(=)

&)
(2]
1
(&)
o
Q

)t
l
()
(B4}
1.4

- 10 .0 9 s-9| (R =2
N s -l o !
: 8} C,.D, 7 D_ : o ‘{_4..))“' e
. Tor conslstency, .5 = -3, ¢ = an¥ real nuohber.
Case ) : s = -3, o = -% -
[ S S *
. {2 -252
(*y -{0.0c 00
s ¢ oo o
. I - - 3 - g + 28 .
C. Soluticn sexz = { {=z, 3, : )y eRrR : &, p & R
Czege 2 1 §= -5, = =5 «
! I -z b -
Solution sez = ile, O, — =)} R : ¢z R}
3 : )
Rellexive:
Y oix, ¥ £.R,
.X.=2x = 0
= {>x, i — {x, ¥)
SymmeTsic: .
(>, M.y = (x., v,) = x. - x, = n Iz szcme intecer n
: H : : % C
,/
= x_ - x, = -2
3 by -
- (xy, y.) = A, )
TrznsitTive:
{x.. y.) — (X, 7)) and L,y - (x,. v,)
- X, - X, =1 and X, - X, =;h for some integers o , =
- X._-,.:'=I2-.’:
= (x.. 7)) = (x5, »y)
(2, 2y/- =1i(x, y) € " : x -2 =1 for some € I/
! Y
= —he set of all wertical lines in R® with
-\
. : i ks ’ i
integral x-intezcepts ; |
SR |
1
' | i N
S Q I R
M , i . '
- ! ! f ‘f !
' ' l
- | ! | ’
! .
i i
N _ .
y [ SN Z . r-7

[

.

[P

-
-

"W
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can be any non-zer-s number.

L
————
[E)
2
[\
v
I
L—
)
o
o

:!’-20\(10‘1(’— o
—Z—I\ N lJ\c- 3wes [ Z1 o {chcesing 4 = 1)
272 Y2 o

2 1 e Loy o2 B

l/ -2 ) .
2\1_3100 e
1 0
~200 _ -
> ~ ~ 100
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’ M 5 bH .
..J. . \_ .M L ~l ot “M
:
k]
.
. '
! n
’ —
4 o
: .l
—_— v —~| e
. ' > 0 e
1], w_z o 4 v O D
: ) RS n ow .
o i 0 b .
Lol d el . i
“n, ) ", w o un (SIS . . l_m
‘g 2] o erd M.. Mn . - ».‘
: - Y A N o
. + + [ ST £ .8 ¥ U o ~ ,
~ vl v oo 3 d ) 7 . »
-8 7.—2 ! ] .m H o i \.. e ~— .
1 n £ A - ol - i 1 fi
R Y o >3 3 © K% | — R
. :I.\C S 5 ! ~ -t s
. v tjes hie . . il " N - ; _
- ' s . — . —
TN o ~ : . g 3 . .
Ny, — 3] H -t P“ e " - % 3 " N > .
- 1 v . .
o~ n - ) [ ' . —
L e ! ! a q . S o =~y _ ~ L T 7 i
4y v © , 3 TN ; ' ' . 1
RN < N &N ——— o 0 N ~ VN X ’
. —— a — - i = : .
ey . N ] I ", it ey a ~ I - P ~ e ; %m
i — _
. . ! ! B L g0 ! - I N i i 1 n -
Y = h ) an qu e o b , !
0 - | i ~ ! 0 f
! [V N H 1] + . ~
- - : —_ ol o
g | = S L _ :
5w el z\} 1] i | ] CN 1 1 . el L
SN & et - - a0 « i
—— 4 Ny -3 ) £+ o + n . ” N vn— n
s - OIS R Pl R N ) "
~ 1] Q) R " g .
o > no . 5 . . 8 . _ .
! x“ N N o 2] -
Y e r ] el ~ N i
© ¢ 3 b 3 ] L] he) -t
0o Y 5 o g o
g o - c N [ A <
pe] o [ o .G ' m o 5
Y N ~ o ? " 0 Vi X
o Z Y ‘o o a0 0 o
5 * } w.. B ST I £ )
(o] } m
1
, . )
“ (3] o
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B

IRIRVE S

cthen £(x,) ¢ f£{y,) where x s ?{x)
- Xo €V 'V Xp 2y, = Ilx) 2flyy = x2y 1) - :'11'
- £7350x) < L3 (y)
oy = 3 v :
To show a, ¢ £ = 3 f(a.) <2, :-
: 7 oron x ). 2
T s <a, (k=2, -, n
S f(2) < flay) k=2, =, )
- afla) < ¥ f(ay) v
Xx=1
1 .-: -
- fla,) <« = L 'f(a,) :
- 1 re: " -
- £ (f(a)) < f-l(i T ffa,))
nox-: “
- 2 < f-=(i T f<ah>)
< 2 x-a
Sv_::;l.a:ly, we can show tha:z .
f“(—-"- Z':(ag} <z, . :
2 oxey d e
{2) To show htix) = £ (X Gy .
) hix) = of{x) ~ ¢
- tix) - ¢ = £ ()
.D ;
o x = £°% ;(X) -q) . b
N i
hoiix) - £ (229
Alternacivelv:
h f"(i(_:_c-:))
D
= pI(z(X9y) -g s
- 1 X - g :
= PlE—2) - g
P
= x
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To deduce

rir 327 -5 oL

=y
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fer k=21, = = ,thes s = &, = = - &

1A

g
[}
o
levnu\v.ll.vﬂwq-u&—dw B et 4 0 et e e e et e s

= = 2 2
. c. = T -ay
. 53 s®
S lese - S0 oy (n))
: b 4 3
D M N M
2! 3 ol -
1 hi 3 S
R T S N =
1 2 2 3 3 4 (D‘l)n
‘ 1 1 1 1 1 b 1 |
=l*l°l——~——-—-—-*——-— PO - = hB]
( 2) (2 3) (3 4) (n-l n
= 1-1+1-2 : 5
n . 5
n3—_l. - _ }
B 3
- N
¢ - *
s 3 ’ ' ‘}
. l .
SZ-AL-PMIX ! - q-

— p— o~ e

sal.\mn-m
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Solutions
v
' B FIC -
= jul® - 2Re(vV) - [v]?
< juf - 2[uF - v <
= {uf" - 2fulfv] - |v]? B
: = (ul - v ‘
(by (i) If v=20C, then 0 -u -1 v =290 . . 1
— Tf{ ve-0, then LY =X & R . -
ui .
- = A € R : :
v 4
- N 1
- gjv]P=iv, L= R - -
- [v]Pu - Av=0
) - au ~ fv =0 ’ )
where & = (v =0 , B=-%, e, Pe=r b3
(1) Gul = JvD? = Juf - 2luljv] - v - -
L)
= ud - 2/elve = VY
= U:‘“&y’uyu_:/‘ v
= JI:I_’P.\/VVU\/‘V"»’ (" uv £ R)
= LU~ 2Y(p): - vv 13
{ ull - 20V - VvV uv 2 0
- Al
i Ul - 2uv - v LI ouv o |
juu-uv*ﬁ"‘w_f' ifuv 2o
luz:'_-uv—u_{,‘-ﬁ ifuvco
(u-WIiT=-¥v) iZuv¥zo
(u~-vV(ZT-V) iZuvco
(u - v)(u -~ v) ifuvao .
(u - v){u-v) ifuv <o
Ju-vP ifuvaeo
lu - v} ifurco
[ 4
*  53-21-5MT3 2.1
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sy

Assume AT

n=x=-21,

| .

( coskB -sink® )/ cosb -sind
sink® coskB /| sing cos8

coskScosb - sinkSsind -sink€cest - coskdising
sinkBcosB + coskdsind | ceoskocosf - sinkd

-

(cos(k ~ 2)8 -sinlk - 1)8\
sin(x = 2)8 cos{k -6

were[32) (57
et X =4, ) ¥=la o .

-a—b
el (22)

—_—
n o
t
n,
——

(II) 7X = |

- detX¥ = a* - 2% =0 Xt exi

(—2—) -4
. \ [ a a* - 2? e?
Rt ! =
2 -5\ -be (=2 vy
PR a?
. g -b
Let X = N .
5 a
Case } : 2% - Db* ¢
a-o]
D
P
(ba/

\ ya- = b* Ja- - 5°

'( cosB -sind )
ksine cosb

i

"——' C -
where - = ya- -~ »° and § = zan™! (-2)

1

b

=)

Y



cos€ -sing )

) . ( c
sing cos8 o] )A_une_e A= iy
. '(‘cosnﬁ -sin::ﬁ \ l/ 10

- sinnt cosnd J "oz

r*cosz8 = 2 - i
rfsi =0
- :-'1',::6-2k~.:',7kez g
- Ir=3, 8 = 2K , X € 2
n .
2k= :
= 24 '
ces -5in-=< )
= 2
P X = . l wheze k = o = 2, - = _ - ..
- - - ~ . , Y <. . LY
] sin=fm L g 2k= i i
\ = a }
(22-)To shov that there exist Y & » ! -
1 ’ ’
! b 0 ’
such that Y = X and ¥>& - : !
- o2 ]'
Case 1 : des 2 =0 |
|
Then ¥* = 3= Il
- (det X} * = (decgz-= I
- det¥ = 0 I !
| A
R - {('a -5 3 c —_\; ) I :(
et Y = anc = 5
N L b a 4 ¢ /I i 4
. . . . :
yneqa--:'=0ancc‘~c‘=3 ! :
| i
] 00 ! o
- Y =35 3
00 - fo
Io
- B
Hence Y = 57 where I € M ana Ie= 1
; 0z "l
RN
. o f
it
[
- S
)
_ oy
. Dok
. .
P2~AL-2uI3 ! P

QEQ""DV\*r—N T
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Hence Y

- COSs

-2 cos =

cos
sin

i

Zk:
n

- Zs-n

Zkﬁ
n

2k=
¥o!
2k=
n

sin

Y

c

o

o)

el n
2Fn ) k=
- 2sin KT
2 Jia
.l
i

1=

e A S TN TSI

T s e S T T T T T

e ——




s

1

a:;(b.’ -b‘,)

{=3
= 2 by 3 leub, - 2,5,
1-3 ° -t
BRI T3 )
= a,b, - (e, -.2,.,) b,

A
v
1id
tr
N
4
=
tu
T~
1
v
-
-
[
(¢4

1A
1
T
N
+
i
)
]
u
[

< la X - T e, -2, 1% (b, < Xy
=1
I |
= Xilayl + Le, - 2,0y
t Je1 j
= .‘_’{}ak[ - t-(a, - a_,_:)} (" z
L HESY
-1 r
= Zyla,| .Y e, - L a,;
EEY i-2 7
= Zlayl - e, - 2,
= Kilayl - lag] - Jay]y
= K\':a;ir-:}&)'!)

P P N e e P T e e e L X

[
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fe3
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[¥)

(y” - a®(ccsnd - isinn8))(y - 2 (cosné -

Iisinm8)) =0

y=af{cesnb - Isinn€) cr 2% (cosnB - Isiax

x¥ - 2x%z2*cosr8 - a’s

i

(x* -a“{cesn8 - Isinnd)){x* - 2®(cosnB - isinpd))

"
0
o
te
[
o

2= -
= I1[x? +a?- 2xaces! 2I% . 8\)
:-0\ \ 2 }

b b

= x= - 2x*a‘cosn8 - a**

[

1

C Eves ey e

e



Solutions
* -~ 2x%afccs0 - a

ﬁ’d3l='x’

s,

\_, a2z
!

|

\

" _2xPfazcos/n -

_a:)z

(x



iie iDL by AR T

--Solutions:

from (1) and ('2), we hzve i
; v = - . . oL
. SE SR
5o
5 =
= o
) ’ :
DYy (L) =T iu
- , = o -0 -
=0 :
N A’—;‘;a’
(X~-& -5 =X-5-5-5 -
| =1-1 M '
=0
X-c1 5
(Li)y X-& /) &x 5 ("_x'—c";a—, ) 1K '
- X - &= 2(& x5 for some X £R 1M ',
- X=¢&-2{dax 5 for scme i =R ;
(‘_i‘i)ay (iiy, X = &+ A(d x b) for some lER“. }
- [X]? = | &+ A(dx b2 1A ;
= | & - x(&x b)) A
‘(by Pythagcra’s theorem, because & 4 x 5)
—\ =
> jep . ety
Lozl lep , .. —; A _
- A - ) _ |
. : .10

,; RESTRICTED Py



Consider ¥

then

and

I €]

Ry

_ -e.e,
= - — I A =
23 - oen sk, g5y - 2,5 ” ©
- oeal s, NN
= ﬁ\;\ T — . 0
.5, a, b, .5y - e, n,
_ 'azb: - e‘_‘}:: = o
I T/ = . :
2.8, - a5
- ) - - ~
)2 i) = 1217, i
_ ( -a. )’- { a. 2
= ———— e - el
. _
.0, 2,5, - : 25
Bt e Vs 53‘:1J -

i 2.’
(5-: 2 )(-Z 2 ) ) ( ._';‘. #:2 ": : | f’
| |
_ | |
| |
}, |
| |
|
|
|
; .
N - {
N
- ; o :;.12 .
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(b)"

X%
w
o
3]

|

0

2 |x|-2
= |xj Yx=o0

" linlxl =0
x—=C
4
By Scueezing thecren,
linxsin= = g
x—=c P
) 1 - xsin2
Eerce, X
~ .
1 - xsin=
x

= ——

1

L

I

ne



o)
s

—;-fehr:'cls

«

1 e 5

-—f 2= {1 ~ cosE)2d§

.2 Ja .

al ra= - ‘
—2—-[3 1+ 2cos® - cos?Bas

g? ra= - cos28 - 12

._2_ Y+ 2co0s8 - -——“.._\__‘{;5 ¢

[} <

23 rax
Tfo 3 +~ 4cesb + cos28 448

a"{ - 1 F2x )

(36~ 8] 2= =
: ‘l (36+-4sin8)2% = /. cos28d(26)
“ o ]
4 -
i’
2
2 r L
-0 R 3 Ay IX - 2
i {L_)u - 4s5in6)t - = {5‘:"’8];’}.
>
it /
aZ
{6= - ¢}

3 2
—xe

2

LN

!J

s
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Shor<

—DwT T

s
-

(¢, 3, 2) € ()

. 4) € (L)

distance between (L) and (

1>
’

J~cki/Vi2 - 0912 - g)
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B
ons.

i3 the mid-point of QR , we have

7 (L) 1
- Let 0= (x,;7x) and R = (x;, ¥,) .
Thea 2% = cx, - 22y, ‘ ’ i
and a? = ax, - 2ay, N :
— 22% = a'(;;_ - x) + 2aly, - yu) -
282 228D - 380 ciiiiiiiiiiiaiia i (2) ) 4 1
. 1
Substizuting (1) intc (2),
2a? 2( zap)p - iag
. C
— e = 2 R e
p? - 2¢7
. - - - '\'.
e X lies on the circle 2x? - 23° - ay = 0 .
x* -y - £y =g }
<
X3 —/_v R (l_e‘:
! B
- I3 2\
centre = (¢, — =z
4 - PIPSN
radius = = R
z " -

-

SI-AL-
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W

kY

b4
T4
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e



e

£9{0) =
b
- 0 - £(0) -
1
=
. .
(5) £(x) = lim Slx =B - fix) )
h=0 ‘ ¥ei
. Z{x) + TR - 3xR({xy £
= Yipm.lx? Z{kh 3IxiB{x - R) £({x)
o be! -
. X
= lim—=—220 - 1im3xix « »)
A-0 et n=-s - -
= £'(0) - 2x*®
“ntegrating, - £{x) = f'{0)x « x? - ¢
AR Y
PUT X x0, 0= £(0) =0 +0 +c m~co=p 3
Ilxh = 270 x - x° .
92-AL—?HII‘. !
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{b)

. Y
e T T . N
(Liiyf£°(x) <0
x ¢ - = oz X > ;_
JZ VZ
(ivy £7(x) =
-2xe"* (3 - 2x%) =0
- x =0 o C_')_ [oh PR
VZ vZ

(vy £7(x) >0
33
=
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P of

intlexics

caximus Dolnt = .
JZ
{1
(Vz
Peints ¢f inflexion ac

cable, we have -
. ‘ 1.
_muom peint = e,
=
y &

(31

3 -
= L{—=) ] aznc (C, Z{0)
Iz VZ
{5 N
;== — ¢ - ! and (C, Oy
v 2 5 )
L v2 ¥Z2
v'\’
o~
P
c / \\
! / N
: / .
‘/
— 3

e

T
-
A
V2l
|
-
3
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- . =hen x -y o= (x

Vo2 xXe ™

graph
<he graph
e \ k
I N v - -7
i 7z Al =
: .
: ] . o
. - Yo - v
. 2 .t T \.
‘
{
1
, -
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Asgume €

Then e = 1

R S = 0—1—-!x“e°’fx
ot z! - (m = 2)! Fo R A o
(by (2)) : )
= s o. X x3 Y P Lox2 x,
2! 2! ' (= 1)1 n! nt Jo X
1 4 - i
— LR - — - < r - 2
e = o = * hs - (L -~ o)*Pe
20 (2n) ! (22) ! Jo
. R - - 1 2 - -1
e = T - U= o T = e - kot . et -3 -~ yRe et
1l 2] (zn) ! (20 ¢ fa (=2 -z
- ‘s,/.-\ - - - - - me. E \ S [fl = -yan T A
= e - — - — Io- fefdr -
‘—“k 2! ! (Z) .’/ 202! {JO ( =

x q X

)
V)

SXL e 1 {a[*
- R ¢ Y ERE - R Wil

| 1 1 LI
e =) -2[; L=
' ’f'e \ 2! 4
_ i3 !f“ (1 N 2ng C - 'c( vam ot \
AT e o)fe fdz - '/-‘ -l - 013" e _Li
< . [.:"—"‘2”‘*:':::-[0!—‘—’::"‘e:d"]
T Tl - T ETE NEREIY “r
1. L
< efdc - e ‘cc
AT e L C“}
o 1 ([ a3 L [ -]a
T o Tzm o Vi€ e Y
1 . . :
~ TSaT (e - 1) - (2 - =))
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Inucus function

P - -~ .
= a4,
- o}® lsinis?

i
2
o
)
Vs
.
Jat

i Y7 =%~ JeL

M.

e

i

1

S

"



fl

‘cetAdeT M

[
s

'™

-



=

The conic section is

~i.e

when

B -
2

(B - a)es ==1{c®

2 sin2e = ~-hcos28 .2...:....(')

the eguation (*) is satisfied if

the ecuaticn (™) is'satiéfigdf;-ftan28 - -

. % such that A&’ is diagonal

represented by

, 7 A X _
{x y) =28 ia T
2 13 ¥
[ 2 o) x
ana  {xX" y) o | =16 in'T
O g g
(7 {).o)
where ce:L .. = det
ko2 logpy
ile. 81 - 72" = Ayu
(i) IZ the conic section is an ellipse, then
SL - AT =Ap o> o0
. g1 > &7 -
- -YSI < k¢ /T
(11} IZ the conic section is o hyoerbcla, then
s1 -2 =dp <o :
- si < k*?
- Fo i L or h«< -f51
(Lii)If the conic sectiaon is a taxrx cf straight lines, then
S1 - h?i = ip =0
- h o= =/%51

~ P ey )

-
4

)
b

I
42

=g



Foli
ution
Repeating the same arguments, we have
plx) =c(x=-2)f-c(x-a)*~—=-c,.(x-2a)-c,, where c_ S R | " 1
Putting X = &, we have 0 =pfa) =c, =~c;,=0 - - : ECEE S B P i
Differentiating cnce and putting X = a, we have '@‘Q e i
’ -
0 =p'(a) =c,., =~ c,.=20 :
. -
Srfferentilating twice and putilng X = 2, we have
} 0 =zgla) =2c,.;, = cC,, =0 =
Zy the same a-guments, since p¥(a) =0 for k=15, 1, =, n -1, . : bt
we heve ¢, =0 Zfc- k=20, 1, =, 7 - L. -
] . - )
Thereicre,
o(x) = c lx - a)f - c.ix - 2)7t - - o {x - ayetiens
= c,ix - a)? - {x-2a)s: - ~-c, ix-2)° i
= (x -2} igix ~ &)« -z, ]
- o{(x) Ls divisikle by (x - a)° .
. - .
S2-AL~PMII3 5.3




we have O

olx) = (x‘—'i';vab) 2g(x) —£o

- gl{a) =0
- Q’(X)' = {x - a) g, {x} for ._sc.uie T, '(x). - 5
S px) = x- a)ttig () ' 3
i.e. (x - a)="lo{x) . o .
by (2), since degF(x) 2 4, we need only tc show
T(I) = F{l) = Ty = FTii) o= ¢C - -
To show T (l) —‘O:
- _ \ p - R R ’

To s
T
Tix

x .= .
p:/ gsdc - ¢s| " prdec - o¢ ) Isét - cs [ o
1 p 1 T ETT
iy = ¢
s . ;
{(pr) f $sCT - 2gTs - (gs) j. oréc - poTs

e}
H
S
K
e}
(™
M.
A
+
0
[
o
x
O
y
n
1
1]
U
0
>
by
0
8
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3 ndiwy
Soluticns

%3
i

’ .- (p‘q') "‘f)xfsd;: -

= {;f{fﬂxqﬁg: f{qs)'ﬂzé:a; 

FT(1y = O
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[

_ <¢lin{l - =) ¢ = o
X r = PA X
N 1
(by lIa £ = xiIz (L - ;) “
1= . z > v -
- - I =In{i1 - =) - — {
‘ N ol - R b b
- = (L - =) Iniz =) -
. X | X

. -
ce limf{x) = lim {1 - =)~* -
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