
91~Ql~G''1' ~Q<y'1'1~ (3 ~6~Q 
(ALGEBRAIC EXPRESSIONS AND IDENLIT.IES) 

3.1 Q£l~~~~I (Introduction) : · 

8Q6gl?iC'.Jl\li\ '<lQ §Q~ ~QIQQ Q1~£11~~Q 8Q~QI~ (Expression) fll21 Q~Q6Q C'.J~Y! . 
6<Q)Gl16Q ~6YIY116g QY14Q, CJIQGll 81Q~ I '<lQ . ~Sl!IQ £\1~ Q~~ tJQ6gJ?iC'.Jl\li\ 6~~6Q ?i~IGl, 6tl'~IG1, 
~g C3 OOGl ~Ql'91_~ Q@Q6Q rn.1 CJIQGll t:l!Q~ I "<JQ~Q1Q 6Q600 ~6~Q QeJI Q~ ~6~~ 

~6QIQ6Q tJ§6g1?i~l\li\Q QQQQ1QQG1 QGQ 621QeJl"<l G\121 91~ ~I~~ I Q6)911g Q~ ~~IQ6Q ~CJQ 
§~ ~6~Q<il_ ~l~QI Q2 QQl<ti'Q1QQ616Q "<l21Q ~6QIQ ~l~Q I QQ, Q2 ~1£16~~ Qtl81Q4 '<lQ0 

QQIQQ1QQG16Q "<J2JQ ~6QIQ Q0 tJQ6Q 91~ ~QQQ 62Q I tJ~()gJ?j~J\li\Q QQIQQ §~Q '<lQ0 

8Q6g1?i~l\li\ Q. QI.~ '(JQ0 G. QI.~ §~Q Q2 6Q6QQ t]Q691Q t]Q~Ql~Q QQ~1QQG1 91~ "<l2 

~~IQ6Q ~l~Q I 

3.2 Y16gl~2'.ll~ (Monomial) : 
- -- , - ~ - - < 

~Q a (a '# 0) '<JQ ~QQ Ql~Q c<l0~'ll, x· '<JQ 2'.1&1116' QI-al '<l9° n '2'J'1Q'11£).Q q1Qc<J0~'ll ~'<l, 

66'69 ax0 Q1~QIQ6'Q ~Q~Ql-al'!: x -6Q n QI~\ 9~fi Y16gl~2'JI~ ~21~1'<l · I '<l016Q a ~ 

Y16gl~Zll~Q c<J2Q (Coefficient) ~S?l~l'<l I 3x2
, 2.fi , -7x4 Q941Q Y16g1?i~l\li\Q 6£1@-.:J 

6Q@'<l QQIOOGl I 

Y16gl~Zll~Q QIG' (Degree of the Monomial) : 

6~'1~ '<IQ ZlllalG' Qli19ii~ Y16g1rn1~ WllllG' Ql~Q QIG'I~ Y16g1rn1~ QIG' ~l~l'<J I 
flell : x, 2x, -J3x Q941Q '<JQQl91 Y16g1?iC'.Jl\li\ '<lQ

0 5x2
, -6x3

, 32x4
, 2.fi x5 flell~6Yl ~Ql91, 

~Ql91, ~0191, tl~Ql91 m;g1?1C'.Jl\li\ C'.J~~ I 

I ~ 3, - 2, '3 Q941Q 6£11~'<1 6£11~'<1 916gl?iC'.Jl\li\ I QIQGl -.:i0~Q fleJIQ6Yl x0 ~xo 3xo ' 3 ' -V.J ':J.:, ... ~ ' 3 ' ' 

- 2x'l, J3x0, ~~6Q 6G~l~IQ816Q I 69q '<1'91,~<il_ ~gQIG'1 ~6gl~Zll~ ~21~1'<l I 
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~~~ ~6~1?l~IQ. (Like Monomials) : 

~Q '<IQ C'.lrll!IQ QI~ 'x' <t;:IQI QOQ ~Q~ ~Q QI Q6Ql~CJQ ~6gl~C'JIQ, «m1g QIQ Q~~ ~('J~ 

6QEiQ Ei«l~16g «l<I!~ I QQl2QG1 <;J~G, 2x (3 -f x ~6g~C'JIQ, ~a c;a~ I QIQGl ~6Q4Q ~6gl~C'JIQ_Q 

QIQI~ 1 I Ei<(128Q ~x2 , -2x2 (3 J3x2 ~6gl~C'JIQ, QQ c;a<tl~ I QIQGl '<lY116g <(']Y!lg QIQ Q~~ I 

~~ ~6~l~~IQ. (Zero Monomials): 

<(1°1i5141 0 ~ax" ~86Q ~QI~ QQ62Q g12°', QIQGI O=O.x = O.x2 = O.x3 = .. .. I 9121626\Til 

0 ~ 6Q6Q QIQ1 ~()gl~C'JIQ, 6QIQ ~21~Q ? '<le!_GIQ 6§1Gi~ gq~ QQQ ge!_QlbJ_ 0 '<IQ QE>~@ 

~Q61Q ~6~l~~IQ. stll21~ ~~ ~E)gl~~IQ. ~21stll'<I I 

3.3 £1Q6~1?l~IQ. (Polynomial) : 

6~61~ '<IQ£1~1 ~f1.I Q~£1~1 £1QgQl~Q g66'4Q £1~ SCJQ 6Ql~'<I 6Ql~'<l ~6~1?1~1~ 

621QeJl'<I, 66'6Q ~g £1QgQI~~ £1Q6~1?1~1~ ~21stll'<l I 

~ell: 2+3x-4x2, l+x3, 3x10 Q041Q £1Q6gl?iC'JIQ, C'.l'O'§ I 
:_,.·;";.• ., ' • (n ''.,,..' < I · , 

'<l<>.!_£1 ~Q~ 6~ 6'011£1--<J Y16gl?iC'JIQ, YI~ £1Q6~1?iC'JIQ, C'.16'01 1. 

'Cl0~1 : ~Q 'x' ()Q '<JQ £1Q()gl?iC'JIQ,p(x) ~IQI <iQX>' ~'(] 606Q p(x) Q Q41£1Q £1Q~QI~ ()Qg~: 

p(x) = a
0 
+ a

1
x + a2x

2 + .. . + an_,xn-I + anxn I a
0

, a
1
, a2, .. .. ... an-I ' an 6'011£1'<1 6'01@--<J Ql@Q <(1°~41 

(an :;tQ), n '<JQ C'.lG1£\GllY,1Q Q_tl1<a0~41 (3 x '<JQ C'.llll!IO QI~ ~'<l 606Q p(x) ~ Ql@Q <a0~41 6laQ6Q 'x' 

Q n- QIO Q~~ 8Q()gl?iC'.ll\Til, ~21~1'<1 I <a~l\lll£1 <iVJ~ 6~, 

(i) a
0
, a

1
x, a2x

2 .. . anxn ~604Q 6'011£1'<1 6'01@'<1 Yi6g1?iC'.ll\TI)_ I 

(ii) Qg Y16gl?iC'.llQ,~~Q p(x)Q 6'01@'<1 6\Til~l-4' £IQ (nomial) I 

(iii) a
0 
e2Q~ · p(x) Q '<JQ ~QQ £IQ (constant term) I 

(iv)a " a a .... ..... a ~eJIQ6~1 x0,x 1 , ,x2 ; x~ .. .. ... .. xnQ<C12'01(co-efficierit-H o. 
O' "'I ' 2' 3 n ~ 

c;a2g~~ ~Q 6'01@--<J ()Q@'<l £1Q6YIQ <(1°~41 (rational number) ~C'.l§, 6Q6Q p(x)~ 8Q6~Q 

c;a0~41 6!aQ6Q '<JQ 8Q6gl?iC'JIQ, ~21~Q I 6<(128Q <a2'01~~Q ~Q 6'01@'<1 6'011~'<1 Q.tl1 <a0~41 ~'<l, 
696Q p(x)~ Q_tl1 <Cl0~41 6laQ6Q '<IQ 8Q()gl?iC'.llQ, ~21~1'<1 I 

QQl2QG1 <;(J~tl , 

5 7 ' 2 I 3 I ~ ~ ~ 
(a) 2 + -x + - x2 -x3 - -x2 - - x - -

8 
~6Q4Q tlQ6YlQ <a0~41 6laQ6Q 6'011'01'<3 6'011'01-<J 

2 4'3 2 4 . 

tJQ6~1~C'.ll\Til, I 

(b) x2 _ x _ 2, I - 2x - 4x2 + 3x3 ~604Q Q_tl1<a0~41 6laQ6Q 6'011~'<1 6Ql~'<l £1Q6gl?iC'.ll~ I 
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~Q()gl~ZJl~Q g191~Q(;l : 

()Q@'<J 8Q691~C'.l lln\Q 8Q«J0~Y I C'.J9Ql6Q Ol 'Q 910QQ61 QQl~l'<l I p(x) Q £lQ«l"~YI I 626Q 

O~I~ ~~~Q1 ~Q()gl~ZJI~ (Manon~i a l ) , £JQQ0~YI ~Q 626Q 6Q2 £JQ6910<'.JIQ,Gi ~£JQl 
8Q601~~11n\ ( Binomial) '<JQ" 8QQ"~YI £.~ eJ6Q 01~ ~Q1 ~Q()g1~ZJIQ. (Trinomial) G121~1'<l I 

QQl2Q61 ~£2.8 : 4x. x~-5 . 4-6x+7x3 ~e.Jl~H1 06910<'.Jlln\, QIQ6910<'.Jlln\ (3 ~IQ6910C'.llln\Q 
6£1@-Q 6£1@-Q QQl2Q61 I 

~~: (i) 6Ql~'<l 8Q691~C'.llln\ 6Q~l6Q69 <'.JlllllO Ql~6QeJQI QI~ 00 ~I Q~ Ql9 QIOI~ 

~6Q 6Q~l~l'<l I '<l~ ~ ~g~ ~gl~ZJI~ Standard Form ~g ~l~M I QQl2Q61 ~~. 
x- 2x~ + 3x3 + I Q Standard fonn 009 62Q~ 3x3 - 2x2 + x + I QI I + x - 2x2 + 3x3 I 

(ii ) 'x' 6Q Q~~ 8Q691~C'.JIQ_ 019~ QICJIQ6108 p(x), q(x), r(x), t(x) QOYIQ Q06~0 ~IQI 
6Q~l~l'<l I 

3.3.1. £lQ6~1~eJl~Q Qlg (Degree of Polynomial) : 

~Q6gl~ZJl~6Q ~QI 99QI~ (x)Q '<J6Qj~ QIGll~~ ~Q()gl~ZJl~Q QIGI ~Qlltll'<I I 

2x-3 8Q6910C'.JIQ_Q QIOI~ I I QIQGl 'x' Q Q6Qjg QIOI~ I 16«JQ8Q x2+2x + 3 Q «l6Qjg QIO 2 I 

60q '<ll?IGi ~QI01 (Quadratic) 8Q691~C'.JIQ_ Gi21£1'<l '<JQ0 2x3 - x2 + 7 Q «J6Qlg QIO 3 62~ '<121Gi 

~QI01 (cubic) 8Q6910C'.JIQ_ Gi21~1'<l I Q.9~ 3 - 2x+2x2 -x4 Q «J6Qlg QIO 4 I ~QQ '<121 '<JQ 

~Q._8£1101 (Biquadratic QI Quartic) 8Q6910C'.JIQ_ <i~ll!Cll'<l I 

3.3.2 '<JQl~Q Wlilllg QI~ Q~~ £JQ6~1~e!I~ (Polynomial in more than one variable): 

'<121 Q_Q~ C'.Jl60 6QQQ 6Ql~'<l C'.JlllllO QI~ Q~~ 8Q6910C'.JIQ_ Q~Q6Q C'.Jl6Ql~91 QQC'.J6~ I 

'<JQ C'.Jgjil\;' QI~ 00~ 8Q6910C'.JIQ_Q «10'!1 CJIQGll <()~ "iQ QI 0601~~\ii' C'.JlllllO QI~ Q~~ 8Q691~C'.llln\Gi 

0~ «J0~«JIQO QQl~IQ816Q I 

QQll?QGI (,(Jb2_£l, 5x2y3 6Q C'.JlllllO QI~ x (3 y Q QIOI~ C'.JGlQGllfjQ Q_~«J0~YI 621Q('JQI~ '<1~1 1 '<IQ 

0.6910<'.JIQ_ C'.J6£1 I 6«l28Q x+ xy + xy2 0~ x (3 y C'.JlllllO QI~ Q~~ 8Q691~C'.J1Sij\ I 

6Ql~'<I 916gl~ZJl~6Q ~QI ~6614~ ZJ&lll61 Ql~6Q ~QI QIGll~ ~~~Q «191~~ Q~ 

916~1~2'.Jl~Q QIGI ~Qlltll'<I I ~e.JI : 5x2y3 Q QIO = x Q QIOI~ + y Q QIOI~ = 2 + 3 = 5 

6«JWQ '<IQ £JQ6910<'.JIQ_Q QIO ~Q QQQIGl_ 626Q, 8Q691~C'.JIQ_Q ~60YQ 8Q~~Q QIO ~Q 

QQQI~ £16~ I caQ~O «l6Qlg QIO 62Q 8Q69i~C'.JIQ_Q QIO I 

QQl2Q61 <;Jbl_8 : x + xy +xy2 8Q69i0C'.JIQ_Q Ql~lC'.JI~ ~e.10 £JQ x Q QIO = I , ~om 8Q xy 

Q QIO = I + I =2 (3 QOm t)Q xy 2 Q QIO 62Q~ I + 2 = 3 I 

60q «10'!1 8Q0i9~ QIO ~~6Q «l6Qlg QIO 3; ~121Q ~Q6l 8Q691~C'.JISij\Q QIO C'.J6£1 I 

PK-01-29-17 
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- - i1 
6C(]Q(IQ x+y2+ 3x2y2 t:IQ6~10~1~Q Ql9 = 4 

~lQI : (i) x (3 y Wllll~ QI~ Q~~ 8Q6~10~1Q.~ C(]ICJIQ6m8 p(x,y), r(x,y), t(x,y) Q941Q 

C(]06Q~ ~IQI ~QI~ QQl~IQeJl'<l I 

(ii) x3 +y' + z3
- 3xyz 8Q6~10~1Q.Gl_p(x,y,z) C(] 0 6Q9 G!IQI Yl<U ~QI~ QQl£ll'<l I 

3.4 £1Q6~1?1W~Q 6kJIQ, 96QIQ, ~'1~ (3 2Q'1 ~~QIQ q~l6Ql~-n'I : 

8Q6~1~~1~ 6~~6Q 6~1g, Q6£\lg, ~61~ (3 2Q61 ~~QI C(] 0 goo ~'<l 9121 ~6Y1~Q6'2]6116Q 
8~~ I 6<(]~~~ Y16~ 8QIQQI I 

3.4.1 OQEi~l~~I~ Ei!S2EiQ Ei!UIQ (3 9EiQIQ : 

8Q()gl~('JI~ ~~QQ 6£11g (3 Q6QIQ Q8Q QQl£11'<1 q_tQ)~ ~l~U' I '<leJ_81Q 8Q6g10W~Q 
rn?~9~ CJ&l!IQ QI~ x Q Q~ «Ilg CJ~QI «Jig~ Q~ QllGI~ ~Y16Q «!~IQ standard fonn 6Q 

6@~1fJl'<I I 6~1Q (3 Q()QIQ Q@I 6Q6Q '9~ gGJIQ1 ~I ~I~ gGJIQ1 g6QIQ QQl£ll'<I I 

~Ql2Q€1- l: 

2x3 
-- 5. + 3 x~ - 7x, 20x - 5x2 + 3 - x3 (3 3x + 4x3 - 7 + x2 Q 6£JIQ(J'Q §4'1. QQ I 

«IYll~I~: 

(a) '9~ !JG11Q1 : 

§t;qjQ 6£JIQ(J'Q = 

(b) ~I~ ~611~1: 

2x3 + 3x2 - 7x - 5 ( Q~ QIQI_.~ «Jig QIGI~ ~Y16Q «!~IQ) 
- x3 - 5x2 + 20x + 3 

4x3 + x2 + 3x - 7 

5x3 - x2 + l 6x - 9 

?i'64'1i 6fJIQ8'Q = (2x3 
- 5 + 3x2 

- 7x) + (20x - 5x2 + 3 - x3
) + (3x + 4x3 -7 + x2

) 

QQli?Q€1 - 2 : 

(2x3 + 3x2 
- 7x -5) + ( -x3 -5x2 + 20x + 3) + (4x3 + x2 + 3x-7) 

( Q~ QIQl'ii"~ Qlg QIGllQ' ~Y16Q «!~IQ Q~IQQI ) 

= (2x3 - x3 +4x3) + ( 3x2 -5x2 + x2) + (-7x + 20x+ 3x) + (-5 + 3 -7) 

( «!~ ~Q~~~ QI~ '<I~ 6\ii'l~l~IQ~·) 

3 x~ +x2 - 4, x3 - Sx + 2 (3 2x4 + 3x2 + 2x ~) 6fJIQ8'Q §4£1 QQ I 

Q!aY GQ 6£1 '<12 ~g~ 8Q()gl0W~ 6!ag6Q 6~61~ 6Ql~QQ «JYl'a 800 «JQ-al 8Q (Jg4 
" 

8Q()g10WQ6Q g12' I '<18Q ~6Q Q8Q 6fllQ QQQI~ 62Q Q6'! QQl2Q6lbl_ 6Q~ I 
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?.'6~Q 6!tl1Qg'~ = 

M~g~·11Q1: 

~~Q 6!tl1Qmft\ 

~Qli?Q~ -3: 

3x4 + x~ , -4 
XJ · -5X +2 

I 

5x4 + x3 + ,4x.2 .. - 3x - 2 

= (3x4 +x2 -4)+ (x3 -5x+2) + (2x4 +3x
2
+2x) 

= (3x4 + 2x4) + x3 +(x2 +3x2) + (-5x +2x)+ (-4+2) 

= 5x4 + x3 + 4x2-3x -2 

(Q@Q) 

(@@Q) 

% x3- 3x+x4 -tx2• 8+3x4, -~x3 + ~ x2 <3 
1{x2 -2x+5~G!t!IQQQ I 

'<l~l~I~: ~e ty~IQ1: 

?;i6tda 6~1Qg-~ = 

~l~ty~IQ1: 

x4 + 1 x3 - .!. x2 - 3x 
2 2 

3x4 + 8 

- 2. x3 + .!.! x2 

2 2 

.!lx2 -2x + 5 
. 2 

4x4 
- 2x3 + 23 x2 - 5x + 13 

2 
(@@Q) 

?;i6-d0. 6~1Qg'Q = ( tx3-3x+x4 
- Ix2

) + (8 + 3x4
) + (- I x3 + i1 x2

) + ( 1{ x2 - 2x + 5) 

= (x4+tx3 - Ix2- 3x) + ( 3x4+8) + (- Ix3 + ii x2)+( I{ x2-2x+ 5) 

( g6g~~ tJQ6g1?1~1~~ £J1g1_. S~6Q <,(]\iillQ 6Q~) 

5 9 I ~ 11 13 = (x4+3x4
) + ( 2 x3

- 2x3)+(-2x·+ 2 x2+ 2 x2) + (-3x -2x)+(8+ 5) 

( <,(]~~ t]Q~~~ -Q~~ <,(]\iillQ Q~) 

= 4x4 -2x3 + 23 x2 - 5x + 13 
2 

QQli?Q~ - 4: 7x3 -2x2+3x- 5 ~ 4x3-3 - 3x2 +2x ~ Q6QIQ ~Q I 

'<l~l~I~: iJB 'Y~IQ1 : 7x3-2x2 + 3x - 5 ( <,(]~ tl~~~ ~~ ~ E)Q~) 
4x3- 3x2 +2x - 3 

_ -_+ ___ + __ (Q6QIQ QQl~IQeJ._QI Ql~Q ~~ QQQIQ) 

3x3+ x2 + x -2 
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~1~g~1~1: 

(7x3 - 2x2 + 3x - 5) - (4x3- 3 - 3x2 +2x) 

= (7x3- 2x2 + 3x - 5) - (4x·1 - 3x2 +2x- 3) (Q1g1~ SY16Q t;(]G'IQ) 

= (7x.l - 2x2 +3x - 5)+ {- (4x3 - 3x2 +2x-3)}'[·: a-b=a+(-b)] 

= (7x3- 2x2 + 3x - 5) + {-4x3 +3x2 -2x+3)} ( 6tJ'l{fllCJIQeJ_QI Ql~Q Q~ OO~IQ) 

= 7x3-4x.i - 2x2 + 3x2 + 3x - 2x- 5 + 3 ( t;(]~~ 8Q~~~ ~Qg t;(]G'IQ 6Q~) 

= 3x3 +x2 + x - 2 (QOO) 

Q~l2Q~ -5: 

2.5x3 - 7 - 3.5x2 ~ 2.5x2 + 1.5 x3 +9-f2x ~ Q6QIQ QQ I 

QYll~I~: ~H g~l'in'l : 

~l~g61191: 

2.5x3 - 3.5x2 - 7 
1.5x3 + 2.5x2 -12x + 9 

+ 
x3 

- 6x2 + l 2x - 16 

g6tUQ Q6QIQg~ = (2.5x3 -7-3.5x2 )- (2.5x2 + 1.5 x3 +9 .,- l2x) 

= (2 .5x3 -3.5x2-7) - (l.5x3 + 2.5 x2 -12x+9) 

= (2.5x3 -3.5x2-7) +{- (1.5x3 + 2.5 x2 -12x+9)} 

= (2.5x3 -3.5x2 -7) +{- 1.5x3 - 2.5 x2 +12x-9} 

= 2.5x3 -1.5x3 -3.5 x2 -2.5x2 + 12x-7 -9 . 

= x3 
- 6x2 +12x - 16 

3.4.2 6SCJIQ Qf!~1Q 6966'9 Slllb'9lf 9~a: 

(i) 8Q6gl~~I~ 6~~6Q 6SCJIQ <y~QI~ ~Y19~f'IQ1 I 

x:JQ p(x) (3 q(x) ~6g4Q x 6Q ~Q 8Q6gl~~I~ ~~. 

6g6Q p(x) + q(x) = q(x) + p(x) 

(ii) <JQ6gl~~I~ 6~g6Q 6SCJIQ <y~QI~ «1~6SCJIQ1 I 

l(JQ { p{x) + q(x)} + r(x) = p(x) + { q(x) + r(x)} 
(iii) p(x) + 0 = 0 + p(x) = p(x) 

""'' .. ( 

~eii~ 0 (§6QI <JQ6~1~~1~ 6~~ <y6b'lf9 £1Q6~1~~1~_Q 6SCJIQla9 ~GQ~) 

(iv) p(x) + {-p(x)} = {-p(x)} + p(x) = 0 

~eii~ p(x) (3 -p(x) <JQ~QQ 6SCJIQl~Q 96QIY11 I .1 _, , ) ' L"' 

9.~. : QQl2Q61 G'QW6Q <JQ1~1 QQ ~16Yl Qt:J6QI~ gQY,~~QQ QQQgl g§rn~~ 
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343 ... - .... . ,, · 1: 9 1 
• • ~Q~ ~QE>~lf'l~l~Q 'OJ.€1~: . . 

x E>Q 2Q£10§6~1~<'.Jl~Q ~6ltrQ §tdfl ~QI q_Q~ g6g4Q 0§6g10w~~ x Q Q~ <(Jig 

QI «Jig~ Q~ ~11g1~ ~~6Q <(]~IQ 6QejlkJl'<l 1 Q$~ ~Q91 (Distributive Law) !J6fl.IQ QQl£JIQ 

'OJ.61~ ~tdQ QQl£11'<l I 'OJ.61~ 86Q <(]~~ 8~~~~ '<JQ§l QQ g1~ 8§6g1?i<'.JI~~ X Q Qlbllbii §'Y16
Q 

«l~IQ 6Q~lkJl'<l I ~Q~4 ~lllllg QI~ x g 621Q y. z Qg41Q 621QOl6Q I 

~~li?Q€1 -6: 

5x2 + 3x -4 l3 2x + 3 Q ~Gltr~ §tdkl QQ I 

~Al~I~: liil!a4 QQ 6kJ, '<1016Q g6g4Q t:Jg6g1?i~l\illQ 0~1~~~ x Q Q~~ <(Jig Qlbllbii 

~~6Q Q~IQ 6Q~1£JIQ~ I 

rn;gQQ p(x) = 5£ + 3x -4 (3 q(x) = 2x + 3 

: . p(x) x q(x) = (5x2 + 3x -4) (2x +3) 

=(5x2 +3x-4)x2x+(5x2 +3x-4) x 3 (Q~g§QYI) 
= 5x2 x 2x + 3x x 2x-4 x2x +5x2 x 3 + 3xx 3 - 4 x 3 

. ( Q~g §QYJQ qgg g6QIQ) 

= 1 Ox3 +6x2- 8x+ 15x2 + 9x - 12 

= 10x3+(6x2+15x2 )+(-8x+ 9x)-12 (QI([~ 80~~~ -<JQ~1QQ61) 
= l0x3 +2lx2 + x - 12 (QGlQ) 

YJ6gQQ ~618'~ = I0x3 +21x2 + x- 12 = r(x) 

'-.11'· • QQl2Q61 - 6 ~ liillaY 00 1-<l016Q p(x) '<IQ" q(x) '01 Qlg £JeJl§'6~ 2 -<JQ0 I IQ~ OQ6g1~~1~ 

~kl~. 'OJ.GIO'{ft'IQ QIG 3, -<le@ 6Q~lkJIQ~ 61(], l(JQ p(x) -<JQ0 q(x) 2Q£1 8Q6gl0<'.JI~, 

600~ { p(x) x q(x)} Q QIG" = p(x)Q QIG" + q(x)Q QIG" 

6kJ6QlGI~ QQl2QGI E)gg '<12 Q§Q Qgyg1 8Q1!al QQll(JIQ£ll6Q I 

A6~Qial, (i) p(x) x q(x) = r(x) 6i?6Q, r(x) §? U)QQ p(x) C3 q(x) Q 'OJ.~G"Q §?i?l~l'<I I 

(ii) p(x) C3 q(x) g66'4Q r(x) Q . 6Ql~'<l 6Ql~'<I 'OJ.€1~1QQ I 

98.: '<1016Q <'.Jl6•11~g QQl2QGJg6Q ~Gig g~QI ~I~ gGJIQ16Q QQll(]IQ§ I ~Q g611{ftl16Q YI~ 

~Gig g~QI QQll(JIQ£ll6Q I §6~ 6~~1 QQ I 

3.4.4 'J..€1~ ~R.~lQ E)QE)QQ SlllQQ4 9~Q : 

(i) OQ6g1?1~1~ 6!8§'6Q 'OJ.€1~ ggQI~ ~f'l9~AQ1 I <'.JeJi~ p(x) l3 q(x) g6bl4Q x 6Q 

6Qfg'<l 6Qfg'<I t:JQE)glAC'.11~ 6i?6Q, p(x) x. q(x) = q(x) x p(x) 1 

. (~i) 0~6g1?1C'JI~ 6~§'6Q 'OJ.€1~ ggQI~ ~i?6~1Q1 I ~eJi~ !(]~ p(x), q(x) (3 r(x) g6bl4Q 

x66i '6Q1§-<16Ql£1'<18~6g1?1C'.ll\ill 6G'6Q, {p(x) x q(x)} x r(x) = p(x) x (q(x) x r(x) } 1 
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(iii) 9$~ ~Qfl: lp(x) + q(x)) x r(x) = p(x) x r(x) + q(x) x r(x) 

(iv) p( x) x 0 == 0 x p( x) = 0 

(v) p(x) x I == I x p(x) = p(x) ~2J1Q t]Qt;gl~W~ 6~gt;Q 1 6~~ ~€1~1Y.l.~ ZJ6Q~ I 

3.4.5 6Ql~'<l £lQ6~1fi~l~~IQI e!~lf '<l~ OQ6~1fiW~Q QIQ~QI: 
Ylt;gQQ p(x) (3 q(x) ~ 0 ~Q~ 8Qt;gl~~I~ -<JQ0 q(x) Q Qtg, p(x) Q QlgOI§') 6~1~ 

~r1.I p(x) Q QIG «l~G l(]rng I 

606Q, p( x) =o q(x) x k(x) + r(x) 

'<lOIElQ , r(x) = 0 §ri1 r(x) Q Qlg, q(x) Q QIG012 El~I~ I XJQ r(x) = 0 ~'<l, 

t;gt;Q p(x). q(x) ~IQI QQ1~4 ElQIQ ~21£ll'<l 18Qt;gl~~l~ElQ QIQ~QI Q8Q <Cl?flQg QQIXJl'<l, 

g121 2ElY1rnt;g ~~Yl El~~1ElQ 8~~ I Ylt;gt)QIQQI ?iiYlEl~ '<lOIElQ t;Qt;gQ QQl2Q~ Q~IQQI I 

fjlQl2Q€1 -7 : 2x3 + 5x2 
- x - ·6 ~ 2x + 3 ~IQI 611Q QQ I 

C(]fll~I~ : 

'<l016Q QQQ 61194 8Qt;g1~~1~ (3 6119Q 8QE)gl~~l~Q 8Q~~Q ~21(]1~ Q1g1~ §'YlElQ 

<Cl91Q Q~1£lJQ§ I 

611Q~QI ~ IQY!ElQ 6Q~QI~ El2Q ElXJ 61194Q '92JY1 8Q 2x3 ~ 6119S geJYl 8Q 2x ~IQI QIQ 
_,,, 

Qt;Q rn21 ~1Q8'Q El2Q g1212 611Q8'QQ gem 8Q w;~ 1 

~2JJQ 2x.i + 2x = x1 611Q8'QQ gCJYl 8Q I 

2x + 3\ 2x3 + 5x2 
- x - 6(x2 + x - 2 

) _2x3 ~ 3x2 
\_ (2x + 3 ~ x2 ~IQI ~~ ~~8'Q~ 61194~ QEl~iQ QQ.1£l!Q~) 

2x2 - x-6 

2x2 + Jx 

- 4x -6 
-4x -6 (2x+3 ~-2 ~IQI ~~ ~~~-4x-6~ QbQIQ GQ1£l!Q~) 
+ + 

0 

'<l~ Q~ 6£l 2x3 + 5x1 - x - 6 ~ 2x + 3 ~IQI 611Q Q6Q GIQ8'Q x2 + x - 2 '<JQ0 611QEl'51~ 

0 ~6~ I ~2Jl~ Q@ ~g1g18QE)gl~~I~~ 2x +3 ~IQI <CJ0q_~ Q61194 I 

~CJ1~ 2x3 + 5x2 - x - 6 = (2x+ 3) (x2 + x -2) 

~QIQQ€1 -8 : 6x3 + I I x2 - 29x + 17 ~ 3x2 -Sx + 2 ~IQI QIQ QQ I 

<afllCll~: '<l 6~g6Q ~HJ Ql94 (3 W\19Q 8Q6gl~~l~~QQ 8Q~~~ x Q Q~2 l(]I~ QIGIQ' ~YIGQ 

Q~ll(JIQ~ I ~\J6Q ~llQ~QI~ Q~4 QQ I 
••' I 

J," I 

' ' 

. I 



21x2 -33x + 17 

2lx2 -35x + 14 (3x2 -5x + 2 ~ 7 ~IQI £1~ £161~ 
+ 2lx2 -3Jx+ 17~Q6QIQ~Ql!Cl1Qi§) 

. 2x+ 3 

:. '<l~ QIQ~Ql6Q QIQ£r9 = 2x + 7 (3 QIQ6~~ = 2x + 3 

6~ 6x3 + l lx2 -29x + 17 = (3x2 -5x + 2) (2x + 7)+(2x + 3) 

~eJI~ Ql(ii\4 = Qlca?Q x QIQW + GHQ6~~ . 

9.~.: Q0~41911g'il"Q {;tlQ~QI~ ril691~1~6~6!(], '<JQ e1g1~~ qttl Q0~41 'n' ~ C'.1~4 '<I~ q_~Q0~41 
m( m ~ n '<JQ

0 m :!: 0 ) ~IQI QIQ Q6Q' !(]Q QIQ09 (3 QIQ6'81~ !(]eJ 1~691 k (3 r ~'<I, 

6G'6Q n =mk + r 

~eJi~ Ql~4 = QI~~ x QIQ09 + GllQ6~~ '<l016Q r = 0 ~~I r < m 
'<l21~ QQ~~1Q Oti'Q (Euclidean Algorithm) §?21!Cll'<l I 

3.4.6 ~Q 91 ~C!_Q ~11161 Ql~9~~ OQ6~1~~1~ ~~QQ 6~1Q, 96QIQ, ~~~ C3 QIQ§QI : 

~Q x (3 y 2Q~ ~liil9 QI~ ~'<l, 696Q 2xy, x2y, -5xy2 g694Q x (3 y 6Q 6Ql~'<I 6Ql~'<l 

916gl~~I~ I 6~~0Q xyz, 3x2yz, -5x3yz2
, t x3yz3 g694Q x, y (3 z 6Q 6QIQ'<l 6Ql~'<l 

916gl?i~I~ 62Q I '<lWQ 6Q69Q 916glfl~l~Q 6!CllQ QI Q6QIQ ~IQI 2Q QI C'.JC!_Q Wlll19 QI~ 00~ 

OQ6911~~1~ ~ij ~'<l I 

916~ x (3 y ~ Wi19QI~ 00~ 6Q600£1Q6glfl~I~ 6rnQ~ ~ QQQI~ Q~l!CllQ~ I 

6!Cl1QO~ ~tUQ QQQI £11Q Q~'81 £1Q£J_~~ '<lQ~ QQ 6!CllQ09 ~Q QQl!Cll'<l IQ~ 6!CllQ09~ x QI y 

Q ~ ~1g ~e.IQI ~I~~ Q1g1-.-~6Q 6Q~l!Cll'<I I 6QOOQ ~~ £1Q6g1?iw~ Q(;QIQ QQl6Q69 

91~ Q£16QI~ £1~ ~~QQ61 QQl!Cll'<l I 

QQIS?Q~ - 9: 

2x2 + 3xy -4y2 (3 5x2 - 4xy + 6y2 6!Cl1Q09 ~tUQ QQ I 

<Clfll~fg: 

'<l 6~~Q 6!CllQ09 ~Q QQQI rnQ' 91~ QQQ ~m g61191 (3 Cll~ g61191 Q4WIQ QQl!Cll'<l I 
I \ '. /' 



2x2 + 3xy -4y2 

5x2 
- 4xy + 6y2 

7x2 - xy + 2y2 

:. ~E>tUQ E>f(]IQD'~ = 7x2 - xy + 2y2 

~I~ '(]~191: 

(QOO) 

= (2x2 + 3xy -4y2 ) + (5x2 - 4xy + 6y2 ) 

= (2x2 + 5x2 ) + {3xy + (-4xy)} +{( - 4y2 )+ 6y2
} 

7x2 - xy + 2y2 (Qoo) 
QQl2Q~ -10: 

2x3 
- 3x2y + 4xy2 ~ x3 

- x2y + 4xy2 + 2y3 ~ Q6QIQ QQ I 

(C]~l~I~: ~9 g~l91 : 2x3 - 3x2y + 4x_y2 
x3 - x2y + 4xy2 + 2y3 

- + 
x3 - 2x2y + 0 - 2y3 

g64Q Q6QIQD'~ = 

~l~g~l91: 

x3 
- 2x2y - 2y3 

g64Q Q6QIQD'~ 

QQl2Q~ -11: 

2x3 - 3x2y + 4xy2 - (x.i....:. x2y + 4xy2 + 2y3) 

2x3 - 3x2y + 4xy2 - x3 + x2y - 4xy2 - 2y3 

2x3 
- x3 - 3x2y + x2y+ 4xy2 - 4xy2 - 2y3 

x3 - 2x2y - 2y3 

2x + 3y (3 4x2 -Sxy + y2 Q £1610'~ ~Q 00 

(C]~l~I~: 

~016Q QQQ 8Q6g1?1~1~ x Q Q9 QIG'I~~ ~:11g Ql~I~ ~~6Q 6Q~l£11Qi} I 
~9 g~l91 : 4x2 -Sxy + y2 

x 2x + 3y 
8x3 -10x2y+2xy2 ( ge.16~ 2x ~IQI £1~) 

_ m lm 

(QOO) 

l 2x2y-l 5xy2 + 3y3 ( 3y ~IQI £1~) ~ Q"""'~ ~ R;:1 

8x3 + 2x2y - l 3xy2 + 3y3 

:. g64Q £1610'~ = 8x3 + 2x2y- 13xy2+ 3y3 

~1~g~191: 

· (2x + 3y) (4x2 -5xy + y2
) 

= 2x (4x2 - Sxy + y2) + 3y(4x2 -Sxy + y2
) (Q~g ~Q~) 

= 8x3 - 10x2y + 2xy2 + 12x2y - 15xy2 .~~)'.,~ i' l'p-('.~~g ~QOO qgg 'C,J6QIQ) 

= 8x3 +(- 10x2y + 12x2y) + (2xy2 
- 15xy2 )+3y-1 (c;(]~~ Ql~~~QQ ~Gi'~1Gi'Q61) 



= 8xJ +2x2y - 13xy2 + 3y3 

:. g6~Q ~GlO'~ = 8x.l +2x2y - 13xy2 + Jy.l (Q@Q) 

QIQ~QI '<JYJQ6Q Q194 geu QI~ QQQQ 8%J.~S? x QI y 6~G1Q 6£11~00 Ql~l'iiQ ~Cl8§JY'l 
QI Q~§JY16Q '<lGllQ 6Q~l~l'<I I Q_Q QIQ~QI Q~ Ql94Q geJfl 8~ QIGIOO geJfl 8Q ~IQI QIQ 00 
QIQ~ geJfl 8Q ~Q ~l~l'<I I QIQ~QIQ 8Gl001 g6g%;1 Gd41Q6Q '<1°2 gGJl~l ZJ~QGl OOl~IQ 
QIQ~ (3 Ql£16<t>I~ g~Q GX>llrn-<l I 

~Ql~QGl - 12 : 

X
4 

- 4x'y + 6x2y~ -4xy.l + y4 ~ x-y ~IQI QIQ gQ I 

<Clfll~I~: '<1016Q Q!84 ~ 6~ Ql94 '<JQ" Q19g g604g 8~Ei~l?iZJI~ G~~ x Q Qlgl'iiQ 

<'.1Cl8§JY16Q eJ_QI 6JyQ Qlgl'ii"Q Q~ §JY16Q <.(]GllQ 62t.. 2~ I 
x-y x4 

- 4x3y + 6x2y2 -4xy-1 + y4 x.i- 3x2y+ 3xy 2 -y1 

x4 
- x3y 

- + 
- Jx3y + 6x2y2 
- Jx-1y + 3x2y2 

+ 
3x2y2 -4xy3 
3x2y2 -3xy.l 

+ 
-xy3 + y4 
-xy3 + i 
+ 

0 

~~~19~1 - 3 (a) 
I. ?i'>8~~g YlEi~l?i~I~~~~ <.(JI~~~ Qlgl'ii"§JY16Q '<lGllQ 6Q~ I 

14 3 r:: 2 51 7 x 8 4 II 9 . r.: .y. v2Y. - • y,-y. 13Y· v3Y 

2. ~86Q goo f'!Ei~l~W~~~g Yi~~ '<1~~ YlEi~l?iW~~~~ QI~ qeig Ql6Q 6Q~ I 

12x, 3x -
1 

x3 5x2 ~ 15 r.:x3 10x4 8 
· - ' - · Ji ' ' - ' 7 ' • v .i, • ' ' II 

3. ~8li gE;g4g g{i?IQ t:JQEi~l?i~I~~ ~Q~ Ei~~I~ Q~'lllifQGl Q~ I 

(Q@Q) 

(i) ~~Qlbl18QEi~l?iW~ (ii) -<Jgt:JQQ~~~QIGl 8QEi~l?i~I~ 

(iii)~Q~QQ~~~~lbl1 £lQ6~1?i~I~ (iv) §08QQ~~~QIG1 t:JQ~~l?i~I~ 
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4. 6£JIQ QQ - , • 

(i) .2Y 3 
- 3y - 4, 2 _ y3 + Sy 

(ii) 3x
4 

- 2x3 
- 5 + x - 5x2, 3x3 + 2x2 - x4 - x + l 

("') 3 2 4 l 2 4 
111 -x - -x-3 -x +-x+2 

4 5 , 4 5 

(iv) 2.lx3 + 3.2 x2 + 5-3x, l.9x3 - 1.2 x2 + 2x-l 

(v) 

(vi) 
(vii) 

1332 l2l3 3 2 
-z --z +6z -z --z -3z-l z +2z +3z-4 
2 2 , 2 2 ' 

8x - 3xy + 2xyz, . 2xy - Sx +3xyz, xy-3x+4xyz 
Sx2 

- 2xy +y2
, 4xy - 2y2 - 3x2, 4y2 - xy - x2 

5. Q6QIQ QQ-

(i) 6x3- 13x2 +14 ~ -x3 +2x-7x2 +11 

(ii)t4 - ll+2t2 -t3 ~ 2t3 -8t2-IO 

(
... 12 2 5 3 1 2 8 3 
lll) -y --y -15 ~ --y +-y +20 

13 13 13 13 

(iv) 2.5x3 
- 7 - 3.5x2 ~ 2.5x2 + l.5x3 + 8 - 2x 

( v) x2 
- 2xy + 3y2 ~ 2x2 - xy - 2y2 

(vi) 2x2 - 3xy :-- 4xy2 ~ x2 - xy - 2xy2 

(vii) a - 3b + 2c ~ 3b - 7c + 2a 

1 2 3 1 1 
(viii) . -a+-b--c ~ a--b+-c 

2 3 2 3 2 

6. ?;i~E;Q 00 8Q6~1?l~l~~~QQ ~618'Q ~Q QQ ~618'QQ Ql9 ?;i~861 QQ I 

(i) 2x2 - 3x + 5 (3 x2 + Sx + 2 

(iii) (2x+ 3) (3 5x2 -- 7x + 8 

(ii) y3- 5y2 + l ly (3 y5 - 20y4 + 17 

(iv) (x-1), (7x-9) (3 3x3 -14x2 +8 

(v) (x2 +y2) (3 (x4 -x2y2 +y4
) (vi) (2x+3y), (2x-3y) (3 (4x2 + 9y2) 

7. QIQ8'Q (3 QIQ6'61~ ~~861 QQ I 

(i) (x3 - I) + (x - I) (ii) (-8ly2 + 64) + (8. - 9y) 

(iii)(2x3 - 7x2 - x + 2) + (x2 - 3x - 2) (iv) (x3 
- 14x2 + 37x - 26) + (x - 2) 

(v) (t3 -6t2 + llt-6) +(t2 -St +6) (vi) (8a2 -34ab+2lb2 ) +( 4a +3b) 
(vii) (16xy2- 2lx2y+9x3- 4y3 )+(x- y) (viii) (x.;+ x2y2+y4 )+(x2

- xy+y2) 

8. £IQ p(x) = 3x3 - 6x2 + 2 -<JQ0 q(x) = 2x2 
- 5x +I 

E;gE;Q (i) 2p(x) - Sq(x) (3 (ii) 4p(x) + 3 q(x) Q Yll~ ~Q 00 I 
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9. !(]Q p(x) = 2x3 + 3x + 5, q(x) = x2 + 4x + l (3 r(x) = ,x- l ~'<l 696Q ool~ 6!(], 

(i) p(x) x q(x) = q(x) x p(x) 

(ii) p(x) x {q(x) + r (x)} = p(x) . q(x) + p (x). r (x) 
10. 'i(]Q~QQ: 

(i) (x2 
- 3x + 5) + (2x2 - x - 2) - (3x2 + 7x - 3) 

(ii) (x2 
- xy + 2y2) - (2x2 + 4xy + 3y2) + (4x2 - 2xy - y2) 

(iii)(a + b + c) (a - b + c) - (a+ b - c)(a - b - c) 

3.5 £JQE)~l~~l~Q ~E)QI (Zeroes of a Polynomial) : 

~6gQQ 'tlQ6g1?1~1~ p(x) = 3x3-6x2-5x+ 10 

p(x) = 3x3-6x2-5x+ 10 6Q ~lll!IG' QI~ x = I 626Q 

p(I) = 3x(1)3-6 x(l)2-5 x (1)+10 = 3 - 6-5 +JO= 2 62Q I 

:. p(x)6Q x Q ~lg 1 'tllQ p(x) Q 911g 2 62Q I 

6«lQ'tlQ x =-1 626Q, p(-1) = 3 x (-1)3-6(-1)2-5x(-l)+l0=-3-6+5+10 = 6 62Q I 

~e.JIG', p(x)6Q x Q ~lg -1 'JIQ p(x) Q 911g 6 62Q I 

696Q x Q Q_QY 6Q69 626Q p(x) Q Q_QY 'i9 62Q ? 

'JQ1~1 Q6Q 96ll~Q 6!(], ~Q x = 2 S(-Q, 696Q p(2) = 3 x 23-6 x 22-5 x 2+ l 0 

= 24-24-10 + 10 = 0 62Q I 

-QQ 'tlQ'a§6Q ~1691 2 ~p(x) 'tlQ6glfi~l~Q -QQ §6QI 6QIQ QQQI I 

<Cl0 1lll : ~~ p(x) '<f{jjl ~til~OOIG'll £]QE)gffi~IQ., 'x' '<f{jjl 91~9 '<1°'11141 (3 'x' Q flfg c £JIQ 

p(x) = 0 ~'<I, 66169 c ~ £]QE)gffi2'.ll'l p(x) Q '(!{iii ~QI (zero) ~l~l'<l I ~211~ p(x)Q ~QI 
'<f{iil '<1°'11141 'c' I 6~QOl6Q p(c) = 0 6iXi' I 

£lQE)gffi~l~Q Q6QI {;'~£ltil : 

'JQ6glfi~l~Q· §6QI §ttfo. QQQI 'JIQ 'tlQ6glfi~I~~~ 'ig «l6Q' «JY!lg QQ '<lQ 'JQ6g1?1~1~ 
«l~1GQ61 £109 QQ I '<JQ «l911QQ61 «lYllC.llg Q6Q ~lll!IG' Ql~Q 6~Q Ql~QY!lg~~Q ?l§Q 9121Q 

~ ~ ~ ~ ~ ~ ~I 
'JQ6gl~~l~Q 96QI ~6£' I QQl2Q61 <;J~'tl 2x + l 'JQ6g1m~Jl~Q 96QI 62QU' -2 

I 
GIQ61 2x + l= 0 626Q, x = -2 I 

- - - < -~94 . : · 6Ql~'<I n fJIG'll £JQE)gff1~1~Q '<191~{iil n '<1°'11f4{iil 91~9 ~6QI QQ£ll6Q I 

QQl2Q61 <;J~'tl, 2x- 6 t)Q6g1?l~IQ~ '<JG Ql91 (3 -Q21Q 6QW 6£11~-<l §6QI ~~; ~121 3, 

x2 - 5x + 6 'tl§6gl?l~I~~ ~QIG'l 62~ -Q21Q ~Q~ §6QI 2 (3 3 ~~ I 6«12£JQ ~QIGl1 'tlQ6gl~~l~Q 
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&;~@ '§bQI ' 00~ 2'.J~ QqE;Q 6Ql£1'<J Ql'9Q §bQI eJl'<l I QQl2QGJ ~~. x3-8 §Q1rn t]Q()g1?12'.JI~ 
6Ql~'<l Ql'9Q § 6QI 2 2'.1§ I 

~~Q4 : (i) 2'.JGJ~ ~Ql\il Yl6gl?12'.JI~ (~QQ)Q 6"1GJQ '§GQI' g eJl'<l I 

(ii) §6QI ~6~1?12'.l l~Q QI 8Q6gl?12'.Jl~Q '§6QI' 6~6"1GJQ Ql'9Q Q0~41 G21g eJl'<l I 

(iii) '<llii' 8Q6gl~2'.Jl~Q '<llii'l~Q §6QI eJlg816Q I 

@Qli?QGl - 13: p(x) = x5- 7x2- 10 626\TI'l (i) p(O) (ii) P(- 2) Q ~Q4 ~~fo. QQ I 
""" 

ca911e11g: 

i) p(x) = x5- 7x2- IO => p(O) = 05- 7 x 02-10 = - 10 (QGlQ) 

ii) p (x) = x5- 7x2- IO => p(- 2) = (-2)5- 7 x (-2)2- 10 = - 32-28-10 = - 70(Q@Q) 

@Qli?QGl - 14: p(x) = 3x + 2 Q §GQI ~EiJQ QQ I 

ca911e11g : 2'.llQ~4Q 8Q6~1?1~1~ QYlJQQ~~ 62Q§ : 3x + 2 = O 

2 ==> 3x = -2 ==> x = --
3 

:. -f QG) 8Q6~1?1~1~Q §6QI ~6£1 I (GOO) 

@Ql~QGl - 15: Q~1~ 6~, x2 -3x ~QIOl 8Q6gl~2'.ll~Q '§6Ql'~Q 0 '<JQ0 3 I 

'<1911Cll~ : Q@ 8Q6gl0~1{i;\ x2 - 3x Q2 Q0~~ I 

8Q6~10~1{i;\ QYllQQ~~ 62Q§ : x2 - 3x = 0 

==> x (x- 3) = 0 ==> x = 0 QI x = 3 

:. O '<JQ0 3, x2 -3x t:JQ(;g10~1{i;\Q ~g~ '§GQI' I 

Wi '<1911Cll~ : 

Q@ : p(x) = x2 -3x 

p(x) Q 0 '<JQ0 3 ~Q~ §6QI 626Q Q~IQQllil_ 62Q 6~ p(O) = 0, '<JQ0 p(3) = 0 

QQ911g 6Q~QI p(O) = (0)2 - 3 X 0 = 0 '<JQ0 p(3) = (3)2 - 3 X 3 = 9 - 9 = 0 

:. 0 '<JQ0 3 QG) 8Q6~10~1~,Q §6QI ~£!§ I (QOO) 

"' ~Ql2QG1 - 16 : Q~1~ 6~, x2 +6x + 15 8Q6~10~1~Q '§GQI' ~12 I 

'<1911Cll~ : 916~QQ p(x) == x2 +6x + 15 

== x2 +6x + 9+6 = [x2+ 2. x. 3 + (3)"] + 6 

== (x + 3)2 + 6 

( 69 J 



'GOl6Q x Q 6QlGlQ Ql~Q y,1g mg (x+ 3 )2 QG118Q ~62 1 696J.. p( x) Q Y119 <(]QQI ~6 
6W I 

:. p(x) Q 6QlGlQ §6QI 91Q I 

3.6 QIQ6«1~ Q~£JIQ4 (3 '(]~IQ g6QIQ {Remainder Theorem and its Application) 

QQ£J._ 8Q691fl~l~Y119'- ()gg QIQ~al <(]?flQ9 QQQI Q~Q6Q Q.6~ ~QQG 2'.l~ I ~Y)6Q 
Q~l~lge!QI ~g~ QQIQQGlGi_ Q~Y QQ I 

~Ql~Q€1 - 17 : 

x - 2) x3- 3x2+4x-5(x2-x+2 , , ~ 
x3 _ 2x2 , :. x 3 - 3x2 +4x - 5 ~ (x - 2) ~IQI QIQ QQQ1£J._ 

_ + QIQ6~~ - I 62QI I 

-x2+4x-5 

-x2+2x 

+ 
2x -5 

2x- 4 

- 1 

qg~ p(x) = x 3 - 3x2 +4x - 5 626Q, 

p(2) = (2)3 - 3(2)2 + 4 (2) - 5 

= 8-12+8-5=-l 

'0016Q Q'st Q~Y Q£,lU'? 6~696Q6t;;;> p(x)~ 

(x - 2) ~IQI QIQ Gil£.l.U', 6<(]606Q6t;;;> QIQ6~~ = 

p(2) 6QQ~ I 
Q86QI~ <(]GY~ 'GQ Qt:lt:ll~Y Yll.UY16Q gY)GQ ook11g~, ~121~ QIQEi~~ Qt:lt:ll~ (Reminder 

Theory) ~21~1'0 I 

~Ql~€1 - 18 : ~Q p{x) = x4 + x3 +x2 
- 5x + l 'GQ0 q(x) = x + I ~-.q 696Q p{x)Gi_ q(x} 

~IQI QIQ QQ QIQ6'51~ r(x) ~Q QQ I 

Qfll~lg: 

x+ I ) x4 + x3 + x2 
- 5x + I ( x3+x - 6 

x4 + x3 

x2 + x 

-6x + I 

- 6x - 6 

+ + 
7 . 

qg~ p(-1) = (-1 )4 + (-I )3 + (-1 )2 - 5 (-1 ) + 1 

= 1 -1 +I + 5 + 1 = 7 

'GOl6Q Q '61 Q!8Y Q£,lU' ? 

6~696Q6t;;;> p(x) ~ (x+l)~IQI QIQ QQl~IQ~ 

6<(]696Q6t;;;> QIQ6~~ = p(-1) 62Q~ I 
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Q86Ql<ii} QQl\!'QGl ~Q~ Q~4 Q6Q 'iii'I~ 8QQ 6~, 6~696Q6Q p(x) ~ (x-a) ~IQI QIQ 

QQQI 6~696Q6Q QIQ6<til~ p(a) 81QQI I 

'<l8Q 6Q60Q ~irj; QQl\!'QGl 6~Q 8Q1~1 QQ 6Q~ I 

3.6.1 QIQ6~~ @£]tl!Q4 (Remainder Theorem): 

p(x) '-OQ 8Q6~t?l~t~, SCll~IQ QIG' ~ 1 6G'69, P (x) ~ {x - a) ~IQI QIQ Q6Q, 

QIQ6~@ P(a) 6~9 I 

QG'l : QIQ4 = p(x) l3 Ql'iii'Q = x - a 

~1~1€14 : ~~1161QQQl1Ql62Q 6~, QIQ6<til~ = p (a) 

~~1€1 : ~6~QQl~IQ QIQOQ = q (x) l3 QIQ6<til~ = r(x) 

C'.J IEi~ 'iii'lq Ei~ , Ql'iii'4 = Ql'iii'Q x QIQ0'Q + QIQ6<til~ (Euclidean Algorithm) 

~ p (x) = (x - a) . q (x) + r(x) '<JOl6Q r(x) Q Ql9, Ql'iii'QQ QIGbJ.. Gq C'.JeJIO, 0 Ei2QI 

C'.J IQ<tilYQ I EiOGJ_ r( x) EiQ@'<J ~QQ ~0~YI 62Q, ~Ei~QQ r E;2Q I 

QQ~I~ QQQ 8~E;Q x = a E;~E;Q 81QQI 

p (a) = (a - a) q (a) + r ~ p (a) = 0. q(a) + r ~ r = p (a) 

~~94 : ( i) '<l2 Q881Q4Q 09~~8 C'.JIE;~ E;Q~81QQI -

p (x) = (x- a). q (x) + p (a) .... (l) 

( ii ) QIQE;<til~ Q8811Q4Q QeJ~E;Q p (x) ~x-a ~IQI QIQ ~ QQ, ~Q 2x - a ~IQI QIQ 

QQl~IQel l~I , 696Q QIQ6<til~ P( ~) 621Qell~l I 
~~1€1 : p (x) = (2x- a) . q (x) + r 

x= i 6~6Q 81QQI , P(~)= (2 . ~ -a)q(~)+r~ p(~)=o. q(~)+r=>p( ~ )=r 

: . r = P( i ) ( ~~@o) 
~6~Q~ : '-OQ 8Q6~1?l~l~ p (x) ~(kx- a) ~IQI QIQQ6Q QIQ6~@ P(~ ) 6~9 I 

~Ql2Q€1 -19 : Ql'iii'4= y4 - 3y2 + 2y + 6 Ql'iii'Q= (y+ 1) Q~I QIQ~QIE;Q QIQE;<til~ §Q QQ I 

'<l~ICll~ : p(y) = y4 - 3y2 + 2y + 6 QIQ6<til~ Q881Q4 C'.J'il_~16Q QIQ6<til~ p(-1 ) 62Q I 

p( - 1 ) = ( - 1 )4 - 3 (- 1 )2 + 2 ( -1 ) + 6 = 1 -3 -2 +6 = 2 

: . p(y) ~ (y+ l)~IQI QIQ QE;Q p(- 1) 62Q I 
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@Ql~Qt,1-20: Qgl Ql£1 ~Ql6Q x3 -ax2 + 6x - a Gl_x-a ~IQI Ql£1 QQ Ql£16~~ §Q QQ I 

~Q Ql£16~~ I 0 621QeJl-Q 606Q 'a' Q yi1g ~Q QQ I 

~Yll~lg : p(x) = x3 - ax2 + 6x - a Ql£16~~ Q£ltJIOY ~~((]16Q, Ql£16~~ p(a) 62Q I 

p(a) = (a)3- a x (a)2 + 6 (a) - a = a3 - a3 + 6a - a = Sa 

Iii'~ Ql£16~~ I 0 620 Sa = I 0 => a = 2 ... ... 
: . 'a' Q ~6~Q Yllg 2 ( Q@Q) 

@Ql~t,1 -21 : Ql£1~QI Qgl x3 - 2mx2 + mx - 1 Gl (x- 2) ~IQI Ql£1 QQQI £16Q ~Q 
Ql£16~~ I Q62, 606Q m Q rng ~Q QQ I 

c;(']9ll~lg : p(x) = x3 -2mx2 + mx - I => p(2) = (2)3 - 2m(2)2 + m(2) -I 

=> I = 8 - 8m + 2111 - I => 6m = 6 => m = I ( QUIQ) 

3.6.2 QIQ6~~ Q~~IQ4Q ~6QIQ (Application of Remainder Theorem): 

Ql£1~rn Qg1 «J2g Q'tllQ ~QQri.g6Q IY11£16~~ · §62_'tl61 «12 'tlG6g1~2'.ll~Q GQIOQ1QQG1 mJ 
Ql8Q I §f)6Q IY'll£16~~ Q'tl'tllOY '<l2 ((] 0~g QQIOQ Q'tl'tllOYGl_ ~l~QI '<1Q0 '<121Q ~6rn£1 QQQI I 

QQIQQ QOrnQ4 (Factor Theorem) : 

p (X) '<JQ €JQ(;g1?l~I~ XJl21Q QIG' ~ 1 '<JQ0 a '<JQ Ql~Q Q0~41 626Q, 

(i) Xl~ p (a)= 0 ~'<I, 6G'6Q (x - a), p(x) Q '<IQ QQIQQ 62Q I 

(ii) 9€JQ1G' ~6Yl Xl~ (x - a), p (x) Q '<IQ QQIQQ ~'<I, 6G'6Q p (a) = 0 62Q I 

gYilt;J (i): p (x) = (x- a) q (x) + p (a) (Ql£16~~ Q'tl'tllOY) 

= (x- a) q (x) [-: p (a)= OJ (06'1) 

:. (x - a), p (x) Q -QQ QQIOQ I 

gYilt;J (ii) : 6f162~ (x - a), p(x) Q -QQ QQIOQ 

~O'<IQ p (x) = (x- a) q (x) (Yl6gQQ) 

=> p (a)= (a- a) x q (a)= 0 

:. (x - a), p (x) Q '<IQ QQIQQ E)26Q, p (a)= 0 62Q I 

QQl~t,l -22 : Q~j~ 6x:J, (x- 3), x3 -3x2 + 4x - 12 'tlQ6gl~~l~Q -QQ QQIOQ 62Q I 

QY"ll~lg : QQKj'Q ~IQ-! ~~IQl (x-3) ~ ~glf~JIQp(x) Q -QQ QQIOO 62Q ~Q p(3)=0 62Q I 

p(x) = x3 - 3x2 +4x - 12 

:. p(3) = (3)3 
- 3 x (3)2 + 4(3) - 12 = 27 - 27 + 12 - 12 = 0 

:. (x- 3), p(x) Q '<JQ QQIQQ 62Q I 
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~Qli!'Q6l - 23 : QQIQQ Q881QY ~6QIQ6Q x2- 5x + 6 Q QQIQQ ~~fo. QQ I 

QYll~I~ : Y160QQ p (x) = x2
- 5x + 6 

x = l 81Q p (I) = ( 1 )2
- 5( I) + 6 = l - 5 + 6 = 2 

x = - 1 81Q p ( - l) = (- 1 )2
- 5 (- 1 ) + 6 = I + 5 + 6 = 12 

x = 2 t]IQ p (2) = (2)2- 5 (2) + 6 = 4 - 10 + 6 = 10- 10 = 0 

:. (x - 2) , p (x) Q '<IQ QQIQQ I 
f 

QQY110 ~~G QQIQQ (x - 2) iti:IQI p (x) ~ QIQQQQI I 

x - 2 ) x2 
- 5x + 6 ( x - 3 

x2 -2x 

+ 
-3x+6 

-3x+ 6 

+ 

0 

QIQ<tJ'Q (x-3), p (x) Q ~0Y '<IQ QQIQQ I 

:. x2 
- 5x + 6 = (x - 2)(x - 3) 

~Ql~6l - 24 : QQl\i'Q Q881QYQ ~6QIQ6Q x3+ 2x2- x - 2 Q QQIOO ~t\]Q QQ I 

<a~l~I~ : Y160QQ p(x) = x3 + 2x2 -x-2 

x = l 626Q p( 1) = ( 1 )3 + 2 ( l )2 
- ( 1) - 2 = 3 - 3 = 0 

:. (x - 1 ), p(x) Q '<IQ QQIQQ .......... (i) 

Q.0~ x =- l 626Q, p( - 1) = (-1)3 + 2 (-1)2 -{-1)-2= -1+2+1-2 = 0 

:. (x + 1), p(x) Q ~0Y '<JQ QQIQQ ........ (ii) 

Q.0~ x = - .2 626Q, p( - 2) = (-2)3 + 2 (-2)2 -{-2)-2= -8+8+2-2 = 9 
:. (x + 2) YI~ p(x) Q ~gy '<IQ QQl\i'Q I ... .... (iii) 

(i), (ii) (3 (iii) ~x3 +2x2 -x-2=(x-l)(x+ l)(x+2) 

~~I : p (x) Q QQIQQ~ ~l~QI 86Q GI' ~IQI p (x) ~ QIQ QQ QIQ<tJ'Q ~40. QQl~l'<l 

~~ QIQ<tJ'Q~ '<JQQIG1 621Qell'<l 9121 ~IQ~YQ QQIOO 629 I ~IQ<tJ'Q~Q QIG l ~ ~CJQ 621Qf.!6Q 

QIQ<tf~ q ( x) Y160QQ Q.~ ~Q 8eii'9 ~~t;(]l(;Q ~Q t;(]~Q I QQl\i'Q1QQ~ QQl~l'<l I 

--

~fl~: Q86Ql'ii} QQl00~6Q Q!aY QQ p(x) Q §~6QI~ §6QI t;(]~Q 62QI I 

'<1016Q p(x) Q §6QI 'q)_~Q 626Q 1, -1 (3 -2 I 
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~eJfo, x Q 911g I , - I (3 - 2 rnQ' p(x) = 0 ()QQI I 

( i) 8Q()gl0~11ii{~ QfJIG'1 ()Q~ -<JQIQ ~()gl~ §()QI «JgQ ()QQI (<'.J~Elil''ii'J.5) 

(ii) 8Q()gl0~11ii{Q ()~()G'()QI~ §()QI. «JgQ; 8Q()gl¢1<'.Jllii{Q ()«J()G'()QI~ '<JQQIG'1 QQIQQ 

§llfo. «JgQ I 

~~l~Qt;i - 25 : k Q 91QY ()Q()t;i ()Q()Q 8Q()gl¢1<'.Jllii{ .... 
4x3 + 3x2 - 4x k Q x - 1 '<JQ QQIQQ ()2Q I 

~ml~I~ : El~El~x - I, t:JQ()gl¢1('.Jllii{ p(x) = 4x3 + 3x2 - 4x + k Q '<JQ QQl'tl'Q, 

~9-<JQ P( I ) = 0 62Q I 

Q~911g P( I) = 4 x 13 + 3 x 12 - 4 x I + k = 0 

==> 4 + 3 - 4 + k = 0 ==> 3 + k = 0 ==> k = - 3 ( Q6l6l) 

:. k ~l 911g - 3 t:JIQ Q~ 8Q()glf1('.JllTitQ (x - I) -<JQ QQIQQ ()QQ I 

?.J~~,Q~1 3 (b) 

I . QIQ~Q[ «l\!tlQg gQQ ~()9YQ 'Sg()Q QIQE;~~ ()Q()G' ()QQ §~fo QQ I 

i) QI~ x3 + x2 + x + I '<JQ~ iii11~Q x - I , 

ii) Ql\i'lf x3 
- x2 + x - I '<JQ0 ~lgQ x + I, 

iii) ~1gy 2x3 - 3x + 4 '<JQ0 QI~ 2x - I ~ 

iv) QI~ t4 - t3 + t2 - t + I '<JQ0 Ql~Q t + 2 

2. (a) p(x) = 8x3 -2x2 + 5x - 6 ()Q()Q, 

(i) p(O) (ii) p(I) (iii) p(- 1) (iv) p (2) (v) P( ~) §($fo QQ I 

(b) §8Q~t;1 £1Q()glf1<'.Jllii{ 911g_,..Q '§()QI' §~£161 QQ I 

(i) p(x) = 3x2 + 4x + I (ii) p(x ) = ex - d (c~ 0) 

(iii) p(z)=4z2 - l (iv) p(y) = (y·- l)(y+2) 

3. t.JQ()gl0<'.Jllii{ p(x)Q ()Ql~'<l QQIQQ §4Q lii'Q ~Q, 

(i) p(- J) = 0 ~'<l I (ii) p(2) = 0 ~'<l I 

(iii) p( ~) = 0 ~'<l I ( iv) P( ~ ) = 0 ~'<l I 

4. §Y)Q~W t.JQ()gl0('.Jllilt 911g_,.. 91~~ Ellii'Q ()QQ £JQ()glf1<'.JllTitQ x+ I '<llii' QQl'tl'Q <'.J()~ ? 
(i) x3+x2+x+ I . (ii) x4+x3+x2+x+ I 

(iii) x4+ 3x3+ 3x2+x+ I (iv) x3
- x2

- (2 + ./2) x - J2 
5. ()QQ ()QQ t.JQ()glfl<'.Jllilt p(x) Q t.JQ()gl~~llilt g(x) '<l~' Q'(JIQQ ()QQ ? 

(i) p(x} = 2x3 + x2 - 2x - I. g(x) = x + I 
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(ii) p(x) = x3 + 3x2 + 3x + l, g(x) = x + 2 

(iii) p(x) = x3 - 4x2 + x + 6, g(x) = x - 3 

6. 8Q6~1~~1~ p(x) Q x- 1-.QQ QQIQQ 626@ k Q ~I~ §~a QQ I 

(i) p(x) = x2 + x + k (ii) p(x) = 2x2 + kx + J2 
(iii) p(x) = kx2 -J2x + l (iv) p(x) = kx2 + 3x + k 

7. ~IQ6~~ Q881Q4 'Y6QIQ6Q ~IQ6~~ §~a QQ I 

(i) (x4
- I)+ (x+ l) (ii) (x3

- 3x +7) + (x-2) 
(iii) (x2 

- 3x +2)+ (x+3) (iv) (2x2 -x- 1) + (2x-l) 

8. QQIQQ Q881Q4 ~6QIQ6Q §~l} 8Q6~1~~1~ <qJ__gGi QQIQQ6Q Q6~~61 QQ I 

(i) x2
- 7x + 12 (ii) x2- 3x - 4 

{iii)x3 -2x2-x+2 (iv)y3+y2 -2y-2 

9. ~Q x2
- I , ax4 + bx3 + cx2 + dx +e 8Q6~1~~1Q_Q -QQ <q}_61~1QQ ~'{], 6g6Q 'Y~l61QQ6~ 

a+c+e=b+d=O 

10. ~Q (x- 1), x2 + mx + 1 8Q6~1~~1Q_Q QQIQQ ~'<J, 6g6Q 'Y~l61 QQ6~ (x- m), 

x3+3x2+3x+2 8Q6~1~~1Q_Q -QQ QQIQQ 6W I ·. 

11. Q~j~ 6~, x2 + 2x + 3 tlQ6~1~~1~Q 6§161Q §6QI ~12' I 

12. ooi~ 6~, 1, -1 <3 3 tlQ6~1~~1~Q x3 -3x2 - x +3 Q 6Ql~-Q 6Q~I~ §6QI ~~§ I 

13. 'b' Q 6QQ ~I~ 81Q x3 -3x2 + bx-6 tJQ6~1~~1~Q (x- 3) ~IQI Q~l~4 ? 

14. ~Q x2 
- bx+ c = (x + p )(x --q) ~-Q 6Q6Q x2 - ,PXY. + cy2 Q QQIQQ §4a QQ I 

- - . . 3. 7 ~QEicn'IYl~l~Q ~QICCi'~l~Q~ (Factorisation· of Polynomials) : 

Q_Q 6~6116Q X(6~~16~ t:IQ6~1~~1~Q QQIQQ1QQ61 Q2 t:IQ~G' I §~ 6Q69 Ii_~ 'Y6QIQ6Q 

00~ 8Q6~1~~1~Q QQIQQ1QQ61 ~16Qlit>'~I QQl~IQf,!QI I 6Q~~Q 62@1 - . 

(a± b)2 = a2 ± 2ab-+: b2, a2-b2 =(a+ b) (a-b), (x +a) (x+b) = x2 + (a+b)x+ab Q941Q I 

8Q6~1~~1~ ~~iq;i£i Q.QI.~ -QQ0 _l"ill.'<11.~ . §~a §~61 QQIQQ1Q~61Q Q~~ ~IQ~4Q91 
Q2~ I 6'<lf,!81Q 6Q69Q ~~Q Ii_~ QI ~6~00 ~16QIQ~I ~IQ~4Q I 

6§161Q 6~QQ '<!0~41Gi 6Q69Q 6?i!QQ c.(J!'~41Q <q161~1QQ GJ..6tl 'YQl<ijl QQl~QI Q~Q ~6~ 

~~ ~QQg ~ii' I 6'<12t:IQ Q1~Ql~QQ t:IQ~~l~~l~Gi 6Q69Q Q1~Ql~QQ B?i!Qi;ni Ql~Q ~61~1QQ 

~68 rn.1 'YQl<ijl QQl~IQe.Jl'<J I -Q2 'YQIQ 'YQI~~ 'Y611~1Gi QQIQQ1QQ61 (Factorisation) Gi21~1-Q 

'<l~ QQ~ 6?i!QQ Ql~~gGi 00 8Q6~1~~1~Q <q}_61~1QQ QI QQIQQ (Factors) Gi21~1Qe.Jl'<J I 

~E)g~ - 1: (a+ b)3 = a3 + 3a2b + 3ab2 + b3 §ri.1 (a+ b)3 = a3 + b3 + 3ab (a+ b) 

~YI!(! : Ql~8!S =(a+ b)3 =(a+ b)2 x (a+ b) (Q0 1ll!I) 

= (a2 + 2ab + b2
) (a+ b) 
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= a2(a + b) + 2ab(a + b) + b2(a + b) 

= a1 + a2b + 2a2b + 2ab2 + ab2 + b3 

= a3 + 3a2b + 3ab2 + b3 = a3 + b3 + 3a2b + 3ab
2 

= a1 + b3 + 3ab(a + b) = Q~Gl rn~ 

:. (a b)3 = a-' + 3a2b + 3ab2 +b3 = a3 + b3 + 3ab (a + b) 

('.J6QQ - 2: (a - hJ ' ~- a ; -- 3a2h 1- 3ab2- bJ §m (a - b)3 = a1 - b3 - 3 ab (a - b) 

tyf1161 : ~6QQ ( J) £.l.. (a + b )J = a3 + 3a2b + 3ab2 + bJ t:llQ6¥r I '-QOIElQ b OQQE)Q -b 

6Q~6Q 81Q-., l la h) ' "" a ' - 3a~b + 3ab2 - b3 = a3 - b3 - 3a2b + 3ab2 

~ (a - b)1 = a1 - b3 - 3ab(a-b) 

~ElQQ - l <3 ~ElQQ - 2 £.l.. 81QQI a3 + 3a2b + 3ab2 + b3 = (a + b )3 
'-QQ

0 

a1 
- 3a2b + 3ab2 - b3 =(a - b )3 

~6QQ - 3 : a-'+ b3 = (a + b)(a2 - ab + b2) 
I ~,';'' 

'Yf1161 : ~6QQ - I £.l.. t:llQQI : 

Ql<;IOI~ = a3 + h3 =(a + b)3 - 3ab(a + b) =(a+ b) {(a+ b)2 -:-3ab} 

= (a + b) ( a2 + 2ab + b2 - 3ab) = (a+ b) (a2 - ab + b2
) = Q~Gl rn~ 

:.a3 + b1 = (a + b)(a2 - ah+b2) 

, ' · d - -I ' 
('.J6QQ - 4 : a ' - h' = (a - b) (a + ab + b-) 

'Yf1161 : ~6Q0 - 3 £.l.. 81Q6Q ~~ .t, 1~!.= (a+ b,) (a2 - ab+ b2
) 

'-QOIElQ 'b' flQQ6ul (- b) 6Q~6Q t:llQQI a3 - b3 = (a - b) ( a2 + ab + b2) 

Q.~.: ~ElQQ (1) <3 (2) £.l.. O~l~QGl ~IQI ~6QQ (3) (3 ~6QQ (4) ~ Htl t:llQ t:llQQI I 

~6QQ - 5: a4 + a2b2 + b4 = (a2 + ab+ b2
) (a2 

- ab+ b2
) 

Qlr;irn'4 = a4 + a2b2 + b4 = a4~t 2a2b2 + b4 
- a2b2 

= (a2) 2 + 2.a2.b2 + (b2
)
2 v'~b)7 = (a2 + b2)2-(ab)2 

= ( a2 + b2 + ab) ( a2 + b2 
- ab) 

= (a2 +ab+ b2) (a2 - ab+ b2) = Q~Gl rn<tJ 

:. a4 a2b2 + b4 = (a2 +ab+ b2
) (a2 

- ab+ b2
) • 

~16Ql~O ~6Q«t~91n' <.C1121~46Q Q\;;'OQ QIOI~ Q~~ 6Q60Q flQ6gl~~IQ_Q QQIQQ1QQ61 

<Jm;i I 6<J~9~ 9~6Q Q~lgQI I 

I . x6 + / '= (x2)J + (y2)1 

= (x2 + y2) l(x2)2 _ x2.y2 + (y2)2} (~G\;!Q _ 3) 
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2. 

= (x2 y ~) (x4 _ x~y 2 + y4) 

: . xr, - y6 = (x2+ y2) - (x4- x2y2 + y4) 

x" _ y6 = (x2)J _ (y2).i 

= (x2 - y2) { (x2)2 + x2.y2 + (y2)2} (~G~Q _ 4) 

= (x2 - y2) (x4 + x2y2 +y4) 

:. xo - y6 = (x2- y2) (x4+ x2y2 + y4) = (x+y) (x- y) (x2+xy + y2) (x2- xy+y2) 

~6QQ - 6 : a3 b3+c3- 3abc = (a+b+c) (a2+b2+c2- ab- bc- ca) 

~~1€1 : Ql~'t:ll~ = a3+b3+c3- 3abc 

= (a3 b3)+c3- 3abc 

= (a+b)3- 3ab (a+b)+c3-3abc ....... (~6QQ - 3) 

= { (a+b)3+c3}-3ab (a+b)-3abc 

= {(a+b)+c} 3-3 (a+b) c {(a+b)+c}-3ab (a+b+c) 

= (a+b+c)3-3 (a+b) c (a+b+c)-3ab (a+b+c) (~6~Q - 3 ) 

= (a+b+c) {(a+b+c)2- 3c (a+b)-3ab-}, , rl · r ' ... \ ; 
. . r 

= (a+b+c) (a2+b2+c2+2ab+2bc+2ca-:Jca-3bc-3ab.). . 
I •\ ) • • • !hi ' 

= (a+b+c) (a2+b2+c2- ab-bc-ca) 
• • ,,r\ 
, .'I 

.·. a3+b3+c3- 3abc= (a+b+c) (a2+b2+c2-ab-bc-ca) 

I . 
~6QQ - 7 : ax2 +bx+ c = -(ax+p) (ax+q) 6fCJ696Q6'in' a-:;:. 0, b = p + q '<JQ0 ac = pq 

a . 

~~1€1 : ax2 +bx+ c = J_ (a2x2 + abx + ac) 
a : c' ,, , 

I 
= - {a2x2 +a (p + q) x + pq} (b ~1~6Q p + q '<JQ0 ac ~1~6Q pq 6Q~) 

a 
I I . 

= - ( a2x2+apx+aqx+pq) = - {ax ( ax+p )+q ( ax+p)} 
a a 

; 

I 
= - (ax+p) (ax+q) 

a 

'<J_WI : '<JC',!~ Y.1~ 6fCJ ax2+bx+c ~IQIQ Q~~ 8Q6~1~~1{;;\6Q fCJi;;, x (',!QI 8QQ Q2Q b ~ p 

(3 q ~§ Ql~Q QY!ij '<]Q° x2 't)QQ Q2Q a '<JQ0 ~QQ 8Q c Q cq)_sKl''in'~p (3 q Q <q}_6Kl'Q £2_68 \JQI~ 

QQ62Qf,1Q 696Q, Q~ 8Q6~1~~1{;;\Q QQIQQ Q6cq\,~Gl QQ62Q I 
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QQl~QQ - 26 : QQIQG1GQ61 Q~l~ : a3+b3+a+b 

((]f'llCll~ : a3+b3+a+b = (a3+b3)+(a+b) 

= (a+b) {a2- ab+b2)+(a+b) (W)QQ - 3) 

= ( a+b) ( a2- ab+b2+ I) ( QGlQ) 

QQl~Q - 27 : QQIQG1GQ61 Q~l~ : 125p3- 27q3- 225p2q+ I 35pq2 

((]f'llCll~ : I 25p3- 27q3- 225p2q+ I 35pq2 = I 25p3- 225p2q+ I 35pq2-27q3 

= (5p)3- 3.(5p)2.3q+3.5p'(3q)2-(3q)3 = (5p-3q)3 = (5p-3q) (5p-3q) (5p-3q) (Q@Q) 

QQl~Q - 28 : QQIQG1GQ61 Q~l~ : 64a6-b6 

((]f'llCll~ : 64a6-b6 = (8a3) 2-(b3)2 = (8a3+b3) (8a3- b3) ( ·: x2 -y2 = (x+y)(x-y)) 

= {(2a)3+{b)3} {(2a)3-(b)3} 

= (2a+b) {(2a)2-2a.b+(b)2} (2a-b) {(2a)2+2a.b+(b)2} (~E>QQ - 3 "<IQ0 ~E)QQ - 4) 

= (2a+b) (4a2-2ab+b2)(2a-b) (4a2+2ab+b2) . 

= (2a+b) (2a-b) ( 4a2-2ab+b2) ( 4a2+ 2ab+b2) 

QQl~Q - 29: QQIQG1GQG1 Q~l~: x.8+9x4y4+8ly4 

((]f'llCll~: x8+9x4y4+8ly4 = (x2) 4+(x2) 2• (3y)2+(3y)4 

= {{x2
)

2+x2• 3y+(3y)2} {(x2) 2-x2• 3y+(3y)2} (~E>QQ -5) 

(QOO) 

= (x4+ 3 x2y+9y2) ( x4-3 x2y+9y2) : ( QGlQ) 

QQl~Q - 30 : QQIQG1GQG1 Q~l~ : 8x3+ 27y3-8+ 36xy 

((]f'llCll~: 8x3+27y3-8+36xy = (2x)3+(3y)3+(-2)3-3. 2x. 3y. (-2) 

= {2x+3y+ (-2)} {(2x)2+(3y)2+(-2)2-2x.3y-2x(-2)-3y(-2)} (~E>QQ -6) 

= (2x+3y-2) (4x2+9y2+4-6xy+4x+6y) (QGlQ) 

QQlii'QQ - 31 : QQIQG1GQG1 Q~l~ : 14m3-4n3+9m2n 

I 
'<lf'llCll~: l 4m3-4n3+9m2n = 2 (28m3-8n3+ l 8m2n) 

I I 
= '2 (27m3+m3- 8n3+ l 8m2n) = 2 {(3m)3+(m)3+(-2n)3-3.3m.~.(-2n)} 

I 
= 2 (3m+m- 2n) { (3m)2+(m)2+(-2n)2-3m.m-m(-2n)-(-2n).3m} (~E>QQ -6) 

I = 2 (4m-2n) (9m2+m2+4n2-3m2+2mn+6mn) 
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-

= _.!_ (4m- 2n) (7m2+4n2+8mn) 
2 

= _.!_ 2(2111- n) (7m2+4n2+8mn) = (2m- n) (7m2+8mn+4n2) (QG'lQ) 
2 

QQl~Q61 - 32: 3x2
- 2x - 8 ts!Ql'li'GG1GQGI Q~j~ : 

Q~l~I~: ~6~Q - 7 ~~~1"'1 - 2 QQ~6Q { (-6) + 4} 6Q~QI 

GIQGI (- 6) X 4 = (- 8) X 3 [·: ax2 + bx+ c €JQ601~~1Q.6£\ b = p+q '<JQ0 ac = pq ) 

Q6l tJQ601~~1Q, = 3x2 - 2x - 8 = 3x2 + (-6 ~ 4) x - 8 

= 3x2 - 6x + 4x - 8 = 3x (x-2) + 4 (x -2) = (x- 2)(3x+4) (Q@Q) 

~ I . .. ~ 

QGi Q~l~I~: QCJIQ~~ ax2 +bx+ c =-(ax+ p)(ax + q) 'i_~ ~6QIQ GQQI 
a 

6~6Q696~ p = - 6 '<]QO q = 4 

3x2 + (-2)x + (-8) = .!_ (3x -6)(3x+4) = (x - 2)(3x + 4) 
3 

~~ca11Qg1 - 3 (C) 

l . ~6QYG 6~~6£\ OG, Q@Q~~ 91~ 6Q~ I 

(i) x2-3x+2 Q QQIQG ~Q 

(a) (x-2) (3(x+1), (b) (x+2) (3 (x-1), (c) (x--:2) (3 (x-1) (d) (x+2) (3(x+1) 

(ii) '<JG ~QIQ1 8Q6~1~~1Q_Q QQl'ti'G 'i(Q (x-1) (3 (x-3) 626Q 8Q601~~1Q.~ 

(a) x2-4x-3 (b) x2-4x+3 

(i ii) x4-y4 Q OG, QQl'ti'G1GQGI Qlft I 

(a) (x2+y2) (x+y)(x-y), 

(c) (x2+y2) (x+y)2 

(iv) 8a3-b3-12a2b+6ab2 Q QQl'li'G ~§Q 

(a) (2a-b ),(2a+b ),(2a+b) 

( c) (2a-b ),(2a-b ),(2a+b) 

(a) (25+5x2+x4), (25-5x2+x4
) 

(c) (25+5x4+x4
), (25-5x4+x4

) 

(c) x2+4x-3 (d) x2+4x+3 

(b) (x2-y2)(x-y)(x+y) 

(d) (x2+y2) (x-y)2 

(b) (2a + b)(2a + b)(2a + b) 

(d) (2a- b),(2a- b),(2a- b) 

(b) (25+5x2+x4
) , (25+5x2 - x4) 

( d) (25 - 5x4+x4
) , (25+5x4 

- x4) 
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(\ i) I a '-f b; .- Jab Q 6Qi£''<J Q\)IQQ 

(a) ( I ·-a 1 b) ( b) ( 1- a- b) ( c) ( I +a+b) ( d) (I +a-b) 

('i i) (2:-; Jy) ' 1 (3y - 4z) ' + (4z- 2x)J Q Q\)IQQ £]_§Iii' 626G 

(a) 6(2x- 3: )(3y-4z)Oz- x) (b) 3(2x- 3y)(3y--4z)(2z-x) 

(C) 60\) z ( d) '<leJ 0~£J_ 6Ql61~£i ~62 I 

( ' i.i . l ( 2 X ~ ' -i. \ - I 5 l ' t ( - 13) ' Q ~QQ1~0 01~ 

_(a) ~J90 (b) 16380 (c) 24570 (d) 4095 

( i:x ) (a b)' ·~ (h ·-c}3 + (c- a)' Q 01~ 

(a) Jabc (b)3a 'b3c3 ( c) 3(a- b )(k )( c- a) ( d) { a-(b+c)} 3 

( :\ ) - \ ~ -- :-.: - I Q 6Ql~'<l Q\)IQQ 

(a) 2_\ - I (bh + I (c)x - 1) (d) x + 2 
.., 

9 QIQQ6Q Q6~~61 QQ I 

(il2x2- :x - I (ii) 2x2-3x+ I (iii) 5x2 - x - 4 

( i,·)4x-' - 5x - 6 (v) 3x2 + 11 x + 6 (vi) 7£ +x - 6 

(v ii) 2 x ~ 5x - 7 (viii) 4x2- 5x+ I (ix) 4x2 - 3x - 7 

3. Q\)IQQ6Q Q6~~61 QQ I 

( i)25a4- l6b2 . (ii) 9-64p2q2 (iii) 8x3 + 27y3 (iv) 8x3 
- 27y3 

(\) (a+ b)c __ 9 (\'i) (2a+5f-16 

. . (ix) 75 (2a- b+ If- 12 (a+b)2 

(vi i) (x+2y)2-(x-y)2 (v ii i) 4 (a+2p)2- 9 (2a-p)2 

(x) (a+b)3
- 8c3 

(xi) p~-27pq" (xi i) l-(a+2)3 (xiii) 8-(2x-3)3 

( ·iv) 320p1'q-5p2q7 (xv) I +(a+2)3 (xvi) 8+(2x- 3)3 

(.x' ii': -' 6a:b+ 12ab2+8b3 
. (xvii i) a3 + 9a2 + 27a + 27 (xix) 8- 36p + 54p2 - 27p3 

(xx) ( h-·, ( c- q )3
- 3 (b-c) (b-q) ( c-q) 

.+. Q\)IQQ6Q Q6£il~61 QQ I 

(i)a4 a2 + I 

(iv)ax+ a4 + I 

(ii) a4b4 + a2b2 + l 
(v) x4 + 4 

(i ii ) l6a4 + 36a2b2 + 8lb4 

(vi) 2a4 + 8b4 

(vii) 36a 1
• 9b4 (vii i)4a4 +7a2 + 16 (ix)a4 +2a2b2 + 9b4 

(x) a4 - 3a2 + I (xi) 25a4 - I 9a2b2 +9b4 (xii) 9x2 + y2 + 6xy - 4z2 

(xiii) I <> -- x2 - 24y + 9y" (xiv) (a2 
- b2

) (x2 - y2)--4abxy 

(xv) (a 2 + b2J (x ' -- : =) - 2ab (x" + i> 

1 so I 

/, r -



5. ~!QIQQ6Q Q6<&l,~Gl QQ I 

(i) a3 + b3 + X
3 - 3abx (ii) 8a3 + b3 + c3 - 6abc (iii) a3 + b ' _ x + 6ah 

(iv) P - 271113 
- n·

1
- 91mn (v) (a - b)3 + (c - b)3 +(a - c)-' - 3 (a - b) (h - c) (c - a) 

(vi) a"+ 4a3 
- I (vii) X3 + 72 - 24x (viii) 111° + 7m3 - 8 (ix) a·' + ~ + 1 (a-;: 0) . 

. ~ --

(x) r"+ 4Sr3 - 8 (xi) 16x3 - 54y'' - 2z3 -36xy2z (xii)a ~ -r h ' -
2

1

7 
c ·'+ ~1h~ 

(xiii) 27a3 
- 8b6 + 125c3 + 90ab2c (xiv) (2x+ 3)3 + (3x ~2,-' -- (5x - ~ I) ' 

6. a + b + .c = 0 626Q Q~I~ 6~, a3 + b-; + c3 = 3 abc 

7. (x- y)3 + (y - z)3 + (z-x)3 Q QQIQQ~~~ §~Q QQ I 

8. Q~I~ 6~, x3 + y3 +z3 -3xyz = -icx+y+z) ((x-y)2 + (y-zf + (z-:-xf L 

3.8 : OQ6g1?;~1~~1g.-Q Q.«11.~ (H.C.F. of Polynomials): 

Cl01~Q 'ft._~ Q0~Yll~Q QQ~ QICllQGl <q]_G101QQ (Q.«11.~ ~Q QQQI di\.;l El~<q]_~ GQl0Q6Q 

Q6'&j~Gl QQl~IQeJl-<l I -<l21 Q.6~ <Ct._Q£.l. ~I~~ I 8Q60~~1Q<q]_~QQ Q. '<JI. £J.: ~tUQ QQQI t:l!Q <fl~ 
8Q60~~1Q_~~QQ GQIQQ ~~Q QQQI <'.JIQ~YQ I QQIQQ1QQG1 ~~Ul ~YJ <'.J6?Q l 'i~ IQQ1) <qL9QQ 

C'.Jl~~YQ~I ~~ I 

~Q : x2 + (a+b) x +ab= (x+a) (x+b); 

x2 + 2xy + y2 = (x+y)2 ; 

x2 - 2xy + y2 = (x-y)2
; 

x2 +y2 + z2 + 2xy + 2yz + 2zx = (x+y+z)2 ; 

. x2-y2 = (x +y)(x -y): 
x3 + 3x2y + 3xy2 + y3 = (x+y)3 : 

x3 - 3x2y + 3xy2 - y3 = (x-y)3 ; 
x3+y3 = (x +y)(x2 -xy + y2); 
x3-y3 = (x -y) (x2 +xy + y2); 
x4+x2y2+y4 = (x2+xy +y2) (x2-xy +y2); 

x4-y4 = (x2 +y2) (x+y)(x- y); . 
x6+y6 = (x2 +y2) (x4-x2y2+y4); 

x6-y6. = (x +y) (x-y)(x2+xy+y2)(x2-xy+y2) '<lQo 
. -~ : 

a3+ b3+ c3- 3abc. =(a+ b + c) (a2+b2+c2
- ab - be - ca) 

~QI g6gl~¢.!Q 8Q601~~1Q~~QQ QQIQQ §~Q QQQI 86Q 6«l<qj_~QQ Q.«11.COJ.: (H.C .F. ) 
~ . 

'<JQO Q.Ql.IOJ: (L.C.M.) ~Q QQl~l-<l I ~ < ~~ 
'<J•sa1 : £iQ6gl?ifll~~~~Q ~QI~~ Q6~@Q~ ~~?JQI «JQI~~ Ql~I-- ~~~ «llCll~Q 

~QI~~~ ~Q£J'9 ~Gl OQ6gl?i~l~~~~Q Q.«11.~. I 
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QQl\?QGI ~~8 : 36x2y3 = 2 x 2 x 3 x 3 x x x x x ) x Y x Y 

. 60xy2z = 2 x 2 x 3 x 5 x x x y x y x z 

GlQIQ~~~ Q~~ Q6Q ~~1'11~;~ 36x2y3 6Q 2 2QeJQ, 3 2Q eJQ, x 2Q eJQ (3 Y 

G§eJQ ~G1g1Qg QIQ6Q Q~~ I , . 

6«128Q 60xy2z 6Q 2 2QeJQ, 3 '<JQeJQ, 5 '(]QeJQ, x '(]QeJQ, Y 2QeJQ (3 z '<lQeJQ 

~G1g1Qg QIQGQ Q2~ I 

~Q'<JQ QQQ Y16gl~~IQ6Q Q§4i «JICllQGI ~G1g1QQ QIQ6Q 2 2QeJQ, 3 '(]Q 'eJQ, X 

'<lQeJQ, Y 2QeJQ Q~ I , ·, 
~ · 2 

6GIGJ. 36x2y3 (3 60xy2z Q Q.«11.~ .. =::r)I( 2 x 3 x xx y x y = 12 xy 
,, 

Q~IS!'Q~ - 33 : ..... · 

30x2y3z", 45x5y4z3 (3 75x3y's~·.·Q Q .«11.~ .. §t9Q QQ I 

<arn~I~: 

30x2y3z4 = 2 x 3 x 5 x x2 x Y3 x ~4 

45x5y4z3 = 32 x 5 x x5 x y4 ~ -:z.,3 

75x3y5z6 = 3 x 52 x x3 x y5 X. if' 
6XilGJ. 00 Y!()gl~~l~~~QQ ((11~61 £J.G1~1QQ 626Q 3, 5, X, y (3 Z I 

3, 32 (3 3 Y1~6Q «JQICJ_Q Ql6'1"°~~~ QICllQGI ~G1~1QQ = 3 

5, 5 (3 52 Y1~6Q «JQlctg Q1g1q'A~ QICllQ61 ~G1~1QQ = 5 

x2, x5 (3 x3 YltU6Q «JQICJ_Q QIGll'ft ~~ QICllQGI ~G1g1QQ = x2 

y3
, y4 C3 y5 Y1~6Q «JQICJ_Q QIGll-r·9i~ QICllQGI ~G1~1QQ = y3 

'<JQ0 z", z3 (3 z6 Y1~6Q QQICJ_Q QIGll~ ~~~ QICllQ61 ~61~1QQ = z3 

(Q6X>l) 

:. Q@Y16~1~~1~~~QQ Q.~1;~;.:,. = 3 x 5 x x2 x y3 x z3 = 15x2 y3 z3 (Q@Q) 

Q~IS!'Q~ - 34 : x2 -4 (3 2x2 + 4x }~.QI.~. §t9Q QQ I 

<a~l~I~: x2 -4 = x2 - 22 = (x+2) (~~i) 
2x2 + 4x = 2x (x+2) :~''. 

:. Q.QI.~. = (x+2) (Q~Q) 

Q~li?Q~ -35: 2x2 -10x+ 12, 3x2 ; 18x+27 (3 x3 -27QQ.«JI.~. §t9QQQ I 
"' ' <Cl~l~I~ : 2x2·-1 Ox+ 12 = 2(x2 -5x ·~ . 6) . = 2 ( x2 -2x - 3x + 6) 

=;:_.· 2{x(x-2) -3 (x-2)} = 2(x-2) (x -3) 

3x2 - 18x +27 = 3(x2 ,J& +9) = 3{x2 -2.x.3 + 32) = 3 (x -3)2 

x3 -27 = x3 
- 33 = (x ;_3) {x2 + 3x + 9) 

:. Q.'<11.~. = x-3 ( Q~Q) 

PK-0 ·29-17 
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3.9: 0Q6~1?1W~I~ Q.~I.~: (Lowest Common Multiple or L.C.M. of Polynomials): 

Q.'<ll.~_. g4Q QQI GQ Q.'<ll.~_. ~Q lii'QQI GIQ ~eJ6Yl GQ6g1?1W~'OJ.~lii'Q QQ_IQ1ii'1QQGI 

~IQ{ilYlii' 621QeJl'<I I§~ Q.'<ll.~J.. g~G61 GIQ <C!Qi~lii' Ql91~ Q~~ QQ_IQQ'Oj_~~ Q~UCllQeJl'<I I 

QQl2Q€1 - 36: 8x2y. I Oy2z (3 12xyz2 Q Q.<Cll.'Oj_. g4Q lii'Q 

8x2y = 2 x 2 x 2 x x2 x y 

I Oy 2z = 2 x 5 x y2 x z 

l 2xyz2 = 2 x 2 x 3 x x x y x z2 

2 Q <;]Qj~Q Ql91'ii Q~~ 'OJ.61g1QQ = 23, 3 Q <aQl~lii' Ql91~ Q~~ 'OJ.61g1QQ = 3 

-S Q <CIQl~lii' Ql91'" Q~~ 'Oj_61g1QQ = 5, x Q <aQl~lii' Ql91'" Q~~ <OJ.61g1QQ = x2 

y Q <;]Qj~Q Ql91'" Q~~ 'OJ.61g1alii' = y2, (3 z Q <;JQl~lii' Ql91'" Q~~ ~61g1QQ = z2 

:. g640. Q.<;:11 :q. = 23 x 3 x 5 x x2 x y2 x z2 = 120x2 y2 z2 ( QQQ) 

~.0&1 : GQE>g1~~1~q~QQ <alCJIQ61 q~G'Qfllg~ Y!~E>Q <a9{?Y,J QIG' 9~fi <alCJIQ€1 

QQIQlii'q~QQ q61~Q~ <a~~ GQE>g1~~1~q~QQ ~.<a1.q. ~21ftll'<I I 

QQl2Q61 - 37: 3x3 -24, 8x2-32x +32 (3 3x2+12x + 12 Q Q.<;:11.'0j_. g4Q lii'~l 

~fllCJlg: 3x3 -24 = 3 (x3 -8) = 3 (x3 -23) = 3 (x -2) (x2 + 2x + 4) 

8x2- 32x + 32 = 8(x2- 4x +4) = 23 (x-2)2 

3x2+ 12x + 12 = 3 ·( x2+4x + 4) = 3(x + 2) 2 

:. g6~Q Q.<Cll.~_. = 23 x 3(x+2)2(x-2)2 ( x2 + 2x + 4) 

(i) xy2, x2y 
(iv) x2y2, x3y, xy3 

2. Q .((]I.~ g~Q lii'Q -

(i)x2-l , x2 +x 
(iii) 4a2 -b2, b2 -2ab 

= 24 (x + 2)2 (x-2)2( x2 + 2x + 4) · 

~~~1~~1 - 3 ( d) 

(ii) 6a3b2
, 8a2b3. (iii) 12a2b4c, 15ab2c3 

(v) 144x3y9z.,, 108x6y6z6 

(ii) a3 -ab2, a3 -b3 

(iv) (x-1)3, (l-x)2 

(v) x2 -xy + y2, x4 + x2y2 + y4 (vi) 6(a2 -4b2) , IO(a3- 8b3) 

(vii) x2 + 7x + I 2, x2 + 9x + 20 (viii) 4x3 -9x, 16x3 + 54, 2x2 + Sx + 3 

(ix) a2 - b2-c2 -2bc, a2 + b2-c2 + 2ab 
(x) a2 -b2 -c2 -2bc, b2 -c2 -a2 --2ca, c2-a2-h2 -2.ab 
(xi) 8a2 - 14 ab+ 6b2, 15a2 + 18ab -33b2, 9a2b - 7ab2 

- 2b3 

(xii) (a+b)x2 - (2a +b) bx+ ab2
, (a-b)x2 

- (2a-b)bx + ab2 
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(xii) c
2 

- 2ab- a2 
- b2, aJ + bJ + cJ- 3abc, b2 - 2ca - c2 - a2 

(xiv) a3 
- bJ- cJ - 3abc, a2- b2 - c2- 2bc 

3. ~iHl I.~.: ~~Q QQ -

(i) 3a3b, 4a2b (ii) 6a2bJ, 4aJb4 (iii) 20a2bJc4, 34a3c5 

(iv) 3a2b. 4ab2
, 6ab (v) 25xJy2z2, 30x2yJzJ, x3yJz2 

4. Q.l(]I.~_. ~~Q QQ -

(i) a2 + ab, ab - b2 (ii) 3(x2 -y2), 4(x2 + xy) 
(iii) x3 + y3

, x2y + xy2 (iv) 6aJb - 12 a2b2, 8a3 -64b3 

(v) (x-y)3, x2 -y2 (vi) x2 - xy, (x-y)2
, x2 -y2 

(vii) 6(a+b)2, 8(a2-b2) , 12 (a-b)2 (viii) 2x2 + Sx-3 , 4x2 --4x +1 
(ix) 3a2 + 8a + 4, a2 + 2a (x) 6x2 -Sx -6, 4x3 -12x2 + 9x 
(xi) 3xJ + 5x2 -2x, 6x2 + 14x + 4, 9xJ -x 
(xii) x2 + xy + yz + zx, y2 + xy + yz + zx, z2 + xy + yz + zx 
(xiii) a2 

- ab - ac +be, b2 -be -ab+ ca, c2 -ca -be +ab 
(xiv) a2 

- b2 
- c2 - 2bc, b2-c2 -a2 -2ca, c2 -a2 -b2 - 2ab 

(xv) a4 + a2b2 + b4, aJ + b3, a3 - b3 

(xvi) a6 -b6
, (a+b)3, a2-b2 

(xvii) a3 + b3
- 1 - 3ab, a3 +(b- l )3, a2- 2a+ l - b2 

(xviii) (x - y)3 + (y- z)3 + (z - x)J, (x-y)J- (z-y)J- (x -z)3 

3.10: ~l~Ql~§Q £lQE>~a £lQ~QI~ (Algebraic Rational Expression) : 

~ < m ~ . 
!(]Q m (3 n q_~l(]0~41 '<IQ0 n:;t 0 ~'<!, 6G6Q n~ '<IQ 8Q6Y1Q 1(]0~41 (Rational Number) 

~21!Jl'<l Im Si' QQ (Numerator) (3 n ~ 2Q (Denominator) Q2S I 

61(]28Q !JQ p(x) (3 q(x) ~Q x 6Q 6Ql~'<l 6Ql~'<l 8@6~1?iGllQ ~GI§ '<IQ0 q(x) :;t O ~'<l 

696Q, ~~:~~'<IQ 91~QIQGl(i? OQE>~a OQ~QI~ ~21!(]1'<1 I '<1016Q p(x) QQ (3 q(x) 2Q I 

QQl2QG1 <;J~8: x ~ 
2 

'<IQ Ql~QIGl§Q 8QgQl<til 62Q 6!J6G6Q6~ x :;t 2 I '<121Q QQ 3. (3 2Q x-2 

2x+3 r"\ ~ ~ ~~ 
61(]28Q x2 _ ~x + 

6 
Yl~ '<IQ QlorQIGlGQ 8QgQl<til 6!J8QQ x :;t 2 QI 3 I QIQ61 x =2 QI 3 

626Qx2 - 5x+6=062Q I 

J.10.1 Ql~Q1~§Q £:JQE>~a £:JQgQ1~Q QQ~ ~£1 : 

6Ql~'<I 91~Ql619Q 8QgQl<tilQ QQ (3 Y'Q Yl~6Q !JQ 1 ©~ 6Ql61~ l(]ICJIQGI QijlQQ 9 

eJ1'<1696Q 9121l? QQ~ Gii~§ 00~ 8Q6Y1Q t:JQgQI~ Si'21!Jl'<l I 

69GJ. 6Ql~'<I Q1~161§Q. t:JQgQl<ti1~ QQ~ GllQIQ6Q 8QGIG OOQI~ 626Q 91'Q QQ (3 2Q~ 

QQIQQ6Q Q6~~Gl QQ QQQ~ 6«1Yllg~ QQ~ «llCJIQGl ~GlglQQ ~IQI QIQ QQl!Jl'<l i 
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24x y 6xy2 
X 4x 2 4x2 

Qrn~I~: 30xy3 = 6x/ x Sy = sy (@@Q) ( ~;;u~1%i'Q '<l016Q QQ (3 2QQ '01.«ll.~_. 6xy2) 

x4. " - x y4 x2/(x2 - / ) - x2y2(x + y)(x - y) 
Q~l~I~ : ~ 1 1 4 = 3 3( ) - 3 3( ) x y· - x· y x y· x - y x y x - y 

a2 a3 a2 a3 

«lrn~ 1~ : -a --1 - -a2-_-, = -a --1 - -(a-+-l}-(a---1) 

a2(a + 1)- a3 a3 + a2 
- a3 a2 

= (a+.t)(a-1) =(a+l)(a-1)= (a+l)(a-1) 

I I 
QQl~Q61 - 41: (x _ y)(x _ z) (3 (y _ z)(y _ X) ~ 6fJIQ QQ I 

x+y 
xy 

Q~l~I~: (x - y;(x - z) + (y- z)
1
(y- x) = (x - y;(x - z) + (y-z){~x-y)} 

(@@Q) 

(@@Q) 

y - z + {-(x - z)} ( = (x _ y)(x -z)(y- z) X -y (3 y-x 2Q~ @Q_IQQ eJ_QI~ y -x ~ -(x-y) ~6'() (;gQI 

~IQI Q.«11.q. §tlfo, QQQI qQ~l~gQ) 

y -z - x+z y-x --(x-y) -I 
= (x - y)(x - z)(y - z) = (x - y)(x - z)(y - z) = (x - y)(x - z)(y - z) = (x - z)(y - z) ( @@Q) 

3.10.2. Q1~Q1€16''1' a§~Yla a§~'1'1~~~'1'Q ~€1~ <3 ~Q€1 : 

p(x) r(x} p(x) .. r(x) ( ) 0 p(x) . r(x) _ p(x). t(x) ( 
«1°liill : q(x) x t(x) ~ q(x). t(x) ~Gig '<JQ q(x) "7 t(x) - q(x) . r(x) 2QG1) 

~ x3 + 8y3 x2 
- 4xy + y2 

QQl~Q61 - 42 : C1GJQc;i;' ~Q QQ : ) 2 2 x 2 2 + 4 2 
V,L X - X y X - xy y 

x3 + sy3 x2 - 4xy + y2 (x)3 +(2y)3 (x - 2y)2 
«l~l~I~ • J , x 2 2 = 2 x 2 2 • x - 2x·y x - 2xy + 4y x (x-2y) x -2xy+4y 

(x + 2y)(x 2 - 2xy+4y2 ) (x-2y)2 

------- x 2 2 
x2(x-2y) x -2xy+4y 

2 4 ? (x+ 2y)( x - 2y) _ x - y· 
x2 - x2 

185) 



~~12Q~ - 43: (-x- + _ Y_ ) o (-x- -_ Y_ ) ~IQI ~1£1 QQ I 
x +y x-y ".l.. x - y x + y 

((JY!ltll~: -- +--- + -- - --l x y ) ( x y ) 
x + y x- y x-y x+y 

x(x - y) + y(x + y) = + (x + y)( x - y) 
x(x + y) -y(x -y) 

(x - y)(x + y) 

2 2 2 , ' , 2 
x - xy + xy + y2 _,,,_ x + xy - xy + y x- + y- _,,,_ x-

2 
+ Y

2 
= ) = l 2 • ' 2 = ~ . x -y x - y x- - y x - y 

(a2}3 - (b2rl ab a2b2 (a2- b2)(a4+a2.b2+b4) =a4 +a2b2+b4 

a3b3 x a2 - b2 x a2 +ab+ b2 = (a2 - b2)(a2 +ab+ b2) a2 +ab+ b2 

(a2 +ab+ b2)(a2 -ab+ b2) 
--------- = a2 - ab +b2 

(a2 +ab+b2
) 

a b c --+-- +--+ 3 
x-a x- b x-c 

~~12Q~- 45 : i;(]QQ QQ : I I I --+--+-­x -a x- b x -c 

= 

= 

a b c 3 --+--+--+ x-a x-b x-c 
1 1 1 --+--+-­

x-a x-b x-c 

= 
a b c --+]+--+]+--+] 

x-a x-b x-c 
_1_+_1_+_1_ 
x-a x -b x-c 

a+ x -a+b+x-b+_c_+_x_-_c _x_+_x_+_x_ 
x a x -b x-c = x-a x-b x-c 

1 1 ! 1 1 1 --+--+-- --+--+--
x-a x-b x-c x-a x-b x-c 

{ 
I I I ) +--+-­x-=a x-b · x- c 

1 I I --+--+-­
x-a x-b x-c 

=x 
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a3 + b3 -c3 -i-3abc a3 -(b+c)3 

W)Ql~Q~ - 46 : '<]Q'iijl lii'Q : 3 (b )3 x 3 b3 3 a + - c a - - c - 3abc 

a3 +b3 -c3 +3abc a3 -(b+c)3 

((]Y!l~l9 : a.i +(b-c)3 xa3 -b.1 - c3 -3abc 

(
2 2 2 . 2 . 

(a+b - c) a +b +c -ab+bc+ca) (a-b-c)[a +a(b-c)+(b-c)2 ] 

: 2 2X 2 ' 2 (a+b - c)[a -a(b-c)+(b-c)] (a-b - c)(a +b- +c +ab-bc+ac) 

(a 1 +b2 +c1 -ab+bc+ca) (a 2 +b2 +c2 +ab-ac - 2bc) 
= 2 1 2 X2 1 2 (a +b +c -ab+ac-2bc) (a +b +c +ab - bc+ac) 

3.10.3 ~~~ Q1~QI~§~ £1Q6Y1Q £JQgQI~ : 

a ~~ ~ ~ ~ ~ ~ . 
c Wlii'IQ Qct;t~ 8Qglii'l~S? SYilii' Q1~QIGJG'lii' 8Q6Yl~ 8Qglii'l'51 (contmued 

b+--
e d+-
f 

rational expression) QI (continued fraction) S?~.%ll'<I I '<1213? «JQ'ftil lii'QQI rnQ' '<121Q '<JQ?i'YJ 
~·~~ '<]Q'iijl lii'QQI WQQ lii'Q SYlc518 Q8Q ~l~S? ~QI ~l~~lii' I 

QQli?Q~- 47: '<IQ~ lii'Q: 
a 

1 a---­
a 

a--1--a 

a a a ----- = __ ____,. ___ = ---
1 1 1 a---­

a 
a--1--a 

a 
= 1-a a---

-a2 

, a2 

a-
2 

a---
a- a -a -a2 

1-a 1-a 

a a 
= ·1-a - a3 +1-a . a+--

a2 a2 

=ax -
a3 

- a+ 1 a3 
- a+ 1 

f.J~~1~~1 - 3 ( e) 

I . 6~ Q9 rn~~ 61ii'IOQ1 Yi«U6Q t/ ~~ (3 !}Q Q9 rn.qj'5l 61ii'IOQ1 Yl«U6Q x ~~ ~~ I 

D (ii)---=0 x x D 
y-z z-y 

[ 87 J 



-

( 
... ) I I 11I - +- =O x-y y-x 

(v) ~+y- 1 =.!. _.!. 
x y y x 

D 
D 

C ) x- y ,y-z~=O 
IV Z X y D 

. _1_~~=0 
(vi) x-y y-z z- x D 

2. '<lQ9 QQ : 

(i) 
I+ 

( .) I I 
I --+-­x+y x-y (ii) 2.._ _ _ Y_ 

x - y x + y 
(iii) a - b + b - c + ~ 

. ab be ca 

(. ) x - y x + y 
IV -- - -­

x+y x - y (v) 

( 
.. ) I I 2x 

Vil X + 2y + X - 2y + 4y2 - X2 

1 1 1 1 
(ix) -----+ - ----

x-1 x + l x-2 x+2 

I I 
- 2--2 - --)-2 
x - y (x - y 

a2 
(vi) --- a + b 

a+ b 

. . . a+ b a - b a2 + b2 

(v111) a - b + a+ b + b2 - az 

(x) 
3x + I x - 3 5x2 + 24x 
x - 3 - 3x + 9 - 2x2 - 18 

3 3 3 
(
.) x y y z z x 
I - , X-, X­

az- bx- cy2 
x - y x2 + xy 

(ii) x + y X x2y - y3 
. . . x3 + y3 x3 - y3 

(111) - ,--, x 4 2 2 4 x- - y- x + x y + y 

x2 
- 7x + I 0 x3 + 8 

(iv) 2 x-3-
x - Sx -1 4 x - 8 ( x x2J( x x

2x x
2
J (v) I + - + - I - - + - I - -, 

y y2 y y2 y-

x
2 

- y2 x
2 

- z
2 

( xy ) (vi) - - x- - x x +--
. x - z xy+y2 x - y 

. . (a + b a - b) a
2 

- b
2 

(vn) a - b - li+b x 2(a2 + b2) 

( . .. ) ( x y ) ( x y ) 
Vlll X + y + X - y + x - y - x + y 

3 3 ( ' 

(
. ) x + y ~ x - y)- - 3xy xy 
IX ( , · 3 • X - ,--, 

x - y)- + 3xy x - y , x- - y-

(a + b)2 +(a - b)2 
. a4

- b4 a2- b2 a 2 +3a-18 
(x) (a+ b)2 -(a- b)2 ..,. 2ab(a- b) x -a- (xi) a2 - 4 

a 2 -36 

3a2 +a - 4 3a2 -2a-8 
(xii) 2a 2 -a -3 _,_ 2a2 - 7a +6 

1 a 
1 (ii) 

a-1 
I a -

!+-- I 
I 1--

] -- a+ I 
x 

-,.. 

a 2 -Sa -1 4 

y 
(iii) (iv) 

x 
y3 -1 y2 -
+ I 

x -
x 

y y +I x---
l +x 

••• 
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