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Recall factorization of expressions of the following types. ’
ka+kb+ke, ac+ad+bc+bd,a £ 2ab+ ¥, @ —b, & +2ab+b -

Factorize the expressions of the following types: ‘
a'+a*h + b ora’ + 4b*, .l"+p.:+q. ad + bx + ¢,

(@ +bx+c)fa +bx+d)+k, (x+a)(x+b)(x+c)(x+d)+k
(x+a) (x +b) (x +0) (x + d) + kx*

& +3db+3ab’ + b, @ -3db+3ab’-b, &+ hH

Find highest: comarion factor (HIO) auil lesst comuion miltiple (LCM) of
Use factor or division wwdiod to determine highest common factor and least
common multiple.

Know the relationship between HCF and LCM.

Solve real life problems related to HCF and LCM.

Use highest common factor and least common multiple to reduce fractional
s VO

Find square root of algebraic expression by factorization and division.

= = —

Ansel Adams (1902 — 1984) wans a famous
American photographer known for his style of
detailed and focused photos that showed its
subjects simply and directly. To take sharp and
clear pictures, Adams had to focus the camera
precisely. The distance from the object to the
lens ‘p" and the distance from the lens to the
film *¢" must be calculated accurately to ensure
that sharp image. The focal length of the lens is
'f'. The formula that relates these measurements

is l+l=-1-_ This formula involves addition

P q
of two algebraic fractions with the help of
LCM.




The process in which an algebraic expression can be expressed as the product of its factors is
called its factorization. For example,

152y = (5x) (3xy) y
Here, 5x and 3xy are the factors of 15x7y.
Hence, the factorization process which converts expressions like 15 x” y into (5x)(3xy) is
essentially the opposite of the multiplication process.

ﬁMulliply‘_—! -

I‘nlﬂmmial = Factors
155y (5x) (3xy)

L, Factorize

In the previous grades, we have learnt about the factorization of polynomials of the following

types:

(i) ka+ kb +ke=k(a+b + ¢)

(ii) ac +ad + bec + bd= (c+d)(a+bh)

(i) a’+2ab+b =(a b)

(iv) a -b=(a+b)a-bh)

(v @& +2ab +b-¢ = (a+tb+c)(a+b-0c)
(vij & -2ab +b'-¢® =(a-b+c) (a-b-c)

Let us learn some more about the factorization of polynomials.

m—o Factorizing Expressions of the Forms

(@) a'+ak+b' (b) a +4b

() To factorize a* + a’h” + b* or a* + 4b*, we shall modify it and try to make it in appropriate
form to utilize the previous results for its factorization.

Consider: '+ + b = (d )Y + B + ()
Here first and last terms are perfect squares but middle term is not twice the product of the
square root of first and last term. So, we shall add and subtract @ *b*to make it twice.

Le including zero term

at+ah +b = (&) + &b+ @Y (VY -a'h
() +2ab (b)Y -d'b

(a +b ) ~(ab)

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

So, a‘'+a't +b' = (& +b +ab)(a+b -ab)
(b) Similarly, a* +64 &' =(a’y + (86"

o

ZeTo Lerm

{u Y 2 2 (a #(Hh*H [Hf:- ) =210 I?Hh )
{-:: + Bb° ]' l6a b‘

(a*+8h Y —idahl‘

= (a° + 8b" +4ab) (a” + 8" — 4ab)

Unit-04 Factorization and Algebraic Manipulation Natiuius! Aeask Fin
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Example 1:  Factorize the expression 8 x* 26 x*m* +18m",
Solution:  8x*—26x’m’+18m’
=2(@x*-13x"m* +9m")
=2[@2 x%) - 13 m’ + (3m’)’)
=22 P+ 2 2 A)3n) + 3m?) - 22 x)(3m’) — 13 ¥’
=2[@2 2+ 3m’) —12Xm — 13 Xm’]
2 (24 + 3m’) —25x4m’ ]
2[(2 52+ 3nm®) = (5xm)’]
=225+ 3m* + Sxm)(2 X+ 3m® — Sxm)

M—r Factorization of a Trinomial of the Form

(i) F+px+q (i) ax’+bx+c

To factorize a trinomial of this form means to express the trinomial as the product of two
binomials. To factorize such trinomials keep in mind the following steps:
(1) Make a list of all possible factors of ‘product of extreme coefficients’.
(i) Select a pair of factors among the list such that:
e their sum is equal to middle coefficient if extremes terms have same signs.
e their difference is equal to middle coefTicient if extremes terms have opposite
signs.
Example 2: Factorize the following polynomials.
@ ¥-Ty+12  (®)  m-2m-15
Solution: (a) " —Ty+ 12 .
=) —4y-3y +12
=y(y-4)-3(-4)
=(y-4(-3)
So, y‘—?y+*2 = (y-3)(y-4)

product of -3 and -4

sum of -3 and 4

(b)) m -2m-15

=m’ —5m+3m-15
=m(m-5)+3(m-35)
=(m-5)(m+3)

Example 3: Factorize 3x° + 22 x— 16 «— when middle term is positive & last term
: 1S negative
Solution: Ix"+22x-16
=3x* +24x-2x-16
=(3x + 24x) - (2x+16)
=3x(x+8) -2(x+8)
=(x+8)(3x-2)
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Factorize the following polynomials.

1. 2¢y -6y + 2xy' 2. 3nx —3x—3ny + 3y _
3. 18+ 108y + 162y 4 (k+2) ' -8k+2)+16 |
5. 9 +4-169" - 12x 6. (F-DE+D-p+HEF-1
7. X —6ac+9’ - 16b° 8 1-Z-2y-y
9. Fmd a polynomial whose factorization is (x + y — 2¢) (x + 2¢ + ) by using an appropriate
formula. * |

10. Show the expression x° + -h" -4+ 4xy as the difference of two squares.
11. Find the rmasmg factor in the following.

® (27 -3-2N=(+3)( ) (b) (5 + 12v-9) =( ) (x+3)

Factorize the toliuwmg expressions.

12. x*+4m’ 13. m'+m’+1 14, 3" 21 + 244 ‘

15. X+x'+1 16. 4x'+256)° 17.  12=Tx+x {

18, X -9r+8 19. 105-29:+10 20 -3y"+13p—4

21, ¥ -21x+90 22. x4+x-2 23, 3+ 1lx+6

24. 2 - Sxy -3y 25. 8+6x-5¢ 26. 6-Tx-5x _
127, 28406 28 u'- 1307436 29, y'-12-64 3
m—b Factorizing Expressions of the Forms

(a) (ax’ +bx+c)ax’ + bx+d) +k

(b) (x+aMx+bMNx+clHx+d)+k
(€) (x+a)x+b)x+c)ix+d)+ ke

The process of factorizing expressions of above types will be explained in the following
examples.
(1) {ar’+h.r+cuu’+hw+d1+h
Exampled4;: Factonize: (x +3x—-4)(x" +3x+5)+8
We observe here I.hat first two terms inside both the parentheses are same. i.e.
(¥ +3x—4 (x* +3x+5) +8

G SR

Letx” +3x = a , then above expression will take the form
= (m—4)(a+5)+8
= afa+5)-4(a+5)+8 3
a’+5a-4a-20+8 = a +a-12
a® +4a —3a -12
(a* +4a)—(3a+12)
a(a+4)-3at+4) = (a+4)(a-3)
(" + 3x + 4)(x” + 3x - 3) .....by putting the value of a.
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(b) (x+a)(x+b)ix+c)(x+d)+k
To factorize such expressions, consider the the following examples.
Example 5a: Factorize: (x+5)(x+3)(x+2)(x+6)- 88
Solution: (x +5)(x+3)(x+2)(x+6)-88 notice here, 5 +3=2+6
=[x+5)(x+3)][(x+2)(x+6)] -88
=(+8x+15) (X +8c+12) - 88
Let x* + 8x = g, then above expression will take the form
=(a+15) (a+12)-88
=ag“+27a+ 180 — 88
=a* +27a+92
=a'+4a+23a+92
=(@*+4a)+ (23a+92)
=ag(a+4)+23(a+4)=(a+4) (a+23)

.. By back substitution
= (2 +8r+4) (P +8x+23)
Example Sb: Factorize the expression
(z+1)(z-5)(z-9)(z-3)+44

Solution: § ¥
(z+1 }[:;5 j{z-9]{z;3}+4¢

Combine (z+1) with (z—-9)and(z-5) with (z-3).
Re-arranging the given expression, we have
-z +11fa—9){- 3)(z-3) +44
=(£-82-9)(F -8z +15) +44

By putting =* - 8z = x in the above expression, (©)  (x+a)x+b)x+e)x+d)+ke

Rwill ko e S Example 6: Factorize the expression.
—-9)(x+15)+44 (x4 I x4 2)x+ 3 x+6)-3x°
#f +:‘:t Igﬁir —135+44 Solution: (x4 I x+6)(x+2)x+3)-3x"
=x +13x = Tx - 91 (% + 64 TxNx* + 64 5x) =35

=(F+13x) —(7x+91) 5
=x{x+13) -7(x+13) let X +6=y
=(x+13)(x-7) = (y+7x)p+5x)-3x"

Now replacing x by = — 8z , we have 3 +Sxp+ Tap+ 35%° = 3¢
=(£-8+13)(F£-8:-7) ¥ 4123y +320°

¥+ 8+ dxy +32x°
y(y+8x)+4x(y+8x)
{(y+8)y+4x)
putting the value of y

= (2% +64+8x)(x" + 6+ 4x)

= (X +8x+6)(x* +4x+6)
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m_' Factorizing expressions of the forms:

(a) o’ +3a’b+3ab’+b’
(b) a'-3a’b+3ab’-b’
We have studied in the previous unit that:

(i) a’+3a’b+3ab’ + b’ =(a+ by’
(if) a’—3a’b+3ab’-b' = (a-b)’
The technique of factorization is elaborated through following examples. i
Example 7:  Factorize the following expressions. g aiby
() 272" +1+27°+9a (i) ©+=-—-3
X X

(i) 4x*(2x-15)-25(5-6x)

Solution: ) : " ;
i 27 + 1 + 27n + Oa i e AL

(1) H ‘ p p (i) x+ e ~3x

—[Sai +(1y +3(3&}‘{l}+3{3a]( 1y

3 1
= (3a)' + 3 (o) (1) +3 Ga) (1) + (1) =% g

—[1a+l',l l 1Y
() 4 (2x-15)-25(5-6x) =(0-36Y [E] +3tx}[ ] [EJ

= 8x'—60x"— 125+ 150x i fotad

= 8xX-60x+150x~125 _[x_ﬂ

= 2P-302G)+320 6 -6)

= 2x-5)
m—' Factoriz,lng the sum and difference of two cubes
(a) 2’ + b’ (b) a' - b’

We have studied in the previous unit that:

2+ b = (atb)(@-sb+b) and ' - b =(@a-h)(@ +ab+b%)

Example 8: Factorize: X +27y

Solution: ;

As, a + b =(a+b) @ - ab + b)
_ | SR vy v ¥ : ¥

So, X+2= (@*+@) = x+ )| {x}‘—{x} (3y) + (39 ]

(x+ 3y V(=3 + )

L]

Example9: Factorize x*-)".
Solution:  x*—* =) -0
= +y)(x' =)

Factorization and Algebraic Manipulation National Book Foundarion
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=(x+y)( e —.lflf“'_l': )(x—=y)( X+ .::_v+y: )
=(x+yMx-—»)( X — Xy +_1-';r M % +xy+ ;."E )

Example 10: Factorize 8a’ - 125b’ - 2a+ 5b

Solution:  8a’ — 125b" ~2a+ 5b

(2a)’ - (5b)’ - (2a- 5b)

(2a-5b) [( 20 +(2a)(5b)+(5b) ]—(2a-5b)

(2a-5b) (4a’ + 10ab + 256" ) —(2a—5b)

(2a—5b) (4a° + 10ab+ 25b° - | )«—— factorout ( 2a—5b)

Factonze the following expressions completely.
1. ¥=125 2. 8c+1 3. 3p'q -8l 4, 27+512% 5. t*-64

6. *+y" T.2-x+@-2) 8. 64(x+y) -2

9, 27p’+ 144pq’ - 108p’q - 64q° 10. 8p’ +q' + 12p°q+ 6pq’

1. 1258 -y = 75 2y + 155y 12, p'-9’q+27pq’ - 27q°

13. (2 - 3x + 6) (2¢° — 3x) - 55 14. (Y +2y-3) (¥ +2y+11)+48
15. Wy-D(y-3)(y-4)+2 16. (k+2)(k-3) (k+5) (k+ 10) + 375
17. (x—5)x-6)(x+3)x+2)+12 18. (x+1)x+2)(x~3)(x~6)-21x"
19. (x=2)x—6)(x—-3)x—4)-2x" 20, (5-x)2+x)10—=x)1+x)-T7x*

21. The expression a° + 729 can be written in two ways as :
(a) sum of two squares (b)  sum of two cubes,
which one will be uaed fnr factoring it and why? Also factorize the given expression.

22. Express 8 + 12t + 6t° + " as the product of three factors. Is each factor a binomial or a
trinomial?

—— e —— g R . B | —

——

Highest Common Factor ol Algebraie Expressions

As algebra is an extension of arithmetic, so we apply almost the same rules for finding HCF of

two or more algebraic expressions (polynomials) as used in arithmetic.
4.2.1 Highest Common Factor by Factorization

A factor of a polynomial is an-other polynomial which divides it completely. The common

factor of two or more polynomials is a polynomial which divides them exactly.

The highest common factor of two or more than two polynomials is a highest degree
polynomial which divides the given polynomials exactly.
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(a) HCF of Monomial Expressions

To Find the HCF of Monomials: _

1. Determine the HCF of numerical coefficients by prime factorization.

Il. Determine the common variables and select their lowest power that appears in all
monomials.
This will be the HCF of variables.

Example 11: Find the HCF of 18ab’c, 30a’b"c’, 24b’c’.
Solution: First we find the HCF of numerical coefficients 18, 30 and 24 as

18=2x3
I0=2x3x5
24=2"x13
< HCFof 18,30 and 24 =2 x3=6
HCF of b%, b’ and b’ is b%. «<—— least common power of b b s i

HCF of ¢, ¢’ and ¢’ isc. <+—— least common power of ¢
Hence, required HCF = 6b’c

(b) HCF of Compound Polynomial Expressions

To Find the HCF of Compound Expressions:
I. Write each expression in complete factored form. Repeated factors should be expressed as

pOWETS.
IL. Select the least power of cach common factor.
I11. The highest commeon factor (HCF) is the product of results of step-11.

Example 12: Find the HCF of 2m’ — 2mn, 4m* — 4m’n® and 2m’ - 4m’n + 2mn’,
Solution: First factor each polynomial expression completely as
2m’ - 2mn =2m{m-n]
4m'—4m’n’ =4m’ (m’-n’)
=2'm’ {m+n]{m n)
2m’ —4mn + 2mn® =2m {m —erm +n }
=2m(m - n]
Common factors with least power are 2, m, m—n

Required HCF = 2m (m - n)
Enmple 13: Find the HCF of the following,
ar + Jax + 12a, ax’ — Sax — 24a, 2ax® + Sax - 3a
Snlul:iun:a.rl+?a.1+l'?a-—a{t‘+i".r 12)
=a(+4x+3x+12)
=afx(x+4)+3(x+4)]
=alx+3) (x+4)
ar — Sax—24a=a (¥ - 5x—24)
=a(x’ —8c+3x-24)
=a[x(x—8)+3 (x-8)]

Wegtitmned Houd Founglation
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£ i--—--s---.',_.;:,..,._,,_,—.:’..‘..-—..__,—-."_. el i

2ar + Sax—3a =a(2x +5x-3)

What would be the

=a[2x2+&r—.t—3} HCF of a’-b’ and
=a[2¢(x+3)-1(x+3)] '™
=g(2x- 1) (x*3)

. Required HCF = product of all common factors with least power

=g (x+3)

1.(a) Find the HCF of the following monomials by completing the table.

Vionomuuals

16p’q, 9pq’r

10p°q’r, Sp’ar, 15p’qr’

14p*qr’, 28p°qr,
1.2 2
Tp'ar, 21p’qr |

Unit-04  Factorization and Algebraic Manipulation

(b)  Ifall common factors with least power of three unknown polynomials are 27, 3, pq and
(p+ q}z then what would be their HCF?

(¢)  Write any two polynomials of your choice having HCF as 1.

(d)  The only common factor of two polynomials is m — n and the only uncommon factor is
m’ + n’. Can you guess the unknown polynomials?

(¢) CanyﬂugumHCantwupnlynumia]sx]+51+imd | + 5x + x* without any

ure?
Find the HCF of the following by factorization.
2, (x+y)P, 2=y 3. (a-h)', a—2ab+b’
4. a’b-ab’, a’b’-a’d’ 5. xX'-49, ¥-4x-21
6. 12¢+x—1,15x +8x+1 7. o —d, acy - bex +ady —bd
8. m'-n', m'-n', m*-n’
v n.t2+1¢!x+as.Za.t:—iazx-ﬁa’.ﬂar+n2}:

4.2.2 Highest Common Factor by Division

Sometimes, it is difficult to factorize the given polynomials completely. In such cases,
we adopt division method to find the HCF of these polynomials.
We will explain the procedure with the help of the following example.

Example 14: Find the HCF of two polynomials X +x—5c+3and ¥’ +3x
Solution: The following steps will be followed for finding HCF.

Natiomal ook Fovdotion




Step-I: Arrange the given polynomialsin = ¥+ 3x) x" + ¥ ~Sx+3 (x-2

descending order w.r.t. the variables. + 0+

In this case, polynomials are already in -2~ Sx+3
descending order. F2¢" T 6x

Step-I1: Consider the higher degree polynomial as x+3)x+3x(x
dividend and lower degree polynomial as divisor and L el
start division process. 0
Step-II1: Since degree of remainder has become smaller — '
than the degree of divisor, so remainder will be taken as Divisor

divisor and divisor will be considered as dividend.
Continue the same process until we get 0 remainder. As x + 3 is the last divisor which gives
remainder as ‘0". Therefore, required HCF = x + 3

Example 15: Find the HCF of 12+ 16a + 7a’ +a’ and 13a + 5 + 14 +d’.

Solution: First arrange the given polynomials in descending order w.r.t. the variable.

ie. @ +7a’ +16a +12and @' + 5a*+ 13a + 14. Since degree of both the polynomials is same,
so any one can be taken as a divisor or dividend.

a’ +5a° +l3ﬁ'+l4) a'+7a’ +l&1+ll[ |
+a +5a° +13a+14

2a*+ 3a-— 2)J+5a:+13¢1+l4 f:aﬁ-?’
| &—— x2

' 24’ +10a* +26a+28

+2a" 434" - 2a

)

Ta’
x2
14a” +56a+ 56
+14a’ +2la~- 14

+28a2+428

I5a+70=35a+2)
a + 2) 2a’ 4 3a *E{JH"E

+2a +4a

Now divide 22° +3a —2bya +2.

S
~. Required HCF = g + 2 3 S 3
0

pa
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The least common multiple of two or more polynomials is a polynomial of lowest degree that
contains the factors of each polynomial.

4.3.1 Least Common Multiple by Factorization
The process of determining the LCM is almost identical to that for determining the HCF. Prime

factorization is also useful to determine the LCM of two or more polynomials. The LCM 1s
obtained by taking product of all factors (common and uncommon) with highest power.
(2) LCM of Monomial Expressions
To determine the LCM of two or more monomials, find LCM of the numerical coefficients and
LCM of each variable. Then find their product for the required LCM.
To understand this concept, consider the two monomials 45x"y and 60x’y"=.
First find the LCM of numerical coefficients 45 and 60 which is 180,
Now consider variables x, y and z.
LCM of x* and ¥’ = highest power of x appearing in any monomial = x
LCM of y and y* = highest power of y appearing in any monomial = %

LCM of z = highest power of z appearing in any monomial = z
Thus, required LCM = prnd:uil of LCM of coefTicients and [ C'M of each variable.
= 180xyz

Example 16: Find LCM of 18a’b'c’, 60a’b*c® and 424",
Solution: First we find the LCM of 18, 60 and 42 by pnime factorization as
18 =2x3%, 60 =2"x3x5, 42=2x3x7
.. LCM of 18, 60 and 42 = product of all factors with highest power
= %3 x5x7=1260
Now we find LCM of each variable as

LCM of a‘; and a: - a: (highest power of a)

LCM of b’ and b” = b" (highest power of b) Haleoma hias 60(x+1

LCM of ¢’ and ¢® = c” (highest power of ¢) english story hf,,,k,’_

*. Required LCM = 1260a"*b"c° 45(x+1) math fun books
(b) LCM of Compound Polynomial Expressions i S e

To understand the procedure, let us consider the following examples. | game number. What do

Example 17: Find LCM of x'y’ - x))! and ¥’y -»/’ you think can be the
Solution: First we factorize each polynomial completely. i s mm
.'l"}"]—x"}" = x{r} (x—y) . put i1 group. >

y-x7 = -y) = o E-pc+y)
We choose every factor with highest power as: v, x—yand x+ v,

Then their product is .r‘l_v‘* “Sx + (x —y)
: Required LCM = Xy’ (x + v)(x - )
= Xy (@-y)
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To find the LCM of Compound Expressions:
L thnuchpalyumal in complete factored form. Repeated factors should be expressed as

! IL Sclmthe'highutpuworofmwflmﬂmw.
| I1L The least common multiple is the product of the results of step I1.

T

Example 18: Find the LCM of 2~ 12xy + 16, ¥* - 6y + 8)7 and 3¢’ - 12)%. =9
Solution:
| 2 - 120y + 16y = 2(X° - 6y + 8)))
2 (x—4y)(x - 2¥)
(x - 4y)(x—2y)
3 - 4

R |

' .f:ﬁx_v+ Byz
- 120

i 3x + 2y)(x - 2y)
All factors with highest powers are 2, 3, x4y, x -2y, x+ 2y
‘ . Required LCM = 2 x 3 x (x—4y)(x — 2y)x + 2y)
= 6(x - 4y)(* — 4°) |
Note: Same pattern will be followed for more than three polynomials.

et

== : (

1. Give quick answers to these questions without doing any procedure. |
If HCF of two polynomials x° + 5x* + 6x and x° + 9x° +14x is obtained as x* + 2x, then:

(i) What would be the HCF of 5 (x* + 5x* + 6x) and x” + 97 + 14x? ‘
(i) What would be the HCF of x’ + 5x° + 6x and 2(x" + 9" + 14x)? . [
(iif) What would be the HCF of 3(x’ + 5x* + 6x) and 7(x" + 9x° + 14x)? H
(iv) What would be the HCF of 15(x* + 5x* + 6x) and 25(x* + 9x* + 14x)? |
(v) Does HCF of the given polynomials will remain unchanged if both are multiplied l

: by x?
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2. Find the LCM of the following menomials by completing the table.

() &Py, 4=
(i) 12%%, 24x°:
(i) 18z, 90z, 6x"y2’
(iv) x2’, 2v'x, 23.\‘3);:

Find the HCF of the following by division method.

3. a'+a-2,a 42 +a+2 4. O+20-4x 8,20+ T+ 4x -4
5. 2+ -x-2,3"-x+x-3 6. 3+2p*+Sp°, 5p+5p’+3+3p
7. 24x'—2x' —60x* - 32x, 18¢" — 6" - 39 — 18x

8. 20460 +x+3,3 497206, +32+ 20 + 6

Find the LCM of the following expressions.

9. 9a°b—b,6a’+2a 10. p’q-pd’, p'e*- p'q’

1. 4&fy—y, 28 +x 12. ¥-x—-6, 8 +x—-2.F-4x+3
3. n*=1,m® - 1m'=1 14, P+28-x-2,F-x-2,%-4
15. X +x-20,¥—10x+24, ¥ - x-30

4.3.2 Relation between HCF and LCM

Consider two polynomials P = a’—b”and Q = a’— 2ab + b’. For their LCM and HCF, first
factorize them as
P =a’ -b*=(a+b)a-b)
Q = a’-2ab+b’=(a-b)’
. HCFof PandQ=a-b
and LCM of P and Q = (a + b)a — b)’
Now HCF x LCM = (a—b )(a + b)(a—b)?
= (@ -b*)a-b)
= (a’ - b’)(a’ - 2ab + b’)
Also, productof Pand Q = (a’—b’)( a’ - 2ab + b’

Thus, LCM xHCF=P =Q

Hence, it can be generalized that:

product of their HCF and LCM = product of given polynomials
4.3.3 Finding of Least Common Multiple by Division

Sometimes, it is much difficult to find the LCM of given polynomials P and Q by factorization
method. Then in that case, we can find the LCM by division as follows. From the relation (1) we
have,
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P:r:Q P ) 0

LCM =
HCF  HCF
Procedure is illustrated through examples,

Example 19: Find the LCM of P= 10x* + 3¢’ + 8and Q = &' +3x + 10

Solution: First we will find their HCF as
5
8x' +3x+ Iﬂ)] 0x* +32" +8

x 4§ @ multiplying dividend by 4

400 +12x + 32
+ 40y + 50 + 15x
12¢ — 18 — 15x

where (12— 18— 15x) +3 = 4’ —6—5x = 4x' ~5x -6
Now, we will divide 8x"+3x+ 10 by 4’ —Sx -6
2x

4.r*-5x—ﬁ) 8x* +3x+10
+ R —llr —10%°

52+ 10+ 102 = 105 + 155 + 10
Again.{lﬂxz+ 1S+ 10)+5=2¢ +3x+2
2x—3

2% +3x+2) 4x' -5x—-6

+4.=: +4x +ﬁxz

i
—6 -9 -6
i)

. HCFis 2+ 3x + 2.

Now, we obtain the LCM using the following relation.
PxQ _ (10x* +3x" +8)8x* +3x+10)
HCF 2x* +3x+2

LCM =

HCF is not affected by
multiplying or dividing any
polynomial with any number
during the process of finding
HCF.

(Since, the HCF of two polynomials divides both of them exactly. So divide any polynomial of

numefrator by denominator.)
5 - 6x+4

2.1:+3,r+3) 10x* + 32+ 0x° +0x+8
-I-]ﬂl‘ +15x" +10x°
120 - 100+ 0x +8
—I’t —IS.r‘ 12x
&7 +12x 78
+ 8¢ 1_-111: + 8
(1]
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Hence, required LCM = (5x° - 6x + 4)(8x" + 3x + 10)

Example 20: Find the second polynomial Q when first polynomial P = x* - 5x + 6,
HCF = x—3 and LCM = x’- 9% + 26x - 24
Solution: P = ¥~ 5x+6, Q =7
LCM of Pand Q= x’ —9x* + 26x - 24 R e
HCF = x-3

J:—Z) x?=9x* +26x-24
_ HCF xLCM +x =2x°

P 72 + 26x-24
- (x=3)(x' —9x% +26x—24) = T + l4x

Q

Q x'-5x4+6 il o
0 _{1—3}(:1—9124-26.1;-—24} f]z 4
0

(x=3)x-2)
g X =9x" +26x-24
x—-2

Q = P-Tx+12

Find the HCF and LCM of the following.
i 16-4x, ¥+ x-6 i, a'-a’—a+l, at+at+1

il o +2¢° - 3x, 20" + 5 - 3x |

If HCF and LCM of two polynomials are x — 7 and x' — 100" + | 1x + 70

respectively. Then find product of two polynomials.

Product of two polynomials is x* + 3x’ — 12 — 20x + 48 and their HCF is x - 2.

Find their LCM.

The product of two polynomials is y* + 6y’ — 3" — 56y — 48 and their LCM is

'+ 23— 11y - 12. Find their HCF.

Find the second polynomial when,

First polynomial = x*+ ¥’ + x+ |, HCF=x+ 1 and LCM = (' + ){x* + '~ x - 1)

Find the LCM of polynomials 4x’ — 10x* + dx + 2 and 3x" - 2x* - 3x + 2 if their

HCFisx— 1. ehd '
In this topic addition, subtraction, multiplication and division of algebraic fractions will be
discussed.
4.4.1 Algebraic Fractions

: . 2
Algebraic expressions of the type X~ +2x+1 -1-t p
2x? —5x-3 :H ap

2
2

are called algebraic fractions.
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4.4.2 Multiplication of Algebraic Fractions
We multiply two or more algebraic fractions in the same way as common fractions in arithmetic. |

H‘% m% are two algebraic fractions, where T+ 0, U0, |
R S _RS |
Then, XU 10

In general, before finding the product of two or more algebraic fractions, we factorize the
numerator and denominator of each fraction, if possible, and divide out all the common factors,
to get the most reduced form of the resulting fraction.

Example 21: Find the indicated product.
x2 =1 T . +2
X +4x+4 x +2x-3

=l x%2
44x+4 x'+2x-3
= (x+1)x~1) - x+2
(x+20x+2) (x=1)¥x+3)

Solution:

_ x+1 1
| —x+23x+3 .
| . x+1 - x+1 [
| (x+2)x+3) X +5x+6 :
|

4.4.3 Division of Algebraic Fractions

G |
If 2 and - are two algebraic fractions, then x|

Q

s$,.1_5. 050 0. 020 0 |
U-:- 0 U“T UT,WMEU#.O,Q#ﬂmﬂT# (

To divide one fraction by another, invert the divisor and proceed as in multiplication because ‘to |
divide' by a fraction means ‘to multiply® by its reciprocal. :
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Example 22: Find the indicated operation.
rr-s r-s

Solution: =
(r+s)r—s) LLp
T r—§

s(r +s) sr+s’
r r

3x’ +6x°

2x* +x-6
3’ +6x°

2x +x-6 ¥ {612- 15%)
3x’ +6x° 1

2+ x-6 6x*-=15x
ea2) ]

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

Example 23: Simplify: + (6 - 15x)

Solution:

x > BNAAL -
- (2x-3)2x-5) 4x* ~16x+15

444 Addition and Subtraction of Algebraic Fractions

Algebraic fractions are added or subtracted just like arithmetic fractions i.e., by
manipulating LCM of their denominators.

Example 24: Simplify the following.
:'+1:+2+{-2x—2)
2x 2x
x’+2x+2+{-2x-2}
2x 2x
" X +2x+2+(-2x-2)
2x
_ X +2x42-2x-2
2x

Solution:

2

- 2
2x

- X
2

&
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Example 25: Perform the indicated operations.
~2x 3 3 8x-12

*+3 3—x x2'=9

-9 ~
A Solution: = 2 '-8{ 2 I
| 1+3 3—.’[.‘ .'l"'-g |
S —_ -2 |
: - 2_t+ 3  8&x-12 s " R (0T -
x+3 x-3 (x+3)(x-3) e
~2x{x—= - —(8x—
o = 2x(x=3)+(I)x+3) - (Bx-12) - LCM s (x+3)(x-3)
i (x+3)x—3) * !‘
. -3x—-9- - |
=2 +6x-3x-9-8x+12 simplify the parentheses
(x+3)x-3) [
l —2x —5x+3 renli I[
it - combine like terms . I
(x+3)x-3) '
=(2x? =
~—12x" +5x-3) <+ negative sign is taken as common [
(x+3)x-3) '
_ =12x-1Xx+3)
(x+3Nx=3) i
= "I_Z,.T:_l_l
(x-3)
| 2x-1 |
| - : +——— reduced form !
x—3

4.4.5 Algebraic Fractions with Combined Operations

When two or more operations occur in any algebraic expression then the rule for order of
operations (DMAS) must be followed. l
Example 26: Simplify. i
3ul +5uv+2v'  2u+6v  ut+6uv+9v

SOV U -4V wv-2w'
Solution: Division is performed before addition while simplifying an expression. ]
Therefore, first we will simplify fractions having *+' sign. {
3t 4 5uv+2v' | 2u+6v _u +6uv+ 9 !

W+ S5uv+6r W -4 wv-2w’

3t +5uv+ 2 2u+bv | wlv—2an
W+ Suv+6v' w4 u + Guv+ N

3’ + Suv+ 20 Au+3v)  wvu- 2v)
wl +S5uv4+6t  (wA2v(u-2v) (u+3)?
| 3u’ + Suv 4 2v* 2uv

w’ +S5uv+ 60t (u+2vNu+3v)

M -
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3’ + Suv+ 20 3 2uv
(e +2v)u+3v)  (u+2v)u+3v)
31+ Suv+ 29 + 2uv
(4 2v)(u + 3v)
3t + Tuv+ 207
(0 + 2v)u + 3v)
(3u + v +2v)
(1 + 2v)(u + 3v)

1.  Answer these without caicdnunrns.
i Product of what algebraic fraction andx’ +7x—-8is 1?

+.v’

m m+n
i i i i ?
Sum of what algebraic fraction and S m-'_ﬂz'*”z

iv. What is the product of an algebraic fraction and its reciprocal?

ii. Which algebraic fraction divided by ——— gives 1?

Simplify the following (where all the expressions in the denominator are non-zero).
2 Mx* -7x  x% 42x 5 @b'+3ab 2a+1
12 424 2x-1 r 4a’ -1 ab+3
a-b a'-b' s aud 5. 6x° y* L3y
a’+ab a’-2ab+b* a’+b’ =y x+y
8a’ -1 +6a’—13a+5x2a‘+u]
4a’ +2a° 15a-25 |5a°
x' ~8x-9 K.x —25 x*+4x-5
X =17x+72 x*-1 T 0% 48

| S 5 9 I a 5
2x-3y 4x’ -9y xx—yp) yx+y)
5x+5 . 6-2x 2a 5 4(3a+2)

32x-1) 2(1-2x) th 2a-3 6a+9 3(4a’ -9)

- F
R 5, =P g [1+—I”)

S+x—18x" 2+5x+2x7 l+g¢ p+p -p
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1.5 Square Root of Algebraic Expressions

The square root of an algebraic expression is defined as one of its equal factors e.g.,
x + y is the square root of ¥° + 2xy + 3* because,
X+ 2y 4y =+ )

The square root of an algebraic expression P is another algebraic expression Q which, when
squared, gives P. Thus, if P = (- Q)° then Q and — Q both are square roots of P.

Square root of an algebraic expression can be obtained in two ways.
I.  Factorization Method ii. Division Method
4.5.1 Square Root by Factorization Method
In this method, before applying the square root, given expression is written in the form of a
complete square. For example, to find the square root of 4a” + 12ab + 9b°, first we will convert
the given expression into a complete square as follows:
4a’ + 12ab + 9b° = (2a)" + 2(2a)(3b) + (3b)’
= (2a + 3b)’
=[% (2a+3b))*
Now, applying square root on both sides, we get.

Jda® +12ab +9b* =+ (2a +3b)

[ 2
Example 27: Find the square root of (a+—-] - 4 [a—l].
a d

Solution: To find square root of such type of expressions,
we can adopt two methods.
Method-1

el - G-

Il
8
|
b
+
|
fa
e W e
I
|._.
+
| %]
.|_
2%

[o- T4 =+ () mmmmn
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Method-11

or a -2+ ]—=.t'z

or e:1+-—-—xz+2
Substituting valuesfmmml:nns (a) and (b) in equation (i)
(a+1] —4[:;-1] = (FP+2)+2-4x
a a
= F-dx+4
= (x-2)

Now, replace x by a - % in equation (i1)

L e e
o

Example 28: Find the square root of (2a + 1)(2a + 3)(2a + 5)(2a + 7) + 16.
Solution: T X 7
(2a+ 1)(2a + 3)(2a + 5)2a + 7) + 16 = [(2a + 1) (2a + 7)] [(2a + 3) (2a + 5)] + 16

= (4a* + 16a + T)(4a” + 16a + 15) + 16
= (4a’ + 16a + 7)(4a’ + 16a + 7+ 8) + 16
(2a+ 1)2a+3)2a+5)2a+7)+ 16=x(x+8) + 16 ....(put4a’ + 16a + T=1x)
=X+ 8+ 16
=2+ 2(x)(4) + (4 = (x+4)°

Now replace x by 4a” + 16a + 7
(2a+ 1)(2a+3)2a + 5)2a+7)+ 16 = (4a" +16a + 7 + 4y =(4a’ +16a+ 11)’
Applying square root on both sides, we get

J(2a+1)2a+3)2a+5)2a+7)+16 = + (4a°+ 16a + 11)
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4.5.2 Square Root by Division Method

To understand this method, consider the following example.
Example 29: Find the square root of 9x* - 42xy + 49" by division method.

Solution: Ix=Ty « root

l\!‘}x’ =3x|-» 3x 9x’— 42xy +49)°

+3x [+ 9%

[, ;;2;3; % ] 6x-7y — 42xy +49)" o remainder
X *_4
7420 +49°

0 < remainder

*, Square root = + (3x - Ty)

Example 30: Find the square root of 4(1:’ + l) + 12[::4» -I—] +17,x #0.
X

X
i 4 12
Solution: 4[_1:- +l1]+ 12[;+ij+ 17= 4 +—+ 120+ —+17
X X X X
=47+ 12+ 17+ A - i, <— arrange in descending order
X x
2
2¢+3+ =
X
2
2x ad+ 12x+ 17+ 2 +il
X X
+4x"
4x+3 +12Jc+11'+£+i1
X X

.. Required square root is [Zx+3+ 2]

x
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Sometimes the given expression is not a perfect square and to make it a perfect square, we add
(subtract) some value to (from) it. Consider the following example.

Example 31: To convert x'+4x’ + 10x* + 10x + S into a perfect square,
i.  What should be added to it?
il. What should be subtracted from it?
iii. What should be the value of x?

Solution: First we try to find the square root of the given expression as
X' +2c+3

e a0 + 10x+ 5

+x!

47 + 10°% + 10x + 5

+4x° + 4x

6 + 10x+5

+ 6x +12¢ +9

- 2% -4

For a perfect square, remainder must be zero, but here remainder is — 2x — 4,
Hence,

i. Expression will be a perfect square if we add — (- 2x—4)=2x+ 4 init.
ii. Expression will be a perfect square if we subtract — 2x - 4 from it.
iii. For the value of x put remainder equal to zero as
“2x-4 =0
~2x=4 or x=-2
. For x=— 2, expression will be a perfect square.
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Example 32: For what values of m and n, 9x' — 24x’ - 14x° + mx + n is a complete square or
perfect squre?

Solution: First we try to find the square root of 9x* — 24x’ — 14x* + mx + n.

3¢ —4x -5

3¢ | 9x'-24x' 14 + mx+n
+9x*
G- 4x —24x* - l4.t'2 +mx+n
<24+ 168
. 6 —8x—5 ~302% 4 mx+n
~30x + 40x +25
mx—-40x+n-25

= x(m—40)+(n-25)

The, given expression will be a complete square if the remainder is zero. This is only possible if,
m-40=0 and n-25=0
or m = 40 and n=25
Hence, for m = 40 and n = 25 given expression will be a complete square

Find the square root of the following by factorization.
1. 16y°-56y+49 2. 25a'-30a’+ 92"

3
& [xl-l:] +4[1’—L1)+4, x=z0 4, (a1+—1—2-]~3(a—l]+l4fﬂ¢ﬂ
x x a a

5 (@a+2fa+4)Na+6)a+8)+16
Find the square root of the following by division,

6. X'+B8°+20°+ 16x+4 7. K+ 107+ 317+ 30x+ 9

8. 49b' + 184°b*+ 4a’b + a* + 28ab’ 9, 4¢' —12x° + 29" - 30x + 25
] 4

10. 1 =10x+27% - 10x" +x* 1, o +ad-— +2, x 20
X X

56 49 S |
. d-8a+2+ —=+=, a=»0 19; &=t e S
2 = 1 » 2 216
14. 4.1:"'+32:;r1'f-'='?*l.'i+gg‘+~I—238
X X
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To make a* - 10a* + 27a® - 9a + 2 a perfect square:

i.  What should be added in it? - ii. What should be subtracted from it?
iii. What will be the value of a?

Find the values of p and q if x*~ 12¢’ + px + g is a complete square.

For what value of k, the expression y* + 4y" + k + 1}...1‘ becomes a perfect
¥ ¥

square, where y =0.

4.5.3 Application of Factorization in Daily Life

We use various basic principles of mathematics quite unknowingly in our daily life. Like, we are
always using addition, subtraction, division and multiplication everywhere, from restaurants to
public transport. When children learn about numbers and basic mathematics. This happens because,
with time, we become familiar with the concepts. They can frequently apply these concepts in
solving their real life problems. Factorization is a similar example of this, we have a bunch of real-
life examples where we use factorization extensively, making our daily lives casier.

Example 33:
Mustafa is working on a space project to make a cuboid with the volume as the difference of

2 cubes of sides x and y respectively. Help him to find:

a. Expression for volume of the required cuboid.

b. Expression for any one side of required cuboid.

¢. Expression for Area of any one surface of required cuboid.

Solution:
Mustafa is working with cubes of volumes:
Volume 1: &* Volume 2 : y*
Difference of 2 volumes = x*—y*
a- Volume of required cuboid = x* — y*
b. x'=y' = (x—y)(* +xy+y?) (by fmmnzmg}
The volume of a cuboid is factorized in one linear and one quadratic factor. So the expression for

length is “x —y”
¢. The quadratic factor in above factorization represents Area of a surface. i-e Area of one surface
s +xy+y.
Example 34:
Volume of a cubical container is given by expression {.r’ 6x*y + 12xy? — 8y3) m®. Find:
. Expression for length of each side
. Expression for area of the base
>. Expression for total surface area
- Expression for cost of painting all outer surfaces at the rate of Rs.50/m?,
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Solution:

Volume of cube = [3= x* — 6x*y + 12xy* — 8y*

o oR
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= (x—2y)°
Length of each side is (x — 2y) m
Base area = [*= (x — 2y)* m*
Surface area = 612 = 6 (x — 2y)* m*
Cost = rate X surface area = Rs. 50 X 6 x (x — 2y)*

= Rs. 300 (x — 2y)?

In a map of an industry, expression of area of a rectangular veranda is given by
(x*—2x—3)m*. Find:

a.  expressions for both dimensions of veranda.

b.  expression for perimeter of veranda.

¢.  expression for cost of fencing veranda (@ Rs. 200/m.

d.  expression for the cost of carpeting veranda floor @ Rs. 250/m?.

Area of a square shaped surface of a machine is given by the expression

(25x*—30x + 9)m?. Find:

a.  expression for the length of the surface.

b,  expression for the boundary of the surface.

¢.  expression for the cost of polishing the surface of machine @ Rs75/m’.

d.  expression for the cost of edging around 2 sides of the machine surface @ Rs 28/m.

Volume of a cubical oil tank in an oil refinery is expressed as

(125x°—150x* + 60x—8) m’. Find:

a.  expression for height of oil tank.

b,  expression for surface area of oil tank.

c.  expression for painting it from outside @ Rs32/m’.

A mechanical engineer working on wheels of a machine, finds their areas given by

A =né—6nx +9nand Az=! mx—10nx +25 7. Help him find radii of both wheels.
A machine has two squared shape pressers with areas expressed by 25 m* and 36n?
respectively. Difference of these areas describes a rectangular presser. Find dimension of
the rectangular pressers.

Distance covered by a missile to hit the target is given by expression (x* + 5x + 6)m.
Find:

a. the possible expression for speed of missile

b. the possible expression for time to reach the target




*  Factorization of expressions of the following types.

Type-I: ka+kb+kc=k(a+b+c)

Type-Il: ac+ad+bc+bd=(a+b)(c+d)

Type-lll: a’+2ab+b*=(a+b) and a’-2ab+b*=(a—-b)

Type-IV: a*~b’>=(a+b)(a-b)

Type-V: nl+2.ab+b1—c1-[a+-b+c)(a+b-c)and
a’~2ab+b'-c’=(a -b+cla-b-c)

Type-VI: a*+a’b®+ b'=(a® + b*+ ab) (a’+b* - ab)
a'+ 4b'= (a’ + 267+ 2ab)(a’ + 2b* - 2ab)

Type-VII: & +px+q  (factorize it write p as the sum of the factors of q)

Type-VIIL: ax’ +bx+¢  (factorize it write b as the sum of the factors of ac)

(x+a)x+b)e+e)x+d)+k (where a+b=c+d)

Typc-lx:{ (ar + bx + c)av* + bx + d) + k
(x +a) (x+b) (x + &) (x + d) + ke’

Type-X:  a’+3a’b+3ab’+ b’ = (a+ b)’ and &'~ 3a°b + 3ab® — b’ = (a— b)’
Type-XI:  a’+b'=(a+b)a’-ab+b%) and a’~ b'= (a— b)(a’ + ab + b

HCF of two or more polynomials is a highest degree polynomial which divides the
given polynomials exactly.
LCM of two or more polynomials is a least degree polynomial which is exactly
divisible by the given polynomials.
Product of two polynomials P and Q = Product of their HCF and LCM i.e.

P x Q= HCFxLCM

An algebraic expression of the form gwhml"mdetwonpmsiommd
Q =0 is called an algebraic fraction.

A fraction having rational expression in its denominator or numerator or both, is called a

complex fraction,

In case of division, after converting the fractions into multiplication form, follow the

same rules for
simplification as applied in the product of algebraic fractions.

Use ‘DMAS" rule while simplifying the algebraic fractions having more than one operation.

Square root of an algebraic expression is defined as one of its equal factors.

Square root of an algebraic expression ‘P’ is another expression ‘Q’ which, when squared,

gives ‘P’
i.e.if P = (£Q) then, + Q and - Q both are square roots of P.
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1. Encircle the correct option in the following.

(i) Factorsof —2—a+a’ are
(@) (a-2)a-1) (b) (a+1)a+2) (c)(a+2)fa- 1) (d) (a+1)¥a-2)

(ii) Factorization of x’ —x + % is
1 | , |
L e h = -2
(a) [“2] [x 2) ( I[x+2] (x=1)
(c) [I- er] (x+1) (d) (I-— %J [x— -;—)

(iii).  (x*+m*) x+m)(x*+m*)( x —m) is the factored form of
(@) x*-m' b x*+m €y x*-nm (@ x*+m
(iv). a'+64b'is the product of

(a)  a'-4ab+8b? and a’+ dab+ 8b* (b)a’+ 8b° + 4ab and a°— 8b® + d4ab

(c) [az + 8b%) (d) none of these
(v) x(2a+3b+7)+x(2a+3b+3) equals

(1) 2x(2a+3b+6) (b) 4x(2a+3b+6)

(<) x(2a+3b+ 7)(2a + 3b + 5) (d) (x+x)2a+3b+12)
(vi)  Which is the highest common factor of —122%7, 6xy", 24x'y*?

(@) -6 (b) 675 () 60 (d)y 247
(vii) 'What is the least common multiple of 12:¢)*, 6%, 24x’y?

@ Gy (b &Y (€ 6x (d) 245
(viii) ‘What is the highest common factor of 7x — 6xy and Sxy”* — 3x*?

@ (T-60(5' -3 (b)  (Tx—6xy) (5y'x —3%)

@) «x (@  x(7-6y) (5 -3%)

(ix) Least common multiple of 7x — 6xy and 5y°x — 3x is:

(@ (1-60 (5 —3x) (b)  (Tx-6x) (5 - 3

() =x (@  xX(7-6y) (5 ~3%)
(x) HCF of 7x* - 8" and 3¢’ - 5" is:

(@ 1 ) (-8 -5

€@ T° -8 @ -5
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LCM of 7x’ — 8y and 3x" - 5)” is:
@ 1 o (P-8HEd -5
€ -8 (@ 3X-5°
ﬁw‘
Whatlslheproductnf3w, and v’
w?  wv’ 2w

(a) ‘B?Xﬁw“ (b) “; (c)

J’
2

What is the quotient of %-&

3y 3
(a) 0 (b) 5y

What is the sum of 2d

3a 2a—a
® ﬂl—lmlI at—} ( ﬂ+@ —ﬂ{} a

What is the difference of ———and —* 7
xX+y  Xx+y

— — — 1 —
(@) = o) PENEE . Wyl 3 @ ==
x+y 2x+2y x+y x4y

If product of two polynomials is (a — b)” (a + ab + b%) and their HCF is a — b, what is
their LCM?

(a) a-b (b) (a—b)'(a’ +ab+b?)
(c)  (a-b)(a’+ab+b") (d) a’+ab+b?

If product of HCF and LCM of two polynomials is (x* — ") (x + y) then what will be the
product of these polynomials?

(@ x*—) ®)  @E-»EE+¥)

€© @@= ++)) @ - -+y)
i) What is the square root of 36x%'%?

(@)  &x%'® (b) 6y €) &) @ 16"
What is the square root of (15x° — 7%)* 2

@ +(15°-77% @) 15¢-7%)

(€) +(15x-7y) (d) £(15x-Ty)
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(xx) What is the square root of [—[2; + . + 1)] ?
_ X

2 2
(a) i[l\:+£+[] (b) [2x+-!—+l] (c) 21+l+l (d) 1’21+l+l
X x X x

Factorize the following.

2.
4.
6.
8.
10.
12.
14,

15.

16.

17.

19.

20.

Unit-04

(a*-5Y-13(a"-5) +36 3. 6 + 19x + 15
(x+ 1) (x-3)x-5)(x-9)+44 & X128+ 16
Bx*+4x-5)(3x*-2+4x)-4 7. 2m* + m’n’ - 3n*

 + 102°Y - 56y° 9. x'+2ar—bx—2ab

a?-ps 1. 28 y+ 64x’y - 60x"y
Hx—y) —(x-y) L O Pz gy [.'n2 —4q + 3:!1."‘«1:]1
eyt -1y

Find the highest common factor of the following.
H F+3°-8-24,0+3-3x-9
() -3 -2¢-x-1,%"-3-x-1

Find the LCM of the following.

@ 20 +3x+1,2845x+2,7 +3x+2

() 3F+11c+6,30 +8x+4,x"+5x+6

Find the HCF and LCM of the following expressions.
a(a+c)-b(b+c),b(b+a)-c(ct+a),c(ctb)-a(a+b)

: 92 6a 101 4x 4°
Find the square oot of ——— 2 + -
: i % x* S5x 25 15 9a°

Simplify the following (all the expressions in the denominator are non-zero).

M

¢ —-2x-15

¥ rx—2 x*+5x+4 [(x*+3x+2 x+3
x R + x
x*-x-20 x'=x

1 | 1
- +
41 (e+)x+2) (x+1)x+2)x+3)
Find the values of @ and b if
£t + @ + b — 4x + 4 is a perfect square.

(i)
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