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:—:—; = sinSx + Sxcoudx 24 o
.:1.‘_7‘ = ScosSx + 5Scos5x — 25xsiudx
£
= 10cos5x = 25xsinbdx 14
-j—;?; + 25y = 10cosix 1A
- 4
~ (a) OC = :1__«}’_3_1};_‘5#_:_;_{ 14 omit vector sign(pp-1)
! ) )
- e 4+ i+ (3 - k)
T { {4k i+ ( k)il | 14
(b) BB = 3i - &3 |1 Alt. Solucriom:
!
oC | 4B slope of AB ""%
s -k
OC - AB = 0 (omit dot sign pp-1) slope of OC = %l:tf
[ P Sl 4y 3k
3oy YOGy o0 M PG~ ™
ko= T?‘ 1A K w14
-] 16
3
s oy =%
yl = 32(2
3
T
3% Z 1M
.
*==7
1 =1
x =35 FORG  eeecererrressecsercsaseissrensoiies 14
1 1
x = - 7 y Y = - g 1A
1 —
A |
1 4
)
3 1 e o ne -
y=3x-3z or 3x 4y 1 C 14
1
LA
4
x + —;—
y=%:-:+% or 3u - by 1 -0 1{‘
- ]
3 —
T g’\ - J

v e 2y b

~ tand - tanx 14
1 + tan@tanx
- tanx 14
1 4 2tan“x
. 2 2, IO -
() _z_x/_ Ja+ 2tan(T)ie;tx ;.;;imx . 4ramisectx ™ For quotient rule.
an
_ sec’x - 2tan®xsec?x
(1 T 2tan’x)
=0
2, L1
tan“x = 3 14
(or equivalent amswers such as sec’x = % , cos?x --;— ,
sinZx = %) _
o1kt
x = 0,615 (0.61548) 14 Do not accept answers
5 given in degress.
x? + S5x + 1 -
-x+1
(c-DF - (x+S)x+(xr-1)=20 14
. —
or (1 -D)x2+ (x+5)x+ (1 -1)=0 / 1EN
D-(r+52-4l-1?2 &
For real values of x, (r + §)2 - 4(1l =) > 0 1~ (IM for using D 2 0)
2 +10r +25 - 4> + 8 - 4 >0
3r® - 18r - 21 £ 0
2 -6r-7%0
(r+ (-0 or (1+)(7-1)20 14
72r2-1 14
5
(p + qi)? = 2I - 204
p? + 2pqi - ¢ = 21 - 201
p? - ot =2l ) Irla
2pq = 20 y e ME1A
Solving, Alc. Solution:
p*—l—o—gnu 1—2—?”:;’-21
pl‘ - 21p® - 100 = 0 1A q" + 21¢? - 100 = 0
(¢3 + 8)(p? - 25) = 0 (q* - 4)(q" + 25) =
PR RRRTTaE: 14 q = 22
p=5 q=-2 ) s
b= o5, q =2 SETEREEETTRRRITET . E
The two square ~oots are 5 ~ 2i and -3 + 21. 1A .
€



Solutions

j =
Soluticns ]Harksl Rematka
, 1 - sinb + 1cosd *f_ k Alt. Solution: -
° 1 -~ s1in@ - icos® Cr - (- 1e)i(e + 1s)
T {1 - sinB + 1cos0)(l - sinb + icosB) (r‘fT 13 3 - dess s i
(1 ~ sin® - 1cos8) (1 - sinf + icosd) : o (cotsTre?) et (cocsis)
t; _ {1 - 5in@)? - cos®5 + 2cos8(1 - sinB)i TsTTe - -
(1 - sinB)- + cos-® S " . 1
(25120 - 25in8) + 2cosB(l - sind)i § e
2 ~ Zsind
~ ~sing + 1cos6 ) 1
__~ i(cosP ¥ dsin R )
7= 7T Y6
k) 1 si:rj—é-+ ico:.36 i . 16 7T ot 77, 6 "
T T N Nil (LOSEE + 1is REE)
5 n~36 C0o361| i
¢rd T N £ Meivre's Tho
. _(CDbZé + isinZ%) IMEIA I for Denzll.e s Tha.
- 1\1A for (1)° = -1
J3 1 !
-5t 1
° & |
8. (x-2%-5x-2l-6~-0 .
Soluzion (1):
t
(x = 2% = jx - 212 1 '
Ix - 21 ~six -2l —5 =0 l
i
H . i
Cix = 20 + D(fx=-20 ~8) =0 14 :
b
T x =~ 2 = -1 or [x - 2' -6
No sclution or (x = -4 or §) 2A+1A
. x ~ -4 or 8B +14
- 6
Solu=zion (2):
2 cases, (1) x 2 i (1i) x < 2 31
Case (1) x 2 2, Notes:
(1) x22, x£2
(x - 2)? - 5(x - 2)y-6=~0 14 (deduct mo mark)
- _ . - - - 2z s g . (2) =22, <2 (pp-1)
[(x 2) 61 (= 2) + 1} 0 or x 9x + 8 0 (3) missing 2 cases,
x=1or 8 14 (pp~tf———
(4) 1'nly 1 case vith-
Rejecting x = 1, x = § (::) . fout staziag range
of x (oo mark)
Case (i1) x < 2, i
(x-2? +5x-2)~5«0 1A
[(x-2) +6)}[(x~-2)-1}1~0
x ~ 3 or ~4
Rejecting x = 3, x = -4 \:EE)
x = -4 or § :

ca 29
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soluedon (3):

(x - * ~5lx=-2} -6=0
X - 2 =u™“

w?=5lul -6 =0

uw? - 6 = Shul

u” - 12u? + 36 = 25u7
u - 37u? + 36 = 0
(v - 1)(u® - 36) = 0O
u =z}, u= 26
r=2+u
z=3orl.

x = 8 or -4

Rejecting, x = 8 or -4

X<l , -4
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(i) =2 + 3

A ;
= -p(p? - 3q) -k

Gif)(x? = 5 - D3 - -1

-2 3 L= a3

R TR pTE X5+ f- ,;z +xX + 1

= (P - (PSP - (SR A (7)) ]

n

=q? 4 p(pT - 39) - (pT - 29) +qg-p
=P’ - gt gt - pPaig e p sl

T Lo e e
3

=q?-3(p - ig+p> ~-p? -p+1

=q* -3 -Da+ (p~ D3+

(o) 1If the square of one rrot of (*) minus the othex
R
Toot equals 1, (S0
. z ~
fe. 22 -3 =1 0ot p%-ecal

(=2 -3 - a7 <D -

From (a)(ifi), ¢® - 3(p - g+ (p - D¥(p+ 1) =0

T
N :

(c) D=9(p- 1) -4(p - 1%+ 1)

2o Leoa
z [ .
(r-D720 |
Ce 9 - b(p+ )20 /,
5
NN
(d) 4x? + 5x + k = 0
PO 5 X
xt + 7% + A 0 or p = 797 .
| S 3. .k 1.2,9
**) b 52 (2 2322y =
(**) becomes o (4)(4) b (1’) FH =0 _
2 a9 .
or k= -~ 3k + 7= 0

1al

1A

14

1A

1M

1A

(o 4303 = 34p (= +73)
= ~p + 3pq

= -p(p? - 3q)

Accept omitting either
one

no mark if omitcing
equality sign

(@) (1) r=kfi *2 + (33 - x)

-1
2 aZ
T TR a
a Yz =
Y T S | B
o2 2 2 _ ek .
e g T v e - Tt
* @t aZ? + x2 . X
. Lk Corite
22 AR ¥
= (a? + x2yF > 0 ot
[z . a2 a
Tatn = 2 1?2 +-§+33 K
=- -.-g"a + 3a - 7‘%—-‘
- J3a+3a .
a ) \“‘\“.
4 = >
(111) J=E5 > 3a
1 .
-1~ 9
1
2 _1¢ A
k 1 5
10
2 o 10
k 5
(1<) rec 122
3
It would cost more to tramsport goods via P if
the minimum point is beyond B,
i.e. '—'_‘—r—’—a—P' la
Jx* -1
/10
(1<) k< I
(b) k =2
(1) b =23, T=2Ja?+x* + (2a - x)
T, e . “,\es_
ax Ja2? + x2 1 C‘“‘\‘ ST‘-
TN
" - (Y
X = —2. "
3
-
Tmin = 2a + ﬁa
1 —a
(i1) b 53 < 3

For minimum value of T, go directly from & to B.

{.e. x =} a )
Tmin - 2 ’az + (}a)?
. - [

1A

934

1A

M.

[ .
Nof -

1a

x = ::} ...... 14
é2T 2a2 N
GF T (@R ¢ xaye LA

>a
\
‘ 19
sccept k ¢ ——=
~coept -J1o < k€ == 10
3 3
21z, Solution:

Tnis exp. 1s the same
2s the exp. for T in
(a) (i) except for the
constant 2a and this
=111 not affect the

-
va2leve of x for = C

o om B
T I3

e —




(a) arg{z - K} = LUKF ) ta Cail U Umicesu
meAMHMv = arg(z - h) - arg(z - k) M
=~ [ RPK . 1A can be omitted
= +90° 1A (* can be omitted)
v Real part of z -0 0 1
z - k i
5
!
Alt., Solution:
n..:..x.rf‘..r
z - k& x + iy - k
LI - h) 4+ dv)[(x - h} = iv] oy
(% = %) + iyli(x - k) = 1y] o
. [(x = hW)(x - k) + v2] 4+ 1{(x - Ky ~ (x - Ry}
(x - k) +.y%
N .NI:..?nlrv?”..xv.TL,?u
Real part of asen CE R 1A
P lies on the circle with HX as diameter.
. y=0 ,y-0_
,..wnl..nl.m .Ill.xlr 1 14
v 4+ (x - hY(x ~ k) =0 1A
.\ Real part of muw.. 0 1
(by (1) x* - 2x+ 2 =0
x =11 14
Since - T < arg NNA arg NHAJA
L
NH|H+H )
) I I 1A
NNIHIM )
(41) x2 + 2tx - 4 = 0
5 Y
D = (28)° + 16 L& ’
f
AR IR .. ¢ and /5 are resl and distinct ool i
Codfie =6 <G .. opp. sign o A
Z, - o 1 +41 -« e
WY =5 " T+1-7
. ¢ °
-y #4001 - A - 1]
HCI\WV+H::|EV|Z
L)1 = By kL (= B 1
(1 - p)*+1 .
2y - % _ L1~k (1= p)+ 1]+ (f=o A
z, - -1 +1
_‘0.. (iv) C lies on the circle with AB as diameter. .
From (a), real part of Wh|.n|m\, =0 . 1M
s, = P
C...x.vﬁ..‘nu.“.#lo
(I = p )% +1
(1= o)L =)+ 1m0 tevrnnnnaeseninnnans 1
- (o4 () + P+ 1=0
1 +2t -4+ 1=0 14 For o+ [ = -2t
L\\wllb
t =1 14
h 11
Alt. Solution:
oot + €24, m...é-.\nuJ:.
2+n:?u+£2+n+\nn+$+H..o 1A
(L 4+ 6)2 - (2 4+4) +1=0
t =1 1A




(b)

- —
(1) oo = 5(a + D)
W - 1a
. T
(11) OF = AGD + (1 - A)OB .
G SRS R Y
32 b
0F = 4 CH
~2a+5p
:\—3--% and (1 - A) -‘/%-
A '% ;
1 ) e
~ T3
1) —
(i) of = 71+ 4f
DB ~ 08 - 0D
- (21 + 83) - 3(121)
- -21 % 83
(34) GH - DB = (-2)(7) + (8)(4)
= 18 .
wo. SR ""‘ ~T AT
' - e KRS =
cos LBKH lOk“.;,DB‘
e 1R -
7T 2 AT BT (<)t
= 0.2707
I BKM = 74.3° (e 1.30 rad.)
. -
— 2 e .
(iii) AP = AB + 230 _ ,\; i
3 i )
(=101 + B2 +2(-128) 0 AT
3 ( . 7
L -341 4 83 ! .
K | B \
I | .
AK = OK - OA \
i S i
| a | yic
- —2' WM - bx: , e (f "//
"-}7(71"}‘53) ~ 124 o
Il = - - e
= - }—% i+ 21
W25 )
b )
> A, P, K are collinear )

1A

1A

1M

1A

IMEIA

14

M

1A

M

1A

1A

1A

Alt.

R T
e (i

74.294°, 74°18'
(1.2967 rad.)

Solution:
A = OF - OA
S ICTS D IRt
- %(—34_1_ + 8j) 1a
Alt. Solutiom:
1. calculate [PAK = O

2. show slope of AP
AK = .__L

= slop.r: of 17

) }(\\,\A’k—

o

TN

(b)

L+ 27t ~§ 1a ) ‘
7 = wrix
« Wri(2 - 27r) 14
X T (r - 3702 14
=0 1M
2
r#& 0, = 5 1A
2
v
¥ 272 - 671) ) - s D ammed s
dr
2 4y . D PP 1M
W'henr=3—7r, F=ZT(—Z)\’\J ) s
Z oo i E
V is a max. whgnr-—B—i. -
8 , 3 .
Vmax =T (m’) L; uo wnit (pp-1)
(1) 5 =272+ 2778
- 2wr2 4+ 27 0(2 - 271) 14
= (27 = 4w )2 + 4vr
.. ds .
(ii) Fedh (4w - 87 *)r + 4T 14 talc. Solution:
=0 T S is quacratic ] ‘
1 = : 27 e 4T 2K 0).... I
P, SR ST SR
TET 1 (or 0.189) ! 14 x-coord. of centre
d2s - 4T
- 47T - 8T 2T KL T :
Gz AT 8 0 . m TeEiew T W
. ! i
S-S is a max. when r e ; T o1
This corresponds to a o
LT n S is a max. when
yoeoo . 1 .
) .. | T 3T -1 i
(11i) 0.153 § r £0.25 —
(1) S is increasing 43 = 0 :
3 dr .
T oBTHNr+4T 20 14 .
o - 4
0.15< < _2?1_ - 14 Accept no eqv.lxality sign
— Accept rf e
(2) S is decreasing, (4% - 87 Byr+ 4T 0
’_1 <rgo0.2s 14 Accept no equalizy sign
27w -1 nccept T2 1
N ACCaY iz
27 -1
Sp-p.25 = Y7 e Gt
Sre0.15 ~ be14 ,
From above, § increasing for 0.15 $r€0.189
and decreasing for 0.189 & r < 0.25 iM
[Alcernatively, consider the shape of the graph
of § = (27 - 47 *)r? 4 47 r vhich is a
quadratic in r.]
Sgpallest value of S occurs when r = 0.25
9% 2
Smallest value of § = 1.07 or-( 5~z ) 14 ——
. . k]






