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FORMULAS FOR REFERENCE

sin (A+ B) =sin Acos B+ cos Asin B sin A+sin B = 2sin A+Bcos A-B
cos(A+ B)=cos Acos B¥sin Asin B sin A—sin B =2cos A+Bsin—A;B
tan Axtan B -

tan(4xB)=—— cosA+cosB=2cosA+BcosA B
‘ 1¥tan Atan B 2 2

2sin Acos B =sin (4 + B)+sin (4-B) cos A—cos B =-2sin A+Bsin A;B

2cos Acos B=cos(A+ B)+cos(4A-B)

2sin Asin B =cos(4A— B)—cos(A4+ B)

LR Rt L T

Section A (50 marks)
In this section, write your answers in the spaces provided in this Question-Answer Book.

1. Let f(x)=e¢** . Find f'(0) from first principles.
(3 marks)

2. ltis given that
(1+ax)" =1+6x+16x% + terms involving higher powers of x,

where » is a positive integer and a is a constant. Find the values of a and ».
(5 marks)

Answers written in the margins will not be marked.
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3. Prove, by mathematical induction, that for all positive integers #,

1x2+2%x5+3x8+--+n(Bn-1)=n*(n+1) .

4 (@ Find [Fax
X

3
(b) Using the substitution u=x>-1,find I 2x 1dx .
x —_—

(5 marks)

(5 marks)

Answers written in the margins will not be marked.
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2
5. Find the minimum point(s) and asymptote(s) of the graph of y = X"+ x1+1
x+

(6 marks)

10 cm

hcm

Figure 1 Figure 2

A frustum of height H is made by cutting off a right circular cone of base radius » from a right circular cone of
base radius R (see Figure 1). It is given that the volume of the frustum is %H (**+rR+R?) .

An empty glass is in the form of an inverted frustum described above with height 10 cm , the radii of the rim and
the base 4 cm and 3 cm respectively. Water is being poured into the glass. Let 4 cm (0 <h< 10) be the depth

of the water inside the glass at time ¢s (see Figure 2).

3

(a) Show that the volume ¥V cm” of water inside the glass at time ¢s is given by

V =2 (K +90h> +2700h) .
300

(b) If the volume of water in the glass is increasing at the rate 77 cm’s™! | find the rate of increase of depth of
water at the instant when ~=5 .
(6 marks)

Answers written in the margins will not be marked.
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Figure 3
Figure 3 shows a parallelepiped OADBECFG . Let OA=6i+2j-k , OB=2i+j and OC=5i—j+2k .

(a) Find the area of the parallelogram OADB .

(b) Find the distance between point C and the plane OADB .
(5 marks)

8. (a) Solve the following system of linear equations:
x +y + z =0
2x — y + 5z = 6

(b) Using (a), or otherwise, solve the following system of linear equations:

x +y + z =0
2x - y + 5z = 6, where A4 isa constant.
x — y + Az = 4

(5 marks)

Answers written in the margins will not be marked.
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9. (a) Using integration by parts, find |xsinxdx .
()

Figure 4

Figure 4 shows the shaded region bounded by the curve y=+/xsinx for 0<x<7z andthe x-axis. Find
the volume of the solid generated by revolving the region about the x-axis.

(4 marks)
10‘ 0
67 36
A Y B
Figure 5

In Figure 5, OAB is an isosceles triangle with OA=0B , AB=1, AY=y , ZAOY =60 and ZBOY =30 .
(a) Showthat y= %sec2 o .

(b) Find the range of values of y .

[Hint: you may use the identity sin36 =3sind — 4sin® 6 J
(6 marks)

Answers written in the margins will not be marked.
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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

=0 ™.

1-x 4
2 3-x

c
(b) Let x,x, (x1 < x2) be the roots of (*). Let P=[Z lj . Itis given that

2 A=) G 2)E)nll) et

where a, b and c are constants.

(@ Find P.

1 4
(i) Evaluate P P .
2 3

1 4)?
(iii) Using (b)(ii), evaluate (2 3] .
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12.

Figure 6

Figure 6 shows an acute angled scalene triangle ABC , where D is the mid-point of AB, G is the centroid and O
is the circumcentre. Let OAd=a , OB=b and OC=c .

(a) Express AG interms of a ,bandc.

(3 marks)
(b) Itisgiventhat E is a point on 4B suchthat CE is an altitude. Extend OG to meet CE at F.
(i) Provethat ADOG ~ACFG .
Hence find FG:GO .
(i) Showthat AF =b+c .
Hence prove that F is the orthocentre of A4BC .
(9 marks)
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2
—1+cos—
13. (@ (i) Suppose tanu =

. 27
sin —
5
Show that u = % .
2r
1+ cos—
(ii) Suppose tanv= 3
sin haidd
5
Find v, where i<v<£ .
2 2

() (i) Express x2 +2xcos—2-57£+1 in the form (x+a)* +b% , where a and b are constants.

1 sin—

(i) Evaluate [ 5

% +2xcosz?ﬂ+1

. I
sin—

1
(c¢) Evaluate J: 3 = dx .
T x2 +2xcos—”+l
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(4 marks)

(6 marks)
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14. Consider the curve I': y=kx” , where k>0, p>0 . InFigure 7, the tangentto I' at A(a, ka?) cuts the
x-axis at B(-a,0) ,where a>0 .

y y
r
. A(a, ka?)
B(-a, 0)/
x
0
Figure 7

(a) Showthat p =% .
(3 marks)

(b) Suppose that a=1 . Asshown in Figure 8, the circle C, withradius 2 and centre on the y-axis, touches T’
at point 4 .

B(-1,00 .
0

Figure 8
23

(i) Showthat k= =

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

END OF PAPER
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