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Notes
Chapter -9
Algebraic Expressions and Identities

Expressions are formed from variables and constants.

Constant: A symbol having a fixed numerical value. Example: 2, 23, 2.1, etc.

Variable: A symbol which takes various numerical values. Example: X, y, z, etc.

Algebric Expression: A combination of constants and variables connected by the sign +, -, * and = i
called algebraic expression.

Terms are added to form expressions. Terms themselves are formed as product of factors.

Expressions that contain exactly one, two and three terms are called monomials, binomials
and trinomials respectively. In general, any expression containing one or more terms with non-zero
coefficients (and with variables having non- negative exponents) is called a polynomial.

Like terms are formed from the same variables and the powers of these variables are the same, too.
Coefficients of like terms need not be the same.

While adding (or subtracting) polynomials, first look for like terms and add (or subtract) them; then
handle the unlike terms.

There are number of situations in which we need to multiply algebraic expressions: for example, in
finding area of a rectangle, the sides of which are given as expressions.

Monomial: An expression containing only one term. Example: -3, 4x, 3Xy, etc.

Binomial: An expression containing two terms. Example: 2x-3, 4x+3y, xy-4, etc.

Trinomial: An expression containing three terms. Example: <% T30 79 3y40v457 etc.
Polynomial: In general, any expression containing one or more terms with non-zero coefficients (and
with variables having non-negative exponents). A polynomial may contain any number of terms, one o
more than one.

A monomial multiplied by a monomial always gives a monomial.

While multiplying a polynomial by a monomial, we multiply every term in the polynomial by the
monomial.

In carrying out the multiplication of a polynomial by a binomial (or trinomial), we multiply term b
term, i.e., every term of the polynomial is multiplied by every term in the binomial (or trinomial). Note
that in such multiplication, we may get terms in the product which are like and have to be combined.
An identity is an equality, which is true for all values of the variables in the equality. On the other hand,
an equation is true only for certain values of its variables. An equation is not an identity.

The following are the standard identities:

(a+b)?=a%+ 2ab + b% (1)

(a—b)%=a%—2ab + b? (Il)

(a+b)(a—b) =a2—b2 ()

Another useful identity is (x +a) (x +b) =x2 + (a+b)x +ab (IV)

The above four identities are useful in carrying out squares and products of algebraic expressions. The
also allow easy alternative methods to calculate products of numbers and so on.

Coefficients: In the term of an expression any of the factors with the sign of the term is called the
coefficient of the product of the other factors.

Terms: Various parts of an algebraic expression which are separated by + and — signs. Example: The
expression 4x + 5 has two terms 4x and 5.




(i) Constant Term: A term of expression having no lateral factor.
(if) Like term: The term having the same literal factors. Example 2xy and -4xy are like terms.

(iii) Unlike term: The terms having different literal factors. Example: #x” and 3xy are unlike terms.
Factors: Each term in an algebraic expression is a product of one or more number (s) and/or literals.
These number (s) and/or literal (s) are known as the factor of that term. A constant factor is called
numerical factor, while a variable factor is known as a literal factor. The term 4x is the product of its
factors 4 and x.

CHAPTER -9

Algebraic Expressions and ldentities (Ex. 9.1)

I. Identifytheterms, their coefficientsforeach ofthefollowingexpressions

() Sxyz” -3z

(i) 1+ x+ x*

(iii) 4x"y* —4x"y

(iv) 3— pg+gr—rp

(vi) 0.3¢—0.6ab +0.55

Ans. (i) Terms: Sz~ and =32V

Coefficient in 3z is5and in =32V is —3.




(ii) Terms: L and * Coefficient of x and of * isl.

(i) Terms: 43717 —4x" 17z and 7.

Coefficientin _IJ;:J;: is 4, coefficient of —-1_1;:}':,3: is —4 and coefficientof ~* is 1.
(iv) Terms: 3,— pg.g» and 7%

Coefficientof —H4 is —1, coefficient of 47 is 1 and coefficientof —7F is —1_

(v) Terms: and—xV

_-'l.d-
2 =

x y 1 .

Coefficient of; is:= coefficient of": is = and coefficientof —Xl is —]

(vi) Termsf).3a.—0.6ab and ) 55

Coefficientof [} 3g is0.3, coefficient of —(J b is —(_ 6 and coefficientof [J. 55 is 0.5.

2. Classify the following polynomials as monomials, binomials, trinomials. Which

polynomials do not fit in any of these three categories:

x+1. 1000, x+ x° +1’3+1’;= T+ +5x, 2-}'_3.}':= 2}'—3_}': +_1J._== 5y—
4z —15z%, ab+bc+ed+da. PAT. plg 4 pg’. 2p+2q

Ans. (i) Since X T Y contains two terms. Therefore it is binomial.
(ii) Since 1000 contains one terms. Therefore it is monomial.

(iii) Since -+ _1;: -|—_'|,_-"= + 4~ contains four terms. Therefore it is a polynomial and it does not fit
in above three categories.

(iv) Since 7 + ¥ +3x contains three terms. Therefore it is trinomial.

v) Since 21 — 31 contains two terms. Therefore it is binomial.
S 2 b t two t: Theref tis b I
(vi) Since 21 —31° + 417 contains three terms. Therefore it is trinomial.

(vii) Since 3x—41+3x1 contains three terms. Therefore it is trinomial.




(viii) Since 4z-15z°contains two terms. Therefore it is binomial.

(ix) Since gb + bc + cd + da contains four terms. Therefore it is a polynomial and it does not
fit in above three categories.

(x) Since P4¥ contains one terms. Therefore it is monomial.

(xi) Since p:g +p;_;,-: contains two terms. Therefore it is binomial.

(xii) Sincel p+ 24  contains two terms. Therefore it is binomial.

3. Add the following:

(i) @b —bc .bc —ca.ca—ab
(i) a—b+ab.b—c+bc.c—a+ac
(i) 2p’g* —3pg +4.5+Tpg—3p’q’

(V) I +m .m™ +n .0 +1"+2lm+2mn+2nl
Ans. (i) @b —bc . bc —ca.ca—ab
ab—bc

+bc—ca
—ab +ca

0+0+ 0

(ila—b+ab.b—c+bec.c—a+ac

a—b—ab
+b
—-a +c +ac

—c+bc

0 +0+ab+0+bc+ac

Hence the sum if O.

Hence the sumis gh+ hr +ac.




—p:q2 +4pg+9

(v) I“+m* m +n .0+ 2m+2mn+2nl

I*+mt
m: +rz:
+n’
20m+ 2+ 2nl

200 +2m" + 20 + 2im + 2+ 2nl

Hence the sum is

2[’[2 +m* +n +im+rm+ nﬂ '

4. (a) Subtract 4g—Tab+3b+12 from 12a—-9ab+55—-3.
(b) Subtract 31 + 51z — 72X from 33y —2yz —2zx+10xz.

(c) Subtract 4 p’g —3pg+3pg’ —8p+T7g—10 from
18-3p—-11g+5pg—2pq* +5pg.

Ans. (a)

122 —9ab+5b-3

4a—Tab+3b+12
() (+) (=)
8a—2ab+2b—15

z—2zx+10xyz




Spg—2pg* +5pg—11g—3p+18
4p2q +5pq: —3pg+7q —8p—10
(—) (=) (+) (=) (+) (+)

p'g—Tpg’ +8pg—18g+5p+28
Ex. 9.2

I. Find the product of the following pairs of monomials:

0 47p

(i) —4p.7p
(i) —4p.7 pg
(iv) 4p5°.—3p

(iv) 4 p.0

Ans.
(i) 4xTp =4xTxp =28p

@) ~4p*Tp = (4x7)x(pxp)
- _28p°

iy —4p*Tpg = (~4x7)(px pq)

- _"

=-28p°g

; _‘I_ 3 W —a = AN/ 3 .
(iv) 4 p 2B |.»4>.:;; —J-ll.p- >-:::p.|




=-12p°

v) 4p=0 = (4x0)(p) =0

2. Findtheareasof rectangles with the following pairsof monomialsastheir lengths and
breadths respectively:

(p.q): (10m, 5n); (20x°.5y°): [43;33:‘]; (3mm1.4np

AnSs.

(i) Areaofrectangle

= length x breadth

= P A4 = P4 sq. units

(ii) Area ofrectangle

= length x breadth
=10mxSn=(10x5 :'jl (mxn :']

= 5017 sq. units

(iii) Area of rectangle = length x breadth
= 20x" x5)y% = (20x5° ‘ <y

= IDDI:J;: sq. units

(iv) Area of rectangle = length x breadth
- 4xx3x = |_'»-1 X 3_’] | XX .'|

SU. uriis




(v) Avrea of rectangle = length x breadth

3mmx4np =(3x4)(mnxnp)

=12mn” p sq. units

3. Complete the table of products:
(i)

First
monomial

—

Second
monomial

Ans. (i)s

First
monomial
—

Second
monomial

—8x'y
20x°

v

-12x°y
16x*y

—28xy*

367

4. Obtain the volume of rectangular boxes with the following length, breadth and height
respectively:




(i) p.4g 8

(i) xv 2xv, 2a”
(ivir, 2B, 3¢

Ans. (i) Volume of rectangular box

1054  cubic units

(ii) Volume of rectangularbox

= length x breadth x height

=2px4gx8r =(2x4x8)(pxgxr)

= 64 pg» cubic units

(iii) Volume of rectangularbox

= lengthxbreadth x height

= 4x% 1% cubic units
(iv) Volume of rectangularbox

= lengthx breadth x height




= fabe cubic units

5. Obtain the productof:

() XV.VZ.ZX

(i, —a” . a

(iii) 2.4v. 8171617

(iviz. 2b.3¢c.6abc
(v)#. —HiHn, g

Ans.

(i) XWX YZXZX = XX XX

=36a*h*c?

v

NS
P

N
X

-

>N 7
7 X Z




(v) MA=MIXmMNP =(-1) (mxmxmxnXxnxp)

Ex. 9.3

I. Carryoutthe multiplication oftheexpressionsineach of the following pairs:
() dp.g+r (i) ab.a—b (i)a+b. Tah? (iv)

a —9.4q

) pg+gr+rp.0 Ans.

()4px(g+r)=4pxg+4dpxr
=4 pg+4 pr

(i) abx(a—b) =abxa—abxb

= a'b—ab’

(i) (a+8)xTa'd’ =ax7a

iv) (@° —9)xda=a’ xda—4ax9 = 154 _364

V) (pg+gr+m)x0 = pg x0+grx0+rpx0

=0+0+0=0

2. Complete the table:




First

expression

Second

expression

Product




First

expression

Second

expression

Product

b+c+d

a[b+ﬁ+d]

=axb+azc+axd
= ab+ac+ad

XyXx+5xyxy—5Sxy

xyv+5x°-25x

“

p(6p°~Tp+5)

= px6p’ = pxTp+px5
=6p —Tp’ +5p

4p'q (P —q')

- 4p'g xp" =4p'q’ xg
- 4p4q:_4p:q4

abe(a+b+c)

= abcxa+abcxb+abcxc
- a*bc+ab*c+abc?

3. Find the product:

() (@)x(2a")%(4a*)

(iV) 3 v %x % Ans.




(b)Simplify:a(a” +a+1]+ 5 and find its value for




Ans. (a) 3.1’I'_—1.T— 5] +3

=3xxdx—3xx85+3

=12x* —15x+3
() For =3, 12" +15x+3
=12(3) —15x3+3

=12x0—-454+43 =108-45+3 = 66

(b) ala +a+1)+3

—a¥a +axa+axl+s

-qa +a +a+s




() Fora=0. ° +4° +g+5

= |,'_ij|': + |f‘0fj|: +(0)+5

= 0+0+0+5 = 5

(i) FPa=PIF LTI 7P
= lf_ltfjl': - ('\lf)z +(1)+5
=1+1+1+5=8

Gi) Fora=-1, i +a* + g +5

= (1) +(-1)" +(-1)+5

=—1+1-145=-2+6 =4

5.(a) Add: p(p—¢).q(g—7) and ¥ (= p).

(b) Add: 2x(z—x—y) and 2y(z—y —zx).

Wi=dn+5n) . Allln-3nt )

(c) Subtract: ,

(d) Subtract: Sa(a +b+c¢)—2b(a—b+c) from 4c(—a+b+e).

Ans. (a) p (':p - q) +4q (q - ?‘l +7 l? -p)

p g +r —pg—gr—rm




—2x* - 29" —dxy+2yz+22x
(©) 4(10n—3m+21)=31(I —4m+5n)
40In—120m +81* =31* +12Im—15In
81° =31 —12Im+12Im +40In—15n

812 + 251y

@) 4e(—a+b+c)—[3a(a+b+c)—2b(a-b+c)]

—dac +4bc +4c* — 3ac—2ab+2b° -Zch

=—dac+4bc+4c" —3a —2b"—ab—-3ac+2bc
—3q° —=2b"+4¢c" —ab+4bc+2bc—4ac—3ac

—3a* -2b* +4c* —ab+6bc—Tac




Ex. 9.4

I. Multiply the binomials:

(i) (2x+5) and (4x-3)
(i) (y—8) and (3y —4]

(iii) (257 —0.5m) and (2.5]+0.5m)




(iv) (a+3b) and | x+ 5]

v) (2pg+3¢” ) and (3pg—2¢" |
NERER. e ]
(V'):.._Ia + 30 a* —

| and 4‘

Ans.
() (2x+5) x(4x-3)

=2x(4x=3)+5(4x-3)

= 8x* —6x+20x—15

= 8x* +14x-15

(i) (y=8)x(3y—4)=p(3y—4)-8(
= PX 3}._}. X 4 —8x 3}'—8/\—4

= 3y2 - 4y - 24y + 32

=3y2 - 28y + 32
(iii) (2.57—0.5m)x(2.51+0.5m)

=251 x(2.51+0.5m)—0.5m x(2.5] + 0.5m)
=2.51x 251+ 251 x0.5m-0.5m x 2.5 - 0.5m x0.5m

= 62517 +1.25Im—1.25Im—0235m"

6231 —0.25m?




(v) (@+3b)x(x+5)=a(x+5)+3b(x+5)
—axx+axS5+3bxx+3bx5

ax+Sa+3bx+155H

v) (2pg+34° )(3pa—2¢")

2pg*(3pg—2¢~)+3¢" (3pg—2q" |
2pg*x3pg—2pgx2g° +

2.2 3 3 -
6p°g"—4pg +9pq” —6g

=6p’q” +5pg° —6q°

2. Find the product:
() (5—2x){3+x]

(i) (x+Ty ) Tx—y)




-

i) (a” +b)(a+b")
i) | p: _ q3 | I:.:P +q"} Ans. (i)

(5-2x)(3+x)

Tx"=xy+49x -Ty"

7 +48xy — 73

i) (@ +b)(a+5")

=a’ >-<(a+b3")+b><(a+0:"l

a +aht+ab+ b

) (2" —g")(2p+g)

=p X | 2p+ q:‘l -q |:._2p +g '




3. Simplify:
@) (= 35)(x+35)+25

Giy (@ +5)(b6° +3)+5

Gii) (z+57 )(2* =5

(v) (a+b)(c—d)+(a—-b)(c+d)+2(ac+bd)
W) (x4 y)(2x+y) +(x+2p)(x-y)

Vi) (x+2)(x —x +7)

(vii) (1.5x—4y)(1.5x+4y +3)-4.5x+12y
viii) (a+b+c)(a+b—c)

(' =5)(x+5)+25
Ans. (i) 7Y 4

= X" ('_x+5‘] —5(x+ 5)+25

<5+ 25




Giiy (2+57 ) (2 —s)=2(F* —s5)+57 (£ =5

PP —Exs+5° XE —5 X5
F=st+sf—5
(v{a+b)(c—d)+(a—b)(c+d)+2(ac+bd)
=a(c—d)+b(c—d)+a(c+d)—blc+d)+2ac+2bd
ac—ad +bc—bd +ac+ad —bc—bd +2ac+2bd
ac+ac—ad+ad +bc—be—bd —bd +2ac+2bd
2ac—2bd +2ac + 2bd
dac
Mx+¥)(2x+y) +(x+2y)(x—y)
=x(2x+y)+y(2x+y)+x(x—¥)+ 2y (x—y)

-
-

2x +xy+2xy+yV Fx —xy+2xy—-2y

2x +x +xy+2xy—-xy+2xy+y —2y°




3xt + 44—y

wi) (x+ ) (x" —xp+37)

= x(x —x+ 3} +3(2 2 +1?)

-

X —=xy+a +xy-xy +y
X =xy+xy+xy —x°+y

-

x + 1

o

(Vii)fil-Sx—Jr}'j] (1.5x+4y+3)-4.5x+12y
=15x(1.5x+4y+3)-4y(1.5x+4y+3)—-45x +12y

2.25x* +6.0x+4.5x— 6.0y —16y* —12y—4 5x+12v

2.25x —16y°

(viiia+b+c)(a+b—c)
=a(a+b—c)+b(a+b—c)+c(a+b—c)

a*+ab—ac+ab+b*—be+ac+bc—c?

-

=q " +ab+ab—ac+ac—bc+bc+b"—c¢*

-

a*+b*—c*+2ab




Ex. 9.5

I. Useasuitable identity to get each of the following products:

(@) (x+3)(x+3)

(i) (2v+5)(2y +5)

(i) (2a—=7)(2a-7)

(iv)




) (1.1m—-04)(1.1m+0.4)

wi) (@ +5%)(—a® +b7)

(vii) (6x—7)(6x+7)

(viii) (—a+c)(—a+c)

x) (7a—95)(7a—95)

Ans. (i) (x+3)(x+3) =(x+3)

[Usmgldentlty o’ -
D Pu G eda b)’ =a

() (2y +35)(2y +

-
-

[Usingidentity (g +5)" =a

=417 +20y+25




-

(ii) (2a=7)(2a-7)=(2a-7)
=(2a) —2x2ax7

[Using identity (@ —b )" = a” —2ab+5"1]

=4g°—28a+49

-

i) (3g=113
i ol 4

= 0g° —34:;r+l
4

()(1.12=0.4)(1.1m+0.4) = (1.1m)" =(0.4)

- "
-

[Usingidentity (a—b)(a+b)=a" —b

]

=1qmﬁ7qmﬂ I T
i) (@ +&° |[—a” +b" |=(b"+a” ||

" o
-

b° —a” )

= (67) —(a*)

[Usingidentity (a—=b)(a+b)= a -b

(vii) (6x—7)(6x+7) =( 6xf|: —-(7)

-

[Using identity [ia - b:l (@a+b)=a" -




= 36 —49
(viii) (—a+c)(—a+¢)

(c—a)(c—a)=(c—a)

=(c) —2xcxa+(a)

[Using identity (@ —b )" = a

[Using identity (@ +5)" = a’ +2ab+5b']

= 22 d
0 (Fa=85)(74895) = (7a—95)’

- ol
N -

= (Ta)" =2xTax9% +(95)

[Usingidentity (g — b]z =a

= 494" —126ab+815°

2. Usetheidentity (ix-+- a) I:'_x-+- bf] =x -+-I:':a - b?] x+ab to find the following products:
(i) (x+3)(x+7]

(ii) (4x+35)(4x+1)




(iii) [4x—35){4x—1)

(iv) (4x+5)(4x-1)

) (2x+5y)(2x+3y)

wi) (2a* +9)(2a” +5)

(vii) (xpz —4)(xpz-2)

Ans. (i) (x+3)(x+7)

=(x)" +(3+7)x+3x%7
[Using identity (x+a ) (x+5) = x + (a+b)x+ab]
= x +10x+21
(i) (4x+5)(4x+1)

=(4x)" +(5+1)4x+5x1

[Using identity (x+a)(x+5) =x"+(a+b)x+ab]

=16x*+6x4x+5=16x" +24x+5

(iii) (4x—5)(4x-1)

= (4x)" +(=5=1)4x+(-5)x(=1)

[Using identity (x+a)(x+5)=x"+(a+b)x+ab]

=16x" +(—6)x4x+5=16x" —24x+5




(iv) (4x+5)(4x-1]
= (4X)2+{5+(-1)}(4x)+(5)(-1)
[Using identity (x+a ) (x+5) = X+ (a+b)x+ab]
=16x" +(5=1)x4x-5
=16x" +4x4x—-35
= 16x" +16x—35

V) (2x+5y)(2x+3y)

-

(2x) +(5y+3y)x2x+5yx3y

[Using identity (x+ a) (x+5) =x"+(a+b)x+ab]
=4x’ +8yx2x+15)"
=dx +16x +15)°
2a° +9)( 2a” +5)
(vi)

=(2a") +(9+5)x2a" +9x5

[Usingidentity (x+a)(x+5)=x"+(a+b)x+ab
= 4g" +14x2a* +45

= 4q* +28a* +45




i) (xz—4)(xz-2)
=(xvz) +(—4-2)xxpz +(—4)x(-2)

[Using identity (x+a)(x+5) =x"+(a+b)x+ab]

-

= x'y'z? —6xz+8
3. Findthefollowingsquaresbyusingidentities:

@ (5=7)°

(i) (3 +32)°

o 3
—m+—n
3 . .

v) (0.4p—035g)’

[Usingidentity (@ —b)" =a® —2ab +5°
= b* —14h+49




(i) | \2
3z)

(xv+3z) =(xy) +2xxyx

[Usingidentity (g +5 ']: =a
= x*y? 4+ 6xpz 4+ 92

-

(iii) {6x" 5y

-
-
-

=(6x’ ) =2x6x" x5y +(5¥)

-

[Using identity (@ —b ) =a~ —2ab+b

4 B 1 9g.2
=36x —60x“y+25y

vy (2 .3 |
—m+—n
{ 3 9.

J

r
[ J [ ]

= mx—n+

\3 ) 2 \ 2

[Using identity( @ + &)

4 2 5
= —m +2mn+—n

9

V) (0.4p-0.5g)’
=(0.4p)" —2x0.4px0.5g+(0.5g)’

-

[Using identity (@ —b ) = a~ —2ab+b

= 0.16p° —0.40pg +0.254"




-
-

[Usingidentity ( g+ b\]: -a
= 4x7y? + 207 + 25)°

4. Simplify:

(I) [__'ﬂ': _b:.-_ll

(i) (2x+5)" —(2x-3)"

-

(iii) [i?m —8n) +(Tm+ 871_‘]‘

-

(v) (4m+5n) +(5m+ 4n)

-

\ -

v (25p-1.5¢)" —(1.5p —2.5¢)

y
4
-

i) (ab+bec)” —2ab’c

. . "3
i) (m™ —wm| +2mn”

-

Ans. (i) [_._-;r: —.&F_']‘

-
M\ -
-

a”) —2%a
[Using identity (@ —b ) = a”

=g —2abh +5h"




2 e
[Using identity (a2-b2) = (a + b) (a - b)]
= {4x}H{2x+5-2x+5}

= (4 x) (10)

= 40 x

(iii) (7m—8n)” +(7m+8n)”

- 5 =
— 7 .-_q\-"T >\ . 37 “-ﬂ,.- : /- : g - ) / 2
=(7m) =2xTmx*8n+(8n) +|(Tm) +2xTmx8n+(8n)" |

[Using identities ["a - b"]‘ —a®+2ab+b*and [ia — bi]‘ =a* -2ab+b*]
= 49m° —112n1+ 645 + L49m: +112m+64%° |
=49 —112mn+ 64n* +49m’ +112nm +64n°
= 9%m” +128n

(iv)(4m+5n) +(Sm+4n)
=(4m)" +2x4mx5n+(5n) +(5m) +2xSmx4n+(4n)

[Usingidentity Ifia - bj]‘ =a’+2ab+5* 1

= 16m° +40mn+ 231" +25m° +40nm + 161"

6+ D+ e O 5 46

= 41m* +80mn + 41n°




(vi)(@b+bc)” —2ab‘c=(ab) +2xabxbec+(bc) —2ab’c

=a'b"+2abc+bc-—-2ab’c

= a’b* + 53!

(vii) | m: —n'm) +2m'n’

\2 ) ) f A \2 1 9
=(m") =2xm" xnwm+(nm) +2mn"

[Using identity(‘a—b)2 =g’ —2ab+5b"]

=m*=2mnt +ntmt 20

= Lt

5. Show that:

(i) (3x+7)" —84x =(3x—

(i) (9p —Sqf): +180pg =(9p+ :'.q_'):
16 , 9

2mn=—m +—n"

16




(i)

i) (4pg+3q)" —(4pg—3q)" =48pg°

M(a=b)(a+b)+(b—c)(b+c)+(c—a)(c+a)=0

Ans. () LHS. = (3x+7)° —84x

-
N -

= (i x) +2x3xx7 +|f'7_']: —84x
[Usingidentity ('_a + b..:': —a*+2ab+b* ]
=0x? +42x+49-84x
=0x’ —42x+49

(3x=7)"F (a=b) =a*~2ab+b* ]
= R.H.S.
(i) LH.S.= (9p —5¢ }.]: +180 pg

=( 9pfl: —2x9px5g+(5q f]: +180 pg

[Using identity (@ — 5" = a’ —2ab+b*]

815" -%0gg425"+ 180n

= 81p* +90pg + 254°




Giii) LHS.= |
74 “-.'
= —m

| 3 _J}

-

[Usingidentity (a L b"]‘ =a*-2ab+b* 1

16

= —m=2mn+—n-+2nm

[Using identities

(a+b) =a’+2ab+b’and (a—b) =a’ —2ab+b"]

- 16p7°g* + 24 pg* +94° —;rlép:q: —24pg* +9q::|=

16p°g* +24pg® +9¢° —16p* g +24pg* —94° = 48pg’

=R.H.S.

LHS=(a=b)(a+b)+(b—c)(b+c)+(c—a)(c+a)=a*=b* +b* —c* +c* —a°

(a=|[axb)=a’-F*

[Using identity




6. Using identities, evaluate:

(i) 99

(iii) 102*

(iv) 99§

(v) 5.2

(VD) 2073303
vy 7882

viny 8.9

(ix)105% 9.5

Ans. (i) 71° =|’_TD+1_’|:

[Using identity (@ + b)) = a —2ab+5b"]
=4900 + 140 + 1 = 5041
(i) 99° =(100-1)°

=(100)* —2x100x1+(1)’

[Using identity (@ —b)" = a® —2ab +b7]




= 10000 — 200 + 1 = 9801

(iii) 102 =(100+2)°
=(100)" +2x100x2+(2)’

-
-

[Using identity(a +b) = a’+2ab+b']

= 10000 + 400 + 4 = 10404

(iv) 998%*=(1000-2)°

=(1 000_\]2 —2x1000%x2+( 2")2

-
-
-

[Usingidentity (@+&) =a” —2ab+b

-
-

= 1000000 — 4000 + 4 = 996004

[Using identity (@ +5 ) =a
=25+2.0+0.04 =27.04
(vi) 297 =303

= (300 — 3)x(300 + 3)

\
\é

(300" ~(3

- -
-

[Using identity(@a—b ) (a+b |=a" —b

]

=90000 -9 = 89991




(vii) 782 82=(80 — 2)x(80 + 2)
[Using identity (@ —B)(a+b | =a’ —b7]

= 6400 — 4 = 6396

(viii) 8.9% = ('.8+0.9_'j|:
- '-',S,.]‘ +2x8x09+ II'_0.9:]‘

[Usingidentity |I‘"a - Jg_']‘ =a*+2ab+5b* 1

=64+ 14.4 +0.81 = 79.21
(iX)105x95= (10 + 0.5)x(10 — 0.5)
= (10) —(0.5)’

[Using identity (@ —b ) (a+b)=a" —5]
= 100 0.25 = 99.75

7. Using a-b = (a+b)(a—5). find

(i) 51° —49°

IR

(iii) 153° —147*




(V) 12,17 =7.9°
Ans. () 51° —49% = (51+49)(51-49)
[Using identity (@ — b ) (@ +b ) =a” —b7]

= 100: 2 =200

(i) (1.02)" —(0.98)°

=(1.02+0.98)(1.02-0.98)

[Usingidentity( a—b& | (a+b | = a’ —b*
=2.00=0.04=0.08

i) 153% —147% =(153+147)(153-147)

[Using identity (@ —5 ) (@ +b | =a’ =51

= 3006 =1800
(iv) 12.18 -7.9° =(12.1+7.9)(12.1-7.9)

[Using identity(@ —b ) (a+b | =a® =57
=200x42=840=84
8.Using(x+a)(x+b)=x"+(a+b)x+ab,find
(i) 103 104

(i) 5.1=52

(iii) 103« 98




(iv) 9.7 =98

Ans. (i) 103:104= (100 + 3)x(100 + 4)

= (100)° +(3+4)x100+3x4

[Using identity(x+a) (x+5) =x" +(a+b) x+ab]

=10000+7x100+12

=10000 + 700 + 12 = 10712

+0.2)

pp +(0.1+0.2)x5+0.1x0.2
[Usmgldentltyl\+a||x+0]—x +|a+0ll+ao]

=25+03x5+0.02

=25+15+0.02 = 26.52
(iii) 103x98 =(100+3)x (100 -
= (100)° +(3-2)x100+3x(-2)
[Using identity (x+ @) (xx+5) =x" +(a+b)x+ab]
- 10000+ (3-2)%100-6
= 10000 + 100 — 6 = 10094

(iv) 9.7x9.8=(10-0.3)x(10-0.2)

= (10)" + {[’_—0.3_’j|+ (—0.2)} x10+(—0.3)x(—0.2) [Using identity

(x+a)(x+b)=x"+(a+b)x+ab]

100+{-0.3-0.2} x10+0.06




100-0.5x10+0.06

=100-5 +0.06 = 95.06




