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FORMULAS FOR REFERENCE

sin{A+ B)=sin Acos Bt cos Asin B sinA+sinB=25inA+BcosA;B

cos(A+ B)=cos Acos BFsin Asin B sinA_sinB=2005A+BsinA;B
tan A +tan B _

tan(AiB)zu cosA+cosB=2cosA+BcosA B
1+tan Atan B 2

2sin Acos B =sin (A+ B)+sin (4~ B) c0s A —cos B = -2 sin sinA;B

2cos Acos B=cos(A+ B)+cos(A—-B)

2sin Asin B =cos(A— B)—cos(A4+ B)

*******************************************************************************_*****************

Section A (50 marks)
1. Inthe expansion of (1—4x)?(1+x)" , the coefficient of x is 1.
(a) Find the value of 7.
(b) Find the coefficient of x” .
@ U= (- ex) L+ pxe (e )
-~ eftiat o 4= p-%
L = n-3
n=9q

(4 marks)
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2. Considerthecurve C:y= x=3x .
. dy .
(a) Find ™ from first principles.
(b) Find the range of x where C 1is decreasing.
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3. Find the equation of tangent to the curve xIny+ y=2 at the point where the curve cuts the y-axis.
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4. Let x=2y+siny . Find
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(3 marks)
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5. (a) Find J—d—x— , where x<9 .
Vv9-x
(b) Using integration by substitution, find I \/__— ,where -3<x<3.
9-x

. NREE —
(,1) J‘ﬁ dx = 1 J\ = AJ?'X

(6 marks)

S

= =) JT'X L,

(9 Sub  A=2m b d¥= 3.8 Jdo
[==dr [t 4p
\J 7//\’ 1 J §— ‘i(m‘g

Answers written in the margins will not be marked.

2014-DSE-MATH-EP(M2)-6 6

Answers written in the margins will not be marked.



"PN}IRUI 5] 10U [[IM SUISIRW Y} Ul USNLIM SIOMSUY

"P{IBUW 5q 10U [[1M SHISIEW Sy} UL USTILIM SIOMSUY

Answers written in the margins will not be marked.

[ Go on to the next page>

2014-DSE-MATH-EP(M2)-7



Answers written in the margins will not be marked.

6. (a) Find J.xe'xdx.

(b)

Figure 1

X . Find the

Figure 1 shows the shaded region bounded by the curve y =xe™ and the straight line y =
area of the shaded region.

@ (g ~ =l

(6 marks)
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1
7. Let 4 —{0
1

o N O
—_— D -

} |

(a) Prove, by mathematical induction, that for all positive integers »,

(b) Using the result of (a), Willy proceeds in the following way:

Explain why Willy arrives at a wrong conclusion.

AIH-]

=2"4.
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8. Let OP=-i+2j+2k , O0=i-j+2k and OR=2i-3j+6k .

(@) Find OPx0Q .
Hence find the volume of tetrahedron OPQR .

(b) Find the acute angle between the plane OPQ and the line OR, correct to the nearest 0.1° .

(8 marks)
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+ y + z = 100
200

It

9. (a) Solve the system of linear equations *
x + 6y + 10z

(b) Inastore, the prices of each of small, medium and large marbles are $0.5, $3 and $5 respectively. Aubrey
plans to spend all $100 for exactly 100 marbles, which include m small marbles, » medium marbles and

k large marbles.
Aubrey claims that there is only one set of combination of m, n and k. Do you agree? Explain your
answer.

00 (6 marks)
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Section B (50 marks)

10.
H
A B
(4)
é

D C K
L,/ Figure 2
%

Thomas has a bookcase of dimensions 100 cm x 24 cm x 192 cm at the corner in his room. He wants to hang a
decoration on the wall above the bookcase. Therefore, he finds a ladder to climb up. Initially, the ladder touches
the wall, the edge of the top of the bookcase and the floor at the same time. Let rectangle ABCD be the side-view
of the bookcase and HK be the side-view of the ladder, so that 4B =24cm and BC =192 cm (see Figure 2).

Let ZHKD=86 .

(a) Find the length of HK interms of & .

(1 mark)
(b) Prove that the shortest length of the ladder is 1204/5 cm .
(5 marks)
() ¥ )
AN

g

o
-y

K E

~_Figure3 —~

. 2 .
Suppose the length of the ladder is 270 cm . Suddenly, the ladder slides down so that the end of the ladder, K,
moves towards £ (see Figure 3). The ladder touches the edge of the top of the bookcase and the floor at the
same time. Let x cm and y cm be the horizontal distances from A and K respectively to the wall.

(i) When CK =160cm , the rate of change of @ is -0.1 rads™' . Find the rate of vchange of x at this
moment, correct to 4 significant figures.

(ii) Thomas claims that K is moving towards E at a speed faster than the horizontal speed H is leaving the

wall. Do you agree? Explain your answer.
(6 marks)

Answers written in the margins will not be marked.
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t ¢t

Figure 4

In Figure 4, C and D are points on OB and OA respectively such that 4D:DO=0C:CB=t:1-t , where
0<ft<1. BD and AC intersectat £ suchthat AE:EC=m:1 and BE:ED=n:1 ,where m and n are

positive. Let Od=a and OB=b .

——

(a) (i) By considering AOAC ,express OF intermsof m, ¢, a and b.

(ii) By considering AOBD , express OF in terms of n,t,aandb.

and n=1;t .

(iii) Show that m = -

(1-0?

(iv) Chris claims that

“if m=n ,then E isthe centroid of AOAB ™.

Do you agree? Explain your answer.

(9 marks)

(b) Itis giventhat O4=1 and OB =2 . Francis claims that

“if AC is perpendicular to OB, then BD is always perpendicular to 04 ™.
Do you agree? Explain your answer.

(4 marks)
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k-1 k !
12. Let M:( . OJ and Az( { 'I;J , where £ and p are real numbersand p=-1 .

(a) (i) Find A7 interms of p.

-1 k-
(i) Show that A"MAz[O kp].

(iii) Suppose p=4k . Using(ii), find M" interms of & and n, where n is a positive integer.

(b) A sequence is defined by
x=0, x,=1 and x,=x,,+2x,, for n=3,4,5,....

X,

=902,

It is known that this sequence can be expressed in the matrix form [

Using the result of (a)(iii), express x, interms of ».

oMb 1t e (VY

(8 marks)

(3 marks)

GO n./fm,q, A ’*’\/""l <\f‘ P)
A= e(\ n/( L4/

[ I(-\[1 )

_-—:“kit K/('t

/-l p pk-—p'F;fk \

B

Answers written in the margins will not be marked.

2014-DSE-MATH-EP(M2)-24 24

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

enh @

O

®WJGe) 2

)HLH

S

[N

13

= (-
/ uw
i

)L /-{—[,(l\/

l./H+k

k™ N\

[tk ([ﬁ)mlwc "

@)k 1k” ,/

(b)

Pra e Trmmr 4200 )

il Tl T

folo >L',

Answers written in the margins will not be marked.

25

2014-DSE-MATH-EP(M2)-25

[ Goontothe next page>

Answers written in the margins will not be marked.



“PdfIBW 9 10U [[IM SUISIEW A} UI USNLIM SISMSUY

"POdIBW 3q 10U [[1M SUISIBW 3Y) UL USIILIM SIOMSUY

Answers written in the margins will not be marked.

26

2014-DSE-MATH-EP(M2)-26



"PadIRUL 9 10U [{IM SUISIRUT 9] UT USPLIM SISMSUY

"PINIBW 94 JOU [[1As SUISIBW 3Y} UL USHLIM SIOMSUY

Answers written in the margins will not be marked.

[ Goontothe next page>

27

2014-DSE-MATH-EP(M2)-27



Answers written in the margins will not be marked.

13. (a) Provethat 1-cos46—2cos260sin’26=16cos’ Asin* g .

(2 marks)
(b) Show that J cos? xsin? x dx = % , where # is a positive integer.
0
(4 marks)
(c) Let f(x) be a continuous function such that f(k—x)=1f(x) , where k isa constant.
k k
Show that J.xf(x)dx = L2 J‘ f(x)dx .
o AR
(4 marks)
(d)
y
:E
0

Figure 5

Figure 5 shows the shaded region bounded by the curve y= cos? xsin*x and the x-axis, where
7z < x <27 . Find the volume of the solid of revolution when the shaded region is revolved about the y-axis.

(4 marks)
(@) | = s Loy 20 S0 20
z |- J4+2n 260 =~ 26006228
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Comments

The candidate demonstrates comprehensive knowledge and understanding of the concepts
underpinning algebra and calculus in the curriculum by applying them successfully at a sophisticated
level to a wide range of unfamiliar situations in Questions 10, 12 and 13.

He/She is able to communicate and express views and arguments precisely and logically using
mathematical language, notations and diagrams, such as binomial coefficients in Question 1, limit
notations and a derivative test table in Question 2, vector notations in Question 8, and matrix
notations in Questions 9 and 12.

The candidate also provides complex mathematical proofs in a logical, rigorous and concise
manner in proving identities as in Questions 7(a), 12(b) and 13.

He/She is able to integrate knowledge and skills from different areas of the curriculum in
handling complex tasks using a variety of strategies, such as differentiation and coordinate geometry
in Question 3, vectors and three dimensional geometry in Question 8, and trigonometry and

integration in Question 13.






