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BT SOLUTION . == - . . e _
p S a-x O 1 1.
(=) £(x) = 0 b-x O
1 0 c-x . 2
x> + (a+b+c)x? - (abtbctca-l)x + (abc;ﬁgﬂz -0 2
= ~x3 - (abt+bctca=l)x + (abe-b) ~as .
2 + a 0 1
a“+l 0 atc
TA - 0 b2 0 0 b 0
ate 0 c3+l 1 0 ¢
a%+2a+c 0 a+ac+c?+l )
3 0 )
= 0 b
a2+ac+c?+l 0 a+2c+c?
;. f(A) = ~A® - (abtbctca-1)A + (abe-b)I 2
. 3-a-b-c-a?b-a%c 0 -a2-2ac-c?-ab-be
T ~-b3-ab?~b3c ,0 . 1y
i 2.2 02 ab-bc 0 -a-c-¢3-be%-ac?-
-a®~2ac-c?-ab-
- +5) - c(a+c+b)
~ (a+btc) 0 a(atc
_az(a+b+cz) (a -b?(b+a+c) 0 2 (crbra)
) —a(atc+b) - c(a+c+b) 0 —(a+ctb) - ¢
0 0 0 3
= 0 0 0
0 6 0 -
b) Since =-A3 - (ab+bctca-1)A + (abe-b)I =0
¢ A% = AA +pI,
where A = ~{ab+betca-1) )
M= abe-b
| 1
1 0 1 ol
For & ={0 -1 o>.k=2,,u
s 2}uaysub.A
9 s efther of
A= (?3A3+,&I))\ LAt ¢ IAMTA ¢ 40T . ether of
- ASIAK 3117) + 3ATUAT 4 AR + U 13)1
- ¥ 2
.3AR§/,&‘A2+(')\"+3’X/J 2ya + (A P I
] \.—‘ 4 7= " -
'A9-12’+22A+91
“ k| -1 for eac!
. : 316 | . i wrong entr]
e o oo :

/ (a) " For any of &

s I

—_—

e R SN A N o (‘“'-3 ,*i))ﬁi‘t'

PREP .

SoLUTION -

R, u,velR’,.

)

g(x w)

8w + v) ' -
P4

-« B 18 linear.

(b) Since h g linear, for B=dx+ 3y + ¥z,
h(u) = hidx + gy 4 5z)

= h(dLx) + h%ﬂz) + h(¥z)
- h(x) + phy) + zh(z)

» .
Let { &4 Lp s e!} be the usual bage of RI . Eor any

s
u= (u u u R YU-uye + pe + poe
L(l'E'J)e * =t 22 =3
Since 1

is linear, h(u) = 4 ‘1(e ) +u h(e )+ uy ’l(e ) .
Define b = (h(e) , h(e) » hie )) » then

hiu) = b.u ~oran/ u€ERrR’,

(¢) Let f . £ 2 pe a linear funcrion. By (b), there exists

= (f(e ) fle 2)s f(e )) g3

Consider the snt p = {Eéfi’ Pof(u) = 0!

"—"(E‘ €n3 “.'(_‘_:l)u1 + f(sz)uz

Since f {15 not identically zero, b#o
I 18 tharcfore g plaze through the origin,
Cenvergely 1¢
of H

witarae

is a plane through the orizin, eguation
can be written as du, + Bu, + Cu. = 0,

. 2 3
A, 3, C ave act all Zero,

Define a=&,8,0, thea by (a), tha non-zero fuacticn
f:R3> defined by

() = 2. u ¥ u = (ul v Uy 4 u) €RE {5 l4near,

Further H = ((3 €% : f(u) - 0}

RESTRICTED Pgpscis
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EREa D R Elw e B best T LIBLANT

e P
' i SOLUTION EMARK
B ©2n : 2T m
' (a) z =1 1iff ( cos—z—n— +. igin—) 1
: T :
‘ : iff cos AL + !isin AL 1 2 )
G-+ @-H+. 4 s . 2
linz, ) ' 1f afm
'T(T)(n-'3+1) i . |
- ._n_—z__)z -e ‘f-‘(: 2 . (1) If n[ n, z N
. ) , n~1 ar n-1 - )
vhen o 1is odd, : . E . ) z:,_ - '
} : =0 =0
An-(n-3)+(n-1)+.,_'¢2 ' N ;*l_zmn 2
(552 ) : ar
-7( 2 + 1 )( [3 -3+ 2) (11) If n%m' rZ-é z —
n-1 n-3 ' .
(2 )(‘2') v _J—z—_—o L l
_ | ' | :
(1) To fora a non-degenerate triacgle with the longe.st side : . n=1 rn-1 (n-3)
n , we have y<x<t=n.x+y>t. () n- n-g)r - - ek ety .
The number of guch triangles is equal to the rusbher of ' . z: f(zr)z( 3 - E E ak(z ¥l 2
integral points {n (a), i.e. A . | L ol e
‘ : -1 n-1
(11) The number of possible triangles formed is . : ' _ E: n ' z(n+k—j)r .
2 ' | =0 k=0
BZ!: " § Ai '
. n—l .n__]:, (n+k~j)r 1
- = ‘ = E[akL—-’ z
Tyt * =0l * =0 )
i=2 21 i=2 ‘.21‘.'1 ' . v
- 5Aq Q < 1,3 < n-1 0<n+k—1<2n.r_~_
é k-1 B
= -1 2 + }.' i(i -1 ' B l
2 ) =7 ) n!(n+k-u 1ff k = §
k-l k-1 k-1 '
. K = ~
P RNECE -5 LS E C R J ,
i=] 1=2 i=2 By (a)' Z.‘ .
C } ' ' =0 0 if k # 4
=2 X%(k - D@2r -1y - - _(k‘222§r<+1) Qv ,7
= k(k-1) (4k-5) T ‘ . 1
6 e al ‘ ' N S g(eTy (-3 ar -
3 i =0
p(2k) = Bi o -
T z ' |
+k(k - 1) (4k - 5)
TGk S kT3 '
T i —— .
ik =5 Cog
rePpan . TN L '
. 4k ~ S A l » o
Sl - e |
ksip(Zk) k{.ism ; i; v | - .
1 : C , A L
N - S ' ' u : A 3
T RS RESTRICTED AER3THE - .
. - R A R
DECTDIATEN ri#r—e

r




S TN v R S et : ‘
24 ot I SERS-DENF R ;L‘:S)«’:{r .
' . ) P - ; ‘P.6
- T - L r__’ - H
- SOLUTION | mark REMARK
' - *(b) For any a/R EA/R ,
. (c) Let f£(x) = ajxj . define’ h(a/R) = f(a) . 2
\Jno : ] -
' .. a/R = a'/R = aRa' ~> f£(a) = f(a*')
: n-1 : ' < h 18 a well-defined mapping. 1
By (b), a -_1. Z’ f(:r)z(n‘_’)l’ . Lo - T ; ..
'_ J, n 3 . . Furtheroore, for any a €4, 1 »u(a) = h(a/R)
! Tyl oney ' . = f(a)
'. S £(x) -FJZO (27 eD (5 g . . e hew = g 1 i
= r=0 .. .
i ) l Let h' : A/RS B be any oapping such that h'ey = f |
n-1 -} . ' Since u s surjective, any elecent, e.g. a/R, of A/R ig
. : .?J ; [ ¥ (8(2!) - (an_”h(zr))z(n-j)r] xj 2 C : the image of some elezent, e.g. a » In A .
! = e S
. ' <. h(a/R) =" h su(a)
' &=l a1 ( ) f } - h: * u(a) .
-;JEO ( Z(; g(z"z n—j)r] xJ since z"°-] = g . 1 o R l = h'(a/R) for aay a/g € A/R .
= L~ . R
' ) P ' Hence h=h', f.e. h {s unique. 3
) ‘ l Ef 8 15 a constant mapping and {f f ig sutjec:ive’,] 1
5. (a) (1) For any x,y,zea4 I bviously h nust be surjective. :
’ T Furthermore, let 8/R, a'/R & a/R
b £ = 60 and g(x) = g(m o l such that h(a/R) = h(a'/R) .
<voxRx B Then hosu(a) = heu(a')
: 1 }; > f(a) = £(a') .
- o IE xBy, chen E(x) = £3) ang 8(x) = g(y) : "l l As g(a) = g(a") , aRa' 2 a/3 = a'/R . 2
I s
! E) < £, g(y) = g(x) and yRrx , 1 ' ' B is bijective 10
!‘ 3. If %Py aad YRz , then E(x) = £(y) , g(x) = g(y) :( l
. i - — -
oy o - = AN
i and £(y) = £(z) , aly) = 2(z) l ' (a) (1) /1) I = dﬁ /l; 1
- i !
' v E(x) = £(2)  ang g{x) = 3(z) i = || = T5T
and xRz , I ; ' s 1 dBIR L, the above s possible
' only if!o(,’=l[3|=1
F tThuz R {5 zn 2quivalence relatfion ' Lodd o
, ' ' ad Ip= 1 2poa .
' (14} Let 4 = 3 = f b, 2, 3} - The following exazple of f and ’ oo > dap 3
i ‘
| g does not define an equivalence telation S : ' l -
P ) 18 (1) By (1) 1 - pg o,
! ere 182 aad 283 pue l$3 . l L"L_'_ﬂ 1 laplg] _:-(_'A,l _ _
: £ . ; [t=op (7 (E-AE-S (1-Ipa -y
' - = : ) Cw? *‘*ﬂr’z"‘f:'ﬁ”él*"iﬂﬁ"‘ﬁ _c(/;
i - = R,
! T Y | 7@ > 0
i’ ‘ i ! which is true =g {1, l/li <1 . 3
I :
] g l Iflal <1, ‘the equality holds {ff | —/5/5' 0, 1
' Lee dfl =1 .,
. 7
4 ! |
ESTRICTED miRsri+
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AH"

soLuTIon ) - ) MARK
e w Fenl = Jec-n] -

[E52]0 1 gng (=2 - 4
%lu~1,-lb—1[ and Ja+1]=]bey
<. @, bare eqiidistant froma 1 acd from

Hence b~ a of a

|

',

i lequ)] - Fe-0)l -y

= a3 - a -
|
!
!
)
{
!
F
l

+ 1=y}
and aa + a +

+1l=p

a
a

oot
o lo*|
+ +
Rt

-b -
*bf

S a+a-b+ °

and aa = by

l.e. Re(a) = Re(b)
and lap = by

Hence b = 5 o 3

beeyl = ?lﬁf:f - i

li-a] = l1+ 5]
Toge'ther with the abova result, this inplies
Writix'“.g £(z) -—\a—
If lz) =]

If(:)'l - (z-—a“z-zt

(A1) 1£ Ja| «

Z -2
| £ - %
Z - a
=

czll-— nll»—

(~a) which ls constant.

RESTRl_gtE.D-mgrsscm:

[ -

-1,

b =3

10

-

f—-—

~
LY

..

RESTREC"‘[;EBNW

Al

SOLUT[OH

' (a) (xl X5 X5)
Ty v oayx,

G227y * 3325 4%, +8
o x’l + x'z + x!

3" (a“+a 3)x + (aunzzmza)xz + (,
. 3 ) :
B M REA ('-'AG-E)%-JZ.I' 4 =1 ‘

a a a .
Siatlarly [ Il 12 413y,

llf"'Zl”Jl)yl (alz 22*032)y2 + (.
. . 3
-yl+y2+y3 ('.‘Za

oty T 9]

b b b
(b) Let B = bzll b12 b13

31 32 33
N 1
(1)  The ij-entry of 4z - _‘Té bi‘J
1=1 N
=4
3
The 13 L 52
e Tentry of gy o L
Y 3 23 by
3=l
- L
3
- JB = J a3y ¥B &

(11) By (4) Bl=J vuped

ST € s B sy g4 8

(111)By (1) JB~J vpe g

=~ B < sy
C O (By definition)
= 5~ g

23% *

: LY a5y, 4 a
y'l + y'2 + Y'; - (a

3%953%a53)y,
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Aalii "

" SoLUTION

If A 1g invercible, a"lp -

) Let (xl x, x3) be the first row of A-l « By (a),
x o+ x, + X3 =l +0+0=-yp, .
- Similarly for other rows and columns, A-l e D

X€s@uw = AX =g
= X=aATlg .
= J By (b)(1)

Since Jc s(a) by (b)(11), .. S(A) = {JJ

(d) If A 45 singular, the Bystem of equationg

¥y 0 5
A - 1
y2 0 has a non-zero solutien b
y 0 2
3 b3
with bl + Pz + b3 = 0 by (a)
bl b1 —Zb1
. Let ¢ = :2 :2 -5:2 » then C ¢ 0 bye ¢ has zerc row
3 3 ~2bg and column sums and AC = 0 ., :
Further J + ¢ € D gnd aqy » C) = a5+ AC
== J+c ¢ S(A)
Sos@y f f g

. WS TRICTED pagpscis

-

pet

Rl SOLUTTON .

R _?,.;...- [
Rht; 3 <

g(n) = anf(n) = 0 and hence a
of n .

Agsume, for contradition, that deg E(x) 2 deg g(x) .

Then 1f n {g sufficiently large, g(n), s f(n) # 0 and
lEC)] > pg(a)| . .

This contradicts the fact the

g(n) = a_£(n).
Hence deg £(x) < deg g(x). n

(b) As deg f(x) £ deg g(x), by the Euclidean algorithm, there
exist. polynomials h(x) and r(x) with deg r(x) < deg £(x)
such that g(x) = h(x)£(x) + r(x).

It 1s obvious that the coefficients of h(x) and r(x) are

rational.
Since for any nem, 3 a e 2 . such that
g(n) = a £(n), i

r(n) = a £(n) - h(n)i(n)

=- [ a - h(n) J£(a) R €0
let M be a commo~ multiple of the denoninators of
coefficients of r(x) and h(x), then the polynonials
Mr(x) acd Mh(x) have integral coefficients.

From (*), for any

n €ni, 3bh=[Haq—Hh(n)]6 2

such that Mr(n) = [ Har ~ Muan) Jf(n)

By (a), deg f(x) < deg r(x)

which contradicts the
definition of r(x) wenless

r(x) = 0, {f.e. g(x) = £(x)h(x)

(¢) If deg f(x) = deg z(x), since a0} = E0)(x), h{x) {s
constant.
By (a), there ¢ an g

such thet g{n) = anf(n) and
a_, g(n) , £(n)

are non-zero integers,

n
(n)
Then h(n) = %?;T
=~ a
n

RESTRICTED misixcit

(a) Since a non-zero polynomial has only a finite number of zeroes,
: = 0 for only a finite number

v

{ 2




o T TR - - W W)

-®

B . -
HONG KONG EXAMINATIONS AUTHORXTY

PURE MATHEMATI CS (PAPER 11)
MARKING scugeng

Thia < i
Thig i8 a restrlcted documcnt.

It 1s meant for yse

purpas onty by markerg of this

paper for marking

R ., . .
eproduction jin any form ig Strictly prohibited

OTFE L R,
Hong Kong Examinations

] Autha
All Righes Reserved 19¢ 4

4

"o SOLUTION . -7 Ul . s

8 o Tt 2y N
(a) “%+2 7 )0 stn x . i
Ju sinkx cos?x + coskx sinZx .
- dx
0 sin x s
- N J‘ sinkx (1 :'rizsin"'x) + 2coskx sinx cosx d
- x
0 sin x o
A\ L
- Lnkx dx + (~2s8inkx sinx + 2coskx cosx) dx
0 sin x 0
Y
= + 2 JO cos(k + 1)x dx .
2 N
- u +m [ sin(k + 1)x ]0
= u 3
“ YT Y2
| - etc
. N i
: Ug 1f k 1s even, .
‘ - NS
| Uy 1f k 4is odd. NS !
i -
! 0 if k 45 even \
| - .
: Ll 1f k is odd. ‘
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SOLUTION -

(1) Puc u = cos™lg » dv = cos0 gin"8 4o , I ';‘

then du = —(g - L)cos?—_ze . siaB do ,

. -4
(=L ool gty L et [P e i
Hm n) = (07 cos™ 0 s1a™ o Yo * arl Jo <0870 s1a™*%0 4o
= (ELy 1 (a2, ae2 > )
n+l o » T ) ’ m 2

¥
(11) For n 20 » I(l, n) = ‘0 cos® sin"9 dg

x
T

0

i
= L sinn+19

o | d4v = s100 do |

(L1{)Put u = g1p"”

then duy = (n—l)slnn-ZQ cos.Q' d9 , v = -cosB .

. X
T ]
For n 22, I(0, n) = }0*§1$“e de
\'\~

x - z
n-1 2 t - )
= { -sin" '@ cosO )O + (n-1) JO s1a" "% cos?0o de
% &
= (n-1) { JO sin"%0 4o - JO s1a"0 do ]

S0, m = (2L g, g

v) 1(6, 4) = s L (6, & by (1)
S .3 .1
TS 0o

(V.3
L

.3 .1 9
- .101(0.8)

3 by (144)

w
~

wn
—

9.7 .5.13 .4
0.8 .6.4. 2110

w
~a]e
w

3T

12
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SCLUTION
‘1) Iatagracin: 2 o2acis, -
- -t . (= ..
-et uow ho- ) v : Lo
< Suow=fm - o 7T =5 7T '
i - ) ! :
! :
i -
. 1 . .
1 ! - - - s I o
=i~ N sz - B e P SR
= =1 § . . R
1
~- ;
R : == '
Ta T B S Dol E e
j—
o - N o
<. ; in - ~/ s
- L™ .
s E{ny - 1l ; !
T < -
R - ) N
. ) :
. = L ina-l - - !
BRI T A e S
L S N ! s HES
. ; i
| :
= azrs ! i
!
P 1
. et ! “ ‘
p - f~_1 H
- _onetips - i Lo '
TR -ang - sagy oL B (D) P
- = . l ]
i
} . . 1 !
Cubse. , = nyo= I(5), wa miva | :
-y - h= : 7 ! i :
NN ps - . . - i {a~- '
I(5) = (0) + ni'(n o ITIIDY e — " )f'J,‘ +a 1oz
e - So- i n,
E
. I 5 i
l" i
] i
f i
. ' I
1 ! :
) ; ;
: ;
§
, ;
g i *
1
. O

RN




SRl /-\-'-"
oW Nes 4 L.

_l)’n~l

(1 + x)n

(n-1)1

By (b),for any 0(h<1

4 Cag 2
! «FJ\‘; T

4
ln(llrh)nl 1 _Lz h p
. nl+h 2 *3 -Q“RS
Since R -_lJ (h - —l 4!
5 t) (I +¢t

.
20 ag (h - 0%, (1 ;‘kh)s >
L TC R SO
) h+ 3+ ~ R >

Similarly, R6 =El_fh (h - t) (-~ 1) (¢1))
\—r\

(1
<o
Soln(l o+ Ry - —h-z_.'._.. h b’
Yo 3TN e
N Rt
L

0 for teqo, py .
. .

dt

= “_.. ey »\-','-L. .
) SO B

S ¢

R R T ,u)J\\ T

’-\‘ Ly deds g -7

SOLUTION " MARK
Stnce a8 = b@ , .
1£ P=(x,y), A
x-(u—b)coa@_*bs_in['}(—ﬂ-(12—9)] 2
= (a - b)cos9 + bsin( %- @-9)17- -
= (a - b)cos8 : beosa(d - Q) 1
= (& ~ b)cosd + beos(-2 b )9 2
y = (a=b)sin 0 - bcos(—'zz- - (8 -9))
= (a-b)sind - bsin( a;b Jo . 2
7
®) 1e b-%,
X = ;Z- acos6 + (;i cos38
=% acos + -2— { 4 cos®9 - 3cos0 17
= acos?9 2
y --g-asing --}sinSQ L\.\\f!
=73‘ astnd - 2 [ 3sin0 - 48in%0 |
= asin3p 2
a2 2 )
x> + y2 = 2320520 + a3g1n2g
2
) 1
SE——
S
(c) Length of hypocycloid
T
. jz [ s )2+ (22 g
) 25 j ; 2 2 2 2 . 1
- 0 ( ~3acos%051n8 )2 + ( 3asin20cosd ) d6 2
. -
T
- Oeouhds
4 j 0 3asinfcoul
i
- 2
6a [ sin?s ]0
- 6:1’ 3
5
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M)\THS II

;aé\

5 : SOLUTION - A ) T
.% K . X ] N B ‘ ‘ ! 5 x . s -1 . ) B PR
* (a) Equation of tangent at  (x', y') 1g ‘—a;‘- + Lb* = L. 1 . . o ' a b ° et : )
. . i » . iy v
. N ' A . If R(h, lics.on the fangent, ~ '
l Comparing coefficiens wieh Ax + my =1, 1-% » m -‘g? N l (b, &) ¢8.on the tangent -
. - . 5 h $2 k . -
! -+ . 2
I Sodx tmy g is tangent to (E) 1ff - : ' a b ! i
} ) a?f? 4 b2g? - a2 . bZZ . " Similurly. for the tangent gt T(cl » tz) » We have 3 '
L. ,2 12 : tih + te k =1 L -
l; R ‘ ] o v
- ' " ] . ,‘ .
= ' ' ! o
I’ l since (x', y )_ les on (E). . .. the straight line %‘—4» ‘b%k. 1 passes through S and T. 3 ' ,
i . o l a ]
] 4 ) - - 5 .
- _———— o
" ititw o ' (d) By (a), the chord ST 1g tangent to (F) 4ff ’ ,’
l -m )
: tet Ly o , substituting X = —2——1 in (E) d
(I - my)2 2 V ' Lbz + k?a? = ] vhere (h, k) lies outside (E) 2
alf? + %T =1 l a* by ’ ’ o
' 292 2.2y 2 L2 21202 ' Co
I' or (%2 + p2g 87y - 2eb Y+ (6% - a%p¥y >=0 ; <. the locus of p consists of the parts of the ellipse
[ lxﬂny = 1 1s tangent 1ff 4n?pd - Z(azfz+b2mz)(b’—azbzlz) =0 ' C NN "
| 2 2 NN
) ‘ x ¥
lf_. 1££ '\ail’!(azl’ +8% - 1) a (G): + =1 ™uhich 1fe outside (E) .
L 186 a%Q? + p2n2 = g : ' a? . b2,
L | ' =) (=)
' . . ! b a
f_ Tt 1s noted that this sri11 hoyge if £=0,
I;b) Let fx*my=l

be 2 cormon tangent to (E) ang (F) .
i

By (@) a?g2 ezl L4 7

b2f2 4 a%n? « ) 1 l
. 1

Sl ' I

Equations of cormon tangents to (E) and (F) are

Xty =2 {37,742

(G) ,locus of R
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5. (a :&H O let N be a;! 1ntegﬁr such' that
. DT~ Fo o & N,
M+DT ™ Wl * 37 < N

N+] NI -
BN*Z N e 2 N
T =2, 8 _a 7y a
(N+2) 71 (H+2) (N+1) ut <(‘H'Tl) NT » ete.
0(* 4 (N” -y for every n sy,

S "J;lg?l- - 0 as (g < N‘l <1
» the same Tesult follows”

‘-Inln an [n
T o< < lal

nl

) (1) f(lx) = (l-x) (1 ~(l-x))™
- (1-x

- f(x)
£'(x) = -fr (1-x)
£'(x) = grqg -x)

£ K () 4y

¥ x ¢ IR

(11) £(x) = P }:’c -1ty f\\\,‘!
S

0
For k > 2, f(k)

=cl oyt c;‘x“+1 MR S PRV
n

(x) =0
For 0 €< q, f(k)( _—
for n ¢ kg 2, c(k)( % a i ¢ n+y
S 2 0-:: €D — oM
K dx
k . d
e =g, gy G DRk
dx®
k-
= (~1) nckfn k!
Jker
= (-1 "c;j_l’ ks
Now ~— Hn! - kic. ®
(r—n)l(ZnL)I len, € 8
and C, k
L

L ki
ok (et T 2RIy
k!

3 S
(2a-k) 172 (ka7 € 3
It folloys that
k
f( )(0) ia divisipble by nt,
That ( )(l) 13 algo divisible p

¥ al follows froa the
face thae ( )

(1x) ~ (npke@O) o
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N> a,
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SOLUTION
(a) That o % 20 ¥ x is trivial,

L i

from the inequalitieg

k! .
(k=n)T(Zn-k)T 18 aa fateger ggq heace

—

. SRR . =m
s B ] . -

b 8
I

Since the exponential funct_i_dn ig strictly increasing, -
" > . 1
’ . -
exz <1

-

.~'.O<f(x)\<l Ex er .

ALTERHATIVELY »

d -x? ~-x2
Since ax e -2xe

021f x <o
0< 1f x 50

f(x) has an absolute caxirmun at x = 0 and £(0) ~ )

Since 0 <{f(x)]" 51

»

_ 1
I = [J_i {£(x))™ ax )7 |

1 +
!;[J-l ex I . T 1"

XN\
N

< ln_> g2
1
D -l Sx g y where of = ln(?)
Fer -i—<r<l, 0 <~ < 1
S <r £E(x)

0 < et g lE()

< o
oL 7 dx < J (£ 1™ dx
ot

t
< I [ix) " ¢
]

Hence Zrna( fj_; [f(x)]u dx

]
> 2 /m(%)]“S
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| ’ ' = e e P11t
SOLUTION . L MARK | Revamk .
. L : — -
F "f(b)' (1) For x >0, "x ¢ %1, the denominator x 3(x* -~ 1)* >o0.
‘ 5 > ey > -
T (x? - l)’ x3 < 0 am-:ording as  (x? - 1)z<' <4
F. " . ) A -t el ;0 .
e ,.Ij” I, exists ) L2 x x>0
: Sln1 < << the required sets are :
. Nwya N ) | .
{ X: x= ]L} _ g - f
Siace r {g 4 arbitra N 1 - ) e o . - . , ;
! faty  nuaber between - and 1 { x: x 5 Jl .
. 1
1 - . 1
!. '\!;EIOIH 1., { x 0< x< 3 i ] , 1
x x =0 0<x('L x = 1<x<! x =1 1< x
f(-x) = (- )é 2 } i 2 ﬁ‘
X - ( (-x)2 - 1)° £(x) . -
“v £ 1is even - g+ [does mot . 0 - - oes not _
: exist exist
1 - .
FO) =¥ - 2 L3 0 £ win /! max \/ | \4
. 2 - . ‘
' @ x> oy Ny - ’
. Nt . \\N .
o N -0 d -1 Fx) =1
!' x> x2 L L, which'ig true for all At x ,» 1 an '_\ (x)
“ E 1 * 3 -
! E(x) > 0 for all «x . At x = :-ﬂ_ . E(x) ., 4 (% 1.5876 )
. (=20.7071) . i
i ( H
T pue w2 .l 5 0, 1) 15 a minioum } 1 i
' y + then x '(xz‘l)fn(i)’—(i_x)r
‘ ’ 7. L 1 L
- w ‘ T4, (f v 4% ) are maxima. 141
' , v : 5
linm ¢ - 1 - ¢ - 3
R
I | .2 f(x) )
! = lim 23 U -9y gy N )
i e EVTT I ey fopteal's rule) /—\
~ 11 - .
; ”°’(m) )
| "o
II)(l) For x;‘O,lo,_l'i )
£’ -l - ! S
@ =37 -3y . ; : » X g
e . L L -
, 2 X 7. 0 153 1
(x* - 1)3 _ %3 o )
5 3
Ty T T .
3 ".'( LT
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‘n) A) 2L <f‘“’)

ferentiable on

A Incagracing by parts. ,
[ £” Yoy -

f~1
- XE'(X)dx = xf(x)/
. ]

.. - 1
2 bt [t

l.ler'xceA j b £ (x)dx 2 ba - IO f(x)dx

d.e, fO £(x)dx +fb £ (X)dx > 2 ab o i
i - . e ’ D = = -
Fe mgtrically V,_ -

s (x)dx ~'area of fég;.gn O:JQ‘ -
e

T W ‘-‘:"-""A ‘

e

—_— T 1
;—- §ince F + T

-1

- -/ ’ o
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