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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 =
is 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: =% T3 %2 3y19v457 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
or 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+Db)2=2a%+ 2ab + b?(l)

(a—b)? =a2—2ab + b? (Il

(a+ b)(a—b) =a%—b? ()

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.
They 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.




() Constant Term: A term of expression having no lateral factor.
(i) 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: 4% 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

(1) Sxpz" —3zy

(i) 14+ x+x°

(iii) 4x“ vy —4dx vz +z°

(iv) 3— pg+gr—rp

(vi) 0.3a—-0.6ab+0.55

Ans. (i)Terms: 533z and =32V

-

Coefficient in Sx1z~ is5and in =32 is —3.




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

(i) Terms: -1_1;:3;: =—4_T:J;:z: and z?

Coefficientin -IJ;:J;: is 4, coefficient of __11,3}.133 is —4 and coefficientof >* is 1.
(iv) Terms: 3.—pg.g» and —7T

Coefficientof — 24 js —1, coefficient of &% is 1 and coefficientof —*Z is —1_

(v) Terms: and—XxV

_-'l.d-
2 =

x v 1 .

Coefficient of: is:= coefficient of": is = and coefficientof =X} is —] .

(vi) Termsd) 3a.—0 . 6ab and ) 55

Coefficientof [J_3g is0.3, coefficientof —{) b is —[) & and coefficientof () 54 is 0.5.

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

polynomials do not fit in any of these three categories:

x+¥. 1000, x+ x* +_T3+:r;= T+y+5x, j}-_gl}i: 2}'—3_}': _|__1J._== 5y—
4z —15z%, ab+bc+ed+da. PAY. p’g+ pg’. 2p+2g

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

(iii) Since 4+ _1;: +_1;3 + 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.
Since 21 —3; tains two t Therefore itis b |
(vi) Since 21y —31° + 417 contains three terms. Therefore it is trinomial.

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




(viii) Since 4z-15z2contains two terms. Therefore it is binomial.

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

(x) Since P&% contains one terms. Therefore it is monomial.

(xi) Since p:g +pg: contains two terms. Therefore it is binomial.
(xii) Sincel »+ 25 contains two terms. Therefore it is binomial.
3. Add the following:

(i) @b —bc_bc —ca.ca—ab

(i) a—b+ab b—c+bcc—a+ac

(iii) Zp:q: —3pg +—L5+7pq—3p:q:

() 12 +m® ot + 0 0 +1° + 20+ 2+ 2wl
Ans. (i) @b —bc_bc —ca.ca—ab
ab—be
+bc—ca

—0 +ca

0+0+ 0|

(ii)a—b+ab b—c+be.c—a+ac

a—b—ab
+b —c+bc
—a +c o fc

0 +0+ab+0+bc+ac]|

Hence the sum if 0.

Hence the sum is gh+ br +ac.




(i) 2p'g" —3pg+4.5+Tpg-3pg"

Ep:qf —3pg+4

-

—3pg +Tpg+3

—p:q: +4pg+9

Gv) I*+m’ m’ +n’ 0t + 10 2m+ 2mn+ 2nl

12+ m?
+ ??i': +::-:
+ +n
+ 2lm+ 2o+ 2l

2 +2m + 20 + 2im +2m:ﬁ+2::-|i'|

Hence the sum is

E[IF: +m’ +nt +Hlm+mm+nl] .

4. (a) Subtract 40 —Tab+3b+12 from 11a—Qab+3535—-3.
(b) Subtract 3xV +312 — 72X from Jxy—dyz —lzx+10xz.
(c) Subtract 4 p g —3pg+5pg’ —8p+Tg—10 from
18—3p—1lg+5pg—2pg’ +5p'g.

Ans. (a)

12a —9ab+5b-3
da—-Tab+3b+11

o O Sl L
Ba—2ab+1h—15

(b)

Sxy—2yz —2zx+10xyz
Ixy+5yz—Tzx
| —] =) |*)
2xy—Tyz+5zx+10xy=




5p'g—2pg  +3pg—1lg—3p+18
1p’g+3pg* —3pg+Tg —8p—10
=) (=) () (=) (+) (4

P'a—Tpq" +8pg—18¢+5p+28|
EXx. 9.2

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

i 4.7p
(i) 3p.7p
Gii) —4p.7 pg
(iv) 4p°.—3p

(iv) 4 p.0

Ans,

() 4xTp =4xTxp =28p
() ~4p = Tp = (4xT)x(pxp)
:_jsp:

iy 4pxTpg = (~4x7)(px pg)

=-28p'q

(v) 4p° x=3p [4x

=3)( 7 = p




=-12p"

v) 4px0=(4x0)(p) =0

2. Findtheareas of rectangles with the following pairs of monomials astheir lengths and
breadths respectively:

|'_p=q_'|; [_IEI?H:E::-_"|; [2[]1’:=53,':]; [—11:33::]; ['_Em;-n—h:-p_]

Ans.

(i) Areaofrectangle

= length = breadth
= P24 = P4 sq. units
(ii) Area ofrectangle
= length = breadth
10m= 5= (10 =<5)(m = n|
S(0mm1 sq. units
(iii) Area of rectangle = length = breadth
= 20x x 57 = (20x5)(x" %"
1002% 1% sq. units

(iv) Area of rectangle = lerngth = breadth

= dxx3x =(4 3| x|

SU. uniis




(v) Area of rectangle = lengti = breadth

= 3mmxdnp =(3x4)(mmxnp)

=12mn"p sq. units

3. Complete the table of products:
(N

First
monomial

—

Second
monomial

monomial
e

Second
monomial

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




() 3a.3a"Ta”

(i) p.4g. &r

(i) x, 2x"y. 2x°
(iviz. 25, 3¢

Ans. (i) Volume of rectangular box

= length* breadth x height

Sax3a xTa =(53x3xT)laxa xa" |

1054  cubic units
(ii) Volume of rectangularbox
= length = breadth = height
=2pxdgx8r=(2x4x8)(pxgxr)
= 64 pgr cubic units
(iii) Volume of rectangularbox

= length = breadth = height

=(1x2x)[xxx xxxyxy= ¥ |

= 457" cubic units

(iv) Volume of rectangular box

= length = breadth = height




—ax2hx3c=(1=2=3a=zbh=c)

= fighe cubic units

5. Obtain the productof:
(i) XV.yz.Zx

(in. —a*. a’
(iii) 2.4y 817 1617
(ivia. 2b. 3¢ . babc

) e

Ans.

() XVEVZHEX = XX XA PR YK ZRZ

(iii) 2x4y=8y  x161°

=(2x4x8x16)( yxyix1°)

=1024°
(iv) @ = 2b =3¢ xbabc

=(1x2x3x=6)(axbxcxabc)

= = =

=36abc




(v) P —IIE BIFE =(-1) (M X M X M X N X N X p)

Ex. 9.3

I. Carryoutthe multiplication of theexpressionsineach of the following pairs:
@) 4p.g+7 (i) ab.a—b (i)a+b,Tad’ (i)
at—9 4g
) pg+gr+rp.0 Ans.
M) 4px(g+r)=4pxg+4pxr
=4 pg+4pr
(i) abx(a—b)=abxa—abxb
= a'h—ab’

= -

i) (a+8)xTa'b’ =axTa'b +bxTa’b’ = 14°b* +Ta*h’

(iv) [c:f: —9xda=a’xda—4ax9 = 15 _364

W) (pg+gr+rp)x0 = pgx0+grx0+rpx0

=0+0+0=0

2. Complete the table:

First Second
Product

expression expression







First

expression

Second

expression

Product

b+c+d

a(b+c+d)
=axb+axc+axd
ab+ac+ad

Sxp(x+y—5)

Sxyxx+Sxyxy—Sxp xS

5x°y+5xy" —25xy

p(6p"-7Tp+5)
= px6p’ —pxTp+px5
=6p° —Tp  +5p

4p’g’(p'~¢’)
= 4}::&.2 K_p: _4}::&': Kﬁ':
_4ptet—4p7

abcla+b+c)

abcxa+abcxb+abcxc
abc+ab*c +abc®

3. Find the product:

0 (& )x(2a )x(4a™)

(iV) 3 % %% %" Ans.




(i) [clf: ]K[jﬂf:: ]K[—Iazf]
_ :_‘.b{—]-l[ﬂ': K{I:: K{I:i '|

—_—

= §x g¥ 2+

Ny i 2 1: i _9 :
(1) E_'IL:L' | —x ¥

- F

v |
|

[ 2 —9“;

Y [J.’K.T: :H:_],':x:_],':]

L3710 )

-
-

X,

w

-

';._].[:I ::M'. 6 a

(i) | —pg” | -P g
1 J I j -.u

& [
LS 4 h

"_1[:] 6. . . .
X | BXp Xg %g|

3 5)

—4p*g*

(iV) vy  wy vy = v 0

4. (a)Simplify: 3x( 4xx—5)+3 and find values for

(b)Simplify:a(a” +a+1]+3 and find its value for




(iii) g =—1. 2
Ans. () 3xc(4x—35)+3

=3xxdx—3xx5+3

=12x* —15x+3
(i) For x=3, 12:° +15x+3
=12(3) —15%3+3

=12x9—-454+3 =108-45+3 = 66

4
i

- 12x" —15x+3

(b) ala+a+1)+3

=axa - +axat+axl+s

- a +a +ta+s




() Fora=0. o° +5° + g+5
= |'_D_'|3+|'_D_'|:+|'_D_'|+5
= 0+0+0+5 = 5
@ FoPa =09 L7 95 7
= |'_1_]3 +(1) T+ (1)+5
=1+1+1+5=8
Gi) Fora=—1. 57 + gl + g+5
= [—1_]3 +|'_—1_'|: +(-1)+5
=—141-14+5=-2+6 =4
5.(@)Add: p(p—g).g(g—r) and ¥(r—p).

(b) Add: 2x(z—x—y) and 2y(z— v —zx).

3(1=4m+3n) H{10n-Jm+ 11,

from

(c) Subtract:
(d) Subtract: 3a(a+b+e)—2b(a—b+c) fromde(—a+b+c).

Ans. (a) p |"_p —tﬂ +4g ['_g' —?‘_'] =+ r ['_}‘ —P_-I

g+ —pg—gr—rp




(b),r _ L :
x|l z—x—ylt+aylz—y—x|

2z —2x" = 2xy+ 23z =237 = 2xp
= 2z —2xy —2xp+2vz—2x" =2y
=2x' -2 Ay 4+ 2yz 4+ 22x
(©) 41(10m —3m+ 21 ) —31(] —4m+5n)
= 40in—12lm +81° =31 +12Im—15In
= 81° =31" —12Im +12Im +40In—15In

= 51" +250n

d) 4c [i—c:r+ b+c) —|_3c;r|'_c:r+."ii +|:_"| —2b(a-b +|:_]—|

—dac +4bc+4c* -] 3a* +3ab+3ac —2ab +2b° —2b¢ |

—dac +4be+4c® —[ 3a* +20° +3ab— 2bec +3ac —2ab |
—dac+4be+4c® —| 3a® + 20 + ab +3ac—2bc |

= —dac+4bc+4c” —=3a® -2b* —ab—3ac +2bc
= —3a® =2b* +4c% — ab+ 4bc + 2bc — dac —3ac

= —3a° 2" +t4: —ab+6be — Tac




Ex. 9.4

I. Multiply the binomials:

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

(i) (257 —0.5m) and [ 2574




(iv) (a+3b) and [x+5)

v) (2pg+34” ) and (3pg— 2" |

-

3 2 a2 -
(VI)-EH + 1b | and_l a —

. -
i
"

Ans.

(i) ([ 2x+5)=(4x—3)
=2x(4x=3)+5(4x-3]

= 2xxdx—2xx3+5xdx—5x3

8’ —6x+20x—15

= 8x? +14x-15

(i) (y=8)x(3y—4)=y(3y~4)-8(3y ~4)

vEIy—yx4d—8x3y—8x—4

3y2 - dy - 24y + 32

=3y?- 28y + 32
i) (237 —0.5m)x(2.51 +0.5m)

2.51%(2.51+0.5m) —0.5m x(2.51 + 0.5m)
=251x2.51+ 251 x0.5m -0.5m x 2.5] - 0.5m x0.5m

62817 +1.25Im—1250m—0.25m"

-

[ —=025m"




(iv) (a+3b)%(x+5)=a(x+5)+3b(x+5)

=axx+ax53+3bxx+3bx5
ax+5a+3bx+15b

v) (2pg+3g" )(3pg —24")
2pg%(3pg—2¢")+3¢° (3pg—2q" |
2pg<3pg—2pgx2q° +3¢° % 3pg—3g° x2g°
6p°q” —4pg +9pg° —6g"

=6p'q” +3pg° - 6g°

Y PR AT,
WD 122437 x4 &' -2 b |
4 P 3

& |
L - L =

(e .2 [ 2 8.3)
=, —a +3b" |x da” ——b" |
| J |

[ [
LY E LY E,

- ra

3 -5 | -5
=—a % da —

B}
|‘J +_'l|'!_'-| :‘{ —]'-ﬂ' _:Ib‘ ;
I J |

S - L -

3 , .
- —a xda”—

3

g
3
3 3
e

*xib +3b* xdg? — 3B KSFJ‘

= 3a* —2a°b* +12a°k* —80*
3at +10a%k* — 81°

2. Find the product:
() (5—2x)(3+x]

(||)|1’+ v || —1,|




(i) (a” +5)(a+b"|
i) (7' —a"|(2p+q) Ans.()
(5—2x)(3+x)
=5x%(3+x)—2x(3+x)
X3+OXx—2xx3—2xxx
15056 —2x" = 15—x—2x"
i) (x+7v)(Tx—y)

=x[Tx—y)+Ty=(Tx—y)

x¥xTx—xx v+ Ty Tx—Tyxy
Tx —xy+49xy Ty
Tx +48xy— Ty

(i) (@' +b)(a+d")

=ag'%(a+b*|+hx(a+d’)

=a’xa+a xbiEbxa+bxb’
= a +a'bltab+ b’
v) (7" —g"|(ip+g)

=p %(2p +q_'l—g': (2p+g)




P x2p+pixg—gx2p—g xg
2y +pg-2pgt g

3. Simplify:

® (x* 58)(2#5) + 25

i) (@ +5)(° +3)+5

(iii) ['_r+.-;: _][_r: —.-:_']

(v) (a+b)(c—d)+(a—b)(c+d)+2(ac+bd)

W (x4 y)(2x+y) +(x+2u)(x—y)

i) (x+2)(x" - +27)

wii) (1.5x—4y)(1.5x+4y +3)-45x+12y
viii) ([a+b+c)(at+b—c)
(" 55)(x+5)+25
=i (x+5)=5(x+5)+25
Ans. (i)
= xXx+x x5 -5xx—5x5+2

3
-'l.i-

Giy (@ +5)(5 +3)+5

=a’ (B +3)|+5(F +3)+5




-

a =bh +a =3+5=h +

= a*b + 32 +55° +15+5

a'b’+3a* +56° +20

Giiy (2457 | (27 —s)=t(t? —s)+5° (£ —5)

EXP XS+ 5 X —5° %3
I':—:;;!.‘+:::I: —53
(Via+b)(c—d)+(a—b)lc+d)+2(ac+bd)
=alc—d)+b(c—d)+alc+d)—blc+d)+2ac+2bd
—gc—ad+bc—bd +tac+ad —bc—bd +2ac+2bd
ac+ac—ad +ad +be —be—bd —bd +2ac+2bd
= 2ac—2bd + 2ac + 2bd
dac
Mx+ ) (2x+3) H(x+ 2y ) (x—y)
=x(2x+ y)+y(2x+y)+x(x—p)+ 2y (x—y)

—
4

2x +xp+2xy+tyv Fxr —x+2xp—2y

-
i

x*+x +xo+doy—xv+2x+y -2y




3x+4xy—y°

wi) (xc+ 1) (x = +27)

= I[.‘l{: —xy+ 3 |+ xt—xv+17

-
El

X —XViEy +xv—xy +y

=X XWX y+xy —xy + )

-

x +°

w

Vi) 1.5x—4y)(1.5x+4y+3)-45x+12yp
3)-4y(15x+4y+3)—4.5x +12y
25x" +6.00p+4 5x— 6.0 —16p" —12y—4 5x+12v
25 460y —6.0xy+45x—45x-16y" —12y+12y

2.25x —16yv°

o

viija+b+c)la+b—c|
=ala+b—-c)+bla+b—c)+c(a+b—c)
a +ab—ac+ab+b’ —bc+ac+bc—c’
a’+ab+ab—ac+ac—be+bc+b’ —¢’

-

at+b*—c*+2ab




Ex. 9.5

I. Use asuitable identity to get each of the following products:
(i) (x+3)(x+3)
(i) (2y+5)( 2y +5)

(iii) (2a—T)(2a-T)]

-

(iv) 3a—— |
. 2

-




M (1.1m—04)(1.1m+0.4)

wi) (@ +5°|[—a® +b%)

(vii) (6x—T)( 6+

(viii) (—a+¢)(—a+c)

- -

i) x 3y x 3»)
—+ —+
2 4 N2 1)

x) (Ta—95)( Ta—95)

Ans. (i) (x+3)(x+3) =(x+3)°

=(x) +2xxx3+(3)

[Usmgldentlty = -
ST € +91\c;r+|‘;1| =g’ +2ab+b’

[Usingidentity |'.._q.|_,b.]‘ Al 2aht B ]

=432 +20v+ 25




-

(i) (2a=7)(2a=7)=(2a-7)

-
i

=(2a)" —2x2axT+(7)
[Using identity |'_._-;r—.?j_]‘ =a’ —2ab+5b%]

=4g*—28a+49

-

(iv) | 3a——
\ 2 )

[Using identity |'_._r;r—.§:_'|: =g’ —2ab+b*

3 Ei'a::r:—ﬁa:;r+l
W(1.1m—04)(1.1m+0.4) =(1.1m)" =(0.4)’
[Usingidentity (g —b)(a+b)=a —5&" 1

= 121m' -0.16 wa
wi) (@ +&° |[=a® +b* ) =(b* +a’ |(b* —a*)

= (67) ~(a*)

[Usingidentity (a—b)(a+b )= a —b

-
¥4

(vii) I'_fS.T— T_II I'_PS.T+ T_II :|'_6J:_'I: B I'_T_'I

[Using identity I'_c;r — EJ_'I I'_c:r +5 _'I —a’ -b :]




= 36" —49
(viii) (—a+c )(—a+c)

(c—a)(c—a)=(e—a)

=(¢) —2xcxa+(a)
[Using identity ( a —b )" = a’ —2ab+b]

¢ —2ea+ta

[Using identity |'_._-;r+.E:_'| ‘=gt +2ab+ 5]

-
-

x .
- O —

) (Ta=85)(74%95) = (7a—-95)

= (Ta) —2xT7ax9%+(95)

[Usingidentity (g —b) =a’ —2ab+5° ]

=494 —126ab+ 81b°
2. Usetheidentity ['__-.;+ c;r_'l ['__-.;+ EJ_'I = x +I'_c:r + Ei_'l x+ab tofind the following products:
@) (x+3)(x+7]

(i) (4x+5)(4x+1)




(iii) (4x—3)(4x—1)

(iv) (4x+5)(4x—1]

W) (2x+5y)(2x+3y)
(vi) [_za: +9_’] [_2._-:: +5)
(vii) (xz —4) 20z — 2]
Ans. (i) [x+3)(x+7)
= x_]: +(3+T7)x+3x7

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

= x" +10x+ 21

(i) 4x+5)(4x+1)

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

[Using identity [J_:lr+ a)(x+b)= x + (a+b)x+ab]
=16x"+6x4x+ 5=16x" +24x+5
(iii) {4x—5)(4x—1)
= (4x)" +(=5-1) 4xc+(—5)x(=1)
[Using identity (x+a)(x+5)=x +(a+b)x+ab]

=163 +(—6)xdx+5=16x" —24x+5




(iv) (4x+5)(4x-1)
= (4X)2+{5+(-1)}@x)+(B)(-1)
[Using identity (x+a) (x+5) =x" +(a+b)x+ab]
=163 +(5-1)x4x—5
=16x" +4x4x—5

=162 +16x—35

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

[Using identity (x+a) (x+5) =x" +(a+5b)x+ab]
=4x” +8yx2x 41517
= 4x” +162p +15)°

2a° +9)(2a° +5)
. N |

={2a" )" +(9+5)x2a’ +9x5

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

= 4g* +28a +45

(vii) (xz —4 ) xz—2]




=(z) +(—4-2)x0z +(—4)x(-2)
[Using identity (x+a) (x+B) =x" +(a+b)x+ab]
= x*viz? —6xpz+ 8
3. Findthefollowingsquares by usingidentities:
M (5-T7)

(i) (xp +32)

v) (04p—-035g)’

=

i) (2p+5p )

[Usingidentity I-_clf— EJ_']‘ =a’ —2ab +b’
= pt—14h+49

(i +3z) =(x) +2xxy=3z+(3z)




[Usingidentity I'_c1r+Ei_'I‘ — gt + dgh + B

= x' v +b6xz+9z

Giii) (6" —3y)°

-
=4

=(6x*) —2x6x x5y +(5)

[Using identity |'.._r;r—.E:.'|: =a" —2ab+h*

=36x —60x"y+ 25y

(iv)

[Using identity|'_._r;r+.i;:_'| =gt +2ab+ 5]

4 1 8 9 2
= —m t+imn+—n

9 4

V) (04p=05g)°

=(04p) —2x04px0.5¢+(0.5¢)’

[Using identity (g — b ) = a® —2ab +b°

= 0.16p" —0.40pg +0.25¢"
i) 2 +35)°




-
o e

=2 +2x2xy=5v+(5y)

[Usingidentity |'.._-;r-|-,§:.'|‘ =a’+2ab+5" ]
= 4717 + 20007 +25)°

4. Simplify:

Q) (=5

-

(i) (2x+5) —(2x-5)
(iii) (Tm —8n)" +(Tm+8n)

- -

(V) (4m+3n) +(5m+4n)

=

M (25p-15q) —(1.5p—-2.5q)

(vi) |'_a_-;r.b + E:c_']‘ —2ab’c

—

ii) (w1’ —mtm |+ 2m'n’

Ans. (i) [c;r: - -]:

=(a*| -2xa’xb* +(&*)

[Using identity II_.:I—EII_[I‘- =a’—2ab+h*




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

= (4 x) (10)

= 40 x

(iii) |'Tm—8ﬁ:|: +(Tm+8En :|:

— (TR .7 TN IR £ L
=(Tm) =2xTmx8n+(8n] | (7m) +2xTmx8n+(8n) |

[Using identities (@ +5)" =a’+2ab+b and (a—b] =a’ —2ab+b’]
= _].9?-??: —112nm + 6_].;*:: +[—19?H: +11:i‘?‘?i‘f+ﬁ—]’i‘f:_|
=49m° —112mm + 641" +49m° +112pm + 6457
= O08%m’ +128%°

(V) (4m+35n) +(Sm+4n)
= I'_—h??_'li + 2 = dmx Sn +I'_5r.-_'li +I'_5i??_'|‘ + 2 S dn +['_4a:-_'|‘

[Usingidentity |'.,|:;‘—|—E;|j‘ —a* +2ab+h 1]

= 16m° + 40mn+ 250" + 25m” +40mm +16%°

4 5 e 5+

= 41m* + 80nm + 415°




7.50pg+2.25¢7-225p

(vi) [ic;r.i;:+ b —2abic= |'_._-;r.i;:_']‘ +2xabxbe+(bc) —2ab’c

[Usingidentity ['.,,:;r+,?j:|‘ =a*+2ab+b ]
= a’b? + 2abic +bict —2ab’c

=ah +bc

=

wii) (m® =n*m | + 2o'n’

=(m’ | =2%xm’ xwm+(n'm| +2mn’
[Using identity [f_a_-;r—.bT =a’ —2ab+5b"]

-,

=m —2mnt w2
=m +tnm

5. Show that:

-

() (3x+7) —84x=(3x-T7)

(i) (9p —iq_'|: +180pg =(9p + iq_'I:

-
&

L

1
| i

—n | +2mm=—m +—n

16




(iiii)

(V) (4pg+3g)" —(4pg—3g)" =48pg

M(a—b)(a+b)+(b—c)(b+c)+(c—a)(c+a)=0

Ans. (i) L.HS. = |'.3_1;_|_ T_'|‘ — 84

= ['_3_1:_1: +2x3xx T+(7 _'I: —84x
[Usingidentity |._-III+E?:|: —ai2ab 48 1
=0x" +42x+49—84x
= 9x" —42x+49

[J_H.T—T_'I:'[' I'_c:r—E:_II: =a’ —2ab+b’ ]
= RHS.
(i) LHS.= (9p —3g _'I: +180 pg

=I'_Ei'p_'lz —2x9pxig +I'_'3q_'I: +180 pg

[Using identity le..a_b,]‘ —a’ =2ab+5b*]

81y g + 180

= 81p" +90pg + 255"




=(9p+35¢) . I . .
| " (a+b) =a' +2ab+ b

@(iv) LH.S.= (4pg+3g)" —(4pg —3g)
- (4pg) +2x4pgx3g+(3g) | (4pg) —2x4pgx3g+(3g) |  [Using identities

(a+b) =a’+2ab+band (a—b) =a’ —2ab+b"]

- 16p°g" + 24pg” +9¢° —I_lﬁp:q: —24pg’ +9q:_|=
lﬁp:q: +2—1pq: +9q: —lﬁp:q:+2—1pq: —9.—;: = —lﬁpq:
=R.H.S.

(WLHS=(a=b)la+d)+(b—c)(b+c)+(c—a)lct+a)=a" —b' +b' —c' +c' —a’

4-b)[a+h)=a -1

]

[Using identity




6. Using identities, evaluate:

(i) 99°

(i) 102°

(iv) 99§

(v) 5.2

(VI) 2073303
vy 78x 82
viny 8.9

(iX)105x 9.5

Ans. (i) 712 =|’_TL‘J+1_’|:

= (70} +2x70x1+(1)’

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

=(100)* —2x100x1+(1)’

[Using identity | 2 — &) = a’ —2ab+5h"]




= 10000 —- 200 + 1 =9801
(iii) 102° =(100+2)°

=(100)" +2x100x2+(2)’

[Using identity [“_;;r+.’;1_'|‘ =a’+2ab+5b"]
=10000 + 400 + 4 = 10404
(iv) 998 =(1000-2)
=(1000)" —2=1000=2+(2]
[Usingidentity |..ﬂ.-]'lh..|‘ =a —2ab+h’

= 1000000 — 4000 + 4 = 996004

=(5) +2x5x0.2+(0.2)

[Using identity [:._r;r+.?j_'|‘ =gt +2ab +E::]
=25+2.0+0.04 =27.04
(vi) 297 =303

= (300 - 3)x(300 + 3)

(0] -3

[Using identity (@ —b | (a+b | = at—b']

=90000 — 9 = 89991




(vii) 78:¢82=(80 — 2)x(80 + 2)
_ I'_SD_'I: —I'_Z_'I:
[Using identity | @ =B |[a+b |= a’—b']

= 6400 — 4 = 6396

(vii) 8.9° =(8+0.9)’
=(8) +2%8x0.9+(0.9)

[Usingidentity (g +5)" =g’ +2ab+5" |

=64 +14.4+0.81=79.21
(ix)10.5x9.5= (10 + 0.5)x(10 — 0.5)
=(10) —(0.5)°

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

7. Using a—b = [_c;r +EJ_'I I'_c:f— EJ_'L find

(i) 51° —49°

102 {038

(iii) 153% —147-

(i) |




(iv) 12.1° - 7.9
Ans. (i) 517 —49° = (51+49)(51-49)
[Using identity(a— &) (a +b | =a” —b"]

=100 2 =200

(i) (1.02)° —(0.98)’

=(1.02+0.98)(1.02-0.98)

[Usingidentityl'c;r—?;i:l (a+b :I =a’ — b’
=2.00=004=0.08

(i) 153" —1477 = (153 +147)(153-147)

[Using identity (@ —5 ) (a+b |=a” —b"]

= 3006 =1800

(iv) 12.1° ~7.9° =(12.1+7.9)(12.1-7.9)

[Using identity( @ —B | (a+b |=a” — 5]
=200x42=840=84
8.Using(x+a)(x+b)=x" +(a+b)x+ab,find
() 103104

(i) 5.1=52

(iii) 103 98




(iv) 9798

Ans. (i) 103x104= (100 + 3)%(100 + 4)
= (100)" +(3+4)x100+3x4
[Using identity (xx+a) (x+5) =x" +(a+b)x+ab]

=10000+7=100+12

=10000 + 700 + 12 = 10712

(i) 5.1x5.2=(5+0.1)x(5+0.2)

= (5) +(0.1+0.2)x5+0.1x0.2
[Using identity (x+a | (x+b) =x" +(a+b)x+ab]

=25+ 1.5+ 0.02 = 26.52
iii) 10398 =(100+3)x(100-2)

= (100" +(3=2) %100 +3x(-2)

[Using identity (xx+a)(x+5) =x" +(a+b)x+ab]
= 10000+(3-2)%100-6

= 10000 + 100 — 6 = 10094

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

: |'_1L‘J_'|:+[l'_—D.E_'|+|'_—D_2_'|}}«:10 +(—0.3)x(—0.2) [Using identity

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

100+ {-03-02} x10+0.06




100-05=10+0.06

=100 -5+ 0.06 = 95.06
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