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

cos(4+ B) =cos Acos BFsin 4Asin B

tan 4 + tan B

fan(4+ B) =————
1¥tan Atan B

2sin Acos B =sin(4 + B) +sin(4— B)

L2 cos Acos B = cos(A4+ B)+cos(4— B)

2sin Asin B = cos(4— B) —cos(A+ B)

FORMULAS FOR REFE ISEN CHES
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+B__A-B

COoS

2
A-B
2

A+B A-B
COS P

A=18
2

, A
sin 4 +sin B = 2sin

sin

B
sinA*sinB:2005A+

cos A+ cos B =2cos

cosA*cosB:72sinA+Bsin

SECTION A (50 marks)

1. Let f(x)=xT3x_—l. Prove that f(2+4)— f(2):~%. Hence find f'(2) from first
principles. (4 marks)
:F(zﬂ) ~f(2)
= 2 GHYD S i
(2-%)1- | )= £
B Cch -
£ t4h 3
_ b3k — (-%h a0t
3+ 4ht+th*
B o o
T
o e L
L g

Go on to the Next Page

F6 / Maths (M2) / Mock Exam / 1920 / P.3
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2 LetC:92+167=25beacurveand P(1, 1)1

curve Cat P.

(4 marks) (b) If the coefficient x*is

Sf‘ Wm&ﬂ o P ¢

e .
[/ /

= 1)
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. . . . & 2 2
~ (a) Using mathematical induction, prove that Zk3= mﬂ)—— for all positive integers . 2 L
= 4 N e Tl
Usin S e 3n%(n+1)5n+1) &
e ng (a), prove that Zk =———— forall positive integersin. w (>
: e y . e L e+ ]
(6 marks & e et
h=| ) | -
2 ' 1
L’l'(_s = ?. }’.3 ! = Qﬁs .
151 pe, i .
Ey ] Ll e S = e ey e
S8

RHSC = C_(ZJ("(’DL i e

ol I & et
Vi s 'éw = | [ ft | = Q\j '*&L P"flhc,\.w\)(_? }"\ \nfL.AC{‘{%
| 7___TJ k — () o e,
| Kt A

‘Fw o 1 ./[Doc.?-?vf &'ﬁ*—e?er-s ) ff: "

v ?y” (rer T
: 4- j k=1

R
@
o
N~
Dl
i
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5. A scientist performs an experiment to study the rate of growth of a plant X. The experiment lasts

for 10 days. At the start of the experiment, the height of X is 2 cm. The scientist finds that during : 3 L TS ‘

the experiment, i—H= 6—2+/f, where H cm is the height of X and ¢ is the number of days ’—//
1

elapsed since the start of the experiment. et

The scientist claims that X will reach its maximum height of 24 cm during the experiment. Is the
claim correct? Explain your answer. (6 marks) = 2 0 o)

LJ—,:/— £ E= M

M‘A; == f(é—l"f-’L’ )ESs LA :
% = s,
R S
=2




F6 | Maths (M2) / Mock Exam / 1920 / P11
F6 / Maths (M2) Mock Exam / 1920 / p.1g

1), for any integer 7
+— |z for any Integer 7.
6. Let A be areal number such that A # (n 2}

4

= L ‘here ¢ = tan4.
(a) Prove that tan 34= whe

T

T
7 ——2” = alue of (e =,
(b) Using the fact that tan—5—+tan e 0, find the v

(6 marks)
(2) s
‘t’mnA + Tan2h y"‘.
/- ﬁmia( "fzvn)—ﬁ'
EEB s
_ Tt + 1A
: 2fen A
L= _{'ﬂ“/q—- l-‘f't@lﬁ‘»
o
e i)
2.
fos _)l—}-_T-a, = =)
L SR
e s
e S
=2 7T p1e

(L3 ‘J(_a\nl;—l = TQV\% — )
| =L e e

‘
< C ety ¢ opat®y =g
e e ) e =

L t0 te)y o 4t a4 ]

///

Go on to the Next Pa
Go on to the Next Page




F6 / Maths ™2) / Mock Exam / 1920 / P.12

F6 | Maths m™m2) / Mock Exam / 1920 / PA3;
7. Letaandbbetwo vectors.

(a) Prove that |ax bf + (a- b)i= |a|2|b|2 : e

(b) Given that[a| =3, [b| =3 anda-b=12. - aeh i L Dol .) = OLEDLLRL > B |
@i Find laxb. 44;’1,;11,”1,5 ﬁ;’, 54),, s ;?J | —
(ii) DefineP1=2 and Pp:1 = P+ b forany natural number 7. s o S — 181 ‘//"(',L:L/,,//A ——

Find [P20219% P2020] = /(4631 7T Ik A

(6 marks)
///— ///
B ////
B

e

— (AR sm0) + (D Rlene) vhece O o IF

AL\ ) DR ese) whese > i /’//
= 1Z201E ( 500 +¢8 e axle Prem. /////
= e e | S
(1) From (&

Iz BT ey s
o *E o o="%)
e ~E =19

| (tuste \Z*\?\Z o)A

f,ri}) S e
/3? = 0—»-')1? —r?

>

|Goaug I +2) x (501 Er

| 20218-2004 LxB + 20198 =B
s+ X xB )
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F6 / Maths M2

b 5 ”
< ) where M’ M. It is known that b and ¢
c

8. Letab,c and d be real numbers. Define M= [

are non-zero.
(a) Show thata+d=1.

(b) Does M 1 exist 2 Explain your answer.

(¢) Prove that (/—M)"= [ — M for any positive integers 1 where [ is the 2x2 identity matrix.

(7 marks)
£ L
2E T e
¢ d [ = vl

e sl (o b
( sctcd Lu,{") e
( d&4be =a —O 1
e - | —&

Bl v C @
=, letg>=d — &
B (B ad mele bt o
bfa+td) =L
2 oard = | I—f-{-

M exdi

T
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il o B o tloc o+ et 4 Ot A _
(ot d )L e vadi =k 2o SEE A p——
(> — 9 (ad ebod = {Froons Lotst T
ad—be =D
, Lty =0
v M dees g .tii;twkﬁé/
ey oy om so=l PE————E
< S R ML:L_-;',Q;L/L): ol =
Ly\ i 4 —

L hemeenskt] o
o k

= (7 g L

g

I

=T ot |

S s teww fuedfisien
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Using integration by parts, prove that
; [ ) +1 . C e Vet } s
: I uz('z")du = w22 = 2ul2” + = 5y C, where Cis an integration constant. /D,M‘:“L %
: | ey =0 v 2= Cud
f(x) = x(2%) for all real numbers x and 4 be the area bounded by the graph of y = f(x),
lume of the solid of revolution generated } - T~ = |
% 7£':' d lower

line x = 1 and the x-axis. Find the vo!

lving A about the x-axis.

(7 marks)

Jw6t) dee j
e L ~u g

—

2o (0% o NS
uw)—)a_ [ A
2030 il
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SECTION B (50 marks)

10. (a) Consider the system of linear equations in real variables x, y, :

[ 4 ) t & a
(1:'): L kx y 1 kz a’ . where aeN.
}kz.\‘ + y kz a

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

(1) Find the range of values of £.

(2) Express the value of x in terms of a and k.
(i) Assume that £=-1 and () is consistent.

(1) Find the value(s) of a.

(2) Solve (E).

(iii) Assume that £= 1 and () is not solvable. Find the range of values of a.

(8 marks)
(b) Consider the system of linear equations in real variables x, y, z
x + y + Z = W
2% L apmey Evop 02
F):
( ) Wi o e e e where b,ceR.
i Bag 3y — 37 = c
Assume that (F) is consistent. Find the range of values of c.
; (4 marks)
i ey (B ‘\ﬁasl o W«dﬁ@ Aottt s
]
i = \ e K
| ey —F\' :f' O / /‘4
O \ o @
—C2 C
\- ket —1 Kkt ) +0 ’ )

[y 1 -l Ferscg )

Go on to the Next Page
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¢ 7 4 7 ~ [ /K. e
(
A (= > SRR ST
- ' |
— = = 15 {7 o <l ———
x & =i (M
K= e ———————————

i LD et |
k CE+ 1) (1)

_ (ko (da

kG &)

al(a+tl)
k (k-1 )

3

o cit Yool IDL’L'(/' ko

(E)fv/i —// -{/ i:\

[
Shav®

A

e .
i B ) A= f
( (R3'—A|9£ f,—[‘x

o @) o 0
B do Lost ﬂgwﬁm s e L ) 74( a:]/) #
WJWQ c‘)f L (4,8 tan Tfeke 637 M;m

J >
(2) ot jedcho s a-a _
x =28 IA

Go on to the Next Page
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A< Ce) B ot Ad\mlc(a SRR

2
ata =Fo

@ocel) 7O
e a7\ [A

T

B - o=3b T, (B) . m

(T il B8 Yo Saie aa <o Lot 1@5011,, ong
o [ F)

ISR oh
J 7

3bBbt0)
X= [=22=2-)
< el
2

), (s %ymézﬂxb-ﬂd” < }‘HB/
i = c+9.b '

%
= b ) o -
2L
c= 221 —‘75,‘9_
s O e o )
oy 'l m
Go on to the Next Page
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N 49
B 2644
e 4 b
> =T A
b=, . Y OB O
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where x # 1 and C be the graph of y = f (x).

il DetdiCr) =

x> -

(a) Find all the asymptote(s) in C.

(2 marks)
() () Find f'(x).
(ii) For x> 1, determine if f (x) is decreasing.
(iii) Find the extreme point(s) of C.
(6 marks)
3
(¢) (i) Show that f (x) can be rewritten as ke zx £ = "
x=1 22 +x+1) 232 +x+1)
(ii) Find the area enclosed by C, the x-axis and x = —1.
(5 marks)

% 3;1
/d) ;@KD »—)
i e

XIRD [— _;'\La

O
[—0> =©

)
O
>

B e o) cumpite
g ]

](01‘6 72—(:0
et o

=\
%1 Yertical aﬁjm(pﬁrhe : 00

0

1A
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S = - A
i) te (X S o ol o . ol
adl e 94 <0 fore iy x>
i MOy = 7/5'\/ Awny e |l
e - \
\/’Y7 I3 de crPaSine / ,‘174 .
el ['() =0
— =3 =0n
e
it ’iﬁ;f M
¥ e ~5E ) am e SiCUEE

fx) +ve —ve
J

e = i

i

o Rollafive kv @ow'f ‘% C._ ety o =5

Nete  4(-3%)
S

=
)V;_
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33\]—[{:

N

1)
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[
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2o e PElpA L
LT

?\ih’
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=
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N

3

Mﬁ e 5 ; —
‘ ~\ F6—TR| :

x—| 20\1%7('_“ RIOEEE 1) d
! ot : [} Sheman Bar
_' 2()“("7("(’\) ___(7;)£1(i¥‘(zg— | Dy 2 () Lol ]/ 0 ) .

Aoty

Bt ) o AHA T

2 (X< 2 G > e X (0
NXHS(X"E(?@_?W);/ .y | ' ’){A 7’%4”4] S e e (el LD
e — (x Dk B - ik o P "”iﬁlﬂ/
” (V) et o R 5,,;,,,, XS
e o ) Do /’T][)(xaﬁlﬂﬂ)df’/’/
e S e . ———

= L0

=20

“X=20

!

pP&um’r{ anfq
e Lo
Zf/ /U‘/ a}\ | e bde—om
= l

*{oil R Y Yk ! S —,li
JJ-—/ B o) 27

p
Ceext)

=1
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pl , , y s o
( / m / ] . ntl s n=ly
, are real numbers. = Ve 01 (BIEES)Y) —X) ok — 14N ((£X, ()" 7

19 (@) Define I, , :.[_11(1+x)'"(1—x)"d\' where m, 7
; R 7 -»/,// f M

@) Express [, interms of m where m # —1.

n

(ii) By considering %(1 +x)'"”(1 —x)", show that [, , = e Lys1 o foranyn#0
and m#-1.
(iii) Hence evaluate J.il 1+ x)m (- x)3 @45
(6 marks)

T
(b) Define J g = I 02 cos? @sin? @ dO where p, g are real numbers.

(i) Using integration by substitution, show that 1, , = e

B ¢ & ; -1
(ii) Using (a)(ii) and (b)(i), deduce that J, , = ;17— Jpi2,q-2 where p #—1.

+1

T
(iii) Using (b)(ii), evaluate .I'o; Jcos8 sin’60 do

(7 marks) o
e (co |

CI) IM,O

f., 07‘)() (=9 dx d 25m20d8 M
/7 X= i " ‘

iy lol X =cnr20 4

e /’—I ((‘(“?() dx
= /—(I’PX)HI 7 ' o A= | Sl DI el =S S p=o
b - o e 9=<
= 2""*{ “\ Im ,g
e 4 = [ ()" - tisafl (255268 7CL

4 )™ [(—XJ \m'/
: : =—2 2 s A 20 &MS@Q/ 7(" -
ffm—ﬁ’)((f)()"’(c-m £ 0 Gx ) ey | JIC e = >
) (1) s R B = J _2'"6«/:)"'61 275470 25m0 58 L6

e
JE o 5m 6d6
f” ) = _?M" Joantl 20 : : i
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£ mosks =) Al

/" tov rtlﬂuxbé)

e 04 —5i+i-6k OB=hi+(1-hj+tG-2kk OC =3i+j+3kand OD=i-j+k ) ‘ v — AT e
where O is the origin and 4 is a constant. It is given that CD is a vector perpendicular to a / nY; /:" T Bl / 4 / /’ og )IM+ | :
triangular plane OAB. 3 +] 42L s e = 7€)
(a) (i) Find the value of h. - ; /‘
(i) Find the area of A O4B
(4 marks) ( \ S &y C _,J e oot beapead wlan
(b) Let X be the foot of the perpendicular of C on the plane OAB. AR (& s D) G € (olUrgn
() Find OX. -
(ii) Find the shortest distance between CD and OB. R« 5 Lrec ,( Gl e
(8 marks) — chofect ditima  befurten CX ond GBS
= o0 584::_1.?7}3)_: 3‘? o i ' = <hettss  clictma <,/ X we O e
(S oX - O'F g J n

. =5

[a)c) CD
_—ﬂ

[her #Ep) _(_(;Z s i el =] OX = " T5la

: e e
i = s 5 g
i (=2t ‘—’/i'_"/*:))-im;ﬂ% Sk l:;,: M ST TR SRS , .
i e B e - (?é—j
2h + 22bL +6—4hL =0 AR e P oo :’7J7W RET i J)é i ate 41;;_(_#;;'-‘ N =)
: /

s

ey Y 4 B

b Pree f sond | \ . ;wfﬁﬂ
EEY " BN AT

; s =74 —\echy [/m}ecﬁm (f A

= 73
L /A’ 7 A

(3 sl Jichwce = XK o OB ok s
o'l
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