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! ! :
ST BRI -L.§. = I8 =7 ; P w3
1 1
r{ G. = -‘——'—_ = y
b+ l i
rhe equality 1s true for n = l.  cecanecnnns e 1
Assume that the equality holds for some positive integer e, 1
rhen for n = k + 1, ‘
o 1 1 1
= + + +
L.S. (1Y102) (2Y(3) e k(l + 1) (k + D+ 2)
e 1 i ;
= ‘ tA
(e + 1) IV ”
(ke + 2) + 1
(k + )k + 2)
B (c + 1°Z
(k + 1Y(k = 23
-~ _k+ 1 LA
g ceetneesetitrrenrerorees heseeesnnes
By mathematical induction, the equality 1s true for any
positive integer 0.  ...ceee- ceenaeans et enseasanns 1 |Awarded only if above
5 correct
. . n{n-1) nz
Coafficient of 3rd term = qu- 2+ © 5 “ 1A
ain o= 1) . |
— - [V
Al o T U A LA
‘v — :\;/n + /;) =N ;
i
- T T LI I I LA
cr ' 4 3
Coefficient of x = ch- 2
o w
1A

]
e}
o

...............................

‘nr equal roots, (-4 cos 0)2 - 4(3)(2)sin @ = 0 2A
16 cos?2@ - 24 sin 8 = 0
2(1 - sin?8) - 3 sin 8 =0
26in?0 + 3 sin 8 -2 =0 ...... 1A
2 (2 S 5 - il :) -0~ - - BRI
| ;
|
1 [ ' .
sin 3 =5 or -2 i i This may be omitted.
“etacting sin 3 = =2 - ! i
i ¢
T T R % A
2 !
3 is obtuse :
/ STy | 5
3 = 150° [ OF T Jaeeccaamaccssemecsssas s Y
' { 5 | 2
i —
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L vor answers with mixed
I/ o bl q V{ = s} .
Ve sin 20 + sin %6 cos units, pp-l
2 gin 30 cosB = cos o R R IR A
i
1
cosh = 0 or sin 18 = = 1A+1A
T n 2 LA+HLA
9 = (2n + 1) &5 Or 39 = ni + (=1) G Atld
for 8 = Znﬂ‘:'g}
g =20 ¢ L 1A
JR] —_—!
o]
(n is an integer) .
+ 2 6 - (=2 .
5.(a) £ il 6—1% .................................. 1A | Alt. Solution:
s Equation of AB
- £ =258 ceea. e et cseeeaaosaea e 1A
. y + 2 _ (=2) 1A
Alt. Solution: Alt. Solution < + 1 (=1)
b
Arca of A ABP = 2(2s - t) 1A Let %% = r y = 2x
=0
. ’ A - 3-r 6-2r| 14
v = 2s LA ! s Tir . T+t Sub. P(s, t),
h) SR Po= 25 1A €= 2s A
L .
= (=135 # 39)  .eieeeniiiiaiaet LA
11 '
B P L T R AR 1 | Accept no '*
s =2 or 4 TA+1A
6
*ri
Alr. Solution:
Height of - APC = distance of € from AB
10+ 3
a
< I
i3
]
r 2 U3
AP = (s - DT+ (25 - 06)7
= = ol .
113 : ; ?
crea of SAPC = & oy oS5 s = 31 eeeeeeeiennn 14 | Acgept (s=3) or (3-s)
i3 } ;
. B R j ?
P < T i i 1A+1A% i
i
E
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vy - 2
) ADR — = M s eeneas cecaennn hesseacecdecancanannnan 1A -
x — 3
y=mV+(2—3m) |

mx ¢ (2 - 3m) = (x - 2)? Int
22 o m+ Dx + Bm+2) =0 L.iiiiieiaan. o eeeaaaen | 1A Alt. Solution:
- (m+ & = JD
- :.:7 = on . ‘_, AN 3
. R m o+ 4
is the mid-point, > = 3 Lieeeees resenensannan IM+1A X, + X, = m + 4
+ 4
T A |[—— =3 IM+1

7 ﬂ=tan295ec29—sec29 eeeteesecsnaneanennsannssaans 1A

= ran?B(l + tan?*8) - (1 + tan?9)

4
i
- 1
= Ian T T L T I IR IR R 1A !
5 Yy
I e
""" ’ ALY

‘ntegrating both sides
4 : I4 d ( 4 '
w ran' @ d9 = _,’( :%— + l)rdg or Jr Tg_ 19 =‘5(tan‘9 - 1)de 1A
Vdy |
= ] — H
a0 de + § e .
. . d
- 1 e IM | For @%d9=y
3 -
=“t—a—g—§—tang+9+C Gt e e asnnen e 2A -1 if C omitred.
- 6
—
P Ee_Solntion: , ]
; ' 4 |
l J Lan 9do
(2 2 : |
j = } ran B{sec A - 1)dO A
|
i ? 2 2
= (tz:m f)sc:c)()d(? - jc:m 9d6
) r
. 2 2 H 2 . [ .
o oman Ddfran®) - 1 {sec 9 - | X2 M Foriputting u = cang
= _l_n_’_Q“ B R 1= I = B N 2A -1 o omitred.
oy .
: d bl !
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3.(a) PUCLINE @ = X = £ , eesecoccasees
dx = —dt
When x = 0, t©t=a )
tthen x = a, € =0 ) *“°"°-r - 0000
{a
X‘ f(x) dx

= 3(3 —-f(a - t) dt
fn .

= a - L it e ee e vmeee
JO f(a t) d

= 17 r(a - x) dx
Jo fC > p

() (1)

P A ]

IA
1A

..............

1A

....................

4

(M onel
n+ .
=] g (7 = X) d¥ i eieeenecrsonersasssnnea 1A
;0
7
or .
- r < Ly
= N —_ Y
Lo
H SRl . s
= —_;l 0 cos A i i e eeeeasencassssnsenaance LA
o .
) Znti N
Z_) 0 cos dx = O
{Tf o
; 2n+1
J‘ 0 cos < dX = 0 i el i ittt 1A
[ e

=3 (T = %) 5in®(77 = %) d¥ et 1A
>0

= . (71 - x) sin®x dx
O )
o {5’

= T sin®x dx - { SINTX dX v eeeecaeeaanane M
L0 G0

o »

! x s5in?x dx =

...................
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3.(LY (i1)

Alt. Solution:

R ar
\,r 1n?x dx ( < 1. - cos 2x dx
¥ sin“x dx = g ——a——dX .......
20 J0 2
T T
DL T S U R
2 J O Had e 2 ’) O P CO0s 44 -
1, 27 1 (”
== 7 2= = ! x cos 2x dx

(T - x) cos 2(;.r - x) dx

| S
o
Sy
o

x cos 2x dx

- %) cos 2x dx

[

It
~
=

cos 2x dx - J’O x cos 2x dx

IM

1M

1A

-
. ? ("v ar { "
J) 0 X cos 2x dx = 5 J0 €08 2% dX  cerevennaon A
. T
e -
== [ = s5in N
B e T Y
L % SINTH dX T i eeeaeecsaeaaaeanns |
! iy sin dx i 1A
‘ T
- IR . ia
2 . L sin ( = - x ) dx
sin x dx P2 2
(iii) 2T e T e e 1A
. 0 sin x + cos x . <r -
-031n(-§—x)+cos(—9——x)
For
£
- P2 cos x dx LA
="' - {
0 cos x + sin x

A

oo\

sin x dx 1 2 sin x + cos X
p - . ~ d
() sin % + cos X 2.0 sin x + cos X

.....

N
|
i
i
.2

2

1
=7 g 6 7
T

2A

LA

—
=g

,_.
D




T , ICTED FusbsciE
DD MATHS II SOLUTION RESTRiCTED n P.6
o V' -
SOLUTIONS MARKS REMARKS
1 : ' iir. Solution: :
lehi(i)'"éléﬁé“bf”wﬁi'=-7 | slope of required ‘iine !
3k + 2 3k + 2 .
slope of regd. line = =797 feessecenseana e 1A =S -1 LA )
= m :
3k + 2 __L :
Zk—]. 2 — /=0 ) "y e m - !5 - i
! +_L I 7 = * tan 45 (Accept no % ) M | T+ Tm tan45 ™
A 2 = | m=3 or -+
=+ 1 l 3 '
- 3k + 2 1
. . L. . T = 3 or —
fk o+ 4 = 2k * 14 < -t B --
Tk - 2+ k2T LoD o -2 1A+1A
T3 11 -
4 + 5 = +(7k) L Lo
5 - Ix —y - 4 = 0 ) . '
k=% or - ——i e LA+1A| y 1A
- ’ x4 3y - 18 =0) {
Equations of lines: 3x —y -4 =20 ) 1A
w+ 3y -18=0 ) T .-
Alt. Solution:
The family of lines pass through (3, 5. 7 O2A
| | .
' 1ot slope of required line he m. l !% .
L S S T }!f
+om L
a=1 or -3 L
\ } P
! i b
| v - 5 ' U
| Equations of lines: / — = 3 or YRR LR A TA ;‘
- |
‘ -y -4=0) |
) IO 1A
! x + 3y - 18 =0)
]
S 3k +2 1
- (11) ol = eeeeessesiereneees cesanme S eeeseccaemres M '
bl + 4 = 2k = 1 :
k = .
4
L x = 2v+ 7 =0 ..oo.n J L LA
L, is of the form x - 2y + ¢ = 0 M
Take (=7, 0) on L
x
b7 e 4 1
Distance from {~7, 9) to Ll =§ rTTf:L;T§ ........ é 1M | Accept expressiom with
J T | no absolute sign.
SO i ! “
: P P 4 [l USSR : !
Distance Irom -/ 1) o L, =§ rﬁﬁrf—f::§ ! ;
2 o s :
L7 b =t T e % M Accept no Tl
c = 10 oar 4 {rejected) i
|
Ly i =2y #1020 eeiioinieene L
| =
T ) m:ﬂ: 3’2
CA 29 RFS i Rg‘yTED i [:1[5 ‘{"‘F
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1
: 11 -k . |
LA —_ 1 = ren S B Y e —Nap e e cn =T
Y X fntercept - SERTRLLE LA "(l' L& | ;
I
k - 11 .
y — dntercept = 577 LA
! (k - ”)2 For area B
Area S = - 7% T+ 20 (2K - TP e “ ™ =%(1—i‘\ft4rupt)(t}—ih_fzrcepbj
ds (3k + 2) 2k - 1 (=2)(k - 11) * (k- 12k + 1)
e EPIS L TN
_ (k - 113(-133k - 7)
LIk + D)2k - D7
B S R R R M
k=11 or -t 1A
19
x—intercept and y-intercept arc positive
reject k = 11 ,
k = - _l_l_ (orx -0.0526) 1A
Testing FOT MINIMUM  Leeeeeoooesrrmmsn st n s ! ‘
(e) = 2y # L= 0 e L o2a
\ |
i i
| |
!
|
|
i
l
| !
i
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(0. (ayeL) ‘JI - U’) .................... PR I i
Hx + by — 18 =0
D A T | B i 1A
(iiym™ + v - hx o+ 2y + 1o+ K(x +v =3 =0 ........ IM+1A
WP ey (k- x4 (k+ Dy + (1 23K =0
1 N ‘ ”. R R
r? o= [ 5k -4y J5+ T % (e + 2) ]% + 3k =1 L+l
L
1
Area § = T( 5 k2 + 2k + &)
2
A5 Lo v ) or HEL S e+
dlc dk
= 0 iiiieceaveacsscccne B IM
a——
k = =2  iieeeeaconsen B L 1A
N G S A P R R .o 1A
9
T 1. Solucl !
] Alt. Solutdon (1): |
: 2. P L j0x - by + 19 + k(x+y = 3) =0 LM+ 1A |
LT LT o LIy R o= A ok (19 = Blgo= 0 |
IS D BT S SRR A *
= = k¥ - 4k + 10 ‘ :
£ | t
1.5 :
Area 5 = T{ = kT - Ak o+ m) : :
e |
45 e - )
; dk
T L R 1
- kK = 4 i iieiisieaceaenene  eheecssesneerameensaen 1A
§ N S T AT T 1A
}\ Alt. Solution (2):
! x2 + y? — b+ 2y ¥ 1+ W (x2+y2-10x—4y+19) = 0 1M+ 1A
; SRR P L (1+k)y2 + (=4-10k)x + (2-41)y + 19k + 1 = 0
1
; 2 2t0kya g, 2k=lya ok + 1 ] A
; T RN L+ k o .
: 2(5k? - 20+ 2) ] é
- T+ ? |
A(r?Y 201+ )02k = 5) | .
T 7= or ! P
DR EPPP R Y
| Lo
S A A R R I I SN I A S } 1A :
—;- 2 —l— I I o+ 2{ = i} 1! E
L T N AN [ 1A i
™y yre T ) :
RESTRICTED AERHF
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{ - - - - N
~ v 116. (ay i) Alt. Solutiou (3¢
Solving equation of AB with equation of C1 or M
Points of intersection: (2, 1) and (4, -1} 1A+1A
Tor circle of minimum area, (2, !) and (4, -1) ™
are ends of.a diameter. .
: or |centre: (3 O)H
(x = 2Y(x = &) + (y = Dy + 1) =0 1A radius = J1a
2+ y2 —6x+ 7 =0 1A
10.(b) Centre of C3 s (2, =1) i e e hees 1A
- distance from (2, —=1) to AB
7 - -3
= T (Accept no absolute sign) M
= [7 1A
C, (x = 2)* + (y + )2 = 2 e 1A
ot x2 + y? - 4x + 2y + 3 =0
4
Solunion: :
Contre of €y (2, =1} teieiiiiiiiiniiaasnnns A §
2 |
Lo (=) o (yeD)? o= B2 |
i3 1
Sub. x + y - 3 = 0 in equation of C3
:z° ~12x% + (20 = R?) =0 it 1A
(-12)% - 4(2)(20 = R?*) = O M
R =2
- (-2)% + (y+1)? = 2 1
") Centre of Ll = (2, =1), centve of ¢ = (5, 2)
j(x - DT+ (y o+ )7 |
= = M+1A
Jeo-r e -2 R
(2 1yx 2 (=) y P (10=47 Yo (44202 ) yr (517 -29) = 0 1
3¢ = '}y - B - r - Y = 1)
s T L A
a TifClG§With centra n:v’f, -2 And ~adiug 2 ff*. A
\ ic ;
{ii3The locus represents a straight line, ;
T A ™M
S TR MU 1A
7.
1 7— :ﬁ_
ca 23 RESTRICTED INERTEF
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L {a) i)

Putting x = 2
When x = 1
Wwhen x = 2,
s
V2 T2
Py Jh - X<
./’ L
,"E 1
=t E a5
. Z
AN
L.
= 28 + — sin
2
q[ ar Ji ]
=2 = - ==
3 4
: ]

o i
Put

SOLUTIONS MARKS
Sin 9 » d?{ = 2 cOS 9 dQ ..-.,..;',:._...;.u..» “l.A‘
0 = 7— )
L SRR LA
9 =%
|
|
dx i
i

+ cos 28) d8 ) 1M

y1= % I 1A

or 1.23 ceeaeiisnann seeeesenenne .o 1A

2 _ (% - ! \ e E R R R R R TA
1 e T ;
q h - (= )7 d {
ting X - ! = 2 sin a , dx = 2 COSQ de . 1A

) I I 1A

B 1 S S 1A

B!

> |
i1l
0
o
2
)
&%4
N
U
o
g
A
A
__H;

!For inte’

™

]

.
For cos“8 =

(1.228)

(1.913)

rand

1

1 + cos28
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T/ : i I ?
() - f/, ~ fx - )Y? N fe e e e e T z.-“.lt,. Solution (2):
(ii) Required area = A1 F oAy eeeseesessssceneannioes M \
/\f \
/! / il
// ! i \\\#i_,"/
1 AY H l
7 ) l A
,/ ;‘\“\ ! [\u\ 5 I Area = A, + Aq IM
~_ _ 1 i A, 2/; ({;—_:—; ~ 5/:}(1}'
~ Coo i+l
/ 3 - R . A E ..... 1
fho— (x - 1)° + f__i)] dx IM+1A 5 + 5 A

r /3s {
VS b Sl O

S22

~

ar

(or 2.383)
. A, same as A3 in Alc.

- - ESTr (3r
3 7 solution (1).
= ( £6 + 3 Y or 1.336 ceeeinnonnn (Accept 1.34) 1A
2 IR | /
A, = fl [ Jb4 = %2 = (=44 - (x. - 1)* + 3)] dx IM+1A
“ ) ]
ar J {’2 ——" — |
BN R N B T I DA L
. <4 < L
y ~ Iy ———
2D 22 fh o= fwo= 1T dx
L A RV SN T £
= (T - ,“/'5) or L4100 teieiiiieiineie e : A %iz\ccept [
AT 5 /3 " ac | i
srea = ( - - —-:—- Y} 0r 2075 it C LA
" 4
5
| | |
g Alt. Solution (1) !
-
|
| |
! I
' Area = A, + A, + A IM
| /I\ ) 11 23 ; !
| — ; i
‘. / A, = 1 3% dx LA '
! / i 1 - O__ ;
| /AR _2d3 1.155 o \ccept 1.15
: / l § = a or 1.2 i A Accept 1.
A A TR s
E -~ A l\2 = "l I i~ 2 dx 5 La i
- e i !
‘ /3 = :
- = f - = /—J Y oor 1.228) fAccept 1,22
: l 2 I ) —/ 2 ‘v‘
L=,y Tt (e=1)2 + S 3)dx;
' r 2 Lo Lo rwo1)? o+ ‘YT’:)(E‘ .............. A tieono o abrolnTe Sig
] :
: = ‘ ~2{ =+ "T) £ 23 ;
; ‘ 2 2 ‘
: ] — !
j Y T LY i i A laceepr 0.007
i 5.3 - ‘ |
i A= "—3‘ - s \! OF 2.75  teieeenossesssecacccsornss 1A { i
| B
| |
A~ ne ) TQER Pas t
RESTRICTED Mabit
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EIED)

;

oin 1087 = win (3 <

. ’ P |
= 1 sin 36° - & sin”36° ..... .
sin 72° = 2 sin 36°cos 306° ...eeeiiie..
. R -
3 gin 36° - 4 sin 36° = 2 sin 36° cos 3
7 - 4 5in®36° = 2 cos 26°
- Yy P p
3~ 4(l - c0s?36°)y = 2 cos 367
4 c0s236° - 2 cos 36° -1 =0 L....-.--
1+ 5
cos 36° = —————  _...... e eieeceasune
4
- cos 36 > 0
e
cos 36° = ————~  _L..... [,
4
(ii)cos 72° = 2 cos®36° - | L......i..n e
1 3 .5
J -
= 2 ~ Y=
1
:
‘]/,(i: ‘.V1
o
,,'/
p
p
-
\,
\\
N
~

Iin . AQH,

on I
7 sin(130°

sin

60

1A

1A

e s s e e mesve

1A

A

M

ain @ sin 9
Ol = =5 -~ or ; —> - 1A
sin(607 + i) sin(120° -~ )
]
.
sin
ain 00° cos A + ~os H0° sin 9
sin B . |
or Y 7 P ~ |
sin (20 nt 3 - cos 120° sin 4 i
_ . tan 9 A
JJ . 1 . 5 -------- > s e e 0 o e s e v oo e e Lt
702
_ 2 tan §
\7 ; + tan a

RESTRICTED FIBsTHF
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sin

i\

108°

sin 72°
2sin 36
25in36°

o
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AR

BT R LI R I I

N

12.(b) (1) cos L POK
LS . 1A :

OH CO8 B0% et r e eeeecanreeoasonssnsscaannssssss M |

]

_ 2 tan 4 b

- J3 + tan 8 2
tan 9

J3 + tan @ 1A |

(ii) (1) ON = -+

[15 "

o =
tan 9 =

(2) cos L POX =—"_"'2"‘,—'I—§-‘ ..................... M For substitution

= ——r
L+ 45

t

- !

o - i N

= D ! 1A

7 ;
{ i

Compared with ‘a} /il
.. _ ano i o
APOK = T2°% e e e i A Do not award this mark
! !

if a candidate nad not

completed {a)(ii).

,_.
(98]
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d0

20(300 - 30%)

= 50, —
a1

~44 000

= 3340 000

]
(e
-
0]

i
[

it
T:\
[an]
<
S

3

J

‘™

L S—
o

= TpF = 1000(50) = + 90 000

ee s e s e s A s e s

1

correct zo the nearest-Té m)

-----------------------

Y

...............

3¢ 120

wn

X metres

|
{

1 shape, 1l tail
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