F.6 M2 2021 - 2022 Mock Examination
© m 0 97507453
o)

mathspercyyeung

2021-2022 S6
MOCK EXAM
MATH EP

M2

2021 - 2022
S6 Mock Examination

MATHEMATICS Extended Part
Module 2 (Algebra and Calculus)

Question—Answer Book

19t January, 2022
8:15 am — 10:45 am (2 hours 30 minutes) Sections Marks
This paper must be answered in English
A Total /50
INSTRUCTIONS
1. Write your name, class and class number in the B Total /50
spaces provided on this cover.
2.  This paper consists of TWO sections, A and B.
TOTAL /100

3. Attempt ALL questions in this paper. Write
your answers in the spaces provided in this
Question — Answer Book. Do not write in the
margins. Answers written in the margins will

not be marked.

4. Unless otherwise specified, all working must

be clearly shown.

5. Unless otherwise specified, numerical answers

must be exact.

6. The diagrams in this paper are not necessarily

drawn to scale.

2021-2022 S6 MOCK EXAM-MATH-EP(M2)-1



Answers written in the margins will not be marked

FORMULAS FOR REFERENCE

sin (A% B) =sin Acos B*cos Asin B

cos (A+ B) =cos Acos BF¥sin Asin B

tan A+ tan B
1xtan Atan B

tan (A+ B) =
2sin Acos B =sin (A+ B)+sin (4—B)
2cos Acos B=cos (A+ B)+cos (A—B)

2sin Asin B =cos (A—B)—cos (A+ B)

sinA+sinB=25inA+B00SA;B
sinA—sinBzchSA+BsinA;B
cosA+cosB=2cOsA+BcosA;B
cosA—cosB:—2sinA+BSinA;B
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Section A (50 marks)

1. Find i( !
dx \/;+2

] from first principles.

(4 marks)

Answers written in the margins will not be marked
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2. By using integration by parts, find _[

xe"

——dx.

(1+x)

(4 marks)

Answers written in the margins will not be marked
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3. The coefficient of x in the expansion of (1+x)*(1—3x)" is —19, where n is a positive integer.

Find the value of n and the coefficient of x°.

(5 marks)

Answers written in the margins will not be marked
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-3 8

3
4. Let P=
(4 -7 0

(a) Find PO.
(b) Without finding the inverse of PQ, show that PQ is invertible.
(c) Find (PQ)".

(5 marks)

Answers written in the margins will not be marked
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5. Consider the following system of linear equations in x, y and z.
x+ ay— 4z =1
(E): <2x+ (2a+6)y+ (3ab—-8)z=—-15-b
3x+Ba-1)y+(11h-12)z=36
It is given that (£) has infinitely many solutions.
(a) Find the values of a and b.

(b) Solve (E).

(5 marks)

Answers written in the margins will not be marked
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6. (a) By considering 30 =20+0, express sin3@ in the form of Asin@+ Bsin’ @, where 4

and B are constants.
(b) Using (a), solve the equation 8x’ —6x+1=0.

(7 marks)

Answers written in the margins will not be marked
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7. It is given that OACB is a parallelogram. OA=5i+ j+k and OB = 2xi+ xj+ pk, where p is

a non-zero constant.
(a) Find the area of OACB in terms of x and p.
(b) Ifthe area of OACB is minimized,

11
i) showthat x=—p;
(i) a?

(i) is LAOB equal to 90°? Explain your answer.

(6 marks)

Answers written in the margins will not be marked
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8. (a) Prove, by mathematical induction, that
P+1+1 2°4+2+1 n+n+l
+ et =

=n+1
1x2 2x3 n(n+1)

for all positive integers 7.

100 7,2
(b) Hence, evaluate Z K4kl

=k +k

1
n+l

(7 marks)
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9. A container in the form of an inverted right circular cone is held vertically. The height and the
base radius of the container are 15 cm and 20 cm respectively.
(a) Let Vcm® and 4 cm? be the volume of water in the container and the wet surface area of

the container respectively and / be the depth of water in the container. Prove that

V=16—7[h3 and A=2O—ﬂh2.
27 9

(b) Water is flowing out of the container at a constant rate of 97cm’s™ . Find the rate of

change of the wet surface area of the container when the volume of water in the container
is  4327cm’.

(7 marks)

Answers written in the margins will not be marked
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Section B (50 marks)
1

10. Define f(x):2——+%, for all x#1 and x#5. Denote the graph of y= f(x) as

x=5 x-—
G.
(a) (i) Write down the asymptotes of G.
(ii) Find the x- and y-intercepts of G.

(iii) Writedown f'(x) for x#1 and x#5.

(iv) For G, find all the extreme points.

(b) Sketch G.

(c¢) Let S be the area bounded by G and the lines x=6, x=k and y=2, where k>6 .

Prove that S <In5.

(7 marks)
(2 marks)

(3 marks)

Answers written in the margins will not be marked
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4 1 cosd —sind x 0 1 0 T
11. Let A= , B=| . , C= and [= ,Where 0<f0<—.
1 4 sinf cos@ 0 vy 0 1 2

o 4+sin26  cos20
(a) Provethat B~ AB = .

cos26  4-sin26
(b) Furthermore, B"'AB=C.
(i) Find 6, x and y.

(i) If C"=AC+ ul where n is a positive integer, and A and u are constants, express A

and u in terms of 7.
(iii) Using the results of (b)(i) and (b)(ii), express 4" in terms of n.

(3 marks)

(10 marks)

Answers written in the margins will not be marked
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12. (a) Let f(x) be a continuous function defined on the interval [0, a], where a is a positive

constant. Prove that J: f(x)dx= J: fla—x)dx. (3 marks)

(b) Let @be a positive constant where 0< 6 < z

2
@) Provethat | In(l+tanftanx)dx=’ h{ L+tan" ¢ j e

1+ tan @tan x
(ii) Hence, prove that IOH In(1+tan@tan x)dx =HOInsech .
(6 marks)

V3 2
T Xxsec'x
(¢) Evaluate .[3

——dx. 4 marks
0 1+\/§tanx ( )

Answers written in the margins will not be marked
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13. In the figure, suppose OA=a, OB=b and OC=c.BOis produced to M on AC. It is given

that BO:OM =r:(1-r) and AM :MC=s:(1—s),where 0<r<1 and O0<s<1.

C
M
o
B A
(a) (i) Express BM in terms of 7 and b.
(ii) Express BM in terms of s, a, b and c.
(3 marks)
(b) Let c=xa+yb.Show that x= s=1 and y= r-1 . (3 marks)
s rs

(¢) Suppose |a] =3, |b| =2 and L4OB =120°. If O is the orthocentre of AABC, find the

values of r and s.

(6 marks)
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