ALGEBRAIC EXPRESSIONS AND
ALGEBRAIC FORMULAS

Detine the followin: . » 2
Rl s e instance, 5x°-3x+—= and
Algebraic Expressions” Jx
When operations of addition and 3 _ ‘
subtraction are applied to algebraic terms 3xy +;(x #0) are algebraic expressions.
we obtain an algebraic expression. For v
Polynomials. :
A polynomial in the variable x is an algebraic expression of the form L
P(X)=a,x" +a, x" +a, ,x"? +..t+ax+a,,a, 20,...(0) v

Where n, the highest power of x, is a non-negative integer called the degree of the
polynomial and each coefficient a, is a rca‘ﬁl)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.

.‘/v‘\

Rational Express Expression Fxample

RWEN\ quotiht p(x) oF g o Reduce. the following algebraic

q(x) fractions to their lowest forms.
polynomials p(x) and g(x), where g(x) : Ix+mx~ly—my -
: A (i) P ()
1S a non-zero polynomial, is called a 3x° -3y°
rational expression. 2
2x+1 3x” +18x+27
| For exampie, m , 3x+8#0 1sa 5x2—45
rational expression.
. Ix+mx—ly—m
In the rational expression p(x) s () 2 2 2 4
| q(x) 3x” =3y
p(x) is called the numerator and g(x) is _ x(L +m)y—y{d+m)
known as the denominator of the rational 3(x% - yz)
expression £ () . The rational expression - U +m)(x—y)
g(x) ‘ 3(x+y)(x-y)

263 need not be a polynomial. - _m
q(x) 3(x+y)




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

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

11 2
Simplify (i) - +
X=y x+y x*- y?

2
Gi) 2x X 1

a
Sohution

x =16 x°—4 x+2
@ 1 1 i, 2x

x=y x+y x?—y?
11 + 2%
X=y x+y (x+yHx-y)
X+y—(x—y)+2x
(x+y)x-y)
(L.C.M of denominators)
Avy—f+y+2x
(x+y)x~—y)
2x+2y
(x+y)(x—y)
2(x+y) L 2
(x+y)(x-y)  x-y

i 2 x 1
- x*-16 xP-4 x+2

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

v (x* +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)=){[—/—%+x’/+%—2«’f—8

(2 +D(x+2) (x~2)

(x? +4)(x+2) (x—2)



-8
(4 (x+2) (x—2)
_ -8 =8
T2+ -4) x*-16
Ty, M4y
x+2  4x>-9y? x*—4x+4 x*-4
2x-3y  xy+2y Txy x2 -4
x*—4x+4 14y
i
x+2 4x2-9y%  (x+2)[(2x)%-(3y)?] Txy (x+2)(3~2) L
2x-3y  xy+2y  (2x=-3y)(x+2)y (x—z)(yzz’)x 14y v
_ x(x+2)
GAD Q2x+3y)(26-35) | = 202
y(342)(2x~37)

Find the product

Il
X

il

il

2
2x+3 « Evalvate M— if x = —4 and y=9
= . 5(x+y)

y '
. We have, by putting x = —4 and y =

7 14 ’

3 Simplify u? SN . 2 2

2 ax+d P-4 30 \y+6 _ 34946 _306)X3)+6_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,

R No ; 3Wx
= @ 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



. 20x +3
(iv) Yy No - (x~2)°
3. Reduce the following rational (?‘“2)(’”2)
expression to the lowest forms. = GB(x-2)
) 1205 52 2(3~2) (x+2)
30x° yz )
= 4x 23yslzsz =
2(x+2)
= 4)( y z 5
R (vii) 64x° —64x
_ Yz 2
X (8" +8)(2x+2)
(i) Ra(x +I)= 43,()‘,4) _ 4a i 64X(X4—])
2631 (x-DOxesT) x-1 B(x* +D.2(x+1)
(3i) (x+y)’ —4xy _x+y” +2xy-dxy __ 6~
x-y)? (x-y)(x—Y) 16(x% +1)(x +1)
_x2+y?-2xy g _4x(+1(x2-1)
(x=y}x-Y) (x + D (x +1)
ooy - _x 2D (x-) AT
(x=yXx-y) G2 (TS
2“%‘—-‘1 =4X(X'D
yﬁf ox*—(x*> =4 _(3x)" -’ -4’
(iv) ( = | H(x? -~ 2xy+y 4+3x—x* 4+3x—x?
(x -y (xZ+xy+y?) _(3X+x2—4) 2 +4)
I e DL . @K -xD)
x_
}//y y) =3x+x> -4
. - o2 )
W  EEDEE-D el
(x -H)(x2 —~4) 4. Evaluate (a) x_);;_ZE for (i) x =
A x-DAT x y=-1,2=-2.
zj}xﬁ (x-2)(x+%) x - BD-2-2)_27+4
(vi) X" —4x+4 _ (X—Z) 3(-2) ")
2x%-8  2(x*-4) _723_23_,5
6 6 6

('\



2.3 4

X -5z

by Xy =52
Xyz

forx=4y=-2z=

=1 '
_ @’ -5-1* _-16()-5

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

@

2x—-3y 3y-2x

_ 15y -2x)—-4(2x -3y)

T (2x-3y)(3y-2x)

_ 45y-30x—-8x +12y

- (2x —3y)(3y —2x) W
_ 57y—38x

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

_19@y—-7x%) 19 -

T (2x-3y) Byp~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)

(iv)

v)

_(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
T (x+6)(x—6) x2_36
% y 2xy
x~y*x+y_x2_y2
_X(x+y)-y(x-y)  2x)
T xenxEy) xPyR
X - +y __2xy

X2 —y2 2y

-

2

_x2+y2~ 2xy
2—y2

_xz—yz X
=)<2+y2—2xy
x*-y?)
__ =y x-y
B9 (x+y)  x+y
x=2 _ X+2
x> +6x+9 2x2-18
x—2 __x+2
X2 +3x+3x+9 2(x2—9)
xX—2 a X+2
X(xX+3)+3(x+3) 2(x-3)(x+3)
Xx=2 _ x+2
- (x+3)(x+3) 2(x-3)(x+3)
_2x=-3)(x-2)—-(x+3)(x+2)
2(x-3)(x+3)(x+3)
_2(x* +2x-3x+6)— (x2 +2x +3x +6)
2(x = 3)(x +3)?




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

_2x2-10x+12-x2-5x -6
2(x = 3)(x +3)?

_ x2-15x+6
2(x-3)(x +3)>
vi) 1 B 1 3 2 4
x=1 x+1 x24+1  x*-1
_x+1—(x—1)__ 2 4
S x=Dx+D) x*41 x-]
_x-x4T 2 4
- G| x24+1 x*-1
" 22 B 22 N 44 o
x“=-1 x“+1 x"-1
_2x%+n-2(*-1) 4
TP -nEEe) x4
_}(‘(+2—}x’[+2 4
[ x¥ -1 wx4—1 B
_ 4 4 |
Tt atel
_4-4
_x4—1
0
_x4—1
=0
6. Perform the indicated operation
and simplify:
@ (x2 —49) 5x+2
x+7

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

et

| 4x-12 18—.—2x2

(if) 2 L)
X“-9 x“+6x+9
__4x=3)  20-x%)
(x=3)(x+3) x?+3x+3x+9
_ 4x-3) 2G-%G+x)
(x=3)(x+3) x(x+3)+3(x+3)
_ 4(x-=3) A2(3—x)(3+x)
T (x=3)(x+3)  (x+3)(x+3)

4(x -3) . (x+3)(x-h3)
(x+3)(x-3)  2(3+x)(3-x)
7 L

D

o X

- s(xdrxly? 4y

(iii)

3N

N
W -
e
_(-y)(2 )

K2 —y?

+(x* +x%y% +y")

+(x4+x2 y2+y4)

_x= D&+ xy+ YD+ y)xE = xy +y2)
- xz_yz

1
x* +x2y? 4y

_ 2= (P +xy+yH)(xE—xy+y?)
227
1

K4 + X2y2 o y4

X

X

_x4+x2y2+y4 e

X2yl 4y
|
x2+2x+1 1-x

=T (x+1) x+5

T x4 x+x+1 (x=1)

x+5

(iv)




_ -(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)

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

M = Al
= 4949 = AP+By

> 8 = 2AdP+BY)

= 29 = g+,

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

(a+b)? —(a—b)* = 4ab
= (D*-Q3)* 4ab,

= 49-9 = 4ab
= 40 = 4ab,
= 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
v

We know that
(@+b+¢) =a® +b* +c* +2ab+2bc £2ca
(a+b+¢c)’ = a® +b%+c? +2(ab+be+ca)
=  (a+b+c)® =43+2x3
(Putting a® +b% + 2 =43and ab +bc +ca=3)
=  (a+b+c)’ =49
= a+b+c =+J49
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)
= (12 =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-3yY = 10y
= 8x° —27y° —3x2 xX3y(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 C

If x——l-:4, then find x3——]— v

X _x3

We have x—i =4

X
3
9 (x-l] - (4
X
£, x3—~i3—3xxl[x—~1—J =64
X X X
3 1
- X '—-—,;—'3(4) = 64
o
3 1
= X -——3——12 = 64
o
= XS“—.{ = 64+]2
=
5 A
= X = =76
X

Example

Factorize 64x° +343 y3

Solution

We have
64x° +343y° = (4x)° +(7y)°



= Gr+TY) @D ~4) (Ty)+(Ty)]

= (4x+7y)(16x> 28 xy +49y%) Find  the pmduct(gx-f-)
X
16 25
Factorize 125x° ~1331y° (E‘rz +E;é'+l)
Solution
AR 4. 35Y16.2. 25
12561331y = 5x)° = 1y)® 5T NS T les
= (Sx=11p)[5x)* +Gx) (1 1y)+ 1 1y)?) _ (5“ s )(16.r2_+1+ 25 J e
= (5x-11y) (25x> +55xy +121y%) R A (5
: (rearranging)

L 3

g 2 2

-(F-2G G
57 ax)|\s 5" Nax) Lax

_ 4 Y (5Y 64 5 125
~ 57 &%) Tist e
[Ex+i)(ix2—!+i] 3

37 2 N9 4x? e

Find the continued product of

”

2 2

=[3x+i)[{3x} —[E-x)[i]»{ij } (49 (=D (P +13+ Y2 (62 =23+ y2)

3 2x 3 3 2x 2x

W, |
- (gx) +(—2;] (x+ Y (x= (P + 39+ y?) (22 —xy+ y?)
85,21 = 0+ )% —xy+ ¥ )= ) +xy+ )
T 2717 g | = (P +y) (P -y =P - ()2 =8 -0

Exercise 4.2
1.i) Ifa+b=10and a — b = 6 then ) Ha+b=5a-b=17 then
find value of a2 + b - find value of ab.
Solution: Solution:
2(a’+b%) = (a+b)? + (a-b)° dab = (a+ b)’ - (a —b)’

2(a*+b%) = (10)° + (6)° 4ab = (5)° - (Ji7)°
2(a’+b) = 100 + 36

4ab=25-17
a2+b2=%—§=68 4ab =8




ab= § =2
4
2. IKfa*+b*+c’=45anda+b+c=
~1 find value of ab + be + ¢a.
Solution:
a+b+c=-1
Squaring
(a+b+c)’ = (-1)?
a’+b%+c?+2ab+abc+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 m2+n2+pz. )
Solution: g
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

L I S =)
N RN NN O~

Solution:
(x+y+z)’ = x2+y2+zz+2xy+2yz+22x
= x2+y2+z2+2(xy+yz+zx)
= 78+2(59)
=78+ 118
= 196
Vx+y+2)7 =J196=\(+14)2
X+y+z=%14

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

X% + y*4+2242(xy+yz+zx) =144
64 + 2 (xy+yz+zx) = 144
2(xy +yz+zx) = 144 — 64

2(xy + yz+zx) = 80

A
Xy +yZ + zZX = -8-; = 4().

6. Hx+y=7andxy=12 then‘ﬁnd
value of x° + y3 . \
Solution:
x+y=7
x+y) =y
x> +y° +3xy (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)’ = 4)°
x*-y’-3xy(x-y) = 64
xX—y*-3(21)(4) = 64

x-y*-252'= 64
X~y =64 +252
o y’ =316
9. If 5x — 6y = 13 and xy = 6 then
find value of 125x° - 216y°.
Solution:
5x-6y=13

10.

= (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

If x+l=3 then find x3+—1§.
X X

JC+—I- =3 Cubing both sides
X

1 3
(x+—) =(3)°
X
x3+l3+3(x)[l](x+l]=27
X X X

X3+—1;+3(x+i)=27
X X

by 07
5

x3+—1-3—=27—9
X

x3+i3=18
X

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

X sl =7 Taking cube of both sides
X

3
(o
)
x3—i3—3(x)[lj[x-1]=343
X X X -

1 1
x3~—3—~3(x ——)=343 9
X X

A 3

x3~33—~3(7)=343
X

x3--1?~—21=343

X
X0~ =343+21
X
1
X ——5- =364
X

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

DTH

_ 27x3
1y

3x+— | =(5

(x3xJ (5)

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

+3[3x+§1—)=]25

X

27x3 +

27x3

1
8
27

3 +3(5) =125
X

x4 +15=125

7x3



1

27x
1

27x3
13. If(sx_si]=6, then find value of
X

27x3 + =125-15

3

*27x* +——=110

125x3 -

.

25x3

[SX -——-1—] =6
Sx

Taking cube of both sides
3
1y 3
5x-—| =(6
( Ay ] (6

X
(5x)° —[i)s -3(§'{)(~;-{-J(Sx —%) =216 _,
i

—3(57(——“):216
5x

125x3 -

125x3
1

25x
1

5x
i

125x3 C —3(6)=216

3

125x3 - -18=1216

3

=216+18

125x3 ~ 5
125x

1
125x3
14. Factorize (i) x’ -y’ - x +y
(i) x3—y3—x+y
=(x -y’ +xy+y)-I(x~y)
=(x—y)[x2 +Xxy+y? —1]
1
27y°

=234

125x7 -

Gi) 8x*-

1 3
)
3y

Y 1 1Y
= [Zx ——J (2x)? +(2x)(—]+(—-)
3y ! 3y) 3y

/
=(2x—i) 4x? +—2~J—‘~+~—1~5-
. 3y 9y

15.  Find products, using formulae

M) Fry)x' Xy +y?)
=)’ +(y%
Ref =(a+b)@a?—ab+b%)=al+b’
=x0+y0

) -y +xy +y%)
=’y - (y")’
Ref.(a—b)a+ab+b*)=a° ~b’
L0y

{il) (x - y)x+y)x> +y))x? +xy+y?)

(x2-xy+yH)(x* -x%y? +y*)

L

\ g

=(x— Y +xy+y N x+y)x? —xy +y?)

(XZ +y2)(x4~x2y2+y4)

=0 =y +y) 60 + ()]

=[(){3)2 _(y3)2:|(x6+y6)

=(x*-y*)x®+y%)

=(x%)* - (%)’

=X --y

16.  (2x2-DEx2+h@Ex* +2x2+1)
(4x*-2x*+ 1)
= (2x7 - DEx* 2%+ 1)(2x%+1)

@x*-2x*+ 1)
= (2N +(1))



=@8x® -1Bx% +1) ' —64x12 _1
=(8x%? -1y

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,\/2/5,3’/?, % 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
i) 128-3250+3432

Solution

43-3J27 +2475 -

= 4B3-39x3+2,/25x3 =43 -393+ 2425%3

= 4/3-93+10J3=(4-9+10)3=53
3128 - 3250 + 3432 |

= 6ax2-3125x2+3216x2

= JwPx2-Yerx2+36x2

= Y@ -Yor 2+’ 2

= 4¥2-52 +6¥2=(4-5+6)32=532

J@)?x2x5



. Y2
(i1) We have—— \/_ J—
For v/3 /2 the L.C.M of orders 2 and 3 is 6.
Thus 3 = 32 = (3)316 - o3 - 637
and 32 = (2)113 - 2/6 e (2) n
. fB_ 4B _4B F
Hence 335 42144 §108 1108 .

Its simplest form is
= L

o - G- «

1.  Express each of the following surd TTg 1
in the simplest form. = 2(2 x2 x2)3
@ 180 - . 11
_ sk
=4/2x2x3x3x5 =Z(23)3><(2 )3 x2 3
=2x34/5
Rt 2 @@x¥2
=65 4
_ 43
) 3162 =332
= 3+/2x3x3x3x3 _ @iv) \5/ 96)41631728
:3(3X3)‘/§ ~\/2x2x2x2x2x3x6 178
227\/5 J : 1
= (25 x3x°xy’ y22 2 )5
%
(i) =128 - O S T T
2 =(2°)5 33 (x°)S X5.(¥°)S (y*)5.(2°)5 ()5
5. = oL o2 3 ¢
=Z(128)3 =2 35.x.x3y.y> z.2°
; "y 2 3
:%(2x2x2x2x2x2x2)3 =2xyz 35.x5.y5 25




= 2xyz\5/3xy223

2.

M

(ii)

(iii)

(iv)

(v)

Simplify

Jis 332 3,73

3 T
23)(\5_2/\/3:\/3

VBixB _ 37 %353
© BxT

%/E 435531013

1
:( s_xsymztst

1 1 1 1

= 3xyzz3

%\3/125

Y
=4

V21x7 %3
=/3x7x\Tx/3

= \/37(7)(77413:(32)(7'2 )_2_
1 I.

=(3%)2x(7%)?

=3x7

3.

(31)

(k)

(iv)

4.
(i)

=21

Simplify by

ferms:

@

= 43x4 +5v3x3x3 —3/3x5%5

combining similar

V45 -320 +445

= J9x5 - 3J4x5 + 45
=345-6/5+45
=(3-6+4)5
=(-3+4)V/5

-5 .

L

\3

+/3x2X5x2x5

=83 +154/3-15/3+1043
=(8+ 15 — 15 +10)4/3
=183

\/5(2\,/§+3\/§)
=3((2+3)V3)

= \[ 3 (5\/@)
= 5\/5’){\/5

=5(+/3x3)

=5(3)

=15

2635 —34/3)
=2((6-3)V5)
=2(3v/5)
=645
Simplify:
(3+/3)3-+3)
=(3)* - (/3)"



=9-3 1
=6 3

) (V5+3) | | ==
=(+5) +(v3)’ +24543 0 (Ve +Jy )=y )(x+y)
=5+3+2415 (x2+y2)

_ =8+2415 2 2 5 .8
i) (V5+3)(x5-3) :[(‘/;) (W) )((HY)(X o)
= (x—Y)(x+y)x*+y?)

=(x*-yH)(x* +y%)

=5-3
=(x2)2 _(yz)z L

4 v

(i) (\E+?/%][\/§_:%J | =x'-y

Define. monomial surd
1) A surd which contains a single term is called a monomial surd. e.g., 2 5 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 V11-8 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

To rationalize the denominator, we multiply both the numerator and denominator by
the conjugate (7+2+/5) of (7-245) , ie. '
_s8 B_Tr5 _ $8(+25)

7-25 T2 T+ (Rl




58(7+2+/5)

= ~=; (radical is eliminated in the denominator)
49-20

VAN iy, 2

H

Rationalize the denominator —

Solution

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

(\/§+ x/i),togct v

V5+\/2

P 2 N5-V2_ 25-42) _2(5-42) %
V5442 NEFS N S N N S e ¢
L E(L/—S_“@ _ 2(/5-2)
3 32

v6 4-\/5

Simplify
2\/_ N «./— +\f’2‘ V6 -2

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

6 V6 43
236 Btz Jo-v2
6 23+V6 6 3-2 43 J6+\2
2536 23146 B2 B2 do-3 o1z
_ 62V3+6) | V6(V3—2) 43(/6+v2)
2V3Y (6 | (V3R —(2)? (V6)? -(+/2)?
6(2V3+v6) V6(3-+2) 43(6+2)

12-6 3-2 6-2

12V3+66)  V63-v6v2) 436 +4312

6 1 4

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




4435

Find rational numbers x and y such that -

=x+y5
4-345 Y

‘Soliition
44345 4+3V5  4+3V5 (4+345)%
4-35 4-3J5" 4435 (4)? - (3/5)2

16+245 +45 61+24Y5

16-45 =29

~61 24
el x+y«5 ven
o 5 »V5  (given)
Hence, on comparing the two sides, we get
—61 _ -24

29" w5 g

X —

Eovnnple

If x=3+J§ , then evaluate
(i) 3 24 Gi) &7 +~32-
X

X

Since x — 3+ \/§ 5 therefore, _
1 1 3-8 3-8

i
x 34v8 3448 3-8 G- (B

I 3-v8

9-8

@  x+ = 3+8+3- 8 =6

)2
(11) [x+—]
X

I

36

or X +— =34

-

™



1. Rationalize the denominator
@ 3 3 ‘/i_ i[?’_ ,,,,,
PN RN N PN

(ii)

(i) B 6

i 1 3-25

3-25 _3-25
3)2__(25 9-20
3- 05

-11
15

J31-4

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

(v)

- X I
3+20.05 335 3=2J5

Exercise 4.4

(vi)

(vii)

15(Ji+4)_

< (\/ﬁ}’ —

_15(Jﬁ+4)

3116

2 2 5+

Bt 53 543
_ 2(J5++3)
(V5)* - (/3)?

)

V3-1 f 1 _[1
J3+1 \/_+1 J3-1
(1))

() -y




(viii)

@
®

(i)

(i)

(iv)

(v}

—’)Nyz

S+aB _5+3 5443
BB BB 5B

(\/§+J§) B
(V5) ~(+3)
(V5+3)

5

H;) (\/5)"~2U5 (J%
B

_ 54342415

- 2

_8+2415

B 2
2(4+\f1§)

2
= fpalls
Find conjugate of X+ \/; 5
3447
Conjugate of 3447 i 37
45
Conjugate of 4-—
243
Conjugate of 2443 is 2-+3
y XML
Conjugate of 2445 is 2-+5

547

\/g is 4+I

(vi)

(vii)

(wiil)

Q.3

®

(i)

R R

Conjugate of 57 is5—/7
4-15

Conjugate of 4-15 isd++/15
76
Conjugate of 7-— J6 is7+-6
9++/2
Conjugate of 9++2 is9-—2
1t x=2—3 find — v
X
X = 2—-J3
1 | . N,
B /A’, el J k]
i dad 3
& W oy )
2 (2" -{¥3)
i u
X 4-3
1
L = 243
X
Xz4——'\,ﬁ:" find —]"
X
_ 1Al
4-N17 417
B 4+ 17
= 2
(@ ~(¥17)
LA
1617
3 fH\/ﬁ
a -1
= —(4+ J7)
- 417



_ 1
i) 1r*=V3+2 g S

B = x|~ T;
e I
+ +
o [\
S
i

St b 'S
&
e S—
N
|
—
[\
p—
|3+

X

H
&
e

I

F

If

&
NS

]

[ = &= N =
ey
|
o

|

W
i
N

/|

x+%:,\/’?+2—,ﬂ+2

x+lz4
X

Q4.  Simplify

M 1+J_ 'l JE
\/§+ 3 \/5 V3
1+v2 _5-43 2 J§+f

BB 5- ~/§+\/1§ NN
:(1+J5)(f—f) (1-V2)(V5+43)
() ~(B3)  (+5) -(+3)
:(1+J5)(J§-J§)+(i_ﬁ)(ﬁ+ﬁ)

5=3 5-3

_V5—VB+/2/5 V23 5+B3—2{5-23
2 ' 2

_ ﬁ-ﬁ+@~ﬁ+ﬁ+ﬁ—M—ﬁ
2

2

. ~3+2=2-3 v

B8 4 A = 5515
2

22
2

_Z(5-+)

e

55

(ii) IEUE I v
2443 5-3 2445

1 2( 2 L

T243 2B 5\ ’
5B 12—y
f+f 2+\/— 2-/5

T3 (f+~/_)+ 2-5
@-(¥8) () () (-(v5)
_2-43 2+ B) o5
T 4-3 5-3 4.5
—2_ 3+ (‘F;‘/_) 2-1/5

=Z- B 45+ 5 - L5 =25
2 1 3
RN O AN PO Y
2 f f 1
“B+B BB B
(M2 3 -2
f f f+f N




A(5-B) B f zf(f \2) (V5) +(v2) ~2(¥5)(+2)

z . 52
“)‘g A+ - »5 )}3’+,}§’ __5+2-210
= 3
Q3() If x=2+3, find value of x—— L7240
X 3
and [x—l]z 1_ 3 7+2J—
. x 7-2410 7+241Q
i - | 3(7+24i0)
1. .4 2~+/3 e > L
x 2443 2-43 * (7) ~(2v10) .
1__2-43 3(7+2
L 2 1_3(7+2410) (7+2+10)
¥ (2)'~(v3) o X 49-40
3(7 2\/“
1:2_\/5 l ( + )
X X
s-s=24B-(2-43)  © 1=_7+2f
-4 x 3
=Z+\3-2+\3 o1 _7-2V10 742400
—2\/_ X 3 3
(x__) ~(243) :7—)4?0';7+ 0=133
1Y Now
("““J =12 1 14
i Py
) If x f ?f‘nd the value of Squaring
-+ 1 (14Y
e, | B
+— x* + and x° +—~ x 3
1 196
\/_ I ‘\/- \/_ x2+;2—+2‘—‘—§—
iz V52 oL _196
(\/—‘—\/—) x2 9
=T v ., 1 _196-18 178
(V5) -(+2) YrETT T
Also




()2
R L

|

_ 21
27

P14

X 27
_ 2366
27 =

Q6. Determine the rational numbers

a and b. If

\/5—1 \l'?:+1

QL If x+-=3 find

X
(i) x2+—12—
X
§ 1
() x+—=3
»x
2
[Hﬂ -3y
,\c2+i2 2=9
X
1
s ?«=9-2

@) x*+ %
X

Exercise

\/_ \/%+1
J3+1 Y1 at b3
J3=1 J' 1 J§+1 3+l
fﬂ S T “ B
() (B
(f) - (ﬁ) 1

(4 +07 -2 | () 07 24

Z ——=a+bh3
3-] 3-1 a+b3

B . zJ% %~L1+2\f

4-— 2\/_ 4+2\/—

2

2(2—\/_)+Z( +-J2) "
7 =a+

2~ )g+2+)g—a+b\/—

a+b\/§

a+by3

,(‘
4= a+b\f

= a+b3=4
Hence on comparing the two sides, we get
= a=4 and b=0

x2+%=7
X
o s 1
(ii) & =
X
1Y 2
x2+'—} =(7
(#+5] =0
i1
x'—+2=49
X
s, 1
X =49-2
X
x“+i4=47
X



Q. If x—=1=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

Q4.

(i) P—% (i) P’ +_

i)

111)

iv)

(x+y)' =(5)
x3+y3+3xy(x+'y):]25
+y +3(4)(5)=125

X +y*+60=125

x'+y =125-60

X+ y' =65

If P=2++/3 find (i) P+—;;

| 2 of
{iv) P”—;z—

2

P=2+3
N \A\ M2/
P 2443 2-3
2= _2-43_
3

= g

1
Per-()
P+%=2+ﬂ+2—ﬂ=4
p-s=Z+3-Z+V3=23

72—

1
2
P +—2=?

-

J3

L

<



Q5.

Gi) q- -
q

=5 +2Find ()q+ *
q

Solution: g=/54+2

()

(i)

(i11)

@v)

a+2=J5 424452
=25

q——l~= 5¥2=y/542
9

=4

- 1 -
(i) o* + = (iv) q2 - LZ
‘l g

= (2J5)(4)

=85
Q6.  Simplify
Jat +2+Ja? -2
Ja? +23-a? =2

\/a +2+\/a -2 \/a +2+\/a -

s/a #Desfdt =D \/a # Dl
~ (\/a3+2+\/a2—2) -
(Jaz+2)z ~-(\/¢12~-2)z .
(Va2 (N 2) o))
- /+2w/+2
=a2+l+a2—1+2m
4
2202+2s/a‘—w4*
4

_,Z’(a2+\/a“_—£)
B A
=a2+\[a4——4

2

i)

1

am\[az—xz a+sfa2-—~x2
_ 1 ><e;e+\/az—x2

a—Jai-x* a+Jat—x

i a-a'-x*
X

a+Jai-x* a—Jat-x*
= a+va -x a—w‘a —x

(a)’ (s)a -x )2 (a)' - (\Ja -x )2

(i)




_ a+va’-x* a-Jat-x*

P PP
_atVa' - a-Va’- ¥
T4 x*

=/+m-,ﬂ/+\/}-x2

1. 4x+3y-2is an algebraic

(a) Expression
(b) Sentence
{c) Equation

(d) In equation
1. The degree of polynomial
4x*+2x%y is

(@) 1 ® 2
© 3 @ 4 v
3 a+blisequalto
(@  (a-b) (a’+ab+b?)
(®)  (a+b) (@°—ab + bd)
©  (a-b) (@’ -ab+bd)
@  (a—b) (@’ +ab-bd)
4. (3+J5)(3—ﬁ) isequal to:___
(a) 7 () -7
© -1 @ 1
3 Conjugate of Surd 2 + b is____
@ -a+vb () a-vb
@  Va+vb (@ Va-vb
1 ;
a—b—"a 1s equal to
2a 2b
vorw O ooy
—2a -2b
: d

-

X
_Na*-x*
.
¥ =
7. e is equal to:
a+b
@ (@b’ (b) (ath)™™
(c) a+b (@ a-b ~
8. (\/_a_+\/_t;) (\/;—\/E) is cqual\’
to:____ v
@ a®+0* (b)) a’-b?
(c) a-b (d) a+b
9. The degree of the polynomial
::2)12-0-3}&31-0-)!3 15___
@ 4 ) 5
(c) 6 (d) 2
10. x*—4= |
(@) (x-2) (x+2) (b) (x-2) (x—2)
(¢} (x+2) (x+2) (d) None
1 1
. X+ —= x+= (.
1 X"+ 3 [x + - ]( )
(a) x? -—I+KL2 (b) x> +1+;lz—
() x*+1- xiz @ x* —1-;12-
12. 2@ +vH=__
(@  (a+b)’ + (a-b)?
(b) (a+b)’ - (a-b)’
(©) (a+b)® (d)  4ab
13. Order of surd ?/; is___
(a) 3 (b

© 0 (d)



uw - 16. V14.35=___
2-3 @ Yo ® Yo
@ 2+¥3 @ —2-3 17. A surd which contains a single
15. (atb)’ —(a-b)’'=___ term is called surd.
(a) 2(a*+b>) (b) 4ab . (a)  Monomial
(c)  2ab (d) 3ab (b)  Binomial
' () Trinomial
(d) None
.
| L a2 [d][3 [b] 4 5. [ b <
6. |b| 7. |d]| 8 [c| 9. 10. | a
1. | a | 12. [a | 13. [ a | 14. 15. | b | N
16. | ¢ | 17. | a
A"



