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FORMULAS FOR REFERENCE

sin (A4 + B) =sin Acos B+ cos 4sin B

cos (A + B)=cos Acos BFsin Asin B

tan A +tan B

tan(A+tB)=—————
I¥tan Atan B

2sin Acos B=sin(4+ B)+sin(4- B)
2cos Acos B=cos(A4 + B)+cos(A4- B)

2sin Asin B =cos (A — B)—cos(A4 + B)

A+ B A-B
COS 2

A-B

sin A+ sin B = 2sin

; ; A+ .
sin4-sinB=2cos sin

2
A-B
I

A-B

2

cos A+cos B=2cos b cos

cos A—cos B=-2sin sin

Gk kAR KA TR AR A I AR ARERFANAA R AR A A bbbk ko kh ok hk ok ko hkh kA Ak kR d kR kR kk ke khdhhddhdhs

SECTION A (50 marks)

1. Let f(x)=(x*-1)e* . Express f(l1+/) intermsof /. Hence, find f'(l) from first principles.

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2018-DSE-MATH-EP(M2)-2



Answers written in the margins will not be marked.

Please stick the barcode label here.

2
2. Expand (x+3)5 . Hence, find the coefficient of x* inthe expansion of (x+3)5 [x—ij . (5 marks)
X

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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3. (a) If cotA=3cotB , provethat sin(A4+ B)=2sin(8- 4) .

4 5 i 4
(b)  Using (a), solve the equation cot(x + ?ﬁ} =3 cot[x + -i-g—) , where 0<x< e

(5 marks)

Answers written in the margins will not be marked.
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4. (a)

(b)

Using integration by parts, find J‘u(S”)du .

Define f(x)=x(5%*) for all real numbers x . Find the area of the region bounded by the graph

of y=f£(x), the straight line x=1 and the x-axis.

(6 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)  Using integration by substitution, find J.xe' 1+x% dx .

(b) At any point (x,y) on the curve [, the slope of the tangent to I is
The y-intercept of [ is 2. Find the equation of I .

15x°

1+x% .

(7 marks)

Answers written in the margins will not be marked.
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nn+1)(2n+13)

n
6. (a)  Using mathematical induction, prove that Zk(k +4)= s

k=1
integers #.

355

(b) Using (a), evaluate Z(T%J{%J :

k=333

for all positive

(7 marks)

Answers written in the margins will not be marked.
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7

6
7. Define M =[ 3} v LB X :(z aJ be a non-zero real matrix such that MX = XM .
&

(a)  Express b and ¢ intermsof a.

(b)  Prove that X is a non-singular matrix.

(c) Denote the transpose of X by X - Express (X ! interms of a.

(8 marks)

Answers written in the margins will not be marked.
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4
2
x"—dx+7
value of f(x) is 4.

8. Define f(x)=

(a) Find f'(x) .

for all real numbers x, where A4 is a constant. It is given that the extreme

(b)  Someone claims that there are at least two asymptotes of the graph of y =1f(x) . Do you agree?

Explain your answer.

(c) Find the point(s) of inflexion of the graph of y=1f(x) .

(8 marks)

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

9. Consider the curve C: y=1In Jx , where x>1 . Let P be amoving point lying on C. The normal
to C at P cuts the x-axis at the point O while the vertical line passing through P cuts the x-axis at the
point R.

_ . 4r’+Inr
(a) Denote the x-coordinate of P by ». Prove that the x-coordinate of Q is % . (3 marks)
¥

(b)  Find the greatest area of APQOR . (5 marks)

(¢) Let O be the origin. It is given that OP increases at a rate not exceeding 32¢? units per minute.
Someone claims that the area of APQR increases at a rate lower than 2 square units per

minute when the x-coordinate of P is e. Is the claim correct? Explain your answer. (4 marks)

Answers written in the margins will not be marked.
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10.

(@ @
(i)
(® (@)
(i)

.3
; —cosxsin"x 3 ;
Prove that J‘sm“xdx——-—ﬁl——wgwtzj‘smzxdx ;

T
Evaluate I sin®x dx .
0

(5 marks)

Let f(x) be a continuous function such that f(f - x)=f(x) for all real numbers x,

B Vil
where / is aconstant. Prove that J. xf(x)dngj‘ f(x)dx .
0 0

T
Evaluate J. wsin®x dx .
0

(5 marks)

(c)  Considerthecurve G: y= Vxsin?x , where 7 <x<27 . Let R be the region bounded by G

and the x-axis. Find the volume of the solid of revolution generated by revolving R about
the x-axis. (3 marks)

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

x + ay + 4(a+)z = 18
(Ey: < 2x + (a-Dy + 2(a-1z = 20, where a,beR .
x - y - 12z =i b

(i) Assume that (£) has a unique solution.

(1) Find the range of values of a.

(2) Solve (E).

(ii)  Assumethat a=3 and (E) is consistent.

(1) Find &.

(2) Solve (E).

(b)  Consider the system of linear equations in real variables x, y, z

=
x +

2x -

-

3y
y

y

5y

+
+

16z
2z

12z

45z

18
10

5

, where s,7eR .

t

Assume that (F) is consistent. Find s and ¢.

(9 marks)

(3 marks)

Answers written in the margins will not be marked.

2018-DSE-MATH-EP(M2)-22

22

Answers written in the margins will not be marked.



"PR3IBUL 2q JOU [[IM SUISIEW 3YJ Ul UDYLIAM SIIMSUY

"PDYIBU 3 JOU [[ImM SULSIRUI 3] UL USJILIM SIOMSUY

Answers written in the margins will not be marked.

LGo onto the next pag%>

23

2018-DSE-MATH-EP(M2)-23



Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2018-DSE-MATH-EP(M2)-24

24

Provided by dse.life




"PayIBW 94 JOU [[IM SUISIRUW 1) UT USRLIM SI9MSUY

"POYIEW ¢ JOU [[IM SWITIBW DY} UI UIPLIM SIOMSUY

Answers written in the margins will not be marked.

[ Go on to the next page>

25

2018-DSE-MATH-EP(M2)-25



Answers written in the margins will not be marked.

12, The position vectors of the points 4, B, C and D are 4i-3j+k, —-i+3j-3k, 7i—-j+5k and
3i-2j-5k respectively. Denote the plane which contains 4, B and C by J1 . Let £ be the
projection of D on [T .

(a)  Find
(i)  ABxAC ,

(ii)  the volume of the tetrahedron ABCD ,

(i) DE .
(5 marks)
(b)  Let F beapointlying on BC such that DF is perpendicularto BC .
()  Find DF .
(i) Is BC perpendicular to EF ? Explain your answer.
(5 marks)
(c) Find the angle between ABCD and I7 . (3 marks)

Answers written in the margins will not be marked.
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