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UNIT|  Algebraic”
3 | Manipulatign:

i
R

H.C.F and L.C.M

Basic Operations on Algebraic Fractions

Square Roots of Algebraic Fractions

After complation of this unit, the students will be able to:

yvyy

g find highest common factor (HCF) and lecast common
multiple (LCM) of algebraic EXPressions.

B usc factor or division method to determine HCF and
LCM.

> know the relationship between HCF and LCM.

L3 use HCF and LCM to reduce fractional CXPressions
mvolving + = x = -

> lind square root of an algebraie expression by

factonization and division.

Find H.C.F by factorization.
Q.1 abxy, @’ be.

-
Sol
by =1 a4 Ix -
Fﬁ._'luru;lllr.‘.ln t]l—‘ ol a b XXy
b |
Factonzatonof @bc  =la |x [p[xax ¢

common factors =a b

Thus. HCF =axh
= ab
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Q1 6pyr, I5gry

Sul
|'-1t|l‘-ﬂ.-’¢lhun il rjr".fql]' _" . .‘: “p q )
Factonzaton ol J'_;qri yoxl 3 o 7 rley
Commaon Lictors 1.q.r
{
Thus, HCF Ixg=xr
- _?.;r
Q3 &yl 12344
Sol
s 0%
l‘.lu'h‘lrrf.lflul‘i ufﬁt". L - X
Factonizaton of 12¢y's X
Commonfactors =2 2 x.vy.22
| hus. HOF =2x2xxxyxypynrzxgz
: Jl_\:::
Q.4  [Hd’be, 21ab?
:""u'll
4 ] ' !
Factonzatin ol [dahe = 2} 7 * | u a *jhlc
b r -
Factonzation of 2fab- = 3 = * | a <\ h|<h
Common Bwtors =7, a. b
1hus, HCF =7xaxh
) = ?ﬂh
* 1 2

Q3 IR, 120, 15)S

= -

!"u'l =
Factonzation of 3xhv= =3« x<]x] “|x]xx|y| "]
Factorizaton of [2xt =131« 22 > o] = [ lofy vy
Factonzation of 150 =[3] ~5 ] 7l x7], o £

Common [actors =3, x, Ly V
Thus. HCF =3xx»*xXxyxy
* 93
- 314-1-0—
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Q.6 Jub’, 8a'be, bub'c

Sol

Factorization of  dahe = 2| x2x |q X hl{7cx

Factorszation of ﬁutﬁc‘ =2~ 2| x2x a | xaxax| b o

!’I{’f{'fl‘H'.I:_'”f”:” ,”f ﬁ”b:r = 3 xjx i b x h nh!
Common factors =2 «. b, ¢

Thus, HCF =2xaxhxg

= 2ubc
Q7 F+64,x2-16
Sol.
Factorization of ¥ + 64 = (x)* + (4)}

= (x+ D) = (D)) + (9]

=(x+ 4N —-4x+16) v (1)
Factorization of ¥ = 16 = (x)° = (4)°
R AR} e R {1 §
Common [actors are: (x + 4)
Thus, HC.F x+4
Q.H _‘.1 -).1’ o _}.-l_ o _J.ﬁ
Factorization of x2 =32 = (x + y)x =p)oo, (i)

fFactorization of x* =34 = ()2 - (PP
= (7 + 7N =)
=(x° +,r3H vt yix =y)o.....(11)
Factorization of 2% =3# = &Y -07r
= (2} =) +)P)
= (xS o Nt =y +y2) (i)
Common faclors are : (x + y), (x =)
Thus. HCF =(x+y}x-y)

1= 5 T
=x -_.I-'-

g

——
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e o

QY9 -9+ +1-6
Sol.
Factorizaton ol 1 =9 = (1) - (3)°
) (LT b IR, ()
Factorizationof (0+#3Y =+ )+ 3) v ()
Factonizationol 1 +1=6=01+31=-21-6
=t +3)-2(t+3)
Vi s ' ( {3y § mmem— L)
Common factorts : (L + 3)
Thus, HCF =@+13)
Q.10 xP-x-2, 3 +x-6,x"-3x+2
Sol.
Factorization of > =x=2=2=2x +x -2
=(=2x)+(x-2)
=x(x=2)+ l(x-2)
X b Al &' 5 b T § S——— (1)
Factorization of 2 + x=6=x* +3x- 2t -6
= (v + )= (2x + 6)
= xx+3)-2Ax+ 1)
= & U= Dz {16)
Factorization ol x* = 3x + 2 = re=x=2x+2
={x¥ - x)~ (2t~ 2)
=dx=1)=-2c~-1)

Common flactor is : (x = 2)
Thus, HCF =(x-2)
Q.11 -, P+, 1-x-2

Sol.
Factorization of 1 = 2= (1)? = (x)?
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* 01 AR SR ezl

Facronization of Y | = () + (1)

At e =x+1)
Factonzation of | - v - 23 = | - 2v+ x - 2¢

=(1=20)+ (x - 2x°)

= N1 =2x) + x(1 = 2v)

=(1=2x}1 + x)

Common factoris © 1 + x
Thus, HCF =1+x%
Q12 -8 -7+ 10
Sol
Factonzation of v - § = (v) - (2)3
= (x = 2)[(x)? + (x)(2) + (2)7)
=(x=2 >+ 2x+4)......... S (1)
Factonzation of v = 7x + 10 = x2 = 2x - Sx + 10
= (27 = 2x) - (5x - 10)
=X =2)~ S(x~2)
o & 24 TR ) e (1)

Common lactors are x = 2
Thus, HCF =x-=2
Q13 F+3v+2 xF+4x+3, 2 +5c+4
Sol:
Factorizationof x> 4+ 3x+ 2 = 2 4 x+2yx+2
= {,rz Tx)+(2x + 2)
Mx+1)+2(x+1)
= INX 2 (i)
Factorizaton of ¥ + dx + 3 =32 4 x+ 3xr+ 3
=(+x)+(3x+3)
=x(x+1)+3x+1)
gl T § (3o ) MOTPrRNR e | 1)
Factorizaion of x2 + Sy 4+ 4 =2 + v+ 4x + 4
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(v H )+ (dx ¢ 4)

SRS DR TR B

et AN v ) )
Common factors are: (v + 1)

Thus, HCF =x+1

i | 3 y QAL b
Q.14: ¥ #+X —6x7, 2 =07 i 4T -6y

Sol:

- . . i 1 ] (. LTRSS B

Factorizationof X +x =6x" = X (v +x=0)
2 -

= x(x?+3x-2x-6)

o [(x" +3x)—(2x+ 6}]

a [x(x+3)-2(x+3)]

= X' (x+3)(x-2)
- TE(EFINx=T) (1)
_9_1'3 = .'I':{.T: -9)

- X [{xr‘ —{3}’]

g 4
Factonzaunon ol A

= X (x=3)x+3)

= xxx(x=3)x+3) i)

: Y e x? . . _
Factorization of X +x° —6x = X(x” +x-0)

= x(x" +3x-2x-6)

.:'[(xz +3x)-(2x+ 6]]

= .1'[.t{.r +3)-2(x+ 3)]

= x(x+30x-2) (iii)

Common factors are- x, x + 3
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Thus,  HC}

Wyt 3)

Lo+ 0

Q15 35a2c'h, 45a'ch?, 30ac?h’

Sol

| dlorization of
Factorization of

Factorization ol

Common facto

Thus, HCF

Find the 11.CF

35a'c’h e q |*axcx e =cx|b
45a'ch’ =|§|x3=3x | g |~a<ax |c| = |b
30ac’h! |5]«2-3x |4 < lel=ex|b
rs=5,a b, ¢

5 Koo h L

- St{f?f_'

by Division Method,

w
Q1 2+ +ixt+xi+xt]

Sol:

-

t X5 *+])

Take common ¥y - ¥+ x

HCF

X=-x+11 +x + lir:"‘*!
g —x‘tx'
X’ + 1
XXX
.rf—z*l
fI:III
0
= -x 4 ]
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; -
Q.2. Oy # 7, O 2 Bt Gy 154 ¢ 9y -2
Snlf

dv + §

60 + T - 9v + 2| 8x' +6x" - 154" + 9¢ - 2

x3 multiply by 3

24x" + 18x' - 45x" + 27x -6
24y + 28x’° = 36x° + 8x

—10x' —=9x" + |9y - 6
x(-3)

30x' +27x —57x + 18
+30v" +35¢ - 45¢ + 10

—4]-—8_1':- 2¢+ 8

]

v
3x -1
2v + 3x - 2| 6 +7¢ - 9x + 2
+6x' 4+ 9x’ T 62

w2t ~3x+2
-2 —3x+2
4 3 e

0

e 1
HCF =2x* +3x-2

Q.3 4t +2F-6x, 40 - Bx+4d

24+ 2 - 6x 4| 4x' -8r+ 4

- 1
2y +x = 3x x = 2x+ |

Sol:

Now we find HCFofx* - 2x + 1 and 2+ -3vrand

HCFofl2 4152
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Q.4

Sol

2
v I - 3
_{*11‘1 ;41‘+2
T 1-2} v - 2v | lkt
\ !
*r-*?_r tx
—x 4+ 1
-
=5 % ) rCer-2
i -
= 1-].
.r—l) -X 4 | k—x—l
;I +X
-x+
;Ijl
0

Required HCF=2(x- 1)

N7 120, -2 - 15x

1 9
X Il ¢ T + | 2x x| at=2¢ - 15x

|2+ 7412 | -2 15
HC.Folxand xis x

Nowwe ind HCFof ¥ =2x=1Sand 2 + Tx+ 12
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\ |?\+i2[ X ~2— IS
s U+ a2

~9l —9c-27
Y+ 3[ +x +7x+12 t.a + 4
+ ¢ 4 3y
+ 4y + ]2
4+ 4x+ |2
0
Reguirecd HCF - ayx + 3)
Q05 F--x+l, -2+ -1
Sol
x—
— |

1 Y 1
¥ —xX—x+] ¥ =2 42
_‘ 8 ]
+

i.l’ ;_1 i.‘f
| 2

—x +x +x-1
i }

T4 tx +xz ]

i

Required HCF -y =% —x+ ]

=2 (x-D-lx-1)

(- 1Nx-1)
= [i_\'l" —{I}:][_T-* 1)

(x=1Hx+1)x-1)

(x+INx-1)
Q6 x-xXF-x-2, S+ -6x-8
Sal:
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SR e
t'F X°F x32
41’-51—6, s L
x4

v

41’—5:—6I-‘I1*4I:*4x‘3(1
+4x’ ¥ 5x° 36
£ e2r-R| 4x* -5x-6 (4
+4x’ +8rF 32

131132+ 26
ITZ

v
_ x+4
x=2| x*42
- x-8

+x' F2x
4x -8
+4x ¥R

0

Required HCF = x -2
Q7 X +3x-4, -2 -2¢4+3

Sol;

+x +3x' T4x
—Sx’ +2x +3

SO FISx 220

17017x-17
x-l[.ﬁ+&:-4(:+4
+o'F x
4x-4
t4x 5 4
0

Required HCF = x - |
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Q8 =14+ 9y 4 10, 155" = g3 + 21 = 10
Suol
5

_———— -

319 ot 0] 15 - 392 4218 - 10
£15v F70¢ £45v 250

12| 3637 - 24x - 60

Iy = 2x - ; | IV =+ 9+ “J‘IJ-J

I £330 F 200 F S5x

~12¢4 14x 410

p— 6 |
+ 12t Sy 220

2[6x-10

3IN=5
|

Required HCF = 3x =5
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Q.9

G+t r e+ 2,00 S 2 3 a2+

Sol: - Fust we will find the HCF of 24 + 2% ¢ 4v + 2 and
RIS SRR IR S LU
I
RLGT ‘J + 4y + 2 ,2_;1+31,1 +.r: . 2;—;]_
+2¢% & o} t 4y +2 X
- 1\3: _1': = % "_l_l +21-"+],j _;Ijl_;l
[ +2¢t ' F 22 F x
I rSrr2—
: |
v
2 s WIETET
£ 20T £50 £ 2y .
-4¢ = dx - |
FACFI0vF 4
- 3[!’11‘ + 3
TNMCF Xx+i[ 2@ +ser2[
+2x7 #0
T dy+2
+4y 42
0
Now wewill ind HC.Fof2x + Land 6 ' +5x " +x
3,1"2 +x
2¢ + | r 6 + Sr+x
+ 6+ 32
2 +x
+ 270 tx
N 0

Required HCF = 2y 4+ ]
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QI &+ -8v+3, =T +6 P +2:2-2r 43

Sol Fustwewill findthe HCF of ' = 7v ¢ 6 anud A
r‘ - Sy + 3
|
Ly [ O 4 -Sy 43
s ! Filx+ 6 ¥ =2
T 3 A )
*+2x-3 I X ~=Tr + 6

£yt 2 ¥ 3y

=
- I —d4x +h

T2C T 4x+6

0
Nowwewill ind HCFof ¥ +2x=-3and x' + 222 + 3,

A

N e
t vt 2 F3x - |

x+3 l 11411-3

+ 0+ dx

-x=1

gl

0
HCr s

Least Common Multiple (LCM)

The least common multiple of two or more algebraic

expressions is the expression of lowest degrec which Is

divisible by cach of them without remainder -
The abbreviation of the words least common multiple 1S

LCM B
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Find L.C.M by Factorization,
Q.1 21a'Yy, 3500, 28a'xyt

Sol

Factonzanon of 2la's'y =3 x[°

Factonzation of 35a’x 'y =5

Product ol common factors = 7 =g <q =a xx o R
1.1
=707y .00 0)

Product of uncommon factors= 3x5x2x2xgq x ¢ Xy X)Xy

LCM  =(i)x(n)

Q.2 3P 5B E

Sol:

Fac of Ja'h'e -3+

o Py K
Vac ol Jurb'¢” =5+

LCM

= Tu l_r‘y‘ﬁl hexy

= 420a% 4

"'ﬂ‘ﬂ"‘b"‘b" cl=
<bx|b|*|b]| x| ¢ |~

"L"(‘

= 15a"he? (1)
= (i) * (1)
= (P EN5abA)

= 1540



Rectangle


80

Q.3  2ab, 3ab, 4ca

Sol.
Factonzauon of 2ab = 21 *lal*|b
IFactonization of 3ub = 3= x|al>
Factonzanonof 4¢ca = 2x |2 | *|a |~ C
Product of common factors= 2 xax b= 2uab......... (1)
Product of uncommon flactors= 3 x 2 x ¢ = 6¢.........(11)
LCM =) (n)
L ]
= [.?Hh}{ﬁ()
= | 2abc
Q4 Yol 7
Sol:
Factorization nl';rz_h»: SHIxl X A apl * 13
Factorizationof o=z =| x| * |y | * |y| * |z
Factorizationof vz =] x| * |y | * zx® |z
b | .
Product of common factors=x X y X y Xz =xy=........ (1)
Product of uncommon factors= x Xz =Xxz..............(u)
LCM =(1)x*(n)
- 222
e o S8 aldah
Q5 pre-re P4 -Pq
Sol:

Factorizaton ol p‘q -qu = pq(p? —q2)
=pqlp ~4Xp * q)........(1)

Factorization of p'¢? - p’q’ =p'q’ (P’ - ¢")
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pray(p -q}[ﬂl t py + q:l} R 1)
In (1) and (1)
Product of common factors= Pap =q)..... (m)
Product of uncommon factors = py(p + ql{ﬂz tpgt gV
LCM =(m)x(v)
= [;u;{p -q }] [Ptﬁ praNp + pg+q’ }]
i =P4' - a)lp + 9P’ + pa + q°)
QJ" O+64, xX-16
Sol:
Factorization of ©* + 64 = (x)} + (4)°
=(x +4) [(x) - (x) (4) + (4)]
= (x + 4)(x? - 4y + 16).......(1)
Factonization of ©* = 16 = (x)° = (4)?
= AXEANE " A0t
In (1) and (1)

Product of common factors = (x + 4)........... (111)
Product of uncommon factors = (x =4)(? - 4x + /6) (1v)

LCM =(m)x=(iv)

o G = (x + d)(x - 4} - dx + 16)
Qf P-x-2, F+x-6,x-3x+2
Sol:

Factorizationof ¥ = x=2=x" - 2x + x = 2
=(F=2x)+(x-2)
=x(x=2)+ 1(x- 2)
=(x = 2Kx+ 1).it)

Factorizatonof ¥ + x = 6= + 3x- 2x - 6

=(x2+3x)- (2x + 6)
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=x(x+3)=-2x+3)
=(x+3)x~-2)......[10)
Factorizationof X = 3x+2 =2 = x - 25 + 2
"[I:-x}-(lx«rz)
= xx=1)=2x=1)
=(x=1)x=2).....0m)
In (1), (n) and (1n)
Product of common factors = (x = 2)......(1v)
Product of uncommeon factors = (x + 1){(x + 3)(x = 1).......(v)
LCM =(iv)x(v)
_ =(x=2Xx+ I)x+3INx-1)
Q8 y' -9, (y+.i}l,)rz+y-6
Sol;
Factorization of 2 = 9 = (y)? = (3)?

Factorization of (¥ + 2P = (v + 3}y + 3)........(11)
Factorizationof y2 + y=6=* + 3y -2y~ 6
=(F+3y)- (2 +6)
=y y+3)-2y+3)
= (y+ 3Ny = 2).......(ii1)
In (1), (11) and (i11)
Product of common factors = (y + 3)..........(1v)

Product of uncommon factors = (y =3}y + 3y = 2).......(V)
LCM =(iv)*x(v)

_ C{f:‘r =(y+3)y =)y + Iy -2)
Q.9 -,@,x'n.l—,(—zx'

Sol:

Factorization of 1 = f =(1)- SE)Z
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| =(1 +¥){I *\p.
Faciorization nl‘\{‘* ] = QK] +(1y
+-

=

Factorization of 1 ¥ i v =1- 2y - 2[‘
(-2 +y- «.r}
it { ¢ o ";'}“)('(1 "x}
=(1-2pxl )tr) eenen(101)
In i), (ii) and (iii)
Product of common factors = (1 ¥t (1Y)

Product of uncommen factors = (1 == 290072 -y +1)..(v)
. (A LCM =(iv)x(v)
G@ =+ =y 1= 20)02 =y + 1)
Q.10 xP =y b -yt (68
Sol:
Factonzation of x - 32 = (x + y)(x - y).... .. (1)
=(x) = o)
Factonization of x* - )4 = (1) - (,212
= (2 + ) - 37)
= (x* +}’2][(x)1 “ (},}:]
= + 32N x + y)x = y)...... (i)
Factorization of x° - )£ = (x%)2 - (,3)2
= (2 +y’) - 33
=(x+yNad =xy + )2 )x - P)'lll +xy + y2)(iii)
In (1), (1) and (1)
Product of common factors = (x + y)x = y)......_. (v)

Product of uncommon factors = (x24+)2 X x- 13432 )2 +xp+y2) (v)

LCM =(iv)x(v)
= (x + y)x =y +)7)
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(A = }"‘H * +ixy ¢ ')
- (x + (= 0 4 )
(4 Y
Qa1 A+, ¥axtel (exe 1)}
Sol:
Factonizationof x* + 1 = (x)* + (1 )
(x4 IN = D (1)
Eactorization of x* + 1 + 1= &+ 2x2 + | - x° (completing squarc)
(2=
=(x" +1+ .'l'l{.ll +1 =x)
= (a7 + x 1}{.{‘! =x+ 1).....(n)
I actorization of (+xt )= (vt a1 e 4 x4+ D.a(in
In (1), (1) and (1)
Product of common factors © (x* + x+ L) as =x 4 1) (1)
PProdduct ol uncommen [actors = (x *+ I s x+ 1)(v)
LCN = (v) * (V)
s Ax DX = lx e IMx* +x+1)
O IV ) R R
Q.12 O+, x* = I W5 7
Sol:
Factorization of 3+y=(x+ _1’}‘1’: -xy + V)oin1)
Factonzatuon of X* - _v‘ - [:rz}I - {_].’:}I
= (2 + YN =¥)
= (7 +)")[(x2)-0'}’]
= (2 + PHx + YHE =P (1)
I-'aclur'ir.atinn of 0 +)° = () + ();),
- (2 4 AN - (10D + 7))
= (2 + yNxt =+ )i
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I (1), (1) and ()
Product of common lactors = (x + ) ). (1v)
Product of uncommon factors = (¥ =xp+y =1 | a2y ) )
LCM =) > (v)
x4+ N+ x4 =)
(x' -.1"_1"' + _r']
S(x+ vy =) Wl + %)
(x* - Xy + _1"1 W' - .r:_r: 4 ")
QI3 2t 45c+3, A2 +2c+ L2 +9x+9
Sol:
Factorization of 2x° + Sx 4+ 3=2x" + 2x + 3x + 3
= (2 + 2x) + (3x + 3)
=2vx+ 1)+ 3(x+ 1)
={x+ IN2X#+ 3)icceiicne (1)
Factonizationof 22 + 2r+l=xf +x + x + |
=(F+x)+(x+1)
=x(x+ 1)+ 1(x+1)
=(x+ Ix + 1) (i)
Factonzation of 22 + 9x + 9 = 2x* + 3x + 6x + 9
= (2 + 3x) + (6x+ 9)
=x(2x +3)+ }(2x + 3)
=(2x+ 3I)x+ 3)........... (111)
[n (1), (11) and (1)
product of common factors = (x + 1{2x + 3)....(iv)
product of uncommon factors = (x + 1 )}(x + 3).......(V)

LCM =(iv) x(v)
= (x4 I 2x+3)(x+ 1) (x+3)

=(x + 1)} (2 +3)(x +3)

e
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Q.14 ¥+ -6?, ' =92 P +xl-6x
Sol: -
Factorization of x* + x' = 6x2= ¥(x* + x - 6)
= (¥ + 3x - 2x - 6)
= [ + 3x) = (2x + 6)]
= [x(x+ 3) = 2(x+3)]
= x(x + 3NX = 2)cernrnes (1)
Factorization of ¥ = 9x°= & (2 - 9)
= 22 - 39)] |
R L) ) WO (ii)
Factorization of x’ + ¥2 = 6x = x(x? + x - 6)
=x(x? +3x-2x~6)
= x[x(x + 3)= 2(x + 3)]
= x(x + INx = 2).ceeni A [11D)
In (i), (i1) and (i)

Product of common factors = x*(x + 3)(x = 2).......(iv)
Product of uncommon factors = (x =3).....o (v)
LCM =(iv) x(v)
=xX(x + 3)x = 2)x - 3)
Q.15 X +dxy+4y, F+3g+ 2t A+ 2y +)7

" Sol:
Factorization of X2 + 4xy + 4y7= 2 + 2y + 2y + 472
= (¢ +20) + 2y + 47
= x(x + 2) + 20(x + 2y)
SNER 1Y (2] ) D — ()
Factorization of 2 + 3xy + 2)7=x? + xy + 2xy + )7
| = (2 + ) + Q9+ )

=x(x +y)+2Ax +y)
= (x + y}x+ 7 1| R — (n)



Rectangle


87

Factonzation of x2 + 2xy +y1 o+ optayt)
=(x?+xy) +(oy* »)
=x(x+y)+ Mxty)

In (1), (1) and (111)
Product of common factors = (x + 2yNx + y)......... (1v)
Product of uncommon factors = (x + 2yx + ¥).........

LCM =(v) x(v)
=(x+2y)(x+ty)(x+2p)(xty)

=(x+ V}[x +_}]{\'+2V}(I + 2y)
=(x +y) lx+21)

Relationship between HCF and LCM

If A and B are two algebraic expressions and H.C.F and
L.C.M of these is represented by H and L respectively,
then the relation among them can be expressed as:

AxB =H =L
It 1s called a formula between L.CM and H.C. F.

PROOF: Suppose that

A

—=7 md i:
H H
A EW i (1)

B =Y ceeeavisemonss (i1)

Since there is no common factor between x and y.

Therefore L=H xy
HL = H (Hxy) (muluplying both the sides by H)

= (Hx). (Hy)
HL = AB.
" LzA“H
H
AxB
) H=
(1 ;
HxL
(1) =
B
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Find the H.C.F and L.C.M of the following.
Q1 P+l +x+1, -2 +x-1
Sol:

First we find HC.F

1
c-x+x- |

+x0+x x4
-2|-2e-2  x+1

2+l | Prdtx+l
+ x° +x

l
At x4

HCF =x2+1
Now we will find LC.M

=2 +x2+x+1)x-1)
=+ + - -2 -x-1

LCM =x*-1
Working
x =1

2+l | P-2+x-]
+ X XX

=x* =1
+2  +1

0

—
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Q2 -3 -ge412, -2t -de+d
Sol: First we lind HCF
|

L 3
.?‘31*'4_‘-1»]2 ].J- ‘_: _4.‘.’_4

f._l'] $3,\‘: :F""fi' 12

2

- 21‘2 = S X— 3
-4 V-3¢ -4v+ 12
£ + 4y
- 3% F 12
F 32 +12
0
HCF =x*-4 |
Now we will find LCM
x—23 |
LeM o =38 4TI 2" —dx 4 4)
. e

= (x- 3t - - x4 4)
=x*—x"—4x? +4x -3x’ +3x  +12x -12
= -43-2+16x-12
Q3 20 +2 3 +x+ 1,23 -2 + x - |
Gol: Firstwe find HCF
1

20+ 2 +x+ ] 22 -2 +x~1
+20+ 2%+ x4

2fFad-2 x+d
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2% + ] 2 + 22+ x4

+ 2 + x
2 +1
27 41
| 0
HCF =2+
Now we will find L.C.M
x+1
LCM =j_?_r_Ls.2-_yi-rrrn(2f -2x* +x-1)
21

=(x+ I =22 +x - 1)
=2x' - 2x  +x = x 42X —2x¥ + x|
=2yt - 2 -]
Q4 6 +77-9x+2 84 +6X - 15 +9x - 2
Sol:
First we find HC F
dx + 5

6+ T2 -9x+2 | Bx* 460 - 152 +9x-2
x3

24" + 18- 452+ 27x - 6
+24x* + 283 F 362 + Ry

=1 =10 - 92 + 19x - 6

10} +92 - 19x+ 6
x 3

30 +27x2 - 57x + 18
+30x° +35xF F45x £ 10
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-1|-82-12x+8

4 |82+ 12x-8 3x-1

2+ 3x =2 6+ T2 -9x+2

+ 6 + 92 F 6x
- 2x2 -3.1:_+ 2
F22 F 3x+2
0
HCF =22 +3x-2
= Now we will find L.C.M
Ix-1
LCM X +7—9r52)8Bx" + 6x° —15x° + 9x-2)
224 3c=7)

=Bx=I)8x*+ 62 =152 +9x -2)
Q5 I +170+273 +7x-6,6* + 7 - 272 + 17x - 3
Sol: Firstwe ind HCF
2

I+ 1754272+ 7x-6 6x'+ 73 -273 4+ 17x-13
+ 6 +34°0 £ 542+ 14x F 12

-3 [-2723 - 812 +3x + 9

9x3+27.r2-x-—3
I
v x+2+2
0 +272=x=3 [ 3+ 173+273+7x- 6

x 3

94+ 510+ 812+ 21x- 18
+904+273F 2 F 3x
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b
6 + 28+ 26x - 12

x 3

18y + B4 + 78x = 36
+ 180 +54 F 2x ¥ 6

2| 30x2 + 80x = 30

5 | 152 +40x-15 3x + 1

32 +8¢-3| 9t+27xt-x-3
| +9 + 242 F Ox

32+ 8x-3
+3x2 +8x F 3
O
HCF =3x*+8x-3
Now we will find LC.M
2x? =3x 41
LCM_ O+ 17¢" + 27¢ + Tx - 6)(x’ £ 7623+ 1TT=T)
= (2 = 3x+ D3x* + 170 + 27x2 + Tx - 6)
Working
2xP =3x+1

Ix’ +8x-3 6x' +7x° -27x* +17x-3
+ 6x* +16x’ T6x°

—9x'-21x* +17x-3
F9x’ F24x” +9x

: 3x' +8x-3
+3x’ +8x %3

0

-
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Q.6 27+ 3 = 13xT = T+ 15, 20 + 2 = 2007 - T + 24

Sol Firstwe Imd HC I
|

L

27V 3 - 1370k 1S 2+ 3 =200 - Tx + 24

423V 130 F 132 F I 2 15

1|20 -7 49

x=2

273+ 7% -9 | 224430°-13x2-Tet1S
£+ 2047 F Ox
-4~ 13x242x+15
FA4STF 142 118
| x*4+2x~3
3
Ixi=x=9§
~F2x=3 3@+ 32 -132-7x + 15
20 14¢ F 67
=T =Tx+15
Fo F2l 43x
- S = 10x+ 15
FS FlOox 15
0
HCF =x2+2x-3
Now we will find L.CM
2 -x-5
(x4 3x) 3= TN 2x" + X =200 - T + 24)
LCM_ sanEs

= (2 -x - 5)2 + 00 =207 - Tx+24)

—_
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Q.7 x"-x"-.t'+l,.1"+x‘-.r-l
Sol:  First we find HCF
1

x"—r‘-x+l x‘+,\-3-1-|_'
+ x4 FXrFr+]
2[22-2 x=~1
N - x‘-r‘-x’*l
+ 4 +x
-+
-+ 1
HCF =2-]
Now we will find LCM
(x-1)
LCM _Lﬁ-—l—"'——:ﬂ'j(x‘+xl-.r-l)

=(x-IA + X -x -
Q8 X+ +x+1, x4+ -x-]

Sol:  First we find H.CF
1

.t‘*-x]-x'l
tx't P ex1)

L

.t"*rl+x+l

2222 e

X+ | l S T T

+ x4+ O

x+1]
tx + |

S
HCF = x+1]
Now we will find L.C.M.
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(x’+1)
LCM _ e rF s 4 - x-1)
i (1)
=+ INA+ -3+ D)
Find the Required Polynomial.
Q9. A=x-5x-14,H=xT7,L=x'-10x7+11x+70,B="?

ol
Sol:  Formulaa B-= y
(x—35)
(x - T =10 +HxFT70]
- (X Se=1T]
=(x=THx=5)

=x=12x+ 35

Working
x-5

2-Sx-14| £2-102+ 11x+ 70
00 52 Fl4x

-5x2 +25x+ 70
FSx2+25x+70

0
Q.10. B=3+14x+8 H=3x +2, L=63+252+2x- 8,
A=
Hx L
Sol: Formula: A= 3
(2x-1)

_(Bx+2)(6x) + 25 427=8)
S JRISPEYRCS o

— m—
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=3+ 2)2x=1)
=6y + x - .

Workimg
2x = ]

3¢+ 14y + 18 6 +25x2+ 2¢-8

+ 6 + 28x° + |6x

-_3.\': - |4x- 8
+3x + 14x + 8

0

Q.11. The product of two polynomials and their L.C.M. are
46 - 32 - S6x — 48 and x* + 2¢F — 11x —- 12
respectively. Find their H.C.F.

Sol:
AxB =x*+6x -3 -56x-48
H =0 +22-1lx-12
L =7
A= B
Formula: = T

Cxt e 6x' -3¢’ -56x-48

1 b
x +2x =-1lx-12

Working
xt+t4

B+22-11x-12 | x*+6x -3 - 56x- 48
- + 223 Fl12 Fl12x

+4x + 8x2 - 44x - 48
+ 4 + 82 F44x F 48

0
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Q.12. The prmlmt of two polynomials and their 1.C.M. are
X+ & ~17x 4+ 1R2and ¥ + 60?4 Sx - 12
rmprclntlp.

Find their H.C.F,
Sol A B =x'e 5 - 2= 17+ 12

I =X+ 6+ Sx-12 .,
H =1
. Ax B
Formula H =
I
_r'+51"~r:—|?r+|2

-

v +6x +5y=12

H =x= ]

Working
=l

e ov e Sx-12 450 2-17x+12
+ X'+ 62+ 52 F 12

= = b= Sx+ 12
0+ 6x7 + Sx+ 12
0
Q.13. The product of two polynomials and their H.C.F. are
x*= 12x + 537 102x + 72 and x - 3 respectively. Find
L.C.M.

Sol:
AxB =xX'- 122+ 532 - 102x + 72
L =x=-3
H =7
A= B

Formula H = T

x' —12x" +53x7 =102x + 72
- (x=3)

—
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H = =9 4 26x - 24
Working
¥ -9 4+ 26x - 24

x=3 | =120+ 533~ 102x+ 72
+ x4+ 3

- 0x' + 532 = 102x + 72
F o +£27x°2

262 - 102x + 72
+ 26 F 78x

-24x + 72
: :24.: + 72
0

Q.14. The product of two polynomials and their H.C.F. is
= 8 + 2 + 20x-24 and x + 2 respectively. Find

their L.C.M.
Sol:
AxB =x'-5c+27+20x- 24
H =x+2
L =7
Ax B

FormulaL = H

_x' ~5x) +2x* +20x-24
(x+2)
H = -7+ 16x-12

Working
O =72+ 16x- 12

x+2 I[ 14-5,‘J+213+20x-24

+x'+ 20
-T2 + 2 +20x - 24
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F T 14

+ 1622 + 20x - 24
+ 16x° + 32

- 12x - 24

L 24

0
Q.15. One algebraic expression is x* + 3x? — 4x - 12 and
2’ + Sx? — dx — 20 other one is . Their H.C.F is x? - 4.
Find their L.C.M.

19
+L_r

Sol; .
A =437 -4x-12
B =0 +5x2-4x-20
H =x2 -4
k. =7
. i A Ax B
ormuia; L. = }f
i+l
() 438 —4=12)(x" + 5x? - 4x - 20)
- )

(x—1]
= (x +3)(x + 5x2 - 4x - 20)
=x*+ B8+ 11x% = 32x - 60

Working
x+3

=4 B+3d-4x-12
£-x +4x

3! =12
+ 3
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Q.16. One algebraic cxpression is =2t 4 2¢ - 2 und other
onc is A — x¥ = 2x + 2. Their H.C.F is x - 1. Find their

L..C.ML
Sol
A =0 =2+ 2x-2
B =x-x-2r+2
H =x-1
L =7
A= B
Formula: L = T
(x* +2)
_.(1.1--.*:-*'31":2'}(.1'1 ~x"—2x+2)
) 1)
=(x2+2)(x’ -2~ 2 +2)
=0 -x-2x+4
Working
42

-1 X -+ 2x-2

+ 0 F ol

Zx*= 2
+2x2 2

0
Q.17. Prove that H* + L’ = A’ + B’where H+ L =A +B 'H'
and 'L’ stand for H.C.F and L.C.M respectively and
'A, B' represent two polynomials.

Sol:
Proof: We know lh;{
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Now

and

Q.1

Sol:

Q.2

Sol:

H+ L A+B
(H+ L)' =(A+B) Taking cube

H'+ LY+ 3HL(H+ L) =A’+B'+3AB(A + B)

H'+ L' =A'+B'+3AB(A + B)- 3HL(H + L) (1)
H+L =A+B

HxL =AxB

Putting values in (1) H + L and HL

H'+1' =A+B’+3AB(A+B) - 3AB(A + B)
H'+L' =A"+B' Proved

Simplify

—
-
ed

a a+l a+2
_Na+)a+ )+ aMa+2)-3ada+1)

(ala+1)a+2)

i 2 2
a +3a+2+2a +4a0-3¢° -3a

(afa+1I)a+2)

—_—

_ da+2
(afa+1)a+2)
o 2Q2a+l)

B (afa+1)a+2)

Qu X-da 2
- +

(x-2a) x -Sax+6a’ x-3a

- X
+

—

(x-2a) x'=2av-3ax+6a’ x-3a
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—
2ua X—=a 2
(x=2a) x(x=2a)=-3a(ax-2a) x-3a
Ja xX—-a 2

—

B (x=2u) ) (x=2a)x=3a) = x-3a
_ 2a(x =3a)-(x-a)+2(x-2a)
(x-2alx-3a)

k|
_ 2ax-6a’ ~-x+a+2x-4a

(x=2a)(x=-3a)

Yax + ¥ —3a - 6a’

a

(x-2a)x-3a)

_ I a' N a® |
0 a+l a'+l a-1 d-1
- l(a’ -‘ll-a'(u: -I)+.‘:Jr"(r.arI +I)'—I(a: +1)
= (@ +1)(@ - 1)

2 .}
_ (o’ -l-ubl-u*irﬂ +ﬂﬁ-uz-|
(@’ +1)a’ =)

. 4
o +a _12

(@ + I -1)

] 4 4
a +2a —-a -

T (@t +IXE -1

35
—

=a*a*+2)- 1(a*+2)

_ {:I‘ - 2}((!‘ -1)
(' =1)
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Q4

Sol:

Q.5

Sol:

I | 2x+1
- +

XNrx+l x =x+l x'4xis|

oz | | 2y +]
= - +

Xex+l x-x+] (X +x+ ) =x+1)
I =x+ D= 1x* + x4+ 1)+ 2v+1
(x’ +x+ 1) —x+1)

2 1
X =x4l=x"=x=142x+1
(X +x+INx"=-x+])

|
B (x* +x+1)x° -x+1)
e |
hlxl+,r‘=+l}
@ (h=c) B h'(c—a) +.c'1{a—h)

(a+tb)fa+rc) (B+c)b+a) (c+alc+h)

~ uf[h-r}{hdr r)—b’{r-n]{f:+r1}+r’{n—h}(n +h)

(@+b)a+cKb+¢)
N a*(h? =cy-pi(c? -u:}+c‘!(u" -h")
: (a+h)a+c)b+c)
_d —dPe - b+ ath? + @t - b
. (a+b)a+c)b+c)
B 2a°h’ = 2h%1
-{a+h]{a+c}{b+c)
_ 2h(a’ =)
" (a+b)a+cKb+c)
_ 2b(a+c)a-c)
—(u+b}(u+c){b+c)
_ 2h(a-c)
- (a+b)b+c)
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! l X+2 x-2
.6 + e ) =
Q x=1 x+] x*+x+] x'=x+l

Sol:  Changing order

() x#2 ) (L x=2 ] ‘
w[.r—l .r:+x+l] [x+l .x"_-x+l
={.r"+J|r+l)-{'.\r—l}{.r+’.‘:’}4_[1*1—_1r+l)—(::|:—2}{x+|)
(x=<1)(x*+x+1) (x+1)(x =x+1)
.:(x:'+x+l)-(x?+x—2]+(x2-.r+l}-(.r2—x-2)
x -1 x'+1]
=.1r3+J;-+I-Jrz-r+2+,1r:—.1-:+]~r.1:'2+x+2
x' -1 x'+1
3 3

= +
i i
x =1 x +]

C3(xT+ )+ 3(xT =)
(= +)
S 3x 4+343x' -3
) x* -1
_ 6x'
a1
a’ +ab+b’ i a’ —ab+ b’

a+b a-b
_ (a—b)a’ +ab+b*)+(a+b)(a —ab+b?)

(a+b)a-b)
_(a'=b)+(a’ +b)
a’-b
_a'-b'+a +p
a' - b’
2a’

S oe——

a’l -p? .

L e

Q.7

Sol:
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A4 i 2 -
Q,ﬂ | X 1 _ X _1__ X+ L.
X*=2xr+y XX+ X
Sol. _ (TN ‘-_1' )x -y ‘_r ‘
(x=v) x(x+y) (x°+y)
_(x+vix=-¥v) (x=y)
- » ' x.r
(x=vMx=1y) x(x+y)
= |
0.9 11"-I ‘— X +18 . _r‘+‘,1-
x'+x=2 x +4x +16 x +2x +4x
_ L} 441 TR, 2 -
Sol. = {1,r+l}{.r 1) . (x) +1{..J X +.:.r +4
WV e2x-x-2 x'+4x°+16 X'+ x
_ (v+1)x-=1) !(1‘1'2)(12-21*!-4]‘1{_1‘:+2.‘L"+4}
x(x+2)-lx+2) x'+8x’ +16-4x° x(x+}h
(Completing square)

—

—_
—

(x+1)x=1) [.r+2)l’r:-2x+4]!f+2:+4
e »

(x+2)x=1) (¥ +4) =(2x) x+|

(W =2x+d)(x’ +2x+4)
(x°+4=-2x)(x" +4+2x)
(X' =2x+4)x' +2x+4)
F—T: -2x+4}£.r‘1+2x+4)

I
'+ 64h° N a’ —dab+ 166 a* +12ab-64b°

- 5 * 1
Q.lﬂ u3+3Uﬂh+ﬁ4h' a'+4ah+lﬁbz 03‘645

Sol:
g *{4!‘}.‘! d: *4“-”* Iﬁh: ﬂ: + I6uh-4uh‘64h}
_______ifi!— 7 T X7 ;X ) ]
: u: + Jaht |6ab + 64h a ~dab +16b° (a) - (4h)

w;’ -4ab+ wﬁ)! g’ +dab+16b”
= “u(a* 4b)+ 16b(a+ 4b)
(a+4b)a’ ~dub+16b") a' +4ab? 16b

ala+ 16b) - 4h(a + 165)
2’ -4ab+16b° (a-4b)a’ +4ab+16b)
(a+16bNa-4h)

== (arabNa+i6h)  a -dab+16d’ (a-4b)a' +4ab+16b°)
= I e —
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a a' -h' (a+b) —4ab
Q1 (a1 + h) - 2ab " (a+b) =3ubla +E ’ (a+ h) - 3;!:
a (@) ()
Sal: = a’ +b° +2ab-2ab " a' +b' +3ab(a+b)=3abla +b}!
(a+b)' -3ab

(a+b) -dab
N a (_u’ +b ){a: - h:) 5 a’ +b* +2ab-3ab
) (a’ +h:) a +b’ a’ +bh’ +2ab-4dab

; (ath)a=-bh) x_{i12+b3-ahl
(a+b)a' —ab+b") a* +b° =2ub
ax(a-b) _ ala-h)

a* =2ab+b* (a-b)

=

. ala—h)

. (a-b)a=b)
_a

) a-b

£ 5 1
a -1 a- +5a+6 a -4a+3
; =5 +

Q.12

a-a-2 a -5q4+6 a’'+4da+3
(@) =) “112—5u+6xu“+4u+3

@t =-2a+a-2 a' +5a+6 a‘'-da+3

1

Sol:

(a=1a+) Kﬂ:—2d-3{i+6 a’+a+da+
aa-2)+(a-2) @ +2a+3a+6 o -a-3a+)
_la-Ia+l) ala-2)-3(a-2) ala+])+3a+])
(a=2Na+l) ala+2)+3a+2) ala-1)-3a-))
={ﬂ“l}(ﬂ‘*l}x({I—Z}[ﬂ‘3]x(ﬂ+|)(d+3]
(a=2)a+1) (a+20a+3) (a-I)a-3)
a+l

—_—
—

a+?2
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Find the Square Root of the Following.
Q1 1627+ 2400+ 972
Sol: =162 + 12xy + 12xy + 9/

= (1637 + 1290) + (120 + 97)

= 4x(4x + 31) + Ip(dx + 3y)

= (4x + 3y)4x + 3y)

= (4x + 3p)?

\‘u';l 6x* +2dxy + 9_1'1 = J(4x + 3_1,*}:

= +(4x + ly)

Q2 (F = Tx+12)(x* - 9x + 20)(x* - 8x + 15)

Sol: = [*=3x-dx+12)[x?-4x-5x+20][?-3x-5x+15)
= [(_1"?-3.1}-{4_1: -I2]][{_r‘-{x)‘151—20}][{_3-31}“{5.!:-IS]]
= [x(x = 3)=4(x = 3)][x(x = 4)-5(x - 4)][x(x = 3)=-5(x - 5)]
=(x=3INx-4)(x-4)x=-5x-3I)Nx~-95)
= (x = 3)%(x - 4)}(x - 5)°
Now we will take square root.
= J(x-3V(x-4)}(x=95)}
=2+(x=3)Nx=-4)x~-9)

Q3 (F+8x+ T2 - x=3) 2 + 11x - 21)

Sol: = (% x+7x + TY (2= 3x+ 2x = 323 +14x - 3x - 21)
= [(P+x)+(Tx+ 7)) [(27=3x) (2= 3) [ (224 1 4x) = (3 x+2 1))
= [x(x+ 1)+ 70+ 1)) [e( 20 3)+1(2x-3) ) 2x(x +7)-3(x+7)]
= [(x + D+ D)(2x = 3)x + D][(x + TH2x - 3)]
= (x+ 1)’(x+ T)}(2c - 3)°
= J(x+1)’(x+7)'(2x-3) (Taking square root)

= +(x+ 1)(x + T)(2x - 3)
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Q4
Sol’

Ax+2Ux+4)x+6)+ 16

=ax+O)Nx+2)x+4)+ 16 (Ruunnng:ﬁg)
=[x(x+6)][(x+2)x+4)]+16
= (24 6x) x>+ 6x=8)+ 16, (i)

Let x4 br=y
=(ONv+8)+ 16 from (1)
=+ 8y +16

Q.5
Sol:

Let

=y + 4y +4p+ 16

= (37 + 4y) + (4y + 16)
=yt 4) 4y +4)
=(v+4)y+4)

=+ 4y

Putting values of y in x? + 6x

= (x4 6x + 4)?

= \/{x: +6x+4)° (Taking square root)

= +(x + 6y + 4)

(2x + IN2x + 3} (2x + 5)(2x + 7) + 16
(Rearranging)

=(2v+ I 2+ T)2x + IY2x + 5) + 16

= [2x+ IX2x+ T)][(2x + 3)2x + 5)] + 16
=[4 + 16x+ 7][(4x2 + 16x + 15] + 16
47 + lox =y

=(v+ TNy +15)+ 16

=32 +22y+105+16

=y +22y+ 121

=32+ 1ly+11p+121

=P+ 11y +(11y+121)
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=y 1)+ 11+ 1)

=+ 1) y+11)

=(v+ 1)

Puting value of v

= (4% + 16x + 11)?

. J{4.I‘J +16x+11)° (Taking square root)
= +(4x? + 16x + 11)

3 1 ) )
Q.6 [r‘+T -ID[:H-— +27 - x20
X X

3

Sol: [I:*’—‘ —I{]'(x+i +27 (i)

,r'J X )
]
.r -
e " L +2 =2 (Squanng both sides.)
X
» | 2
X *— » -2
e
2 in (i).

Putting values X +1— =y and1:+-;-1-=y;—
=2 =210y +27

=)= 10y + 25

’“}’2'5}“5_}'*25

=) y-5)- 5y~ 95)

=(y-35)-3)

=(y-

et
X

2
- J[ X+ l - 5] (Taking square root)
X

-l'-'--_
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= i[:c+l-5]
I [ ]

Q.7 ["1]* —4[f +1] g.(t#0)

Sol:

[ I

1
Let 14 =y

We know that

1

| 1
[f . ;-] = y? =4 putting in given values

Now / +I'=J" and
=y -4-4y+8
=y -4y +4

=y =2y=-2y+4 -
=Wy=-2)-2(y-2)
=(y=2Xy-2)

=(y = 2)?

Putting value of y.

1 2
= F""—‘_:}.
/
¢ I ‘I:
. J [+-=2
L

(Taking square root)

2

2
Q8 [1‘1+i:] *4[x+l] +12 ;x20
x x

Sol:

L]

|
X+—=y
X

Let
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Xt+t—
X

Squaring both sides

K

=Yy

: 1
—_y 1 = 3,4 . .
Putting x +x Y and X +11 =¥ =2 in the given

statement.
=07-2)7-42+12
=)yi-47+4-47+ 12
=y -82 + 16
=y'-4r-42+16
=07 - 4) - 407 - 4)
=07 - 47 -9)
= UJ - 4]1 .
|

From (1), putting values yi=x'+ ——%dy
X

i l -
= I +—‘+1-4]
I.

\
2
( 1
= I*""—::_?-
\ x‘ H

| A
= \([x; =2 (Taking square root)
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T e —— W
QY A+ 120 + 252+ 24 + 16

Sol- 2¢ + 3x + 4

2% 41‘4— + llri +25¢2 +24x + 16
+ 44
4x? + 3x 12x° + 252 424x 416
+ 124} 4 942

42 + 6x + 4 + 162 + 24x + 16
4+ 162 +£24x 4 16

0

Square root = +(2x% + 3x + 4)

9x* 3x 7 2y 4y’
—e———t =+ —=——(x20, y= 0)
Q.10 4}!2 2y 4 3x 9x?
Sol:
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Square root=1%

: : 8 4
Q.11. For what value of x, X tdxc s — ¥ — is a complecte

4
X
square, where x = ()

Sol:  First we will find quare root

5 2

.r-+2+—)

22
B bt |
Sl Aeadece 3.8
F = X

:l:.l"

2t +2 4:2+x+1+.i
3 3
| +4x2+4 ¥ X
s, 3 8,4
1["+4+-——;- ~f 4t —h—
x .TL X
8 4
+4 &7
X x

-8+x

For completing square remainder must be zero.

Therefore =8 +x =0

= x =8

Q12 I x*+ b + mx? + 12x + 9 is a complete square then
find the values pf / and m.

Sol: x+2x+3
o A4S a4 120+ 9
+
22 + 2x O+mad+12¢+9
+ 40 + 47

202 +4x+3 (=4 + mxt = 4+ 12x + 9
+62+12x+9

(I-4) + mx = 1022
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For completing square remainder must be zero
(1= 4)+ (m=10)2 =0
Therefore, [-4=0and m—-10=0
[=4 . m=10


Rectangle


