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Section B (50 marks) 
In this section, write your answers in the DSE(B) answer book. 

11. (a) Solve the equation

11 - X 4 
I 
= 0 --------------------------------- (*) .2 3-x 

a C (b) Let x1, x2 尪< x2) be the roots of (*). Let P = (b 』. It is given that

〔；：〕〔：〕 =x1 〔:〕，〔］］〕〔］〕 =X2 〔［〕 and IPI =1

where a , b and c are constants. 

(i) Find P.

1 4 
(ii) Evaluate r1 (2 」P.

1 4 
(iii) Using (b)(ii), evaluate (〕

2 3 
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(2 marks) 

(11 marks) 
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12. 
c 

G
X 

X 。

!_ A I ＼ B
D 

Figure 6 

Figure 6 shows an acute a� 芝!ed scalene triangle ABC , where D is the mid-point of AB , G is the centroid and 0
' '  

is the c1rcumcentre. Let OA = a OB=b and OC=c . 

(a) Express AG in terms of a, b and c.

(b) It is given that E is a point on AB such that CE is an altitude. Extend OG to meet CE at F.

(i) Prove that�DOG -�CFG .

Hence find FG : GO .

(ii) Show that AF = b + c .

Hence prove that F is the orthocentre of MBC .

(3 marks) 

(9 marks) 
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13. (a) (i) Suppose

2冗-l+cos — 

5 一冗 冗tanu = , where -<u <一 ．
. 2冗 2 2 sm— 

一冗

Show that u = - . 
5 

(ii) Suppose

2冗l+cos一

tanv= 5 

sin竺
．

5 
-,r 冗Find v , where -< v < - . 
2 2 

(4 marks) 

2冗

(b) (i) Express x2 + 2xcos-+ 1 in the form (x+a)2 +b2 , where a and b are constants .
5 

(ii) Evaluate ·

 

dx
 
l十王

5
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5
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L

(6 marks) 

. 7冗

(c) Evaluate f
sm了 dx . 

I 2 冧x +2xcos —-+1 
5 

(3 marks) 
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14. Consider the curve r: y = k;xP , where k > 0 , p > O . In Figure 7, the tangent to r at A(a, ka勺cuts the

x-axis at B(-a, 0) , where a > 0 .

y 

x

 

Figure 7 

1 
(a) Show that p =- .

2 
(3 markrs) 

(b) Suppose that a= l . As shown in Figure 8, the circle C, with radius 2 and centre on the y-axis, touches 「
at point A.

x

 

Figure 8 

(i) Show that k = - .
2✓3 

(ii) Find the area of the shaded region bounded by r , C and the y-axis.
(9 marks) 

ENDOFPAPER 
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