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Answers written in the margins will not be marked.

Section A (62 marks)
Answer ALL questions in this section and write your answers in the spaces provided in this Question-Answer Book.
1. Itisgiventhat (1+x+k®)® =1+ax+bx? + terms involving higher powers of x .

(a) Express b interms of k.

(b) If 1, a, b forma geometric sequence, find the value of % .
(5 marks)

2. Provethat 5" —-2" isdivisible by 3 for all positive integers » .
(5 marks)

Answers written in the margins will not be marked.
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3. Solve the following inequalities:
(@) 5x-3>2x+9;
() x(x-8)<20;

(c) 5x-3>2x+9 or x(x-8)<20 .
(5 marks)

4. Let A(3,0), B(0,4) and P be three points on the rectangular coordinate plane such that the area of A4BP
is 6. Itis known that the locus of P is a pair of parallel straight lines.

(a) Find the equation of any one of these two lines.

(b) Find the distance between these two lines.
(5 marks)

Answers written in the margins will not be marked.
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5. (a) Find I(2x+1)2dx.

(b) The slope at any point (x, y) of acurve is given by % =(@2x+1)2 . Ifthe curve passes through the point

(-1, 0) , find its equation.
(5 marks)

2

6. Find the equation of the normal to the curve y = at x=1.

x+1
(5 marks)
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7. Solve sinSx+sinx=cos2x for 0°<x<90° .

8. Let f(x)=(x+2)(x*+1).

(a) Find the maximum and minimum points of the graph of y =f(x) .

(b) Sketch the graph of y =f(x) .

(6 marks)

(6 marks)

Answers written in the margins will not be marked.
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9. ltis given that (_)74=i+j and b_é=2i+j .

(a) Find the value of cos ZAOB .

(b) Let OC =ki +j . If OB is the angle bisector of ZAOC , find the value of k.

10. Let @ and B be the roots of the quadratic equation x? +(k+2)x+k=0 , where k is real.

(@ Provethat ¢ and S arereal and distinct.

(b) If a=|f|, find the value of S .

(6 marks)

(7 marks)
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Answers written in the margins will not be marked.

11.

Figure 1

In Figure 1, the curves y=cosx and y=ksinx , where & >0 , intersect at the point A4 . It is given that the

. . b4
x-coordinate of 4 is a ,where O0<a <5 .

(a) Showthat tana =% .

(b) Ifthecurve y=ksinx bisects the shaded region bounded by the curves y =cosx , x-axisand y-axis, find

the value of k.

(7 marks)
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Section B (48 marks)
Answer any FOUR questions in this section and write your answers in the CE(A) answer book.
Each question carries 12 marks.

12.

0 A C
Figure 2

Figure 2 shows a triangle OCD . A and B are points on OC and OD respectively such that
OA:AC=0B:BD=1:h ,where h>0. AD and BC intersect at E suchthat AE:ED=pu:(1-u) and

BE.:EC=21:(1-A) ,where O0<pu<1 and 0<A<1l. Let OA=a and OB=b .

(a) By considering OE ,showthat u=41 .

(5 marks)
(b) F isapointon CD suchthat O, E and F are collinear. Show that OF is a median of AOCD .

(4 marks)
(c) Using the above results, show that in a triangle, the centroid divides every medianin 2:1 .

(3 marks)
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B

Figure 3

In Figure 3, ABCD is a quadrilateral with diagonals A4C and BD perpendicular to each other and intersecting at
E. ltisgiventhat AD=3 , BC=4 and ZADE=/BCE =6 ,where 0°<8<90° .

(@ (i) Showthat AB=5siné .
(ii) Express CD intermsof 8 .

(3 marks)

(b)

Figure 4

The quadrilateral is folded along BD as shown in Figure 4. Let the planes 4BD and BCD be II, and II,
respectively. Let ZABC =a . Itis given that

the angle between the lines AB and BC = the angle between the planes II;, and II, .

(i) By considering the length of AC, show that cosa = _isEH_ .
5-3cosf
(ii) Provethat a isacute.

(iii) Furthermore, it is given that

the angle between the line 4B and IT, = the angle between the line AD and II, .

State with reasons whether the angle between the line AC and II, is greater than, less than or equal to
the angle between the line 4B and II, .
(9 marks)
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14. (a)

Nl 4

Figure §

In Figure 5, a shaded region is bounded by the circle x*+y*—6y=0 , the y-axis and the straight line
y=p ,where 0<p<6 . Show that the volume of the solid generated by revolving the shaded region

7p’0-p)

about the y-axis is

(3 marks)

(b)

Figure 6 Figure 7

Two metal spheres, 4 and B, both of diameters 6 cm are placed inside a circular cylindrical container of
base diameter 12 cm . The sphere B is attached by a wire. Water is poured into the container until the depth
is 6 cm (see Figure 6).
Sphere B is then being pulled vertically out of the water. Let Acm and & cm respectively be the height of
the parts of spheres A and B those are immersed in the water (see Figure 7).
(i) Find the volume of the water.
(ii) By considering the volume of water in Figure 7, or otherwise, prove that

k> —9k* + 1’ —9h* +108h-432=0 .
(iii) Suppose sphere B is being pulled at a uniform speed v cm s”! and the depth of water is decreasing at a

rate of Scms~! at the instant when 4 =35 . Find the value of v.
(9 marks)
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15. (a)

Figure 8

Figure 8 shows a triangle POR with perimeter 25 andarea 4. Acircle C; ofradius a is inscribed in the
A
triangle. Show that a=— .

s
(2 marks)

()

Figure 9

Figure 9 shows an isosceles triangle DEF with DE=DF =1 and ZEDF =26 , where 0<8 <12r_ A

circle C, ofradius r is inscribed in the triangle.

cosf
1+sin8

(i) Using (a), show that » =cosf —

(i) Find @, correct to 3 decimal places, which maximizes the area of C, .

(iii) Frankie studies the relationship between the area of C, and the perimeter of ADEF when

z <0< 3 . Frankie claims that:
12 12

“When the perimeter of ADEF is the least, the area of the inscribed circle is also the least.”

Do you agree with Frankie? Explain your answer.
(10 marks)
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16.
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Figure 10

Figure 10 shows a circle C; : x2+ y2 -10y+16=0 . Let I" be the family of circles which touch the x-axis and
C; externally, and S be the locus of the centres of the circlesin T .

(a) Show that the equation of S is y= %xz +1.

(4 marks)
(b)
y
G
(20,16)
S\{
X
0 Cs
Figure 11

Let C; and C5 becirclesin I' . Itis giventhat C, passes through the point (20,16) and it touches
C3 externally. Suppose that both the centres of C, and Cj lie in the first quadrant (see Figure 11).

(i) Find the equation of C, .

(i) Without any algebraic manipulation, determine whether the following sentence is correct:

“The point of contact of C, and C; lieson S.”

(6 marks)
(c) Can we draw a circle satisfying all the following conditions?
e Itscentre lieson S.
o It touches the x-axis.
o Ittouches C; internally.
Explain your answer.
(2 marks)

END OF PAPER
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