J/ BV

&WG&JY‘/T&&&

SELondb U ol JE S
-uﬁﬁ/_gfd//g}*’w_,eu/f‘yeu <
1B F 6Nt SIS o 62l S AL <
:n;;lfuﬁu?4QﬁL!zu&/)V{ R
el F PP L3P IG sk o
‘M,&A/éuf‘f/?(}/’gl'il&/)» <

/

-n/!/éuﬁd?/.:dﬁ’gl’ii&u)» Ny




JF...;/‘1/6:2-;5%{1/632;;/;}!;:’:_.[? ﬁpufU”}'_L-Jyfd':)/fﬁc_»gnf/&bt:....LLJ
_nfa,g.uLL/’JLJ;}UJU,;»&%FLE;}K&L):JnJ.-_wf‘

s e

@) 2+3 1 1 % d
(x-1)(x+4) x-1 x+4
(i) (4% +x+11) x+2 5

(2+1)(x-3) Z+1 x-3

L'JJJ.J'L:'},"/K'/JJ’[:,.,z"';:_,;:lg _f;.,g/,___,.j!e 21.1
Rational Fraction: _,_/‘:"J?L‘
‘f_w’m&tt}“%f S
P(x) BideZi gl o
ce bt ASIS A =L Q(x) 20 Predrlt ud Lt b
= g Q(x) 5 .
R s T

3 2 e
) 2x"=5x"=3x-10 h Sx+8
x* -1 3% Lox-1
Proper fractions: ' /s
_ . P(x)
..:ffff_.q_»iQ(x) l/';.,).y»(l’(x) akﬁ?/ﬁg_dﬂvf/u?h Q(x) /u“l’t
:Jes
; 9x* —9x+6 s 6x+27
i ii
o (x=1)(2x-1)(x+2) O
Improper fractions: ;r";ﬂ?'s_.:;
-:.-;...J:‘J.: Q(I)U.......J,?J)E’P(x]a‘b"-’/zki);'.a.&llfr//__.«%h/f % /JbL
x
";L{::
:JL:;‘
. 2x* —5x% —3x-10 s 6x® -5 —7
1 5 1 N L T
® x* -1 w 3x°-2x-1
X +1




-L.CCM-(J}J/JFMILJLJ L IP NI

3t —2x+1 —3y— 8+ 17 2
1+2 x+2

3x2=2x+1 -

:;./(_.-?H +2J!flj /3T c:./..«?h/‘
J@.:HLV.,M:MLVQJ_LL/J.FU{/@u:fﬁ.rfégf:ﬁ.f)//j.-..elsi

..é_..d!‘...m/’
it i ' 7
VE Lf. )-P’ b‘u 1 ! ,.r .-l

:_..J:’(..J“/l Y/Jlsdiﬂ/dbifc.du/.;i[-{_/(ydﬁjrfdjif/ubh
ablbwyu'/.,)lsd;uﬁ;m

,,.'_) ~*I|_J,f (i) 21.2.

iy % L |
ANV, 1. e U / Z0

Non- repeated linear factors, a P, k_;"‘LJ PR AI T

. . Rt A g =

Repeated linear factors, ¥/ -J.‘.'U AL V2L 17 ALY -

Non- repeated quadratic factors, ,v:,,r_.-" .r.’fvr y \.,"."7 1 Iu /3
- i

RO S Pt e Py =
Repeated quadratic factors. ,r ~ ur-"-".,u I E s

.-)J)' u\, s |U JJ...A.V..U? L A

_4.(_;‘“11/;;"_/’4_..,/@*‘195’&/;_.1/"6;;_{ Q(a ]UJKJI;P.:'../ubLR{ ({ %)
< Lﬁtgwfugd )
Q(x)z(.r—a,)(.\'~a_,)(x—a3) ..... (x—a,)
-.f..'lﬂ.: ?i_cz;‘_rwfuzﬁ?(xﬁ% -
Plx) _ 4 + 4 + 4 +ot
Q() X—a X—a, X-—a x-a,

-(F-_(;‘q_,(..:?léﬁgjﬁu-}’iﬁ-;iéuﬂt‘*i:giﬂpgglgd:(:l” A4y, 4.0 4, .:;LE:“LJ‘,,
I Jgs

w;/f@/g,z;%
-3 A, A, i

(-0)(x+3) (=) (x+3) D S/ P
UL o 2 B e FAS A, Ul

e (i) = hl-




11-3x _ Aj(x+3)+A,(x-1)

(x=1)(x+3) (x—1)(x+3)

e e (X*l)(-\‘+3)_.5|)’!u:}»
11-3x=A,(x+3)+A, (x—1) (i)
-.:.:._.u';ui...t?"'!b’;:éJx g’.cCA./'/J‘b A, _Lﬁi../(r':l’” A, il A, o L
V:J(C'/J} x=1 1 AU J(ii) 1
11=3(1)=A,(1+3)+A,(0)
=5 8=4A,
= A=2
S bnx=3L A UindGi) enad Li S J0 A,
11-3(-3)=A,(0)+A,(-3-1)
=  20=-4A,
=5 A, =-3 .
:_.i_fﬁ,ug,);‘:‘: d/ Ay ol Ay = B EG) e tsls 2 2T

U-3x 2 5 rpuix
(x-l)(x+3)_x~l %43 ”Ly "

A e

LV

SN 2 nd 2R

2x —x—1

7 : P
e b Ue LSl S e e S S P 6 -

6x° +5x° =7 6x +5x° -7 7x-3
- S L TV 0 A
2t —x-1  (x=1)Q2x+1) (x=D2x+1)

oo = . Tx-3 y

Jﬂ/)f-;é—/ryq:}}/dﬁzf (x—]_)(21'+l) 1)%}"

Ix-3 A A, 2 2

G-D@xrD) a1 241 O LA
.g_tg?yfr#‘y’u’-w.:.uﬁ?r#t% A

= (i) = sl

Tx=3 _A|(2x+1)+A2(x—l)
(-D2x+1)  (x=1)2x+1)

o~




e fad (x-D2x+1) SAIUIn

Tx-3=A,2x+1)+ A, (x-1) (iii)

u}l./(r:l"' Ay sl A, .:.«Llﬁ';’

Vo rwed x d 2L S A

Sl s x=1, u" (iif) sl

7(1)-3=A,(2+1)+A,(0) Y Lo g
4=3A,

A—4

a..-é..fc.uu[fj JA1 J:IA,._,WJ (i) = fols
x-3 _ 4 13

(x=D@2x+1) 3(x-1) 3Q2x+1)

3 @) e T

3 2
6x +35x 723x+4+ 4 13

2xt —x—1 s(x—l)+3(2x+1)'

P i 2 Q{x-#)
" 3(24" -8x-1) C x249x48 . ﬁ" — =14

(x+4)(x+1)(2e-1) > Prr-6 P -2x-3

3:? z%-xmze




e
e

1E
r,l)'u

PLIZNE kST i S n
: : - T P(x
JI/JJ-’,‘L.__..,AJ‘LVK@/LWL,?.».{Q(x)u__,afb’w.{eg_/fi:_uR(x)— (x)

Q)
wELQx)=-ay g2 e

e bV Uy Ry= 2

x)
P(I)=_ A‘_1+ 4 S+ i S How 4, .
Q(x) (x-a) (x-a) (x-a) (x-a)"
_‘L.L?’J@L?:JJKJ;_)’é)iéuﬂﬁ'pb.?;ﬂéﬂgg(:h’ A, Ay Ay A, = 5
A
SIS Ssnd B3
(x=2)
2543 A Ao v

(-2 (-2) (s-2)
b A B e A, s A

= (i) =Ml
2x+3 _A(JL 2)+ A,

(x— 2 (x- 2)2
' C—-'i-’-'/"’(’( 2) }(.._JI}’IU::J
/ 243=A(x-2)+ A U Pl A
2x+3=Ax-2A,+A, (ii)

x U (i) & I;Lfriir_./ ,J"".._.Lb" A, nl A
L’-J’fc‘....d...)’.u!r‘Ku:/d:ﬁr..uﬂfjf

2=A,
3I=—2A,+A,
3==2(2)+A, (~A,=2)
T=A,
e SD e gE S Ay A AT
2x+3 2 7

(-2 (-2 (-2f




I oty 10T
(x+3)(x—1)
U.'/( Lﬁ/- 'S

5xP—2x—-19 A, A, A,
7 Vg o

(x+3)(x=1)" (x+3) (x=1) (x-1)
g.t'lg“brr:"”u:f’.’-d:;ﬁ:’r#/_? Ay sl Ay ¢ A,

el e (I+3)(«\7—1)2 le)’Fuj::J (D) e lsls
5.r2—2.r—19=A](x—1)3+A3(.r+3)(x—1)+A3(x+3) (ii)
5x3=2x—19= A X%+ 2A,x+ A, + A,x" +2A,x—3A, A x+3A,
5x7-2x-19=(A,+A,) x™+ (A +2A, 2A)x+ (A, -3A,+3A,) (i)
gLL/JAIoA[%.KL-‘,__.«E}IK;{’T X L,(déi./rfbf\a 2l ALA, =B
u‘_’)ﬂfyu =3 L)’-:..ji)!uhu;(ii) S P]

5(=3) =2(-3)-19=A, (—4) +A,(0)(~4)+A;(0)
=

()

32= 164,
= A=2
,c—i.)/_:ilfﬁ’u;/d}ﬁéf.u;"i(J(?JJI)’TUJE»JGH)&I;L«‘
5=A+A,
= 5=(2)+A, (A,=2)
= A, =3

rc.i./r;z‘l)’(u:/ d}ﬁﬁ x Ue(iii) e hsls
—2=A;+2(3)-2(2)

2=A,+2

A3 - _4 ”
;.L./Cﬂu:(l) alsu%“’.‘:d/ Ayl Ay A =B AT
5x°—2x-19 _ 2 3 4

(x+3)(x-1) (x+3) (x=1) (x-1)"

EXERCISE: 21.2



=
,
ol J-_..,...,.;-__

=l

e KNI L P e PSSP0 Q) g F Y1 B S Potl R = ((3; ]

,_7_,1

1 i = ¥ =, R
BRENANE ol f e S 2

=)

P(x)

et vy R®= o0

Plx) _ Ax+A, | Ag+A, Ay pHAy,

= S
Q(x) ax”+bx+c¢,  ax”+bhx+c, ax’+bx+c,

q_t'bl?kfr)h" AI‘AE-“AP“"AE" *':"I'L;:/
—?-L?Fb wolosd 5L UPe s o

:] |':J

JSSE pl s T 45x413
— (x+1)(x" +2)
2
) N9 A
Tx"+5x+13 A | Ayx+A, i

(x+li)(x2+2)_x+] L 42

L,{}’d_/r:h" Az 4l Ay A &Wl‘}’”t

ciswrfa (x+l)(x1+2) S AUI8dG) bl
Tt +5x+13= A (27 4+2)+( A+ Ag)(x+1) (i)
Txt +5x+13= A X +2A, + A7 + Ay x+ Ajx+A,

' T +5x+13=( A+ A, )P +(A, + A )x+(2A,+ Ay) (i)
/ uj/@u x=-1, J2(ii) ..:J:L-‘%LL[J‘L* A J:L/(rjl” Az zl AZ’AI"“"LE;/
17+ 50 +13= A (17 +2)+(Ay(-D+ A, )(-1+1)
=5 15= 3A,
=% A=5
;.i.f;}f:"fu:/d}ﬁéuﬁfﬁJJF)lu;uJﬁii) =il

5=(A,+A;) ¢ 7=(A +A,)
= 5=(2+A,)  1=(5+A,)
= 3=4 2=4,
b e L ST S S Al Ay A\ B 5T
T45x+13 5 2x43

() e2) (o) (2 +2)




2‘{'+7 :jvlt-:’

J/J'J’J';/wl ———
v ( +3}(‘€ +6)

oy s ™
JsS/
2x+7 Ax+A, Ax+A, :
2 Laey . Bes | ad 0
(x +3](x +6) X +3 X +6
LES e Al Ay Ay Ay B e
a‘.fc___)...../""c_.f(xz+3)(x2+6) AU () e hsls
=20+ 7=(2" +6)(Ax+ A, )+(¥*+3)(Ax+ A, )
= 2x+7=(A+A)X + (A, + A )x +(6A,+3A)x+(6A,+3A,) (i)
W e &S d s p G LT3 AS S P10 i) = bl

A +A, =0 (iii)
A, +A, =0 (iv)
6A1+3A3—2 (v)
6A, +3A4—7 (vi)
A= 2, s A =—— lLf;.L./JJLIm’Lf(W) l:Lf;:l(l) e sl
Ag% A,,—-— LA
C—LJ(Z}JJJ(I) I-T-'-VI)L-"L,C:‘:J A.!, j"ApquAg HWJ]'
2. .7 2 17
w47 3773 7373 w7 2 7

(x2+3)(13+6)# X +3 *  +6 3(""2+3)+3(x2+6)-
EXERCISE: 21.3 §

P o,
o [y v
_!:JI/L J\J,"gd._-' [V A3 5‘u~vf —d J ':_

Jf/"‘g)foﬁ.:;.dﬁﬁ_llzfﬁmjﬁtjﬁ'r Q(x) @;Ku’!‘g/&bl:..gl R(I)=% L,{)/Lf/’

Q(_x}z(a.r3 +bx+c)n_+@¢_;‘._u?}gé_[/£?_€_




:‘—L"lr.l.ffuz R(x)zp(x) -

Q(x)
P(x) Ax+4, 5 Ayx+ A, - Ay X+ 4,,

Q(x)_ax2+bx+c (@’ +bx+c)  (ax’+bx+c)".
B L Ay A Ay B
....T_.L?UI_".-?L&:LU:JU:‘J_},.?;#

s o :]J@.
ijuﬁlﬂuﬁﬁﬁf._§£i£7
(x3+x+ﬂ
QJL%S %

5x°+2 Ax+A;, | Apx+A,
27 2 '

(x2+x+l) X" Hx+l (x2+x+l)
{,SL.//";"‘ .ul.:-«ﬁpr‘}”'/;; ALAG Ay sl Ay Ul

it (xz +x+i)- f_jf)’!u}ud/ (i) =Isb~

5x7+2=(x" +x+1)(Ax+Ay)+Ax+A,
5742 = XA+ XA+ XA, + XA + XA, + XA+ A+ A,
007 +5¢ +0x+2=x"A +x7 (A +A, )+ x(A +A, + A )+(A,+A,) (i)
;..J_/.:le‘li/u:/d}ﬁ/_’u;;"f-’ﬁ‘fdl/’lu}»J(ii)-.:—UL-*'

3 (1)

A, =0 (iii)
A +A, =5 (iv)
A +A,+A, =0 (v)
A, +A, =2 (vi)

b A, =5. uf:r_"-L/r(w: A =0, Uz (iv) ol
udﬁ‘*i-/@ﬂl.)fgt! Az ) A1 (V) = lsls LA

0+5+A5=0
d'--’._)/am:«f JAggf(vi).:,l}L«‘ cosbas
5+A,=2

wfc.i./&mu:(i) ..".J:l/'uf:’-’ ALAL A Ay -.‘:flJE:""J-’-'(i), =l AT
5x*+2 0x+5 = —5x-3

(x2~l-_1r+l)2 ot xtl (f +xH )2.




25
J/y.tﬁ/ds?.’f N
).‘(.1‘2-}'])2
g/
(i)

X+ +xt] _ALL At Ay Agt A
,r(szr])J ¥ (-"'2""1) (f‘+l j
UL ol B AL AL A A, sl A Ul
ey Jc(.\:2 +l)1!(_.il/bfu:7mf (i) =lols
.r"'+x3+.rz+.r+l:A](x2+l)2+x(A2x+A3](x2+l]+.r(A4x+ As)

A et at = At 2000 A F A F AT F A A+ AR 4 Agx
Wt b= (A A ) A (24 A A ) H (A A )X HA, (i)

KU $el T AN el AL LS A LA ALA A = 5

li-ufzr_',i./(
1= A, +A, (iif)
l1=A, (iv)
1=2A,+A,+4A, (V)
1=A; + A (vi)
1=A, (vii)
c.i./@».;:,u:{’(f A, U= (i) e lals
I1=A+A
= l:(l+A23
= U=a \
;L/@J}&EJ Ay Jh(vi) e lsls
1=1+A,
0=A

:.'..L/&,».‘;EJ Ay s Ay R(V) =l
1=2(1)+(0)+A,

-1=A,
W e i STnUE Ay AgA, sl Ay G sl S 5T
x4+r‘+xz+x+i_l 1 x

x(x2+1)2 _x+(-’f2+1) (}+l;j -




EXERCISE: 21.4 %

?___Ei_fTﬁ 3 X rx+2 7 ;___j;____ 5

(’l+_x)(l+x"j )2 (xz +3) '(xa-.+ 1)'-(1—5&)
B8 3 — T 4
(x-2)(3+2] (v1)(242°)

REVIEW EXERCISE 21 J"uw

SO 12

;U»c.ljjlayv'y u.’.h»ls)//wls,{
-/~ (b) ¢ (@
e 3 (d) J 7P

GC 4/6”'?"{ (x—a)(x- b)(x c)

A B (0 -

—————— (b) & + B i C (a)

x=a xfb x=c x+a x+b x+c
Fleti@ A, B, C

X+a x-b x+c¢

Sk 2
.r +3x
1 x+1 L

;+xx+3 7 xox "'3 o
-1 x+1 I x#l
= s & x 2’43 o
& R 52

. T -D)(x+2)
/1-»’"/" (b) /..pl; (a)
L@ S e
—{-dbdb 2x+5 /

P +5x+6 7

FHedo@ — cdaamuing  cnd) wab)

I A e

1ii.

iv.



LI FEr P g 2
USIE S $2 i TSz 3,

S+8+9 42543 o
(xz +x+1)(x+l) ™ (x’ +1)(x—2)
L x5
— a - =y
(%=1 (x+2) (#+1)"(x-3)




