Know that a rational expressions behaves like a rati i
Define a rational expression as a quoti o polynomials p(x) and g(x),

where (x), is not the zero polynomia
Examine whether a given algebraic e @' nisa
L 4

Polynomial or not,

Rational expression
qz i %m in its lowest term, if p(x) and q(x) are
coefficients and having no common factor.

Reduce a give i ssion to its lowest form.
Find the su iffe and the product of rational expressions.
Divide a ratio xpression by another rational expression and express the result in
its lowest form.
Fin es of the algebraic expressions at some particular real numbers.
formulas
% (1 -b)?=2(n’+ b?) and (a + b)’- (a - b)? =4ab.
d the values of ‘w?+ b* and of ‘ab’ when the values of ‘a+b" and
‘a - b are known.
Know the formula
(a+b+c)=a’+b*+c?+ 2ab+ 2bc+ 2ca.
Find the values of a* + b+ ¢?, when the values of a+ b+ ¢ and ab+ bc+ ca are
given.
Find the value of a + b + c when the values of #*+ b? + ¢2 and
ab+ be + ca are given.
Find the value of ab+bc+ca when the values of a2+b +¢2 and
a+ b+ care given.




®

Know the formulas
(a+byi=a3 +3ab(a+b)+ b5,
(a-b)3=a>-3abla-b) - t°.
& Find the values of a* £ b, when the values of ‘a = b and ‘ab’

are given.
1 1
L g Find the values of x3+ x_3 when the value of x £ ; is given. ‘

Know the formula
@'t b =(a £ b)(n?Fab +b2).
1 ‘ r
@ Find the product of x + and x2+ xiz -1 :

1
L Find the product of x - = and x? +x—12 +1,
L 4 Find the continued product of
(+ Y-y +xy+ ¥ )2 - xy+ 2.

Recognize the surds and their applications.

Explain the surds of the second order.

Use basic operations on surds of second ordn ize the denominators and
1

to evaluate them.
Explain rationalization (with precise mef real numbers of the types e
1

and their combinations d y are natural numbers and a and b are

VE+\y

integers.
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3.1 Algebraic Expressions

We have already studied about Algebraic expression in previous
classes. Let’s discuss its types.

Following are the three types of algebraic expressions.
(@)  Polynomial Expression or polynomial,

(b)  Rational Expression,

()  Irrational Expression.

Polynomial Expression or polynomial.

A polynomial expression (simply say polynomial) in
be written as:

(@)

ble x can

a,are real numbers. Usually, a polynomi oted by p(x), so the

above polynomial can be expressed as:
P(x)=apx" + ax" 14 a,x% e ot B gXi 4 a,

If a,# 0, then the polynomi said to be a polynomial of

degree n, and a, is called 1ea cient of the polynomial.
Some examples of pol their degrees are given below.
(i) 8x—5,degree 1 -2 +5x +1, degree 4

v) 12x* -2+ = th2 3x+1,degree 4

(iti) 6x™ +3, de
(v) 4, degre m) J10 x12+2x —x° —18x+1degree 12
The algebraic eXpression x” —x”y* + x*y* —10 is a polynomial with two

d y and its degree is 5.

A" + @ xn ™ L4 g xt-24 gxt=3, | .+ a,
Where ‘n”is a non—negative integer and the loefﬁ B R il

variable

the algebraic expression x’y’x’—x'y*z’ +x?yz-34 is a
ial with three variables x,y and z and having degree

Ofhighest sum of powers) and so on.
@ %’ Remember

A polynomial consisting of only single term is called monomial.
3x, 7xy, 6xy?2 etc. are some examples of monomials.

. A polynomial consisting of two terms is called binomial e.g.

x+4, 5x+y, 7x- 3 etc. are some examples of binomials.

A polynomial consisting of three terms is called trinomial e.g. x>-2x+ 1

14
J
G
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Exzy2 —5xy +3, etc. are some examples of trinomials.
. Other polynomial which consisting of four or more terms, called
multinomial.

(b)  Rational Expression. Q
( ere

An algebraic expression which can be written in the for
g(x) # 0, and p(x) and g(x) are polynomials, called a ra@ ression

mx

2 2
For example, i 2 x+1 32’ -5x+4 e a@e examples of
X

x-5 ' x*+6x-5

rational expressions.

(c)  Irrational Expression.

X
An algebraic expression whi e written in the form of M,

9(x)
where g(x) # 0, when p & are polynomials is called irrational
expression in x.

3
1 Ax+l iﬂ,\/}Jr—s— etc. are some examples
X J_—9

For example, =
x
of irrational expressions.

3.1.1 Kng a rational expressions behaves like a rational

p

and ¢ be two integers, then—may be an integer or not. Therefore,

the number system is extended and L is defined as a rational number,
q

where p,qe Z provided that g # 0.

Similarly, if p(x) and g(x) are two polynomials, then % is not

necessarily a polynomial, where g(x) # 0. Therefore, it is similar to the




UNIT-3 I -
ALGEBRAIC EXPRESSION — 4
AND FORMULAS ' _ ﬂ

3.1.2

3.1.3

Solution(i):

Sol@
is a polynomial, because each term has positive integral exponent.

idea of rational numbers; the concept of rational expressions is
developed.

Define a Rational expression as a quotient f; (x) of two
polynomials p(x) and g(x), where g(x) is not the

polynomial.
As we know that the expression in the form— where p q(x)

are two polynormals provided g(x) is non-zero pol ; called a

rational expression.
2

For examples LS ,3x* +4 # 0are rational e resm s.
3x +4’

ﬂ

Examine whether a given algebrai ssion is a,

(i)  Polynomial or not (ii) ' pression or not
The following examples will he polynonrual and rational
expressions.
Examine whether ing are the polynomials or not?
@ (i)  6x3-4x2-5x

olynomial because the second term does not have positive
onent.

6x3 - 412 - by,

It's

Examine whether the following are rational expressions or not?

) x-2 ) 1
i ii 6x° —
) 3x2+1 (1) Jr+4
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Solution (i): =2

Sa= 1

The numerator and denominator both are polynomials, so it is a
N rational expression.
Q
Solution (i): 6 ——— Q“
Vx+4
It is not a rational expression, because the denorm:. e second
term is not a polynomial.
4 Define” E ; as a rational expression in ts owest form, if p(x)
q(x
'. and g(x) are polynomials w1t al coefficients and
having no common factor
A The rational expression P) be in its lowest form, if p(x) and
2 q(x) are polynomials integral coefficients and have no common

factor.
x—1
(x=1)*

3.1.5 Examine whether a given rational algebraic expression is in
its 1 orm or not

e the rational expression%, find common factor(s) of p(x)
q(x

q(x) If common factor is 1, then the rational expression is in the
west form.

For example lowest form of

A
Y-

F+L. n
For example e its lowest form because, the common factor of
x_

(x+1)and (x-1)is 1.



UNIT-3 4 -
ALGEBRAIC EXPRESSION — 4
AND FORMULAS ' _ ﬂ

3.1.6 Reduce a rational expression to its lowest form

plx)
et q(x)

Step-1: Find the factors polynomials p(x) and g(x), If possib
Step-2: Find the common factors of p(x) and g(x) Q.
Step-3: Cancel the common factors of p(x) and g(x) ?\
1J] Reduce the following rational expression west form.
0 (2 —x)z(x —5x+6) i El ' Mx-4
2x(x"—3x+2) O x+6) (x-3)

Solution (i): = 2;();)2(Ji 3;543; 2

be the rational expression, Where g(x) # 0

_x(x=1) _xz—

(Provided x#0)

x(x )—2(x—3)}
x(x-2)-1(x-2)}

& ~3hx—2) Provided 11 and 2.
20x—2)(x—1)

(x=3)

OQ\ -2
:\- = %(x —3) which is the required lowest form
on (ii): =49

(3x+6) (x—3)

_x 2 4 5
x-3 3x+6
P 5

x—3 3(x+2)
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_x+2)(x-2) 5

(Factorization)
=3  3(x42)
S ((x+2)(x-2) 5 g
T x=3 3(x42)
5(x=2) 1. .
= which is the required lowest form. O
3(x=3)

3.1.7 Find the sum, difference and product of rational ex ns.
The sum, difference and product of rational expres xplained
with the help of the following examples. @

R 1 ! P 2—_1

Solution:
ENC O
x+1 X -1
8 4x
-2y ( n)
x+1 (x=D)(x+1)
_3(x=1)+4x «
T (x=1)(x+1)
3x-3+

- (x—1)¢
_ 3
—1)(x%)
. ]3 Hence simplified in the lowest form.
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Solution:

r=1 z=1

1 ’
1
(x Dx+1)  (x— l)(x +x+1) O

- (£ +x+1)—(x+1)
T A D=+ x+1) @

P +x+l-x-1

T DD+
(x+D(x’ —1 2
Hence si% the lowest form.
2 —
s[E] Si e

+x—12 2%*

Solution: »S cation
% s x*-9
« +x-12 2%

% (x=3)(x+3)

% TP +4x—3x—12 2x*

_ 1 (x=3)(x+3)
Q T x(x+4)-3(x—4) 2

% 1 (x-3)(x+3) .

\ g 7 o 5 provided x # 3
% _ (x+3)

2(x+4)
Hence simplified in the lowest form.

(factorization)
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3.1.8 Divide a rational expression by another rational expression

and express the result in its lowest form.
In order to divide one rational expression with another, we first invert

for changing division to multiplication and simplify the resulti
product to lowest form. 6

implify s & Sy Qs
2x+10y 4x+20y
Solution: Simplification ?\
3x-9y  x’-3xy O
2x+10y T ax +20y

3x— Qy 4x+ 20y (Taking Refiproc

T 2x+ lﬂy x*—3xy N\ E

(x Sy} 4(x+5y)

(x+5y) x(x-3y) O

3.1.9 Find the values of a; expression at some particular
real numbers.

Finding the vall% ebraic expressions at some particular real

= | o

numbers is e the follomg example.
X +yz

ueof — whenx=3,y=2and z=-1.
X +y?-7yz
Gi \2@:2,%—1
6 ¥ +yz
% 2 +y? -Tyzt
A\ I G

(3) +(2)* -7(2)(-1)"
9-2

T 27+4-14
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\\ Exercise 3.1 @

1. Examine whether the following algebraic expressions are polynomials
or not.

(i)  2xy*>-3x2+51°-6 (i) Bxy?
(i)  6x%—10x+x—/45 (iv) 5Jx—x+5x
2 2
— ) —hx =2
V) x+2 V) x &
2. Examine whether the followmg expressions are rat10n
X +2x+3 x+ 5-J_ 2x

® x—4 O it 3x% +5x+4 ( x+J‘
_ Nx=Jy \&7
(N)JE+J§ ()m Vi) 5vx —x + 5x>

3. Reduce the following into their lo
p -100
P+ 10

(a—b)  (a” +ab)
)(a+b) (2.',12 —sz)
(vi) 41* -361+80

(4t-£*)(5-1)
(ix) (y+z)(y —2yz+2%)
yi+yz

(it

2—
(i) 2 25, y
y =3y 3y -3y
| 1 2a
+ vi - :
—4z-5 422—4( a+b a-b a —b’
1 1 1
+ s
2x+y 2x—y 4x'—)°
1 1 1 1
5 e (x) + + T .
X+6x+9 2x°-18 a-1 a-3 a+l1 a+3
5. Perform the indicated operations and simplify.

2 2 _qg,,2
O st {17 @
¥ —x 2y 3y—2x xy+3y
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(ﬁj)[ &1 x+1] v) 83 12041 Sy +1)
P+2x+1 x-1 9 4(y+3) 5

2_25 g%+5 L4
v) q i g (vi)
=37 q°-9 z—4z54z—
6. Find the value of t+—, when ;= X~ Y Q
t X+ Y < }

7. Find the values of O?~
3 \/§+6
2
Rabe ,ifa=3,b=2andc=1 l
3
gy G e by —4and
; 3x*y  bc
=7 Jifx=2,y= b=4,c==
) z x+1 3 % = 3
¥
(v) al (CH{)« 3,c=-3andd=2.

L i T R 2
@
(a+cd2) (2%

Algebraic Formulas

We have already s
classes. In this

died and used some algebraic formulas in previous
tion we will learn some more formulas and their

applicati
3.21 e Formulas
+b)2+ (a-b)2=2(a?+ 1)
ation:
\ LHS =(a+b)2+(a—b)2
=a*+2ab+b* +a* - 2ab+ b* (ﬂ+b)2=ﬁ2+2ﬂb+bz
= 24% + 212 and(a—b)’ = a* ~2ab+b*

=2(a®>+b*)=RHS
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(i) (a+b)®—(a-b)2=4ab
Verification:

2z 2
LHS =(a+b) -(a-b)
= a?+2ab+ b —(a®—2ab+b%) . (a+b)' =a’+2ab+b?

=a* +2ab+b* — a* + 2ab—b* and[a—b)2=az—2ab+ : '
=4ab=RH.S

The method is explained in the following examples. i

Solution: Given that,
a+b=6,0-b=4. %
(1) a2+ p2="?
We know that, (a+ b)? + (2 -b b?)
By substituting the values = 6and a-b=4, we get,
(6)2+ (4)%=2(a? + 1?),
36+ 16 = 2(n% + b?)
52 =2(a2 + b?) &
26=a2+1?2 +
a2+ 2= 2
We alsoknow that (a + b)?>- (a - b)? = 4ab.

Byssubstituting the valuesof a+ b=6 and a - b =4, we get,
—(4)% = 4ab,
16 = 4ab,

0 = 4ab,
5=ab,

\ or ab=>5
Thus,a? + b2 =26 and ab = 5.

Uyl

—_—
[l
=
%
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3.3.2 Know the formula
(a+ b+ c)*= a2+ b+ 2+ 2ab + 2bc + 2ca
Verification: (a+b+c)’ =(a+b+c)(a+b+c)
=a(a+b+c)+b(a+b+c)+c(atb+c)

=a*+ab+ac+ab+b* +bc+ac+be+c? Qp

=’ +b* +¢” +2ab+2bc+2ca= RHS
This method is explained in the following example. Y\
+

I} Find the value ofa®* +b*+¢*, whena+b+c=7
Solution: Given that, ﬂ@
a+b+c=7and ab+bc+ca=15 @
Z+b+c*=?

We know that (a+b+c)* =a*+b be + ca)

Now, substituting the values of =7and ab+bc+ca=15,
in the above formula we g

(7)2= a2+ b2+ 2 + 2(15) O

49=a2+ b2+ 2+ 30 %

49—30=a2+b2+9&

19=a2+b? +¢2

L yuud -

Given tha

Solution:

know that (a+b+c)* = a® +b* +c* +2(ab+ bc+ ca)
ow, substituting the values of a2+ b2 + 2= 38 and ab+bc +ac= 31,
% in the above formula, we get,
(a+b+c)>=38+2(31)
(a+b+c)2=38+62
(a+b+c)2=100

(a+b+¢)= (++/100)

(a+b+c)=+10
Hence, the value of (a + b+ ) is £10.

U 4 Ly
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&) Find the value of (ab+bc+ac), when a+b+c = 8 and a2 + b2 + 2= 20.
Solution: Given that,

atbrc=8 and a2+ b2 + ¢2= 20,

We know that (a+b+c)* =a” +b" +¢” +2(ab+bc +ca)

By substituting the values of 2 + b+ c =8 and a? + b? + 2= 20
in the above formula we get,

(8)2= 20 + 2(ab + bc + ac)
64 =20+ 2(ab + bc + ac) ?\
64 - 20 = 2(ab + be + ac) O

44 = 2(ab + bc + ac)
22 =qab+ bc+ ac @
ab+bc+ac=22

Hence, the value of (ab + bc + ac) i

3.2.3 Know the cubic formulas
(i) (a+b)Y’=a’+b3+3ab(a+
Verification: Here, (a+b)* =(a+b)

Z(Q}Qb ab+1b?)
2a%+ ab® + a’b+ 2ab* + b°
+b +3a’b+ 3ab®

& +b3+3ab (a+b)
(i) b= - Sab(a b)
Verification% (a—b)(a- b]

N\

Lyd iy

z[u—b)(a ~2ab+b2)

e =a° - 2a%b+ ab® - a*b+ 2ab® - b°
%\ =a’ b - 3a’b -+ 3ab’
=a’-b —3ab(a—b)
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ﬂ/ The following examples are helpful for understanding the application
for Cubic formulas.

1 Find the value of @° + bs,when a+b=4and ab=>5.
Solution: Given that,

a+b=4andab=>5 O
We have to find < 3§
2+

Since, (a+ b)’ =’ + b + 3ab(a + b).

By substituting the values of a + b= 4 and ;b@n the above

formula we get,

@’=d + b +3(5)4)
6d=a"+b"+60 \b
64-60=a*+1b° O

d=a+b
F+b=4

Hence the value of (a2’ + b @
02 3 heta’ - b’ =5anda-b=5.

Solution: Given that,
@-b=5 o

We h %b
Sim?&)s a’ — b’ 3ab(a - b).
substituting the values of 2’ — b° =5 and a - b = 5, in the
%formula, we get,
Q) 5 - 3ab(5)

125=5—15ab
\ 125 -5 = -15ab

120 = —15ab

=
=3 —8=ab
= ab=-8

Uy 4l
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&) Find the value of x° +lawhen x+l:3
x x

Solution: Given that

x+1=3
X

Taking cube on both sides, we have,

[x+%j=33 ?\
= x3+$—+3x-%[x+?1c-J=27 [(a+b)ab(a+b) |

= x3+%+3(3)=27
5, 1 e
T O

Solution: Givea’%

AL
ég on both Sides
;\_Q (2x-)' =4
%\ (2x)° (— -3(2x )(—)(2x = —) 64
1

8x' ———6(4) = 64

IS

8x3—i3—24=64 :>8x’—i3=88
#
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3.24 Know the formula a3+ b3 = (a £ b)(a®F ab + b?).
(i) @ +b°= (a+b)( ab+b2)

Verification: Here, 2’ +b* =(a+b)(a’ - ab+1?)

=a’ —a’b+ab® + a*b—ab* + b°

=ﬂ3+b3 Q
(i) a* - b* =(a- b)(a2+ab+b2) ?\
Verification: Here, a®—b® =(a—b)(a® +ab+1b?) O

=a’ +a’b+ab® — a’b— ab? %
— a3_b3

Find the product of [x 2L Jan —2—1}
2

Solution: (x+1 J(x ~1% 12)
X X

(a+b)( ab+b2)

%l Find ct of( 1][x +1+i2]=x3—i3-
X X X
Solution: 1 X +1+—

—b a +.rzb+b2 =a-b

1%} Find the continued product.

(i) (x+y)(x* —xy+y?)(x—y)(x* +xy +y?)
Solutions (i): (x+y)(x2—xy+y2](x—y)(x2+xy+y2)
=@+ [v@+d) (@Fab+ )=+ b
= x6— 1,
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L Find the value of a —b, when a + b =9 and ab = 20.
3 Find the value of a—b, whena + b=5 and ab = -6. ’
3. Find the value of a*> + b*and ab, whena+b=8anda-b=6.
4, Find the value of a* + b* and ab, whena+b=5anda-b=
5. Findthevalueofa2+b2+cz,whena+b+c=9andab c=13.
6. Findthevalueofa?-+b2+cz,whena+b+c=% +ac=%.
7 Find the value of a + b+ ¢, when a2 + b2 + ¢2=29 + betac=10.
8. Find the value of a + b+ ¢, when a? + b? + ¢ = 0.9 and ab + bc + ac= 0.8.
9. Find the value of ab + bc + ac, when a +4& and a2+ b2+ ¢2 = 20.
10.  Find the value of a° + b, whena + b= @- ab=3.
11.  Find the value of ab, when a’ — b da-b=>5.
12.  Find the value of ab, when 4 anda-b=4.
13.  Find the value of a° — b%Q 5and ab=7.
14.  Find the value of 125x% + y 'when 5x + y=13 and xy = 10.
15.  Find the value of 2164 ba, when 6a - 7b=11 and ab= 8.
16.  Find the val& +» whenx +1 =7.

x ¥
17.  Find the%alue o x3—l3,whenx—l=11

x X
18. F ontinued product by using the relevant formulas.

+ Syz) (4x4 = éxzyz + 9y4)
(x - y)(x+ P+ )+ 1Y
N6 (-9 1) Py + 1+ B ),
% (iv)  (2x+3y)(2x - 3y) (@ + 9y (16x* + 81y%)
19

Find product of

2 2 4
0| 2 || Ee®y i P2y 0, Bl g
2 9% 7" | 81 49y
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Surds and their Applications
Recognize the surds and their applications.

Surd:  An expression is called a surd which has at least o 2@

involving a radical term in its snnphfled form.

For examples,\/_ Ja—4 ij—' +J_ e %ds

All surds are irrational numbers.
If Va is an irrational number and “a’ is not a pe power then it is

called a surd of nth order. The result of Va i al number. It is
also called an irrational radical with ratlo d.

For examples: \/_ \/_ \/_ J_U are f order 2nd, 3rd, 4th 5th and

7t respectively. But, J_ urds because they represent the

number 3 and 5 Tespe

3.3.2 Explaint f the second order use basic operations
on surd: second order to rationalize the denominators

and tovevaluate them.

of the second order:
'E A surd which contains a single term is called a monomial surds.
For examples, v/5. \/_3 Aa-9, \E etc. are monomials and of 2nd orders.

(ii) A surd which contains sum or difference of two monomial surds
or sum of a monomial surd and a rational number is called a
binomial surd.

For examples,\/ﬁ + \/ﬁ ,\/E —13,J§ —35 etc. are binomial surds
and of 2nd order.
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(i)  Conjugate of Binomial Surds
Expressions of the type

(a)(\/a +cyb ) and (JE —cb ) are conjugate surds of each other.
b)a++/b and a—+/b are conjugate surds of each other.

(b) Basic operations on surds of second order to ratlon
denominators and to evaluate them.

(i)Addition and subtraction of Surds.

The addition and subtraction of surds can be d@usmg following
law.

For example, av/c + by = (a+b)\c andé%ﬁu—b)«fz

[0 Simplify: /343 - 347 -247
Solution: W3R =57 -3

'y:m+5ﬁ+@+?ﬁ
+5\/§+J@+7\/§
= J16x2+5V2 +/64x 2+ 72
\% = 1}(4)2x2+5\/5+,f(8) %2472
= 42452 +82+7\2
= (4+5+8+7W2
=242
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Multiplication and Division of Surds.
The Multiplication and division of the surds can be simplified by
using the following laws:

(a) Jax b =Jab (b)%=\j§,provideda>ﬂand

M Simplify: V125 48 Q.
Solution: Simplification ?\

J125x /48
= (5 x5x4/(4) %3
=5-J§x4x\/§ @

= (5x4)(V5x+3) N l
= 2015 O
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[ Exercise 3.3

1. Simplify

@) 481x7z* (ii) ¥256a°b¢° (iii) 4128
Jazsyxs . V21x+/28 ) (216)§ x (125)% ¢
(V) —2 (Vl) \/ﬁ (Vll) -3

i) LT 0
180x 0.25x 49 @

2 Find the conjugate of
(i) (8-4+3) (i) (6v/6+243) i +8)
(iv) (2-+3)

3 Simplify Q
(6J§+4J_+7J_ Qp) 2 V&

(111) 13+15f -6 (iv) V250 + /490 +3+/10
(v) V245 +/625 625 (vi) 10J— 396 -3411

(vii) J_(loﬁ (vt (VT8 +32 ~50)
. {_2_%] () (13 AT ) (V13 -1

—4J5)2 (xii) (243 +3v2 )2

i)32-+/8 (i) 842432427 (iii)%\/l_—%«!s_—gx/ﬁ
(iv)104/289 (V) 3V2++/8 (vi) (3v27 =53 )+(V3 ++/27)
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Rationalization

Explain rationalization (with precise meaning) of real

numbers on surds of the types a+; 7= \Ei g and h:'

combinations, where x,y are natutal number and a
integer.
. If the product of two surds is a rational number, then each s%talled
the rationalizing factor of the other.
For example,(35+ JB'_I]and(BS—JB_I)

. The process of multiplying a given surd by i
a rational number as product is called rati
The product of the conjugate surds is a rati

rati ing factor to get
ization of the given surd.
number.

{71 Find the product of (ﬁ +

Solution: ﬁ 2 Xﬁ 2 )
(o) <O
=3-2=1 wl)ﬁc &ﬁonal number.

Rationalizatio minator

Keeping the a isgussion in mind, we observe that, in order to
rationalize enomifator of the form (a + bvx) or (a—bvx) , we
multiply both erator and denominator by the conjugate factor
(a — bvxjyor(a + by/x), by doing this we eliminate the radical and thus

obtain‘a‘dendminator free of any surd.
a ization of real numbers of the Types.

1

(ii) o
a+ b\/; JE + \@

1 1
For the expressions ——— and ——— also their rationalization
"P PN S ey '

where xyelN and abeZ. The following examples will help to
understand the concept of rationalization.
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1

5+23

Example[l]} Rationalize:

1
5+23
__1 _5-28
T 54243 5-243
_ 5-23
(5 -(2+3)°
_5-2\3
25-12

Solution:

(Multiply and divide the denominator
by 5—2J§ the conjugate of5+2J§
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Find the conjugate of the following.
(i) V6 -2 (i) 10++/10 (iii) 3— 242

(V)3A2+243 (V) 51043 (vi) 4B—VIT Q.:

(vii) V11 +~/7 (viii) 9-37
2. Rationalize the denominator of the following. Y‘
0 7= (i
V2410 +2
)

3+245
(iv) 16 & 9-\2
J12 +11 9+42
(vii) — 22 _ (viti) 12-v2 (iG—
7-245 JLO +4
X

\ 6+ [y +36 3-22 3422
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Encircle the correct answer.
(i)  Every Polynomial is:
(a) an irrational expression (b) a rational expression

(c) a sentence (d) none of these
(i) A surd which contains sum of two monomial surds is caQ‘
(a) Trinomial surd (b) Binomial surd
(c) Conjugate surd (d) Monomial
(iif)  3x+ 2y -3 is an algebraic @
(a) Expression (b) Equa
(c) Sentence (d) ql%
)10

O

(iv)  The degree of the 3x”y+5y* -10 is

(a) 4 (b)5 (©6 O
(v) J7isan example of

(a) Monomial surd omial surd
(c) Binomial surd njugate surd

(vi) Quotient Mof ﬁynomials p(x) and g(x), where g(x) # 0

q
is called
(a) Ra% ession (b) Irrational expression

(c) Polynomi (d) Conjugate

(vii) —— is equal to

y xty
2x 2 —2x -2
Qa)xz_yz O Oy G
\\ i

) Conjugate of 2 -3 is
% (@) 243 (b)) -2-V3 (9 -2+V3 (d)V3-4
(ix) @’ 3ab(a - b) - b%s equal to
@@-b’ O (@+b)’ (Qa+b  (d)d-b

(x)  If a+b=5and a—-b=3, then the value of ab is
(a) 4 (b)5 (©3 (do
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(xi) (5+ JE)(S —\/1_5)15 equal to
(a) 10 (b)15 (c)25 (d) 30
(xii)  a*+b™+c+2ab +2bc + 2ca is equal to
(a)(u+b—c)2 (b)(a+b+c)2

(©) (a-b+c)? (d) (a+b+c) Q~:
2 Fill in the blanks. v

(i)  Degree of any polynomialis
(i)  Conjugate of surd 2-3is____

(iii)  Degree of polynomial 207 + 2% —dx* + 7x :
. Vx

(iv)

isa___ Expressionx #—
3x+5
V) (x-y)( x+y 24y 4@

% A polynomial expressw& y polynomial) in one variable x can
be written as: a,x" +a, +a3x"“3+ +a, X +a,
A polynomial is oted by p(x

ssioh which can be written in the form @,where
gl x

q(x) are both polynomials, called rational expression

g(x) # 0,4and p(x
inx. %
] b aic expression which cannot be written in formM,where

q(x)

\%% 0, and p(x), g(x) are both polynomials, called irrational expression
%

A polynomial expression consisting of only single term is called
monomial.

& A polynomial expression consisting of two terms is called binomial.

# A polynomial expression consisting of three terms is called trinomial.

% Polynomial expression consisting two or more than two terms is called
multinomial.
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p(x)
9(x)’

q(x) are polynomials with integral coefficients and have no common

factor. l

@ The rational expression~—=, is said to be in its lowest form, if p(x) and

@+b)*+(@-b’=2a+b") and (a+b)* - (a-b)*=4ab.
(a+b+c)2=a2+b2+c2+2ab+2bc+21zc. Q~
(@+b)’=a + b +3ab(a +b) and (a -b)’ = @ - b~ 3ab(a - b)

@+ b’ = (a + b)(a™- ab +b"). Q

- b = (a-b)(a™+ ab+ b). O

An expression is called a surd which has at lea m involving a

radical sign. For example, \E ,ANa—4,

©  IfVais an irrational number and ‘a’ 13.:&1 nth power then it is

called a surd of nth order.
@ A surd which contains a single terin is called a monomial.
& A surd which contains su '9. fference of two surds or sum of

monomial surd and a ratj ber is called binomial surd.
> Expressions of the )and(\/r; b ) are conjugate surds of

each other.
@ Jaxb b— (promdeda>0&mdb>0

P If the product of two surds is a rational number, then each surd is called
the ra ing factor of the other.

» "@ pcess of multiplying a given surd by its rationalizing factor to get

ighal number as product is called rationalization of the given surd.

¢ & & & & ¢

i




