 provided n<13.
. 13 13
The required sum =55 =7(ul +u,) =7(85 +1). M)
=559 (A1) (C3)

[3 marks]



8. S (x) =§sin2x +cosx
f'(x) =cos2x —sinx
=1-2sin’ x —sinx
=(1+sinx) (1 -2sinx)

=0 when sinx =-1 or %

T _gip U
%:053 sin3

Bsin;—-[ cos%ﬁ

M represents a rotation about the origin through % or 60°.

(b)  The smallest value of n is 6.

10.  (1+ki)* +k (1 +ki) +5 =0
1+2ki—k* +k +k*1 +5 =0
(6+k —k*) +ki(2 +k) =0
Thus, k(2+k)=0and 6 +k —k* =0
This gives k = 2
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[3 marks]
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[3 marks]
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11. Method 1: Let the angle be a, then cosa = W
a

_ 2sinBcosb

D@
=sin26

= cosﬁ,—;—zeﬁ

T
g
2
Method 2:
y
A
Q(sin®, cosB) 0
yex
| P(cos@, sinf)
(0f
O : »x
U0 ,.01 0 0D1gim” -
12. Method1: 7., = 7r |
1 Er%x sz :E’EBE
gt
RPN
Now, (70 12 )
073
O ;-
O 5
R
T
etho BX asz xH ﬁ
o2

Coefficient of x = %EB;H

21 _7
Thus, — = 3 which leads to a = £3
a

+

o g IR

&~

20 or a =arccos(sin20)

Q is the image of P under a
reflection in y = x
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(M1)

(MI)

(A1) (C3)

(M1)
(AD)

(AD) (C3)

[3 marks]

(M1)

(AD)

(AD) (C3)

(M1)

(AD)

(41) (C3)

[3 marks]
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14.

15.

—10—

Method 1: y=4-x?
d_y: -2x =m when x = n
dx 2

2

Thus, (—%,4 —mT] lies on y = mx +5.

2 2
Then, 4—m—=—m— +5, so m? =4
4 2

m=3x2.

Method 2: For intersection: mx +5 =4 —x? or x* +mx +1 =0,
For tangency: discriminant =0

Thus, m* =4 =0
m=%2

— y _
2 3 d 2
y- =X s0 2y— =3x".

Atp(11, =2
dx 2
The tangent is 3x —2y =1, giving Q :%,oﬁ and R :ﬁo’ _%‘
Therefore, PQ : QR =2 : + or 1:2
erefore, : =—:—orl:—
33 2
=2:1.

u 27
L === and u, +u,r +ur* =13

1-r

%(l—r)(lﬂf +r%) =13

1-73 —é ivin r—l
o7 BVIET =3

Therefore, u, =9.
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(RI)

(AD)
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(MI)
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(MI)

(AD)

(AD)

(M1)

(M1)

(AD)

(C3)

(C3)

[3 marks]

(C3)

[3 marks]

(G3)

[3 marks]
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Note: Award full marks for exact answers or answers given to three significant figures.

Method 1:

Method 2:

Method 3:

Using the sine rule: sme _ sin30
6 32

1
sinC=—
2
C=45,135". M1)
. 32 _ BC BC
Again, ———- =—; s O ——
sin30° sinl05 sinl5
Thus, BC =6+/25in105° or 6+/2sin15°
BC =8.20 cmor BC=2.20 cm. (A1)(Al) (C3)
Using the cosine rule: AC* =6° +BC? —2(6)(BC)cos30°
18 =36 +BC? —6/3BC (M1)
Therefore, BC? —(6+/3)BC +18 =0
Therefore, (BC -3+/3)? =27 -18 =9
Therefore, BC = 3\/§ +3 je BC=820 cmor BC=2.20 cm. (A1)(Al) (C3)
In AABD, AD =3 cm, (Al)
and BD =+/27 =33 cm.
In AAC,D, C,D=3 (A1)
Also, C,D=3.
Therefore BC = (3\/5 +3) cm,i.e. BC=8.20 cm or BC=2.20 cm. (A1) (C3)

Note: If only one answer is given, award a maximum of (M1)(A1).

[3 marks]



17.

18.

19.

20.
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dy 2 y 1
= =1+y’ 0 dy=|—dx
Xydx y J1+y2 y JX

%ln(1+y2)=lnx +Inc

1+y2 :kx2 (k :cz)
y=0whenx =2,and so 1 =4k
Thus, 1+’ =%x2 or x> =4y’ =4.

Letz=x+iy,x,y OR.

Then, |z +16[" =16|z +1

O (x+16)° +y? =16{(x +1)* +)°}

O x*+32x+256+)” =16x" +32x +16 +6)°
O 15x* +15y* =240

O x2+y? =16

Z|:4,

Therefore,

. .. (6
The first student can receive x coins in ( j ways, 1< x <5.
X

[The second student then receives the rest.]

6 6 6
Therefore, the number of ways = [1] + (2] + [3) +(

=20-2
=62.
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M1)
M1)
(A1) (C3)
[3 marks]
M1)
(41)
(41) (C3)
[3 marks]
(M1)
(41)
(41) (C3)
[3 marks]
> X
(A1)(A1)(41) (C3)

Note: Award (41) for maxima and minima, (41) for symmetry, (41) for zeros.

[3 marks]




