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3 The number of 4—digit oumbers formed - ?, ~ 840 . i 14
Tor 2 number to be divisible by 3, The s= of fecs digics !
musc be divisible by 3. Y

. There are 4 x 2, - 96

::owl+z+3+4+5+6+7-23

For che sua to be 21, we have 21 =28 -7 ~ 2~-‘ 4

A .
Thére are P‘ = 24 DUTDETS. ..osececsossseanascassnssonooenas
Sinilarly, .

18 = 28 - 1
.28 -2-3-5
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auxzbers. .

"~ 28 -2 - 7-28-2-5-56
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[

15 ~28 -1 =5 =
-28-31-6-

o~

There ars %6 oumbers.
12 =28~3~-6-7m=28=-4-5-17
There are 48 aumbers.

ilcogecher cthere are 264 nunbers.

Alcerzacivelv:

Passidle combinations are:
’ {
{1, 2.3 6311, 2.6 5} {L,

for Iirsc giv
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6. -‘E'(:_— z_l) - -};{(cosg +~ 1sin6) + (cos—> + tsia-3)]- - 0%
i . e ! -
P T R Y o I—l-(z-:;
L - S
Socostd - s+ (z F 2 !')1 R
) i
o !
L oy
T o= ' :
Ll a AT i e
L g s |
- = X (ces(n - I7)3 + 1gin(a ~ 2D)€] N
T N
- Trlc zc cosz = 22)6  as cos 3 s real. .l.r
Tt o TR L e L,
. - . . nd [ ad
RESTRICTED RAEHET




RESTRICTED W&3UT

Macks. 2.4 Seevans. T KES T RICTED pNab AT 2.5
7 Solucioas \ Marks \ Remarks Solucions . Karks Remarlks
7. (a) (L) For amy Z, z' aad 2° in €, 8. (2)(L) For aey 8 , @ €R , .- A)A()
_ . - - lefn _ cas 2107 — fad, - - 2
(1) z 5z as Re(z) £ Re(z) . IA (L -(stacp +.(1 c2s3)s?H(1 —(etadh + (1 - cos®)ST
. . = T2 — (sioS+sind)S + [sipdsind + (l-cos@) + (l-cos@)]s?
(2) " 1f z §z' aad z' S, . -
) ~ [5120(l-casl) + gind(i-cosd) s + (L-cos8) (l-cosd)S~ L
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Sence § is boch reilexive and transicive. « A(9°+ 9) . : 1
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' (1LL)For any @ € R, A(-8) = (a(9)] L
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. L. a
32 (a) Lec £(x) = x +x+ L,
o -t e
>0 Fx if a is odd. L
<. Z(x) izcreases momoctcnically.
surcher (- r > Iy = ﬂ > oy
Furcher I(-1) < 0 and i(1l) >0, Thr=0 has w-u.l.’% —~ ~ad e
Sugpose n 1s even.
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(b) (L) T2 s is a rooc of (%),
%% ; et ] w0 =P x+ e+l w0 L
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’ ’ N x-1 . - : . } .
10, (a) f£(x) ~ e -x ' : : .
. 1 - ) . 10. (c¢) (ii) Coumsider che posicive numbers L— ) 1 » sees L . |
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, a o L
{3) As bi.,-O. put ¥, = 74 (L =1, 2, ..., n) o (2). - - Z oa,
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- . ——a- -——-Z-‘L °i e - - e ———— o i e - - - -
r a2, a
(z il } m e, .
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Solucions

7 3ure Machs. T Rtb l RIC [—ED quéiS—)ZFF-

t'e firss prove the vniquezsss. Suppose = incegers a ,

b,c,dsuchcha:aﬁi-_b-cfii-d.
Then (2 - ) J2 =d =5 .

as J2 is irracional, (a - ¢), (d - b) are imcegers only

-

fFa-¢cmwd-%"=0,1{ 2. 2=caadd>~d..

Zence che uuniquenass.
vexs obsarve chac cthe given statezent is :':ue"fc:.:{ =1
with a, -bl'l .
srssum=e chac for soze k2 !, [+ l)k - j1 - b.i .
vhere 2, and b, "are positcive incegers with 'ok odd and
~ ~
2 2 ot
b.‘./ L =2 .
e+l :
(Z+D* e JTeb) 2+ D)
- w ) J/2 2 - 3+
( # 5 IT+ Qo +5) = 2 ) J2 5 By, v 38y

Nov (a.x + bk) acd (Za,< + b.() are positive faocegers and

.22 + Y 1is odd as b, is odd.
3 k . 13 _
. ' S ,9_2.‘ ’ - :
Furcher 2:..‘ . bk 2 a, b.‘ 222 2

Thas cthe scatezenc is true ¥ posicive au .

To prove that an ‘s cdd Sor evemn a2 , first a, = 1 1is odd.

Lssune chat . is odd for soce edd %k ,
=T
(¥ e (o, ST T e D
—
- (3a. + 25.)42 + (ba, +13b,) s
S < [ <
45 2. 15 odd, la. + b, is add.
< [ =
The azswer follcws.

L

~-
forz =L (42 -1
’

wi

ezpose (42 =17 = (=) Tz J1 -k L x> 1.

K4 kL . )
L S L P ER S IR E R

i, ~ . )
- (-1 (a._ *° 7 :.‘ﬂ) by (a)A.

x ot o > 2
-1 (=) (a‘__L vz 51) Ta2 L.

. Thrus (OJ

Solucious

-

-

o

Now 0 ¢ ( J2- 1)< 3

1

e

-S> 0< (2 -1%

w1
2 la_J2 -5 |¢ 3=

e 1.-b_u < 1
~ Y B
< -
S by (@)

e
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~ Solucilous
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Remarks

for asy z,, z, ¢ enf-1] ., £(z)) =~ E(z,)

- 10l - z) . (! - zi)
1 + z, L+ z,

> l-zle—:l_::lzl-"*—:l": -,z

-z =3,
Eence £ is. injective.
(L - 2)

Tor any ¥ £ C\[- T

, cousider v -

- T

-

. (as s -1)

Changing subjzct, we have z *

-

hadi 4

As z # -1 and £(z) = v, £ L5 surjective and chus bijec&"_’ve.
Lec z ~ c&, t 2 0,5% 2ar poinct oa che upper half orf
che izaginary axis

- i(1 - ct)

L+ oct
L2+ (-
L +c~

(€8]

£(z)

2c v - b=
L*-:“" S

6-: 1 - 2c? 4-!:"
+ B - -
We see chat x* y T = )_+' CR=Tk L.

£(z) lies ouw rigac nalf of che unic

- x+ Ly vhere x =

c
L+ c=

As x =

cilrlce (Laclucxin, ‘the ond poinc i)
(#-3)
For aay paoimnc v = x + Lyl\on the »ighc half of che unic|

”
cirlce, ve have x? + v*

-1, x20.

3y (a), the pre-i=zge of =
{ -~

LAY 3

- -L—{xd.-iv)
L+ (x +Ly) . g

== (L - 71

x+{l -7t

2 ] - 2wt

1is givea 3y

z -

- -y

.._:.__——.—[q-

c) coxza ';_

- lies oa che upper =2lf ¢ cha Lzaginary axis.

)

— ; ”Q"-“f—"‘\"’?

wm‘-‘
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1w

. -
y use z +z =

+( L-v\

1+

-
v =1 '

l'—:

:m::her—l( <L,

i.e.

For aay v = yL , -l < 3y <1 |

ey aLovt L-v
L‘.-yi L“'Y

>0.
tue Iimage is exaccly the parc of che iz'agi:.a.rr-'azis‘

lying becween —{ and L (end poincs ;xcluded).

T ‘

-]
o 7 X
. e — PO —*'-.:‘r.-, o - -

£(z) lies between -1 and i(end poiacts evcluded) L

i

_<[r_<._ -

' . C.F
mremes 1 RESTRICTED [RE(SOEE -
Sol
) ' olucions !I!'.irks Remarks
120 () (L) Let T =g, €20, l' OR
i(l - N
£(z) = -—:l l'es on ..He i{sagivary axis. 1 May show cha

T~ zgss

1(v + Q) -*C
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. . Solucioas L. ly_a-..-s I Remails A ,\‘./ RED ! RIC l tD WEBX{_F
T YR €V I () RER I : ) : I N
= T(0) + T(9) ’ ST
=PTO - 0 1 o a5 E8 : (Z i
(1i) Forany x°, ¥ , = €18% aud o, poasER, : : HONG KONG EXAMINATIONS AUTHORITY : - )
T(«z+fyr+¥2) =Tlex+fy) +T(Y3)
"-<T(£)+/3'-_'(:)+)’1'(£) L —RANANAEFREFTEIRZTSTH
. - . . < ATTON, (989
(111)FofL any lineatly <ependez:c x , ¥ . zEr?, L HONG KONG ADVANCED LEVEL EXAMINATIO
J«, f, YER (aoc 21l zefd) such thad ' '
XX F BT A TZ o0 i ! |
T(ex*® py+72) =0 . .
CORT(E) + STC R YT(z) -0 : ' ' )
tee. T(O , T(z) . T(2) afe lneas ient
x) , z) af +ly dependenc.
“ ' + Fure Mathematics (Paper~IT)
b T £ - T -ay
(b) ;‘;rPa:ve”(l) j (3)‘; supposa T L= injec'.-lg_ MARKING SCHEME
7 7 lineariy fadepeadenc x , y , z&R> and x , 5 , TER,
®KT(x) + PT(y) + YI(z) - 0O L
"D xx+fy+Yz) -0 L o
o o s+ ‘ y 2 by (2) d' " This is a rexttricted document.
* : ¥z - v (2) acd izjezcin £ T . ) : .
- J— P .... - e e e m e e ie __.'itv‘ o.!: 1: . ]', . e {¢ is meant for use by markecs of this paper ior marking purposes oely.
>« - (’ =J=~0asx, ¥,z a.fa Azarly {ndependenc. L ‘ oo ... Reproducdoninany form is stricdy prohibited. . ... .-
Eence T(x) , T(X) , T(z) aie lineafly izdependecc.
To plove (2) =» (3), otsarve chac i.h » 52 » _!_3 are Special Noce foc Tescher Mackers
lineatl7 independant because L7 T o | ‘q , Y& @ suck chac {t is highly undesmable that inis
. marking scheme thould (il inta the
- | ¥ - minas of student. They are hkely 10
2 le* L2 9, - regaed it a3 3 set of model iaswers.
: chen (-< r‘ .3' ) 0 - whaica 12 cerurialy i noc
oL . < - - A . - . ‘Maccarr thould therefore rezist
f.e. o - ﬂ- Yoo : sleas- (zom. theis srucenss (0 have screis
C . . L : t0 s documenc. Hating it avalable . .
b ‘> r - - .. would cansutute mo<nadust oa-the parT
J.oy (2), T 3‘.) , -(57), '.\5.) afe Ii=safly independanc. 1 . of the masker 1ad is. Ciereover, i breach
’ - of Be 1977 Hoag Koog Examumdons
To azove (3) «» (1), suspese T(x) = T(») fof soce &, T &R : Authanry Ordinence : ..
S“E' a-z.ocjz:é'ﬁl,l’s_,,’/}sL—[R,ucg-:‘c:‘ac |
1 I .
; o E s I E Py b
: = - i
i ' - - - !
’ ou T(xm) = T(z) —DT(T e JEG) =Tz :Ec) l
== T T(e) - TS5 Tl [t
=~ A~ ==z P (= o
-— (. — - - 1 . C.EEFESY ZELAE
= ¢ A 4_)'(5.:_) 9 N - Hong Kong Examinations Authority
. H All Rignis Reservea 1939
A p!. 7 L as T(z,) afe ligeafly
) - - |
) Lndepend::.c by assumptton. ol TITT - T - o L - - :

g

QCCT‘QIPT;:r\ r?tTJ‘Lfr e [al : B 2t o
‘ Y » 3 ~doin > 1 Ve = B e at
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4
1. £ i{s conctimuously differecciable for x > 0 and
e X e-l x ’ ;
x-e e-x - ‘
£ (x) = 2e E |
. - i
er(z‘_. &) ‘ ‘
- P AR R A LR LR LR E LR i 12
x ! :
!
fr(x) =~ 0 153 x = e. ' 14
Tor 0 < x <e, £'(x) € 0 =+ £ is stziccly decreasing there ) : .
: ) t May comsider
Tor.x > &, £'(x) 2 0.=% I {s stricrly iacreasing chere Y- v 2 £"(x) .
. . : I _
K e 7 . - = L 21t 2
- j‘(x) >T(‘€.)=f ll;—?(“—l‘-{ 7(*[0.7)1-/\‘.
-
Now £(T) =I5 7£(e) = L. '
; > > T (as T 5> 0) 1A
i . 5
2.
: 1¥+1A | 1 for attespe *
; solve by parcial
] . fractions
. g
! ta Fr fzﬂ‘"‘ .
, = Oul xe )
i -L 1o | x | ™
i 3
i 1
! -t 3
et
L. ! )
S
. 4
| -t Ca
] 1) | —
. : R
I A—— ] t
1
'
; x |
i !
;
|
1 !
i
) | -
. i
PR  BEETRICTER KEREE- - L
LR - RESTRICTED AW&EeE: -

Ny

RESTRIC I ED pyawXiT

RIGTED

RESE

At

wiachs TT p.2
ws | mark
Fﬁ Soluciots ¥arks { Rem=rks
(2) Consider x fixed and puc t = xT. - . ; L
. a
.. Them du = =dt. E'%:','\'u"lzc-x—}u-x:)
<= du :
s 2(x) -[ sinfl;.—
L x
<=
- l'-{ sinf‘: AU eceseccacecscanssnnencsvnns JEN
*J
- = . — i ) .
by 5= - -I—J siz JT du + =-Zx-sin jx° 1A+la
* dx x= 1 . x
- | Ca Y'ea 3 ) 1A |¥ichheld 1£ ans:
-2 siz l 2 = 1 (as sin [u cu = 0) 1A chhe Ll £ ausw
£ b []' ! given as 0.0349
= (1.683) )
( -
(a) ':fxe two curves iazcersect ac X =0 and x = 1.
. 1 .
Area bounded by the curves is { f; - x¥)éx 1A
: o 0
3
2 Leglal 1a
'(3'2< -3:<1° 3 R R
dy _ =sinx —
(b) v = ln cosx -?E-—C-‘;;-—-....x LA
Are lemgth -j:‘ /l + (-taox)? dx 1
0o -
-g' sec x dx
/0
- [1z |sec x + tan =" 1A ,
- : 0
w1z ( J2 = 1) vaies (~0.231) 14
)
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Solucious ‘ Marks \ Re=srks
7 (fferenciacing y(1 + 23} = 1 vith respect to X, bY Leibnicz
T, - - - .
sule, Z C_ Y(n =) (1 + X‘)(r) -0 . tola #ay use fnduct:
=0 r ll
. a4 H
as (1 + =)' = Ix, (1 + xz)(') -2, (L+ :{2)(r) -0 forr 3,
(1 + xz)y(n) + n-k-y(n-l) + ﬁr%ll-Zy'(n-z) = 0 for n'}' 2. 1A
o 7 (0) = ca(z=1)5 %P (0) for a2 2 1A
y(0) =1
y'(0) =0
ooy ™oy =0 LEafsodd.  ceeceneeeeses e .. 1A
st 2 ts even, 3P (0) = mat@ - DFFV (@ T
R . (1)) (a1 (-2 (=3 y T (@) 1a
- ecc.
- (-1) nt (y(0)(0) = L) .eeeceeenes 1A
6. (a) Lec (r, 9) be che polar coordinaces of a poiz.:c on T .
" Then x = Tcos® , ¥ < rsin® .
Substi:ucing iz 12 , T sin"'O - 1 + Z*c:osG 1A
c3s4n?@ - 2rcosé — 1 =0
_2cos8 = J4cos?9 + 451270 o
2sin-@ v
cosd + 1 cos® - 1
- F 4 -
PR <in5 1A For either
l.e. . -
1 - coss L - cos®
Eicher = = L rr" =t could te che required
1 - ccse I + case
tcuz.ci:‘x, ucna.__g cn che zestziczioas ca T. 7
' (b)- Lez ¢ —1—'-_5;!—5 e the ,ola.r equz.:‘on 0T .
S{nce 7Q Dasses .hrouzr' 0, lec ? = (x, 8), 4= (-,, g =) T
“e have T -'———"—— T L - L 14
- i T — cose = 2 1 — cosle —7) 1 + cose
3 .
?-r1+rl ree i veceesscveseessmeeesseme oo L}f_
- ) 1
1 - cos9 L - cos¥
2
s1279
1ing = = %
. L P -(2, z, = L4

RESTRICTED RE3TiF

°.
‘ ._:g : Solucions \r‘.arkx Remarks
;5- () Lecy = (In (e + h)]h
' 1
.n[—iln(ln(efh)) 1
.;]_ny-li_.l].n(ln.(e-h)) i
t30 .
L
+ n) lnle +
- %1'3 (e n)l (e * B) (By L'Zospital’s Aule)
1
b~ PETREEEELEREL R REESE J R L 1A
lo lix -L
LT ¥ T T
. i
- my - €8 it eaieenamaese e 1A
-y . _
- n
() 1n & —rB— -l & 2 (——)
. AP o k'l a [ nYos vl a 1 + ( > )1
-j‘ . .
0 1 + x
- fran " .xlcl, 1A
'-'Z 14
7
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RESTRICTED Wab AT

Solucions \t‘zrks \
1
1 .
- e"‘\ ~Lle*-n 1
0
1
soraz L. I = xa ¢
0
L
- %j x“deu: 1
0
L 1 .
__l_xneax‘ _%g n-1 eaxdx i 1
"0 0
e~ n )
2 a a-l +
(b) Ve shall prove inductively
L £ Y
e 1. .
Fizsc Il - )
L a.l 1
- - — L
Tre R T
Heunce the s:acgmenc‘is crue for o =~ L.
Ass'...e “‘*at for soce k 2 1,
(—1)kﬂ k! v (1) TR(k=1) ... (ReT¥D)
,oalfl =
I - +e |+
(3 k+l a i .
a. ™~l a
i
!
i e RESTRLCT ED [ﬁ"‘&i_#

()

X029

RES"FR[CTED Wﬁ&x#

Solucicus’
olucicus l Marks ‘ Remarks
_e” R+ 1
a a “k z
¢ l)kﬂk' . T
afpel L1 & D (ka—L)(k)(k-l)...(k—:—H)}
more o 2
3 : a 2
.a =1 a.r*' ’
| 1
+2 '
-1 20 = 1y -l . ;
) : " . [1 e RELEDTTGD) () (k-t)...(kﬂ-ﬁ—n}
or ToTT 2 ’
2 = =21 a':.H'
‘ 1 -
%+2,, ' : )
PR R k+1 (DT (1) €X) - o (ke bertl)
1. + 1
a2 (z R E J
L
Thus the scatermc is true for o = k + ! and hence Fa>l
]
Puc x = 153 Ja 1
n 1
x
.‘;l}‘egag.."g__.cu-’e dx\/henu-l.x-OL _)_
. - m e e
when u ~ ¢2, x = L. )
f el
\ log w3 L Ax :
J.1 ( = ) a-lé{ox’e dx ki 1
- :.613 with a = =4
< L
s f=0se e L =3 322 3 2iy
s o EZ-; Rereial oot S ey N o
~3-ge (m0.2134 - 1
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RESTRICTED Pqﬁfs,\{; 2.7 rens 11 RESTRIC TED HIR3ZTEE 2.2
Soluctoss l Harks Remarks ' "::_ﬁr? Soluticns ‘ Marks “ Remarks
.52 c,? : . . 7 ] 4 3oL .2
2 - L . L ’ { (¢) &Equactioz of tangemc at € is (e5 - 28)x + (1L = 2eT)y + ¢* = 0 OR
1+ :23 1l +¢ i . .
9. (a) Slope of the chord = z : T T . _ . -
Ty _ g g 1 Pucting X = T ™ FToT+ET the tangenc iztersecTs 1 Tron (B),
3 * che curva at 7(T) ' -
L+ 1+:l= ’ . che < ’ . ‘ o :ltztz-—L_.
{82 2T + (1 - 2T + (¢ - 20T + c* -0 :
S B B , . ‘ . ) . Letting ©,,0,~>
ey o1 rat ) t L ter (T- (3t = (2 - DT -2 =0 : U e, t
2 ‘ : ' .
r.aua.C‘.:m of the :E:c—:i is i 162 (T = €)(T - 1) (_t:.‘}' +1) =0 -
2 2, 2 - o . -
c c,t," -, ~¢ c " . . 1
1 172 . £ - —— L
y - - - - L Z (c- 1 . L , 182 T =t or ==
-~ - 3= - .
. :1 EL:;(cL + tz) 1 1 + o - P . I A
' » ’ 7 = = is che pofac of comcact. .
* t.e. (o, 2c,2 -~z =-¢ :
e 1 Sy 5 tz)x + (1 - cllz.‘:(:1 + \:2)]y +oen o] . .
. - -— -
Lettiag €,, t; — € , the equacion of che tangesc ac ¢ As ¢ # 0 or =L, Tz #cor L
A .
igs (¢ - 22)x + (1 -2 + 2 - .
( ) ‘ AR ° i <+ the tangenC zee:zs the curve again ac a:q:her poinc
' : ; : o .1 1
e — (b).-.,,..=... : .- - L= e L. e e e e e e T , <here T -=- s
" _' . o - o ) o e e e - . . . . e e
) y (a). puccing x L+ o7 ¥ L+, 7" 2 mecessary «dL Lec. P(&,) . ‘.'-"(:Z) . E’(t]) be three distinct points cm the
sufficiezt ifcs [ A i :
o cene ou for che thrae polucs co be collisear curve: and lec che tangencs atC these points TeeC the cuIive | . . v e
' =_ = 2 .
: {s e -c, — €y . _ - _ .
! (75 1 cz)ﬁ—',:_,""' (L= epey(e ey s+ 65 =0 : 2gain sc 2(T)), 2(T,), P(T,) respectively, vhere
' 1
- 2. 2. _ - Tl e i ) = -
S i85 TS5 ¥ :3" - cl’rlrlz - :L;22:32 + o, +—»:1:7_c32 -0 . 1 . I
. - — S 1
= 2 T, - - : 2 - e e X . T, me——, T, ==, T, " =< - L
S &) 3“’.’2 €8 = Gf; * 55 ) = (‘:1'72 T3 T 55T 5 Y -0 Y c, Pl [ 3 Cy
1
I B 3y (b)), CpZ.T, = -L.
(ma ("——‘»)r'(: ) - (x *‘]-C '
;1.2-3 ‘L 3 _2 .3/ -.3 \.2 - .3, = .
. o _l
G (mrory = 0 =t ME, - 2) = 0 1 . : -
3 e s f
F i .z, = -1 as T, b, Tooase istizeT. . Rt : : _ _ . : ,
TE2 ' = 7 . —_ : 3y () againm. 2(7- ) . ?(LZ) - ?(L:) are cocliizear. 1
i
1}
U o T : !’Jl’:{:"r'nt./-—.-.—-—-_——.‘s..».‘-,—..x_:r-.-‘—: = e T T . ’ o - . . e e mmem = mes —-=
| o ' : Bt DT FTEIY Bragsrt -~ — =
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RESTRICTED NSRS £3 £7le varh REST
X 3 re Machs IT
Solucions ‘Har’xs \ Remarks P R!C 1 ED ?q 3\‘7-\ P
: - _’ Solucions ‘ varis 2
(a) (L) Asx S e, f(x) 2™ respeccively. = L ) Xezarks
. . 717 ) W
2. the graph of £(x) does not have any horizoncak 1 2
2sywpcote. Ou the ocher hand, x2 + | does noC .
vanish for any real x , there'is novv-rticaj. a
asymptote. ' i .
 Now Lim £2 - 14n L+ -1 5
P TN X Iro= + 1l o » X
a.nd.].i: (1:(x)—x)-].*:x :L-O L 1 -
I~ 7
. vy = x is an a2sywpcote and is z.lso c‘m ouly one A A .3/3) .
A ‘
of :he graph of £(x). S -~ s .
: : - Z '
L (xe0) (3x249) - X (x35) (29) (~< Z 33 : “ 2,
) £1(%) - Zep- x| (Ixi? +3
(L2) £'(x) =+ 1) v ViR 1 (L) £l =) = 'x,.’f — .)
(x)-O‘f‘x-ﬁor-}— . i 1 £(x) f£x20 T

£ (x) = (D2 (x2-3) (2x)-(x*=3) 2(2) (xz+1)(21t) 16x(x*-3)
(x+1F =+1)?
. 1
f"(x)-o:ffx-pbrﬁor-ﬁ 1

Cousider the following ctable:

10w <f3-”l x -ﬁ_

“ .- . - ) )

RESFRICTED: Bl

T x<<B| x = =T i|-(Bexc0|x =0 x>f? _ )
£'(x) L+ 0 ) + + . + 0 . .+
£"(x) - 0 + 0 - 0 .- +
£(x) pc. of pc. of pe. of -
e~ inflexion] 7~ {nflexion}! 7 — ixflexion
o . che gTaphk of £(X) has inflexiom poiacs .
- fi. 3., (0. 0 ame ([2, 2D N N
Since £ is concinuously éiffasrencizole,. che only,
pessihle extreme values occur 2C X uhere £' (t) -0 i
Thus- £ tas 2o extreze poinc. !

CA-29.




RESTRICTED W23

2.1
Soiucions ‘}‘.arks \ Rerarks
b b
it. (a) (x - a)E'(w)dx = (x - 2)&(x) —}' £({x)¢ 1
T ] a . a 2
. . (b
= (b - a)E(%} -1 $(xX)d=
J &
b b
‘S' £(b)éx -j £(x)dx
a a
b R .
-g (£(o) -~ £{x)idx 1
A . .
. 2 -
2 (X « a ® n {‘-(—
®) 4:1‘1 _;_ (8D - £(x)]dx = _;'1 oy fSax - :: £ £(x)dx
a ~ n a
1 (t :
- Z = f(—; -1 £(x)dx 1
k=i % Jo
- En
£ (s () gM v x €0, 1],
% .
[ '5 \ e e
[ E. [ =t-g el ( r:(-) - £(x)}dx R
2 (%=1 .
=
‘ o }{;' %=1 | ‘
- IZ'. K1 (x - =) £'(x)dx) oy (a) . 1
‘k-l ; - ] = .
n
Lk
< ,Z'-li!kfl(x'k—)"(a)dxl
=il
a s
¢ i Tiei = —%' dx ’ : .
oy b : !
, ’i
¢ o

:

T - Zr S (T =i [
REST RIC [’ED WE{S}LH— 2.12
Solucicns \t‘.a:ks\ Remarks
1t (e) Tor Ll Sk S,
a x o A ¢ ———-d_ 5-(;) 1.
(_\__—f ’—)-f( z) |dx l.‘f_‘i ) (x )
. g - kol
- :l('lf/‘.\ {k-l(x - ) dx
J = -
-l k gy - o KoLy
for soce G €{ Lﬂ— o ] by Eizc wizh k(x) x = : a
on ( kot N é ] aad £'(x), h(x) are concinuaus. 3
o
' k
- . o 1 x=l,z yn
eIl g (- 115
a
LB k) .
a
k .
a
£ -rzg“ (e - 6o Jax
n
=1
° 1
: 1 k-l k .
- ké‘l. f'(gk) 2n” chere g’k €l a n]
...... S e eim g R
1l « v o2\ L
4= o E_ = U= = T E'(5.)%
Nevea nw 2 k=1 A
2 k-1 .
- L 5 =2 L )
a2z 50 (5 ¢ 3
1t : o ..
-3 £'(x)dx by definicion of.definice incegral <
-Jo j
| S = .
=3 (&) - 20} g

PR

v Mk e
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Y4 (2 3. ¥ anie-ul-onf Sy = 1 1=
Hurs sacs 1 RESTRICTED RS
Solucions - I!‘.a:ks ! Remerks
(a) Lec X >e aay point om ¢ wvicn pesiticn vactcr © = ‘:‘o + s 1
acd lec R’ be the projeccioa of 2 o T . !
The unitc vecror ~or=al to T is 1 3. ’ 1 Yoca
. jT = - —_—
- e - | S . :
The vector R'R is.given by [(T - :0) « == 1l 2 Candidaces =av
I B-n use coordinace
. the vecter Ro.’.' is given by geomecry methoc
__-!_-_\'_r"_—‘- | SRS
T U G Y gz 4l 1
.32 -
-3~ !
n-7 .
o, equacion of ‘the projection,of £ cu T is .
- -
- - a‘*n.-
T mTyte@ =R, cER é
(5) (&) Puctimg x =-l - Ic, y =3 <2, = = L+ ¢ in ™
4(-1 - 20) + (3 +2e) —2(L +c) =4 =0
c~-1
<L Pl - (1, 0, 0) . L
Simfilarly, from £, and Tl ,
(2 - 8c) + 1% - 2(2 +4£) -4 =0 . - e —
=>tc =0
So P, = (2,0, 2) 1
P, -T2k 1
?1-2 - N .
The directilons of 11 and 22 are given by che vectors
Ead - - - - -
il +. 3§ + x and -84 + 19j + 4k respectivelw : L
(L + %) - (=214 + 3§ + k) =0
' - = > D - - . |
acd (L + Zx) .+ (=31 + 19§ = ¢k) = 0 . i
v che lize segzencs F,?, is gerzendicular o J, and i,u 1
. - - - - - = i
{i1) 2. Tom (=L + 2 + k) + oo(-ZL = 35 v <)
J.t T e QU+ IX) + e(-81 + 197 = &)
2 N o R T -
Iy (&3, sec:o-‘. vy @ w =2l =34+, 2 e Ll =G o2

((~2L+131 + %) '—é\':'_ 72201

c |
—_ 1 - - —_ I 1
- 4 (=24 = 104 =
i To(-2L 103 ) - II : -
. St=tlariv, 2.0 T e i+ (-2t =07 20 |
- ' LR 1
fezce, )L // .?7_ R 3
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4 >
A , :
Sclucicus ‘ Marks ‘ Remgrks
W -6 — 6 ()e™F - boix)eT 1
€ (a + bG(x)) e "F _ pg(x)e 0T '
(as «°% 5 0)
“2eF 2y 1
(11) As G(x) is ccacinuously differenciable, for every
x>0, g" ﬁ (G(de™PFar ¢ (" ae P4 1
’ - J G
Sx)e ™™ - 6(6) & - £ -y ’ 1
SR GO £ 2 1y (a5 2T gy L
(b) (1) s £(x) = £(0) = 5"‘ £'(c)de, 1
) 0 »
e ¢ £y = ”" f'(c)d:l, 1
. 0 .
$ ey 4—‘("‘ £ (ede
: 0
. € leof + sz [E(e)fde eor > 0 1
0
O I 1) - T
. G 0 .
< e +uJ”‘ Je(o)f de 1
X . 0
We see thac the fumccion J:[f(:)[d: sacisfies
0
the cocdicionsfar G(x) in (a) with a = | £(0)] and
b= >0. :
T R e € & r [g¢e)fae + L@ = 1
S M
) o 0 C
H(F el o + g0y € zco) £ i
Jo
o ) Mx
tee. 20l & 20T by (1) 1
: 5
(&) as|n'(d)]| - lstz(r(z)l B
¢ |nx}  wx2o0 t
Cozditions fn (b) are sactisfied vich ¥ = 1, 1
o Ia) ¢ lhcoy|es 1
-0 ®x>0 l
A





