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SECTION A (50 marks)
2

1. Let f(x)= 10x 5 . Prove that f(1+h)-f(l)= 4}1_—3]12 Hence, find f'(1) from first

- T74+3x 10+6h+3h :
principles. (4 marks)
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xX+A 1 2
2. Let P(x)=| 0 (x+/1)2 3 , where AeR . Itis given that the coefficient of x> in the
4 5 (x+4)°
expansion of P(x) is 160 . Find
(@ 4,

(b) P'(0) .
(5 marks)
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3. A researcher performs an experiment to study the rate of change of the volume of liquid X in a vessel.
The experiment lasts for 24 hours. At the start of the experiment, the vessel contains 580 cm®> of

liquid X . The researcher finds that during the experiment, (ii_lt/

-2t , where V cm? s the volume

of liquid X in the vessel and ¢ is the number of hours elapsed since the start of the experiment.

(a)  The researcher claims that the vessel contains some liquid X at the end of the experiment. Is the

claim correct? Explain your answer.

(b) TItis given that V = h*+24h , where hcm s the depth of liquid X in the vessel. Find the

value of % when =18 .

<
1

(c)

(6 marks)

fo2¢ a0 .
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Put t=zo , V.= &0
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¢ = &¥o.-

V= g7o0-£"°

Put €=2%

V= ko ~ Q%)

S The  claim oX Correct .

V= bt 24,
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208 = [ 421 ¢
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4.

Define g(x)= Inx forall xe(0,99) . Denote the graph of y=g(x) by G.

NP

(a)  Prove that G has only one maximum point.

(b) Let R be the region bounded by G, the x-axis and the vertical line passing through the
maximum point of G . Find the volume of the solid of revolution generated by revolving R
about the x-axis.

! (6 marks)
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2n

5 (a)  Using mathematical induction, prove that g;k(kl+ D = n(;;i D for all positive integers ».
200 1
b Using (a), evaluate .
(b)  Using (a), evalu k;)k(kﬂ)
(7 marks)
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6.

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

@

x - 2y - 2z = B
(E): {5x + ay + az 58 , where a,feR.
7x + (@-3)y + QRa+Dz 84

Assume that (E) has a unique solution.
(i) Find the range of values of «.

(ii)  Express y intermsof « and f.

(b) Assumethat ¢ =—-4 . If (E) is inconsistent, find the range of values of £.
P 2 -2 (7 marks)
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7. (a)  Using integration by parts, find Ie" sinzx dx .

3
(b)  Using integration by substitution, evaluate j e Fsinmx dx
0

(7 marks)
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8. Let h(x) be a continuous function defined on R*, where R™ is the set of positive real numbers.

2x*—7x+8

It is given that h'(x) = forall x>0 .

(a) Is h(x) an increasing function? Explain your answer.
(b)  Denote the curve y=h(x) by H. Itis giventhat H passes through the point (1,3) . Find
(D) the equation of H,
(i)  the point(s) of inflexion of H .
(8 marks)
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SECTION B (50 marks)

9. Consider the curve I': y= %\/ 12-x* , where 0<x< 2\/5 . Denote the tangent to I at x=3

by L.

(a)  Find the equation of L.

(3 marks)

(b) Let C bethecurve y=+4-x*> , where 0<x<2 . Itisgiventhat L isatangentto C. Find

6)) the point(s) of contact of L and C;
(i)  the point(s) of intersection of C and I ;

(ili)  the area of the region bounded by L, C and I".

(9 marks)

2
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1 sec’x

10. (@ Let 0<x< Z . Prove that = 5 - (1 mark)
4 2+cos2x  2+sectx
Eis
(b)  Evaluate 1 (3 marks)
o 2+cos2x

(©) Let f(x) be a continuous function defined on R such that f(-x)=-f(x) forall xeR .

a a.
Prove that J. f(x)In(l+e*)dx = J‘ xf(x)dx forany aeR . (4 marks)
-a 0
z .
@ Evaluate | 0 —2% jngyetyax (5 marks)
% (2 +cos2x)
[
(&) 24ca82k
’ |
2 2kceC kel
]
T 2Aesix+(
{
R Y ey
XK
Sty
Z y BOW.J oY ]
L@t K

Lh). 0. 2eCa dx
- £ gacix
- fg 2Rty dx

: b |
(e.) j.a for) gnCite®) oy
{(; 2 foy An ((+e) .y

§Thx
(). Let  fooy = Qecaraor
¢in2L-%)
{x) * Frostn]s
v L of
~GNn2x

{24 €3 Bc )
=ty

& Z ih)x
G simx F “ _Xerme¥ |
t'l ~Z (.ot E /(‘1( (“(")A')‘ ol
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2 7
11. Let M =[ ] . Denote the 2x2 identity matrix by /.

(a) Find a pair of real numbers a and & such that M loaM+bl . (3 marks)
(b)  Provethat 6M"=(1-(-5)")M +(5+(=5)")] for all positive integers » . (4 marks)
(¢)  Does there exist a pair of 2x2 real matrices 4 and B such that (M "= 44 —B forall
positive integers » 7 Explain your answer. ‘ (5 marks)
N 2 7 29
() M= —6)(-‘4)
-z =28
? { 4 ad
Mz aMebT
( -3 -2¥ _ (24.4--1, la
4 3¢ J 7\ -a -bath
-—a=Y
a =-%
..................................................... 24a<+b =-3
20-%y+h =-3
b =§

“)) ln‘d‘r\ rh=1
LBY = M

RYS. = (H-LSIN+ (s+(. )L

76'\1

LUS = palg

. The stafemet 3 +ree f/ ne L

Apsume  thot  the dlcterert 2 Anac 1(@-/ rel Whee [ 3 o

,'h ortw ,‘)\—fot} wr

B BT (1o ) e st T

then nzlet

LLM.C= éM’m

(M m)
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~4M 2+ ETHHC-) M -F-9" T +5m 4 )M
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- fl’(-‘S_)k.“JH + [g*c_y)(w,JI_

H

Z RHS
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B-J the privepls of picthometea! wdumfom , <he  cfetioer

g e for M gwtie el p.

(e,

Answers written in the margins will not be marked.

2019-DSE-MATH-EP(M2)-23 23 | Goonto the next pagg:>

Answers written in the margins will not be marked.



"PadIeW 24 JOU [[IM SUISIEW Y] Ul USHLIM SIOMSUY

"PadIBUI 3q JOU [[1M SUISIEW SY) Ul USHLIM SIOMSUY

Answers written in the margins will not be marked.

24

2019-DSE-MATH-EP(M2)-24



"PadjiewW aq 10U [[IM SUISIEW Y Ul USHLIM SIoMSUY

"pavIew 94 10U [[IM SUISIBW JU} Ul USPLIM SIOMSUY

L3
}

Answers written in the margins will not be marked.

| Goontothe next pag_e>

25

2019-DSE-MATH-EP(M2)-25



Answers written in the margins will not be marked.

12.  Let OA=i-4j+2k , OB=-5i-4j+8k and OC =-5i-12j+tk , where O is the origin and ¢ is

a constant. It is given that ‘El=l?€" .

(a) Find 7. (3 marks)
(b) Find ABxAC . (2 marks)
(¢)  Find the volume of the pyramid OABC . : (2 marks)

(d)  Denote the plane which contains 4, B and C by IT . Itisgiventhat P, O and R are points
lying on [ such that ﬁ=pi , @=qj and OR=rk . Let D be the projection of O
on I '

@) Prove that pgr#0 .
(i) Find OD .

(ili) Let E be a point such that OE = li + 1 i+ lk . Describe the geometric relationship
p g r
between D, E and O. Explain your answer.
(6 marks)

(2 lacl=_ (&

[oc-6A 1 = ( &¢-6R|
_JE—bY* O tle2)” = [Corsct-xy
t* -4t +4(e4 T E2ipt +0S-

(24 = 2%

t.o=2 .
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)
™ e~

J
o
¢
-
]

T 4T 3T *usle

Qo
). Wolame = Tl & - At <Al

L4 4 2
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). Sine O dws met % om  plame TC ,whilt P @ R dplic
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