‘Section A (42 marks)

‘Answer ALL questions in this section.
¢

FORMULAS FOR REFERENCE !

1. Find d—d—(J;) from first principles.
x
i =si + in B
sin (4 B) =sin Acos B+ cos Asin (4 marks)
cos(A+ B)=cos Acos BFsin Asin B
tan (4% B) = tan A t tan B 2. a, p are the roots of the quadratic equation x> -=2x+7 =0
- 1¥tan Atan B Find the quadratic equation whose roots are @ +2 and S+2.
(4 marks)
. . A+B A-B
sin A +sin B = 2sin cos 2
: A - B . i i 2 -_ = 2 - =
sin A—sin B = 2.cos sin 3 The quadratic equations x°-6x+2k=0 and x%-5x+4=0 have a
2 common root a. (i.e. « is a root of both-equations.)
A-B Show that &=k and hence find the value(s) of k.
§os A+cos B=2cos cos ) y (4 marks)
. A+B . A-B
cos A—cos B=-2sin sin 3
3 1
. 4. a Express ——+—i in polar form.
2sin Acos B =sin (4 + B) +sin (4-B) . @) P 2 2 P
= ~-B .
2c0s Acos B = cos (4 + B) +cos (4-5) . (b) Using (a), find the value(s) of n such that (? + % 0" =1, where
2sin Asin B = cos (4 — B)—cos(4+ B) n is a positive integer.
(5 marks)
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5 y Section B (48 marks)
. Cc(-2,7) | Answer any THREE questions in this section.
: Each question carries 16 marks.
9. B
B4, 4)
E
\ ;
—- X
o\/ ¢
A(1,-1) Figure 1
Figure 1 shows the points 4, B and C whose position vectors are i— j
4i + 4§ and -2i + 7j respectively.
o D" A )
(@  Find the vectors 4B and AC. e 2 - Figure 2
In Figure 2, OAB is a triangle with O4 =2, OB = 3 and ZAO0B = 60°. C is
(b) By considering AB - AC , find £ZBAC to the nearest degree. a point on 4B such that AC:CB = ¢:1-t, where 0 <t < 1. D and E are
(6 marks . . —
respectively the feet of perpendicular from C to O4 and OB. Let OAd=a
6. (a) Solve x2-6x-16>0. and OB=b.
(b) Using (a), or otherwise, solve (y+ )% -6| y+1]-16>0. (a) () Find a-b.
(6 marks -
‘ (i) Express OC interms of ¢,a and b.
7. Find the complex number(s) z satisfying the following system of equations;
1+2]=3-z] (iii)  Express a-OC and b-OC intermsof . (7 marks)
{ zz7=4 i (b) (i) Using (a) (iii), show that a-OD=4—¢ and
ks e
(6 mar b- OE=3+61.
8. P(0, 2) is a point on the curve x? —xy+3y2 =12. . -
dy (ii) If OD = ka and OF = sb,express k& and s in terms
(@) Find the value of i at P. of ¢
* (6 marks)
Find the equation of the normal to the curve at P . -
® 1 @ ma.rksﬂ’ (c) Find the value of ¢ such that DE is parallel to AB. (3 marks)
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10. Let f(x)=2cos2x+4sinx—3,where —-r<x<7#
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(a) () Find the x- and y-intercepts of the curve y = f(x).

(ii) Find the maximum and minimum points of the curve If you attempt Question

y="f(x). - tie this sheet to your answer boo

(10 marks)
1
(b) In Figure 3, sketch the curve y = f(x).

Hence write down the greatest and least values o 7
|2cos2x +4sinx| for —x<x <.
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11. Let f(x)=x?-kx, where k isareal constant, and g(x) = —x.

2
Show that the least value of f(x) is —54— and find the

corresponding value of x.
(3 marks)

Find the coordinates of the two intersecting points of the curves
y=1f(x) and y=g(x).
(3 marks)

Suppose k=3.

(i) In the same diagram, sketch the graphs of y=f(x)
and y = g(x) and label their intersecting points.

(ii) Find the range of values of x such that f(x)<g(x).

Hence find the least value of f(x)within this range of
values of x.
(6 marks)

Suppose k = -;—

Find the least value of f(x)within the range of values of x such
that f(x)<g(x).
(4 marks)
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Imaginary
A

() B(z)

o) —~ Real

D(z3) A(z,)

£(z,) F(z,)
Figure 4(a)

In Figure 4 (a), ABCDEF is a regular hexagon in an Argand diagram. The
points 4, B,C, D, Eand F represent the complex numbers 20,21,2,,25,2,

and z; respectively, where 20+21,23,2;3,2, and z; are the roots of the
€quation z° = 64.

(a) Find z,,z2,,2,,2, 2, and z in standard form.
(4 marks)

(b) z is a complex number represented by a point on or inside the
hexagon ABCDEF. For each of the two cases below, copy Figure
4(a) into your answer book and shade the region which satisfies the
specified condition :

() Re(z)21.  (Note: Re(z) denotes the real part of z )
(i1) ——Sargzsg.
(5 marks)
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Imaginary

‘ P(w)

C(ZZ) B(Z])

» Real

Figure 4(b)

In Figure 4 (b), P is a point on OB produced such that OP =3 0B .
Let the complex number represented by P be w.

) Find w in standard form.

(ii) Find arg(w-z,) correct to 3 significant figures.

Hence find ZOPC correct to 3 significant figures.
(7 marks)
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13.

0 " A P Figure 5

In Figure 5, POQ is a rail and APOQ=%—. AB is arod of length 1 m
which is free to slide on the rail withend A on OP and end B on OQ.
Initially, end A is at the point on OP such that 40AB=59£. End B is

pushed towards O at a constant speed. After ¢ seconds, OA=xm,

OB=ym and ZOAB=6, where Oses%.

(a) Express x and y intermsof 6. ) (3 marks) i

(b) Let Sm? be the area of AOAB .
S
Show that S5 = sin (X —~26).
a0 6

Hence find the value of @ such that S is a maximum. (6 marks)

S
- @
cos( ) iy

(9  Using (a), show that —= (4 marks) |

d¢ cos@ de’

(@ A student makes the following prediction regarding the motion of
end A4 oftherod :

Asend B moves from its initial position to point O, end
A will first move away from O and then it will change its %

direction and move towards O .

Is the student’s prediction correct ? Explain your answer.
(3 marks)

END OF PAPER
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