Operations On Algebraic Expressions
Ex 6D

(a+by=a’+2ab +b’=(-a-b)’
(a—b)2=a?—-2ab+b?
(a—b)(atb)=a’-b?
(atb+c)l=a?+b?+c?+2ab+2bc+ 2ca
(a+tb-c)?=aZ+Db?+c?+2ab—2bc—2ca
(a—b+c)?=a?+b’+c?-2ab—2bc+2ca
(-a+b+c)?=a?+b?+c?-2ab+2bc—2ca
(a—b—-c)?=a’+b?+c?—2ab+2bc—2ca
. (at+by=a’+b*+3ab(atb)
10. (a—b)?=a*-b*-3ab(a—b)
11. a* +b*=(a+b)®-3ab(a+Db)
=(a+b)(a?—ab+b?)
12. a* —b*=(a—b)* + 3ab(a—b)
=(a—Db) (a2 +ab+Db?)
13. a2+ b +c¢? —3abc=(a+b+c)(a2+bi+c2—ab—bec—ca)
ifa+b+c¢=0thena®+ b+ c¢?=3abc
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Answer :

(i) We have:

($+6)($+6)

= (a:—i—ﬁ)z

=2 4+6°+2xzx6 [usi_ng (a+b)2=a2+62+2ab]
=22 436 +12z

(ii) We have:

(43 + 5y) (4:1: + 5y)

= (4:.": + 5:.';) ’

= (4z)® + (5y)” + 2 x 4z x 5y [using (a+b)2:a?+bz+ﬂab]

= 1622 + 2597 + 40zy

(iii) We have:

(m + gb) (m + gb)

. (m +9b)2

2 2 ? 2
= (7a)” + (9b)° +2 x Ta x 0b [usi.ug (a—f— b) —a’ +b + Qab}
= 49a? + 810" + 126ab

(iv) We have:
2 4 2 4
(32+2y)(32+ty)
2
~(3+19)

:(%3)2+(%y)2+2x%mx%y [using (a+b)2=62+b2+2ab
4
9



(v) We have:

(32 + 7) (;l:z + ’?)

2
)
2

:(.1:2}2+72+2><:c2x7 [usi_ug (a—l—b) :a2+b2+2ab}
=zt +49 + 1422

(vi) We have:

(%a +2)(5 2+2)

ey

) 2
:(% 2) +(2}2+2x%a2x2 [using (a+b) =a® + b +2ab

= g: at+44+ 2 10 a’

Q2

Answer:

(i) We have:

5
=(::—4)2

=z 2xzxd4+4? [using (a—b) =a —Qab+b2]
=z —8z+16
We have:

%)2:3 3 ) (2:: - 3y)
- (2:: - 3;;)

=(2z )2 2 x 2 x 3y + (3y)° [usi.ng (a—b)'z:az—ﬂab-i-bz]

2 2 :
:(%z) —2x%zx%y+(%y) [usiﬂ.g (ﬂ_b) =a® — 2ab+b°

2
:[z}z—szx%+(%)2 [usi]lg (a—b) —a’—2ab+ b

5 2
%zz) —2x 322 x 9+ (9) [usi_ug (a—b) —a®—2ab+¥
1



Answer :

We shall use the identities (a+b)? =a2 +b% +2ab and (a-b)? =a® +b? -2ab.

(1) We have:
(Sa + 3b)2

= (8a)® +2 x 8a x 3b+ (3b)*
— 64a® + 48ab + 0b°
(ii)We have:

2
(7.'.: + 23;)
= (7m)2 +2x Tz x 2y + {Qy}z
= 40z? + 28zy + 4y°

(iif) We have -
2
(5z + 11)

= (5z)% + 2 x 5z x 11 + (11)*
= 92522 + 110z + 121

a2 4

=5+2+35
(v) We have:

3z 2u)\°

4 9

2 2

3 3 . 2y
= Tz) +2xTx?+(?)

972 | 1 ay?

W T3
(vi) We have:

(9.’.’: - 10) ’

(0z)* — 2 x Oz x 10 + (10)?
= 81z% — 180z + 100



(vii) We have:

2
(v v)

{mzy)2 —2xrlyxy?+ {‘yzz}z
— iy 0gPyPa? | g2

(viii) We have:

z_y ?
u T
T

{ix) We have:

2
(Bm — E n)
5

2
=(3m]2—2x3mx%n+(%n)

— 2 24mn 16 .2
=0m e L
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Answer :

(i) We have:

(z + 3) (z — 3)

=z2-0 [usj.ng (a—i—b)(a—b):az—bz]
(i) We have:

(2:3 + 5) (23 — 5)

=4z® 95 [usiﬂ.g (a+b)(a—b)=a2—b2]
(i) We have:

(s+z) (8—:3)

=64 —z? [usi.ug (a+b)(a—b)=a2—b2]
(iv) We have:

(73 + lly) (7:3 — lly)

— 4927 — 1213 [usm (a+b) (a—b) —a? —bﬁ]
(v) We have:

(4 15) (- )

= 25:9“—%1:4 [using (a—i—b) (a—b) =a2—b2]

{vi) We have:

(£-3)(5+2)
w ot (w00 (a0) o))



(vii) We have:

G
—a?- L [using (a+b)(a—b)=a2—b2]

(viii) We hawve:

=$—% [using (a—i—b)(a—b):az—bg}

(ix) We have:

(2a+%)(2a— g)

=4a2—b—2 [using (a+b)(a—b) =a2—b2]
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Answer :

We shall use the identity (a+b)? =a2 +b2 +2ab.

0
(54)*

- (50+ 4)2

= (50)® +2 x 50 x 4+ (4)*
= 2500 + 400 + 16
— 2016

(i)
(82)°

2
- (30 + 2)
= (80)* +2x 80 x 2+ (2)°
— 6400 + 320 + 4
= 6724
(iii)
(102)*

2

- (100 +3)

= (100)* +2 x 100 x 3 + (3)°
— 10000 + 600 + 9
= 10609

(iv)
(704)*
. (700 + 4) ’

— (700)* +2 x 700 x 4 + (4)
— 490000 -+ 5600 + 16
= 495616

Qo6



Answer:

We shall use the identity (a-b)% = a2 +b% -2ab.

(i
(69)*

= (70 1)2

=(70° —2xT70x1+1
=4900 — 140 + 1
= 4761

- (30—2)2

=(80)° —2x 80 x2+4
= 6400 — 320 + 4
— 6084

(iii)
(197)*

- (200 - 3)2

= (200)* —2 x 200 x 349

= 40000 — 1200 +9
= 38809

(iv)
(999)°

2
_ (1000 . 1)

= (1000)* —2 x 1000 x 1+ 1

= 1000000 — 2000 + 1
= 998001

Q7
Answer :
We shall use the identity (a-b) (a+b)=a? - b2.
(i)
(82)* — (18)°
= (82 — 18)(82+18)

— (64)(100)
= 6400

—

i

128)* — (72)*

(128 — 72)(128 + 72)
= (56)(200)
= 11200

—

(iii)
197 x 203

- (200 ~3) (200 + 3)

= (200)* - (3)°
— 400009
— 30001



(iv)
1981081025102
9%

 (198)’(w02)’
= 9%

_ (198-102) (1984 102)
-

(96) (300)

- 96

=300

(v)

(14.7 x 15.3)

— (15— 0.3) x (15+0.3)
= (15)* — (0.3)*

— 295 —0.09

—294.01

(vi)

(8.63)% — (1.37)°

= (8.63 — 1.37)(8.63 +1.37)
= (7.26)(10)

=72.6

Q8

Answer :

(92% + 24z + 16)

Given, © = 12

= (3z)" + 2(3z)(4) + (4)°
= (3z + 4)°

= (3(12) +4)*

= (36 + 4)°

= (40)* = 1600

Therefore, the value of the expression (9)(2 +24x +16), when x =12, is 1600.

Q9
Answer:
(642 + 81y* + 144zy)
Given :
=11
=73
= (8z)® + (9y)® + 2(8z)(%y)
= (8¢ +9%y )’

2
= (8(11) +9(§))
= (88 +12)°
= (100)?
= 10000

&

Therefore, the value of the expression (64x2 + 81y2 + 144xy). whenx=11 and y = %, is 10000.

Q10



Answer :

(3627 + 25y — 60zy)

2 g1
sz=3%,y=%

= (6z)" + (59)" — 2(62)(5y)
= (6z — 5y)’

() ()
=4 -y

=3y

=0

Q11

Answer :

(a’) (a:+§) — 4

Squaring both the sides:

s (z+1) = @y

= (z2+2 +2(z)(%)) ~ 16
=>(z2+$)+2 —16
:>(a:2+ﬁ):16—2

= (2:2+ﬁ): 14

Therefore, the value of X2+$ is14.

(zz—i- ﬁ) = 14

Squaring both the sides :
= (;-:“ + 4 +2{:32](=—12)) — (14)°

:>(:!:“ + I—ﬂ)+2 — 106

Therefore, the value of x*+ ﬁ i5 194.

Q12

Answer:

(-

— Squaring both the sides :
W

= (22+4 2(3( ))_25
=>(32+;) 2 —25
=>(zz+§)=25+2
=>(zz+$)=27

Therefore, the value of (:1':2+ %) is 27.



(::2+ %) = 27

= Squaring both the sides :
= (2:“ + = —2(z?) (2—12)) = (27)®
;»(::4 n z—‘_,)—z — 720
::~(a:“ + :l«) — 72042
>zt + L2)=7%
(=t + )

)

Therefore, the value of (:1!“ + z—l) is 731.

Q13

Answer :

() (z+1)(z—1) (=" +1)

= (2" —x+z—1)(z" +1)

= (- +)

= ("”"2}2 - (12)2 [a.ccording to the formula a®> — b = (a+b)(a — b)]

=zt 1
Therefore, the product of (z+ 1)(z —1)(z* +1) is =* — 1.

(@) (x — 3)(x +3)(x” +0)
((z) —(3) )(:c +9) [a.ccordjng to the formula > —b* = (a+b)(a— b)]
= (2" - 9)(z* +9)

= (z? } —(9)?* [al:cording to the formula a> — ¥ = (a+b)(a— b)}

=z - 81

Therefore, the product of (z —3)(z + 3)(z* +9) is z* — 81.
(iii) (3z — 2y)(3z + 2y) (92 + 49°)

= (62" - (20)°) (02* + 44°)

[a.cco:rding to the formula a® — ¥ = (a+b)(a — b}]
= (9;-:2 — 4y2} (QIQ + 4y2)
= {92:2)2 - (4312)2 [accordiﬂg to the formula a®> — b — (a +b)(a — b)]

= B1z* — 16y
Therefore, the product of (3z — 2y)(3z + 2y)(9z* + 4y*) is 81z* — 16y".

(iv) (2p+ 3)(210 —3)(4p° +9)

((2p ) (49" +9) [according to the formula a®> — b* = (a +b)(a — b)]
= (4p" —9) (49 +9)
= {:4132)2 —(9)° [accordjng to the formula a® — b = (a+b)(a— b)}
= 16p* — 81.

Therefore, the product of (2p+ 3)(2p — 3)(4p” +9) is 16p* — &1.

Q14



Answer:

Tty =12

On squaring both the sides :
= (z+y) = (12)°
=z +y? + 27y = 144
=2 +y’ = 144 — 23y
Given :

Ty = 14

=z’ +y® = 144 — 2(14)
=zl+y’ =144 — 28
=z’ +y* = 116

Therefore, the value of x> +° is 116.

Q15

Answer:

-y =T

= On squaring both the sides :
=@y’ = (7

=2+ 22y = 49
=2+ = 49 + 2zy

Given :

zy = 9

=zl +y? = 49 + 2(9)

=z +y> =49 + 18

=z’ +y* = 67

Therefore, the value of x> + 1y is 67.



