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FORMULAS FOR REFERENCE

. . . A-B

sin(4 £ B) = sin Acos B+ cos Asin B sin 4 +sin B = 2sin 5 008
cos(A+ B) =cos Acos BFsin Asin B sinA—sinB=2005A+BsinA—B

+ —_
tan(AiB):M COSA+COSB=ZCOSA+BCOSA B

1+ tan Atan B

2sin Acos B =sin(A4 + B) +sin(4 — B) cosA—cosB=—2sinA+BsinA;B
2cos Acos B = cos(A+ B)+cos(A— B)
2sin 4Asin B = cos(4— B)—cos(4 + B)
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SECTION A (50 marks)

1. Let O, 4 and B be three distinct points in a rectangular coordinate plane such that ‘Eéi = ‘&;) +)TBI ,
where O is the origin.
(@)  Describe the geometric relationship between O, 4 and B.

(b)  Suppose that OA=3i+4j and ]ﬁ‘:zo . Find 4B .
(3 marks)

Answers written in the margins will not be marked.
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2. Let x>0.

(3 Find lim———————M .

h—0 h

X

(b) Find j‘;e‘/_ from first principles.
(5 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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3.

: 24
Let m be a positive integer. Consider the expansion of [x”‘ —3) in descending powers of x .

(2)
(b)

X

Find the first 3 terms of the expansion.

If the 19th term of the expansion is a constant, find 7 and the coefficient of x® in the expansion. -

(5 marks)

Answers written in the margins will not be marked.
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4, (@) Let 0<x< % . Prove that csc2x—cot2x =tanx .

(b)  Solve the equation (csc38—cot38)(cscd—cotd)=1, where % <f< % .

(5 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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5. (a) Let & be aconstant.

Using integration by parts, prove that J. cos(kInx)dx =

e
(b)  Using (a), or otherwise, evaluate J. sin?(rInx)dr .
i

X
1+ k2

(cos(kInx) + ksin(k In x)) + constant .

(6 marks)

Answers written in the margins will not be marked.

2024-DSE-MATH-EP(M2)-6 6

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

Please stick the barcode label here.

6. Consider the system of linear equations in real variables x, y, z

3x + y - 92 =0
(&): { .
2x + y — Tz

i
=

(a) Solve (E).

(b) Someone claims that (E) has a unique solution (x,y,z) satisfying sinx+cosy—cosz=0 ,

where 0 <z< 12[— . Do you agree? Explain your answer.

(6 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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7.

Let C be the curve x2y+2xy2+8=0 .

(a)

(b)

Find % interms of x and y.

Someone claims that two of the tangents to C are parallel to the straight line x+2y+1=0 . Do

you agree? Explain your answer.
(6 marks)

Answers written in the margins will not be marked.
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n
8. (a)  Using mathematical induction, prove that Zr(2_’) =2~-(n+2)(2™") forall positive integers #.

r=1
(b)  Evaluate

1999

® e,

r=1000

1000

(i) Z(z 000—r)2" .
r=1

(7 marks)

Answers written in the margins will not be marked.
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9. Two toy cars, 4 and B, move along a straight line towards east with constant speeds 4 metres per second
and 1 metre per second respectively. They start at the point O at the same time. The fixed point C
is 10 metres due north of O. The following figure shows the positions of 4 and B after ¢ seconds.

Let ZACB = @ radians .

—>Z

(0]

(a)  Provethat tanf=

15¢
2(6* +25)

(b) Itis giventhat ZBAC = ZACB when ¢t=T. Find

o 7,

(ii)  therate of change of & when ¢=T.

(7 marks)

Answers written in the margins will not be marked.
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SECTION B (50 marks)

2(x +2)*
10.  Define f(x)= —, ———— forall x e R. Denote the graph of y=f(x) by G.
2x° +6x+5
(a)  Find the asymptote(s) of G . (2 marks)
(b) Find f'(x) . (2 marks)
(¢)  Find the maximum point(s) and the minimum point(s) of G . (3 marks)
(d)  Sketch G. (3 marks)
(e)  Find the area of the region bounded by G, the x-axis and the y-axis. (3 marks)

Answers written in the margins will not be marked.
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5 5 dx intermsof a.

11.  (a) Let a beanon-zero constant. Using integration by substitution, find I
x“+a

(3 marks)

(b) Let g(x) and h(x) be continuous functions defined on R . It is given that g(x) is an

even function and h(x) is an odd function. Prove that J- %dx =J- g(x)dx , where ¢ is
l+e 0

a constant, (4 marks)

1 X —X

c Evaluate - 3 +3 dx . (5 marks)

© 3
LA+ HOF+9F 1D

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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12. (@) Consider the system of linear equations in real variables x, y, z

2x + z = -2
(BE): -QCA+5x + Ay -1, where AeR.
“A+)x + y -~ z 0

Il

Assume that (£) has a unique solution.

)
(ii)

Find the range of values of 4.

Solve (E).
(6 marks)

(b) Let u=hi+(2h+5)j—2hk for any A > 0 . Suppose that the vector v is perpendicular

to (+2)i+j—k and uxv=pgi+2hj~k, where z isareal number.

®
(i)

Express v and u interms of 4.

Does there exist a value of # such that the area of the parallelogram with adjacent sides u
and v is 9 ? Explain your answer.
(7 marks)

Answers written in the margins will not be marked.
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-2 2 4 2
13. Let A= and B= .
1 2 1 5

(@ Evaluate 4—-647" and ABA7!. (4 marks)
(b) Find B” , where n is a positive integer. (3 marks)

(c) Does there exist a positive integer k such that AZkBZk(A"l)Zk =(4B4” 1)2k ? Explain your
answer. (3 marks)

(d)  Evaluate A9993999(A_1)999 . (2 marks)
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