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INSTRUCTIONS

1.  After the announcement of the start of the examination,
you should first write your name, class and class

number in the spaces provided on this cover.

2.  This paper consists of Section A and Section B.

3. Answer ALL questions. Write your answers in the Marks
spaces provided in this Question-Answer Book.

4. Graph paper and supplementary answer sheets will be Section A /44
supplied on request. Write your name, class, class
number and mark the question number box on each Section B /36
sheet.

5. Unless otherwise specified, all working must be clearly
shown. Grand Total / 80

6. Unless otherwise specified, numerical answers must be

exact.
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Answers written in the margins will not be marked.

FORMULAS FOR REFERENCE

sin (A £ B)=sin 4 cos B+ cos 4 sin B sin A+sin B = 2sin A+BCOSA_B
2 2
cos (At B)=cosAcosB F sinA4sinB
tan 4+ tan B sin A—sinB=2cosA+Bsin A-8
an(4+ p)— 0 Axtan B 2 2
1¥tan Atan B
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Section A (44 marks)

Sx
. 2
1. (a) Evaluate lim e}){s&

x>0 ¢ _e—3x

2

(b) Evaluate lm xIn (1+£—ij .
X —> 0 X X

(5 marks)
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2. Let n be apositive integer. In the expansion of (1+3x)” (x—ﬂ

(a) Find the value of n.

(b) Find the coefficient of x? in the expansion.

X

2
j , the constant term is 5176 .

(5 marks)

Answers written in the margins will not be marked.
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2n
3. (a) Using mathematical induction, prove that Z k* =

integers 7 .
100 5
(b) Using (a), evaluate Z k
k=25

n(n+1)(14n+1)
k=n 6

for all positive

(7 marks)

Answers written in the margins will not be marked.
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4.

(a) If tanA4—-3cotB =0 ,prove that cos(A—B)+2cos(A+B)=0 .
(b) Hence solve the equation tan (x+29°)=3cot (31°—x) , where 90°<x <180° .

(5 marks)

Answers written in the margins will not be marked.

F5 M2 2019 - 2020 I*" Term Examination P.6

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

2
X

x—4
(a) Find f'(x) .
(b) Find the maximum point(s) and the minimum point(s) of the graph of y = f(x) .

Let f(x)=3+

(¢) Find all the asymptotes of the graph of y = f(x) .

(8 marks)

Answers written in the margins will not be marked.
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6. (a) Using integration by parts, find J' e* cos (1x) dx .

2
(b) Using integration by substitution, evaluate IO e’ cos (mx) dx .

(7 marks)

Answers written in the margins will not be marked.
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7. (a) Using integration by parts, find I ln_zx dx
X

2
(b) For x>0, the slope of the normal at any point (x, y) of curve C is given by

Inx—e
It is given that C passes through the point (1, 1) . Find the equation of C .
(7 marks)
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Section B (36 marks)

8. Figure 1 shows a rectangular wooden frame
PORS , where PO=1m and QOR=2m . ==
OD is a thin rod of length 1 m hinged at QO . DA
When the end point D of the rod moves away \

from P inside the frame, F is a point on PS such \
that FD L PS . It is given that all the points in 0 ‘.

the figure are on the same horizontal plane.

Figure 1
Let /DOR=0 and 4 m? be the area of the trapezium FDRS , where 0<0 <g .

(a) (i) Express 4 intermsof 0.
(i) Show that 4 =L (sin0—cos0) (2—sinO—cos0) for 0<O<Z .
do 2 2
(3 marks)
(b) (i) Show that 2—sinB—cos®>0 for 0< e<g :

(ii) Hence, find the minimum value of A4 .
(6 marks)
(c¢) Itis given that O decreases at a constant rate of %rad/s . When 6 =§ , find the rate

of change of the area of the trapezium FDRS .
(3 marks)
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9.

Consider the curve 7: y=%\/12—x2 , where 0<x<2+/3 . Denote the tangent to /  at
x=3 by L.
(a) Find the equation of L.
(3 marks)
(b) Let C be the curve y=+4-x> , where 0<x<2 . Itis given that L is a tangent
to C.
(i) Find the point(s) of contactof L and C
(ii) Find the point(s) of intersection of C and /7.
(iii) Find the area of the region bounded by L, C and 1.
(9 marks)
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10. (a) Show that sinO+cos6= J2 cos (g - 6) .

(2 marks)
(b) Let g (x) be a continuous function. Show that _[ OZ g(cosx) dx = J.OZ g {cos (% —xﬂ dx

(3 marks)
(¢) Using (a) and (b), evaluate J.OZ In (I1+tan0) dO .
(4 marks)
U In (1+x)°
(d) Evaluate j R
(3 marks)
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END OF PAPER
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