ALGEBRAIC EXPRESSIONS AND
ALGEBRAIC FORMULAS

Define the followin:
Algebraic Expressions’

When operations of addition and
subtraction are applied to algebraic terms
we obtain an algebraic expression. For

Polynomials.

A 2
instance, S5x°-3x +—\/—_ and
X

3xy+ 3 {(x#0) are algebraic expressions.
%

A polynomial in the variable x is an algebraic expression of the form

P(x)=a,x" +a, x"

+a, px" 2 +..tax+a,,a, £0,...0i)

Where n, the highest power of x, is a non-negative integer called the degree of the
polynomial and each coefficient a, is a real number. The coefficient a, of the highest power

of x is called the leading coefficient of the polynomial. 2x*y* + x? y2 +8x is a polynomial in

two variables x and y and has degree 7.

Rational Express Expression |
Px) ¢
g(x)

polynomials p(x) and g(x), where g(x)

is a non-zero polynomial, is called a
rational expression.

The quotient two

+
For exampie, G , 3x+8#0 1sa
x+8

rational expression.

p(x)

In the rational expression 5
g(x)

p(x) is called the numerator and g(x) is

known as the denominator of the rational
p(x)
q(x)

expression . The rational expression

2163 need not be a polynomial.

q(x)

Exam; P Ie
Reduce the following algebraic
fractions to their lowest forms.

x+mx—ly—my
3x? —3y2
3x% +18x+27
5x2-45
) lx+mzx—ly;my
3x" =3y
x(I +m)—y{{+m)
3(x*—y%)
+m(x—y)
‘ 3(x+y)(x-y)
+m

3(x+y)

@) (ii)




Which is in the lowest forms.
~ 3x° +18x+27 _3(x* +6x+9)

5x2-45  5(x-9)
3(x+3)(x+3)
 5(x+3)(x—3)

; 1 1 2x
Simplify (i) - +
x=y x+y x*-y?

2
(i) 42x X 1

P16 24 x+2
|
@ 1 - i 22x2
X=y x+y x°-y
1 1 + 2x
X=y x+y (x+yHx-y)
X+y—(x—y)+2x
(x+y)x-y)
(L.C.M of denominators)
_ Avy-A+y+2x
T (-
2x+2y
(x+y)(x—y)
2(x+y) . 2
(x+y)(x-y)  x—y
2> x 1
: x4—16_x2—4+x+2

(i)

N 2x2 X & 1
(2 +4)(x2~4) x*—4 x+2
2x? X

1

v (x2+4)(x+2)(x-2) - (x+2)(x-2)+x+2

3(x+3)
3(x—-3)

Which is in the lowest forms

:2x2~x(x2+4)+(x2+4)(x—2)=)f—/—%+x’+%—2«4—8

(P +8)(x+2) (x~2)

(x? +4)(x+2) (x—2)



-8

() (x+2) (x—2)

_ -8 =8

(P +(E-4) x*-16

Tay |, 14y
x+2  4x%-9y? x*—4x+4 x*-4
2x-3y  xy+2y Txy x2 -4
x*—4x+4 14y

Find the product

Il
X

Solution

x+2 4 -9y’ _ (x+2)[(2%)°-(3y)’] Txy x(x+2)(y/f)
2x-3y wm+2y  (2x-3)(x+2)y (x=2)(3~2) 14y

x(x+2)

(47 (2x+3y)(2x~37 ) | T 2(x-2)
WD) 257

il

il

2
2x+3y Evaluate M if x = —4 and y=9
= 5(x+y)
y '
. We have, by putting x = —4 and y =
s Txy 14y ’
Simplify + 2 2
2 dx+d P-4 30 \y+6 _ 34706306346 150

S5(x+y) 5(=4+9) 55) 25
| Exercise 4.1

1. Identify whether the following 2. State whether each of the following
algebraic expression are expression is a rational expression
polynomials (yes or no). or not,
®  3x2+ios No ; 3Vx

= @ No
: - 3Wx +5
(i) 3x°-4x?-xJ/x+3 No eeT™-
(i) x? ~Bxpald Yes (i) Y 4+3x —x2 e
R 3x 2
(iv) - + 8 No (ii) X“+6x+9 Yes

x2-9



i

(®)

()

(i)

@iv)

W)

(vi)

; 2% +3
(iv)
2Vx -3
Reduce the following rational
expression to the lowest forms.
120x> y3 7
30x3 y 22
4x2~3 y3-] ZS-Z
axty? PP
4y2 23
X
Ra(x+1)  da(x<1) _ da
2x2-1) (x-D(xsT) x-1

(x +y)2 —~4xy N_x2 +y2 + 2xy ~4xy

No

no

x-y) (x-y)(x-y)
5 x2 +y? ~2xy
(x=y}x-y)
__x-y?
(x=y)x-y)

=1

13

(% -y (x? - 2xy +y?

(x -y (x2+xy+y?)

“fe 3 o
=y
(x+2)(x>=1)
(x+D(x*-4)

_BAD-DADT  x-1

AT (x=2) (347 x-2

x2—4x+4= (x -2)?
2x%-8  2(x*-4)

_ x-2°
T 2(x-2)(x+2)
_ D (x-2)
T 203~ (x+2)
_ x=2
T 2x+2)
64x° —64x
Bx2+8)(2x +2)
_ eax(x'-D
824+ D.2x +1)
_ 154)11()(4 -1
T 162 +D(x +1)
_4x(x2+D)(x*~1)
T D (x+D

ax 3D (x—D) (1)
3D Ty
=4x(x~-1
ox*—(x*~4" _(3x)° -’ -4’
4+3x—x* 4+3x—x?
(3x+x2—4) X“ +4)
T e —xD)

=3x+x% -4
= x> +3x-4
3

(vi)

4. Evaluate (a) ﬂ_—zg for () x=1
XZ

y=-1,z=-2.
3P (-D-2-2) _-27+4
(@) 3(~2) T -6
—23_23 .S

=T

6 6 6



2.3 4
X -5z
;i
xyz

-1
_ 4%(=2)* -5(-1)* _-16(8)~5

forx=4y=-2z=

(H(=2)(-1) 8
_ —128—5=——133:__]6§
8 8 8
5.  Perform the indicated operation
and simplify
15 4

i -
) 2x—-3y 3y-2x

_ 15y —~2x)—-4(2x -3y)
© (2x-3y)(3y-2x)

_ 45y-30x —8x +12y
 (2x-3y)(3y-2x)

_ 57y—38x

~ (2x-3y)(By-2x)

_ 19@y—-7%) 19

T (2x-3y)By~2%) 2x-3y

1+2x 1-2x

1-2x 1+42x

(1+2x)% - (1-2x)*

T =200+ 2%)

_ (1+4x° +4x)— (1+4x2 - 4x)
(1-2x)(1+2x)

_,1'+M+4x/f74{[+4x
- (1-2x)(1+2x)

_ 8x &
C(-20(1+2x) 1-4x2

x2 ——25_ X+5
x2-36 x+6
_ (x=5)(x+5) 5 X+5

(x-6)(x+6) x+6

(i)

(1ii)

_(xX=5)x+5)—-(x+5)(x—-6)
- (X +6)(x —6)
_x+9)[x-5-(x-6)]

(x+6)(x—6)
_(x+5)X - 5<% +6)

(x+6)(x —6)
__(x+51 _ x+5
C(x+6)(x—6) x2_36

X ¥y 2xy

(iv)

X—y X+y xz—yz

_X(x+y)-y(x-y)  2xy
(x=-y)x+y)  x?-y?

_"2+}“f/”%+3’2_ 2xy

2 —y2 2y

2

_x2+y2~ 2xy

x* —y? Xz_yz

_ x2+y2—2xy

(x*-y?)
__x=p* x-y
G~ (x+y)  x+y
) 2x—2 B x2+2
X“+6x+9 2x%-18
_ Xx—2 __x+2
*x2+3x+3x+9 2(x2—9)
_ x—2 X+2
CX(x+3)+3(x+3)  2(x-3)(x+3)
X-—-2 X+2

(x+3)(x+3)  2(x-3)(x+3)
- 2(x=3)(x-2)—(x +3)(x+2)
2(x-3)(x+3)(x+3)

_2(x*=2x-3x+6)— (x* +2x +3x +6)
2(x - 3)(x +3)?




(vi)

6.

®

_ 2(x? = 5% +6)— (x> + 5% +6)
2(x —3) (x +3)?

2x2-10x+12-x%2 -5x—6
2(x —3)(x +3)?

_ x2 —15x+6
2(x ~3)(x +3)?
1 1 2 4

x—1 —x+1~x2+1—.
_x+1—(x—1)~ 2 4

x-D(x+1) x%+1 x*-1

_M—M_ 2 4
x%=z] x2+1 x*-1
2 2 4

T x2-1 x%+41 x*-1
_2x*+n-2(*-1) 4
2 -p2+) x4 -1

=,2»){‘(+2—,7.«x’f+2w 4

x* =1 e L
_ 4 4 |
Txto1 xt-
_4-4
_x4—1
0
_x4—1
=0
Perform the indicated operation
and simplify:
(x2—49) 5x+2
x+7

=(X-7)(5x+2)

Gi)

(iii)

_ () -?)?

_

x"—y3)(x3+y3)

4x-12  18-2x°

x2=9  x%+6x+9

_ 4(x-3) 29-x%)
T (x=3)(x+3) x2+3x+3x+9
. Ax-3) 2(3—x)(3+x)
T (x=3)(x+3) x(x+3)+3(x+3)
_ 4x-3) 2(3-x)(3+x)
T (x=3)(x+3)  (x+3)(x+3)
4(x=3)  (x+3)(x+3)
(x+3)(x-3) ~ 2(3+x)(3-x)
2

D

- X
S+ X%y yh)

3N

A §

s x e xdy? +yh
X -y

o +(x4+x2y2+y4)

_(x=y) P +xy+y))x+ 9 —xy +v%)

X

(iv)

X2 -y

1

x* +x2y? 4y

BT O +xy + YR —xy+y2)
2

X

2=5°
1

x4+ x%y? 4y

x4+x2y2+y4 >

x4+x2y2+y4
x> -1 x+5

x2+2x+1 1-x

_ D (x+D) x+5

x2+x+x+1 (x=1)




_ -(x +.1)(x +35)
X(X+D+Ix+1)

_ STy (x+5) _ x+5
(x+1) (x+T)

xZ+xy x2 +xy x2-—x
yx+y) y(X+y) xy—2y

xpAY) X Hy) F (x- 2)
YO f 6 A(x

s x(x-2)
y(x-1)

)

.l‘,..\illl.l )I-v.
""'Ifa+b=7anda-b =3, then
find the value of (a) a’+b? ) ab

We are given that a+b=7 and
a—b=3

(a)  To find the value of (a2+5?%), we
use the formula
(a+b)* +(a=b)* =2(a® +b%)
Substituting the values a+b=7 and
a—-b=3, we get

e = AP
= 4949 = AP+by

> 58 = 2Ad+BY)

= 29 = g+,

(b) *~ To find the value of ab, we make
use of the formula

(a+b)? —(a—b)* = 4ab
=  (D*-G¥ = 4ab,

=  49-9 =  dab
=t 40 = dab,
= 10 = ab,

Hence a’>+b%>=29 and ab=10.

If a’+b°+c*=43 and ab+bc+ca=3,
then find the value of a+b+c.

Solution

We know that
(@+b+¢)* = +b* +¢* +2ab+2bc+2ca
(¢:¢+b+c)2 = az+b2+cz+2(ab+bc+ca)
= (a+b+c)® =43+2x3
(Putting a2 +b% + c® =43and ab +bc +ca=3)
=  (a+b+c)’ =49
= a+b+c = i\/@-
Hence a+b+c = 7

Poxamplie

If a+b+c=6 and a’+b*+c*=24 then
find the value of ab+bc+ca.

We have
(@a+b+c)’ =a +b% + ¢ +2ab+2bc +2ca
(6)” =24+ 2(ab+ ke +ca)

= 36=24+2(ab+bc+ca)

= 12=2(ab+bctca)

Hence ab +bc+ca=6

Example

If a+b+c=7 ‘and ab+bc+ca=9, then
find the value of a2 +b%+¢2.



Solution

We know that
(a+b+c)* =a® +b*+c? +2ab+2bc+2ca

= (a+b+c) =a® +b% +¢? +2(ab+bc+ca)
= (N2 =a’®+b* +c? +2(9)

= 49=a>+b%+c? +18

= 31=a’+b% +c?

Hence a”+b*+c> =31

Example

If 2x ~3y=10 and xy=2, then
find the value of 8x° —27y3.

Solution

We are given that 2x—-3y=10
= @2x-3y) = (10’
= 8x° —27y% -3x2xx3y(2x—3y) = 1000

= 8x° —27y° ~18xy(2x~3y) =1000

= 8x°-27y°-18x2x10 = 1000
= 8x° —27y° =360 = 1000
Hence
8x3-27y° = 1360

Example

If x+l=8 , then find the value of x> +i
X 7

Solution

We have been given x+l=8
X

13
= (x+—] = (8)°

X

o x3+—1ﬂ+3xxxl(x+-1~) =512

x3 X X

= x3+——1—+3[x+~1~] =. 512
x> x
= x3+i3+3><8=: 512
X
= x3+—-1q—+24 = 512
"
=N x3+iq = 512 -24
"
= x3+—I§- = 488
X

Example

If x——l-:4, theti find &5

X _x3

We have x—i =4

X
3
9 (x-l] - (4
X
e x3—~i3—3xxl[x—~1—J =64
b X X
3 1
= X ~7—3(4) & 64
-
3 1
= X —-——3——12 = 64
-
= XS“—.{ = 64+]2
=
5 A
= X = =76
X

Example

Factorize 64x° +343 y3

Solution

We have
64x° +343y° = (4x)° +(7y)°



= (4x+7Y)[(4x)* —(4x) (Ty)+(Ty)*}
= (4x+7y)(16x* - 28 xy +49y?)

Factorize 125x° —1331 ¥

Solution
We have

125x° ~1331y% = (5x)° (1 1y)?
= Gx-119)[Gx)* +(5x) (1 1y)+( 1y)%]
= (5x—11y)(25x> +55xy+121y?)

[3x+i)(5x2—1+1]
37Nt T2

15 R RIO

Example

Find the product(i x——5—~)
5 4x
[éxz +_25~—+I]
25 16x°

[4 5](16 s 25 J
—X—— [} —x° +—=+1
57 ax )\ 25 16x?
(4 5)16.1:2 25
e +14——

57 4x)| 25 16x°
(rearranging)

(e M

(4 )3(5J3 64 3 125
= | — X —f — =_— -
5 4x) 1250 64s]

Find the continued product of
(x+3) (=) +xy+y) (5% —xy+ y?)

(x4 W= +xy+y2) (2 —xy+ y?)

= (X4 ) (% =2y + ¥ (x= Y)Y +ay+y?)
= (P +y) (P -y =P - ()2 =8-S

1.i) fa+b=10and a—b = 6 then
find value of a2 + b2
Solution:

2(a’+b%) = (a+b)? + (a-b)°

2(a’+b?) = (10)? + (6)?

2(a>+b%) = 100 + 36

32+b2=‘l—32——6—=68

G) Ka+b=5a-b=+17 then
find value of ab.
Solution:

dab = (a+ b)’ - (a —b)?
4ab = (5)° - (Vi7)’

4ab=25-17
4ab=§



ab=§=2
4
2. IKfa*+b*+c’=45anda+b+c=
~1 find value of ab + be + ¢a.
Solution:
atb+c=-1
Squaring

(a+b+c)’ = (-1)
a’+b*+c24+2ab+abe+2ca =1
a’+b*+c+2(ab+be+ca) = 1
45+2(@ab+bc+ca)=1
2(ab+bc+ca)y=1-~45
2(ab+ be + (a) = —44

ab+bc+ca= :;4;=—22

3. If m+n+p =10, mn + np + pm =
27 find value of m*+n’+p°.
Solution:
m+n+p =10
Squaring both sides
(m+n+p)2 =(10)*
m*+n*+p’+2mn+2np+2mp=100
m’+n°+p’+2(mn+np+mp)=100
m’+n’4+p%+2(27) =100
m’+n’+p’+54 = 100
m*+n’+p’ = 100 -54
m’4+n’+p’=46
4.  Ifx* +y* + 2* = 78 and y+yz+zx=59
findx +y + 2z
Solution:
(x+y+z)’ = x2+y2+zz+2xy+2yz+22x
= x2+y2+z2+2(xy+yz+zx)
= 78+2(59)
=78+ 118
=196

Vit y+2)7 =196 =1/(214)2

X+y+z=%14

NN NN N
N RN NN~

5. Ifx+y+z=12andx’+y’+ 2 =

64 find value of xy+yz+zx.
Solution:
X+y+z=12
Squaring both sides
(x+y+2)7°=(12)

xiry*ez? + 2xy+2yz+2zx = 144

X2 + y*+2242(xy+yz+zx) =144
64 + 2 (xy+yz+2zx) = 144
2(xy +yz+zx) = 144 — 64

2(xy + yz+zx) = 80

Xy +yzZ + zZX = -8-; = 4().
6. I x+y=7and xy = 12 then find
value of x° + y3.
Solution:
x+y=7
x+y) =y
x> +y° 43Ky (x+y) = 343
X+y'+3(12) (7) = 343
x* +y° +252 = 343
X’ +y*=343-252
)(3'+y3 =91 :
T If 3x + 4y = 11 and xy = 12 then
find value of 27x° + 64 y°.
Solution:
3x+4y=11 _
(3x + 4y)’ = (11)°
(3x)’+(4y)*+3(3x)(4x)(3x+4y)=
1331
27x*+64y +36xy(3x+4y) = 1331
27x+64y*+36(12)(11) = 1331
27x*+64y°+4752 = 1331
27x*+64y° = 1331 — 4752 = -3421
8. If x —~y =4 and xy = 21 then find

value of x* — y.
Solution:



X-y=4
(x-y)’ = @)’
x*-y’-3xy(x-y) = 64
X’—y’-3(21)(4) = 64
x-y’-252'= 64
X~y =64+ 252
x’ -y =316
9. If 5x — 6y = 13 and xy = 6 then
find value of 125x° - 216y°.
Solution:
5x-6y=13
= (5x-6y)’= (13)°
= (5%)™ (6y)’-3(5x)(6y)(5x—6y)=2197
125x* ~216y°-90xy(5x-6y) = 2197
125%x°-216y°-90(6)(13) = 2197
125x-216y°-7020 = 2197
125x*-216y° = 2197 + 7020
125x°-216y° = 9217

w

10. It x+l=3 then find x3+—1~.
X X3

Jc+i =3 Cubing both sides
X

(o] e
x+—1 =(3)
X

x3+%+3(x)(~1-](x +1J=27
X" X X

X3+—1;+3(x+i)=27
X" X

by 07
5

x3+—l§=27—9
X

x3+i3=18
X

M It z~i=%, then Bl value of

X sl =7 Taking cube of both sides
X

1 3
)
x3—i—3(x) LR .y =343
3
X X X

x> ~—13—~3[x —l) =343
X X

x3~33—~3(7)=343
X

x3--1?~—21=343
X

X0~ =343+21

>4

x3——13—=364
X

12, If 3x +31~=5, then find value of
X

1
27x3

(3% +lf =(5)?
3x)

s FIY * 1 1
(3x) +[§J +3(3x)(§)(3x +§]=125

+3[3x+§1—)=]25

DTH

27x3 +

27x3
1

7x°3

X

27x7 + 5 +3(5) =125

x4 s+15=125

7x



1

27x
1

27x3
13, If(sx_SLJ=6, then find value of

27x> + =125-15

3

227x} +——=110

X

25x

(Sx -——I—J =6
Sx

Taking cube of both sides
3
1Y 3
5x-—| =(6
( A= J (6

X

(5x)’ —[i)s ~3(§'{)(~’5—1-{~J(5x —%) =216

125x3 - -3(5x~—!~)=216
5x

125x3
1

25x

-3(6)=216

3
125x -—1 3

125x3 - -18=216

5x°

125x3 ~ !
125x

1

125x3

14. Factorize (i) x’ -y’ - x +y

(i) x3—y3—x+y
=(x=-y)(x* +xy+y)-Ix~y)
=(x—y)[x2 +xy+y? —1]
1
27y°

=216+18

3

125x7 - =234

Gi) 8x*-

1 3
)
3y

Y[ 1 1Y
TR PRSTANTY
N 3y) 3y

/
=[2x—L} 4x2+g§«+~—1~§-
3y )\ 3y 9y

15.  Find products, using formulae
i) (Fry)x' -y +y?)
=(x%)’ +(y%)*
Ref =(a+b)@a?—ab+b%)=a’ +b>
= x84 y0
i -y +xy +y%)
=’y -(y")’
Ref.(a—b)a+ab+b*)=a’ ~b’
=x0—y®
di) (x—y)x+y)x2 +yH)(x* +xy+y?)
(x2-xy+yH)(x* -x%y? +y*)

=(x =y +xy+y N x+y)x* —xy +y?)

(XZ 4 y2)(x4 - x2y2 e y4)

=0 -y ) +y) 6+ ()]

s [(x3)2 _(ys)z](xs " ye)

=(x°-y®)x®+y%)

=(x%)* - (%)

. y12

16.  (2x2-Dx2+hExt +2x2+1)
4x*-2x*+ 1)
= (2x” — DA 2%+ 1D(2x%+1)
@x*-2x*+ 1)
= ((2x)*-(1)°)2x**+(1)%)



=8x®-D(Bx® +1) | =64x2 -1
=(8x%)* - (1)

Define Surd

An irrational radical with rational radicand is called a surd.
Hence the radical (‘,/E is a surd if

(i) a is rational

(i)  the result ¥a is irrational.

e.g., \/5,\/2/5,%/5, % are surds.

But +/z is not surd because is T not rational.

Note: Every surd is an irrational number but every irrational number is not surd

Example

Simplify by combining similar terms.
() 43-3V27+2475

G  128-3250+3432

Solution

(i)

(i)

Example

43-327+2475

= 4B3-3J9x3+225x3=43-39\3 + 2425 %3
= 4/3-9V3+103=(4-9+10)3=5\3

128 -3/250 +3/432 |

= Yeax2-3125x2 +3216x2

= JwPx2-Yerx2+36x2
= Y@’ 2-Y6r 2+’ 2
= 42-52+6¥2=4-5+6)I2=5%2

Simplify and express the answer in the simplest form.

: : 2
(1) V14435 (i) NG
Solution

=l
-
)
¥,
it
==
t]
X
(&%)
h
]
~J
X
[\®]
X
R
X
Ch
Il
7~
~J
p—_
N
q
(=3
X
o



y $ha
(ii) We have —
32
For \/5 32 the L.C.M of orders 2 and 3 is 6.
Thus V3 = @2 = (3)3’6 - B = ¥z
. J‘ _ (2)1/3 2)¥6 — (2) 84
Hence \/‘ \/* \/_‘ $/a 5/10 10
Its simplest form is
oY 2/6 13
off 1) = (l _ L
3 3 3 3
Exercise 4.3
1.  Express each of the following surd ' TTg 1
in the simplest form. T ( 2°x2 X2)3
(i) V130 . 1 11
_ e
=+/2x2x3x3x5 =2(23)3x(2 )3 x23
=2x3J5
e =2 @@x¥2
=65 4
&3
Gi) 3V162 =332
=34/2x3x3x3x3 _ @iv) 2 96)41631728
:3(3"3)\6 ~\/2x2x2x2x2x3x6 28
=272 | 1
= (25 30 xy yr iz )5
%
(i) =128 - L S N S U SR S
e =(2°)5 B x5 (P ().2)5 (@)’
3 1 11 2 3 -
=Z(123)3 =2 35xx5y.y5 225
; i 1 2 3
3 . =2xyz 33.x3.y* 525
=g (2x2x2x2%2%2%2)3




= 2xyz\5/3xy223

2.

U

(ii)

(iii)

(iv)

(v)

Simplify

JI8 332 _ 3,4
2 B2 AL

J8 B
- ---:-%;X \'}:f/\/;’% —\/g

Bixys _ IRTx33
\/@ \f3x3fi7_

\E—;’? X33

— Bxa3xT

1 1 1 1

= 3xyzz3

%\3/125

5Y
=4

V21x7 %3
=3x7x\Tx/3

= \/3x7x7x3:(32x72 )_2_
=(3%)2x(7%)?
=3x7

3.

(31)

(k)

(iv)

4.
(i)

=21

Simplify by

ferms:

@

combining similar

V453720 +445
'—*-\/(E—S\/Z)S + 4J§
=35 -6/5+445
=(3-6+4)1/5
=(-3+4)V5

=5

= 43x4 +53x3x3 — 3J3x5%5

+v/3x2X5x2x5

=83 +154/3 153 +10+3
=(8+ 15 — 15 +10)4/3
=183

\/5(2\,/§+3\/§)
=3((2+3)V3)

= \[3(5\;/’_5)

= 5\/5’){\/5
=5(+/3x3)
=5(3)

=15

2635 —33)
=2((6-3)V5)
=2(3v/3)
=645
Simplify:
(3++/3)3-+3)
=(3)” ~(/3)?



=93 i B
=6 . 3
) (V5+3) | -2==3

=(\/§)2+(ﬁ)2+2\/§\5 @ (Vx+y)(vx \/;)(’f”’)

=5+3+24/15 (x2+y2)

_=8+2\/E 2 2 5 .
@ (B B)E) (R () Jx e +52)
=(x —y)x+y)(x* +y%)

=(x*-y*)(x*+y%)
=(x%)* - (y*)?
4

(iv) [JL%][J_L_J | =x‘-y

Define. monomial surd
1) A surd which contains a single term is called a monomial surd. e.g., L] " V3 etc.
(11) A surd which contains sum of two monomial surds or sum of a monomial surd and a
rational number is called a binomial surd.
e.g., 347 or V2 +5 JI1-8 etc.
(iii) If the product of two surds is a rational number, then each surd is called the
rationalizing factor of the other.

Rationalize the denominator 28
T =005

Solution
To rationalize the denominator, we multiply both the numerator and denominator by
the conjugate (7+2+/5) of (7-245) , ie. '

58 58 7+2Y5  _ 58(7+2V5)

205 I N A TN e oW -




= 555—(—7—1%{ ) ; (radical is eliminated in the denominator)

SBAH) _ 0, 25

H

: ; ’ 2
Rationalize the denominator ———=

\/5""\/2

Multiplying both the numerator and denominator by the conjugate (\fg —\/i) of

(\/§+ \/E), to get

2 - 2 N5-V2_ 25-42) _2(45-42)
V5442 NSOV N - S P -2 5-2
L Z(L/—S_“@ _ 2(/5-2)
3 3

Simplify N6 43
2J” JB "Bz Jovz

First we shall rationalize the denominators and then simplify. We have

6 V6 43
2B-J6 Bz Jo-2

6 23+V6 6 3-2 43 J6+\2
26 24346 NBiZ B2 Jo-2  do+v2
62V3+6) | V6(V3—2) 43(/6+v2)
2 -Woy (B -(2) (J6y—(2)
6(2V3+v6) V6(3-+2) 43(6+2)

12-6 3-2 6-2
12V3+66)  V63-v6v2) 436 +4312

B 6 1 4

= MW3+V6+3W2-23-3v2-v6 = 0




Example

Find rational numbers x and y such that 4 +3V5 =x+y NG
4-3J5
Soliition
44345 _ o M5 4435 (4+3+5)
4-35 4-3J5" 4435 (4)% - (3/5)?
_ 164245445 _ 614245
' 16-45 =29
_;%1__%_;_\/5 = xX+y \/5 {given)
Hence, on comparing the two sides, we get
—61 -24
X = R ¥y = “RA
29 25

Eovanple

If x=3+J§ , then ¢valuate
(i) % 0. aid Gi) «? +~32-
X

X

Since x = 3+ \/§ . therefore, _
1 1 1 3-8 3-8
X 3+/8 3+4/8 3-8 (3)*—(+/8)?
= 3_‘/§= §=ui8
9-§
D x+s = 3+8+3- 8 =6
X
12
(ii) [x+—] = 36
X
5 1
or X +2x><—+—2=36
X x
or x2+-]§~ =34



1. Rationalize the denominator
@ 3 3 ‘/i_ i[?’_ ,,,,,
43 4B B wBx3

(i) E :ﬁxﬁ

6 6

) IJ”:NEI

i 1 3-25

3-2.5 :3—2J§
@257 9-20
3-2./5

-11
15

J31-4

15 ><\/i+4'
J3l=4 31+4

(v)

Exercise 4.4

- X I
3+20.05 335 3=2J5

_15(a1+4)
(V31) - @
15(J_1+4)

31-16

2 2 5+

Y R I SN I

_ 25 +3)
(53)? =(/3)*

)

=5+3
V3-1°_V3-1 +3-I
\/3T \/—+l J3-1
(5-1)(51)

(V3) -’

(vii)




- e Conjugate of 5+--\/? isS—ﬁ

2
2(2-3) (vi)  4-\15
i Conjugate _of 4-J15 is4+4/15
=2-\3

(vii) 7-+6
S+d3 B+3_5+43

. X Al =
(i) == X Conjugate of 7-J6 isT+6
5—3 5-+/3 S
- B */—2 Yo i) 9++2
(\/5+~/§) B Conjugate of 9++2 is9-—/2
3 2 . :
(v5) ~(3) Q.3 I x=2-+/3 find 1
X
(V5+3 ) ®  x = DB
5 3 1 | 21 /3
) S : = W 3T sl
(V5 +(¥3) 25 0) \ 203
e X d s A - = 5
G 2" {3
_ 5+3+2}/6_ @) ( )
=" P 2
_8+2415 X 4-3
. 1— 2+\!§
2(4+\f1§) X ]
=T (i) x=4-+/17 find =
= 4+JB i ) 1 xf“_""/ﬁ
2) Find conjugate of x+\/§ : ; = 1# \/ﬁ At \[ﬁ
@ 3+7 A S (A
Conjugate of 3447 is 37 x - (4)2_(\/17)2
e T
Conjugate of 45 is 4++5 B 16-17
Giy 2+V3 a7
Conjugate of 2443 is N =1l
3 2+\/§ — —(4-+ \/1—7)
(1V) 3 __,4._.\]1_’}

Conjugate of 2445 is 2_‘\6 -
A2 5++7



_ 1
i) 1€7=V3+2 fing e

| - & | = T;
5 &
3 ¥
[\ )
&
o

—
&
S ——
N
|
—
[\
p—
(3%

H
&
e

I

X

A

If

&
NS

T

W
i
N

X

TR T ST [N PR [V
il
Ir
Pk

=—3+2=2-3
x+%:,\/’?+2—,ﬂ+2

x+l:4
X

Q4.  Simplify
1+2 'l 2
J54+3 J§ 3

1+\/va \/§+1\/§ J§+f
V5+\3 5-3 5B 543

:(1+J5)(f—f) (1-V2)(V5+43)
(S)-(B) (5) ()
_(1+2)(5-45) (1) (45 +45)

5=3 5-3

_V3-VB+v2/5-243 V53245243
2 ' 2

_ x/g—\/?:+\/1_0~\/5+\/_5-+\/§—\/1—0-\/€
2

2

®

_AB) B
(5) ()" () -(v2)" (5] -(v2)

_ V5= o8 4 8 6 +5+ 5 - S0 &
2

_26-2
2

_Z(5-e)

et

=56

i 1,2 1
2443 543 2445
1 2«/’ 2
2443 2-B s
M5B 12—y
BB 2445 2-v5

2B AB) o
@-(B) (B () o' ~(5)
_2-3 AB5+B) o5
T 4-3 5-3 | 4-5
=2-3+ (f2+f) Z‘IE

=Z- BS54 8 -5 =245
4 2 1 3

S N YN W Ry o
2 f f 1
VTS VN
(M2 3 -2
B2 dz vz

3(v5-42)




A(5- 3) B f x(f )
Z
—)5’ A+ - )5 )K+;5

Q5a) If x:2+\/§, find value of x——

] 2
and [x~~']
x

x=2+\/§

1:2_\/:.}
x

x=2=243-(2-3)

=Z+\3-2Z+\3
=23

e

(x~i]2=]2
5-43
{52

1

1 I
x+— x* +— andx+—3~

B i
NS RN

D)
(V5) -(v2)

find the value of

G) If x

Now

Also

X =

() +() -2(5)(2)

5=2

i 5+2-2/10
3
L_1-2V10

1_
x

o

X

HI*—'HI'—' Hf'—-*

3
3 7+2\/—
T 724310 7+ 2410

i .(7+2f)
(7)2~(2\/_)2
37+2F)

(
_3{1+2:10)

K 7+2J“)

~J
.+.
[\ =)
%
o

3
_7-210  7+2410

1
X 3 3

1 196-18 178
+____~— ———

29 9




x f+1 f 1
oo J3-1 B3-1 B+l f+1_(+b\f
- Bl Bt VBT B
ot | f BT J3-1 J3+1
(1) (%) JED D
BV ()
1 1\ 1) 2744 (V3) -y (¥B) ~(
+=+3(x)| = || x+= =5 ¥ ) - ( ) ) (\/] L 2 %
b % % +(1) Frad 24,
- 3( 1] 2744 R e
=43 x+— |=—— N
X x) 2 i 23 3414243 _ .,
x:u-'_1_+5( 14)_ i i
2 T\A) i 2\/_ 447—-2—- a+h3
x3+--1-—37.4i14 ;
© 21 2(2 “/_) Z/( +43) i
2366 7 e
27 =
Q6. Determine the rational numbers G )‘g +2+)g =a+b\3
aand b, If 4= a+b3
JB-1 \/??+1_a+b\/§ — a+b3=4 |
3 Hence on comparing the two sides, we get
= a=4 and b=0

QL If x+-=3 find x2+i2=7
X X
(i) x2+-1—, (ii) x“+i_ (i) s
2 4 4
X X X
» 1_ Vs 2
. 3 X
1 2
LF = 1
[”J (3) X+ 42249
1 _
2 —
x g ie=0 Wl =492
1 X
P4 —=9-2
e g Ll
X



Q. If x—l:2 find
X

(i) x*+ iz (i) x* + é
X X

Q3. Find value of x’+3y° and xy if
x+y=5and x—y=3
4xy =(x+ y)z—(x—y)2
4xy=(5)"-(3)’

Now
4xy=25-9=16
16
.‘:—:4
. 4

x+y=5
taking cube both sides

(x+3)' =(5)
x3+y3+3xy(x+'y):]25
£ +y +3(4)(5)=125
X +y*+60=125
x'+y =125-60
X +y =65

Q4. If P=2+-/3 find (i) P+—;;

1

2

{iv) P’ e}

PZ

(i) P—% (iii) P’ +_

P=2+43

1 2—
— N

243 2=
2-3  _2-43
3

N | =
Sl

=2—

@'-(3) 4
i) P+%=2+;5+2—)5=4
i) P—%=Z+\/§—Z+\/§=2\/§

1

P

| -

iii) PPy—=2?

J3



Q5. Ifq=+5+2Find () g+ >
q

vs | s w
@) q--  Gi)o’+ = () -2
q q q

Solution: g=/54+2
le 1 A58
q J5+2 V5-2
l= 5-2
9 (V5) -2y
1 V52 o
q 1 =li=-2
() q+i—=~f5_+2+\/§~2
=25
Gi) g-t=E+2-5+2
q
=4
Gi) '+ >

¢+ =202
q
2, 1
qg+— =18
q
o et afaed] (o)
q q q

= (2J5)(4)

=85
Q6. Simplify
Jel 42 +Ja? =2
Ja* 4+ 2 ~nla? =7
_Na +2+Va -2 Na*+244d? -2

T JiraAd -2 Nar2ide—2
(\/a3+2 +\/¢f—2)2

(Vo +2) (Va2

T ) sl

i)

B ;/+2w/+2

: _a2+z+a2—1+2m

4
_2a’+2Ja* -4
4

_,Z’(a2+\/a“_—£)
B A
=a2+\[a4——4

2

R
a-Ja'-x* a+Jai-x*
_ 1 >'\‘a+~/c72m—?
a—VJa* -3 a+Jai—x°
1 a—m

2 2
a+va'-x* a—-va*-x*

i
X




_atva’'-x' a-vJa'-x* =/(+\/a2—x2 Sy O B
i+ PP x°
atJa* - a-Ja® - _Wa'-x®
= o - 2 X
' Objective
I 4x+3y-2isanalgebraic____ aZ—p? _
(2) Expression 7. o is equal to:
(b)  Sentence @ (aby (b) (ath)’
{c) Equation (c) a+b (d) a-b
(d)  Inequation 8 (J; +Jb ) (\/:{ =Jb ) is equal
1. The degree of polynomial fo:
2 3 ® et
ax*+2x’yis @) 2+0° (b)) at-b
@ 1 ® 2 ¢ a-b (d a+b
) 3 (@ 4 9.  The degree of the polynomial
3. 2+blisequalio_ Xy 43xy+y’is
(@)  (a-b) (a’+ab+b?) @ 4 ® 5
()  (a+b) (@ —-ab + b)) ) 6 @ 2
©  (a-b) (@ -ab+b’) 10. x*-4-= |
(@  (ab) @ +ab-b) | @ (x-2) (x+2) () (x-2) (x-2)
4. (3+~/§ )(3—\5 ) is equal to:____ (¢) (x+2) (x+2) (d) None
@ 7 b -7 1. x3+—1§=[x+~l—J( ........ )
©) -1 (@) 1 X X
5. Conjugate of Surd a++bis_ (a) x* *HL (b) x> +1+_l_
2 2
@ -~a+vb () a-vb x X
@  Va+db (@ Va-vb © x2+1—i2 (d) xz—l-—lz—
1 X x
6. F—r is equal to 12. 2@+ =__
il A 5 (@  (a+b)® + (a-b)
@ S O 35— (b)  (a+b)’ - (a-b)’
a—b a“—b (©) (a+b)® (d) 4ab
(c) e () ~2b 13. Orderofsurd 3/x is
a®~p? as=b? 1
(@ 3 (b) 5
© 0 @ 1




14.

15.

B 16. 14435 =
23 | @ 410 (b) 10
@ 243 () 23 © Wi @ 8o
@ 2+¥3 @ -2-3 17. A surd which contains a single
(a+b)’ - (a-b)’= _ term is called surd.
(@) 2@ +b) (b) 4ab . (a)  Monomial
() 2ab (d) 3ab (b) Binomial
: (©) Trinomial
(d) None
ANSWER KEY
| L a2 [d][3 [b] 4 5. [ b
6. |b| 7. |d]| 8 9. 10. | a |
11. | a | 12. | a | 13. 14. 15. | b
16. | ¢ | 17. | a




