ICSE Class 8 Maths Selina Solutions Chapter 12
Algebraic Identities

EXERCISE 12B

Question 1.

Expand:

(i) (2a + b)*

Solution:-

(2a + b)? = (2a)? + (b)? +2 x 2a x b [(a + b)? = a® + b? + 2ab] = 4a® + b? + 4ab
(i) (a — 2b)2

Solution:-

(a —2b)* = (a)® + (2b)* — 2 x @ x 2b [(a — b)® = a* + b* — 2ab| = a® + 4b® — dab
(i) (a + L)’

Solution:-

L=+ 422t L4

(a)2 (12
_(a') +(2a) +2Xax 2a 4q2 2a 4a?

iv) (2a — 1)°

Solution:-

= (20?4 (4)° =2 x2a x L =4a>+ L —14
v) (@+b—c)?

Solution:-

=(@)?+ B2+ () (+2xaxb+2xbx(—c)+2x (—¢) x (a)
= a? + b® + & + 2ab — 2bc — 2ca
(vi) (a — b+ ¢)?

Solution:-
=(a)? +(-b)?+(c)?+2xax —b+2(-b)(c)+2xexa=a®+b®+c?—2ab— 2bc+ 2ca

.. 1312
(vii) (333 + Q)
Solution:-
= (32) + (L) +2x 3z x L =92 + L +2
(i) (22 — L)

Solution:-
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= (2x) +(E) —QXZ:BXE—ﬁlm -I—E—Z
Question 2.

Find the square of:

(i) x+3y

Solution:=

(z+3y)? = (2)2+ (3y)2+ 2 x 2 x 3y = z2 + 9> + 6zy
(i) 2x-5y

Solution:-
(22— 5y)? = (22)* + (by)® — 2 x 2z x by = 4z? + 25y — 20zy
(i) (@ + 2-)

Solution:-

(at+ P =@+ (F) +2xax g @+ g5+ D

(iv) (2a — )

Solution:-

(20- 1)? = (20 + (3)" ~2x2ax L =4a®+ L — 14

(v) x-2y+1

Solution:-

(z—2y+1)?2=(z)?+ (—2y) 2+ (1)? +2xz(z—2y+2x (—2y) x1+2x1xzx

=22 + 4y +1—4dzy — 4y + 2z
(vi) 3a-2b-5¢

Solution:-
(3a — 2b — 5¢)% = (3a)? + (—2b)? + (—5¢)? (+2 x 3a x —2b+ 2 x (—2b)(—5¢) (+2z — 5c x 3a)
(vii) (22 + L + 1)

Solution:-
(2$+i+1)2:(2$)2+(i)2+(1)2+2$:(2$xi+2xiX1—|—2><1><2£C
=42’ + S+ 1+4+ 2 +dp=da’ + S +5+ 2+ 4a

(viii)(5—:c—i—%)

Solution:-
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6w oF =B+ (%) (F2xb5x (=)t 2} x T-+2x 2 x5
:25+m2+$—10m—4+ 2 — 21 + 2? +——10m+2—£
(ix) 2x-3y+z
Solution:-

(22 — 3y +2)2 = (22) + (-3y)? + (2)> + 2 x 2zz (—3y+ 2(-3y) x 2+ 2 x 2 X 2z
= 422 + 9y® + 2% — 12zy — 6yz + 4zx
®) (z+ £ —1)

Solution:-

(e+1-1)2=@=)2+2) +(-12H2xzxL+2xLx(-1)+2(-1) x=z
=gl S0 2] — FE—ggir D=L 23

Question 3.

Evaluate:

Using expansion of(a + 6)2 or (a — b)2

(i) (208)2

Solution:-

= (200 +8)%= (200)% + (8)% + 2(200)(8) = 40000 + 64 + 3200 = 43264
(ii) (92)2

Solution:-

= (100 — 8)% = (100)? + (8)% — 2(100)(8)
=10000+64-1600=10064-1600=8464

(iii) (415)2

Solution:-
(400 o 15)2 = (400)2 .1 (15)2 = & 2(400)(15) = 160000 + 225 + 12000 = 172225
(iv) (188)2

Solution:-

(200 — 12)2 = (200)2 + (12)2 — 2(200)(12) = 40000 + 144 — 4800
=40144-4800=35344

v) (9.4)?

Solution:-
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= (10 — .6)%2 = (10)2 + (.6)% — 2(10)(.6) = 100 + .36 — 12
=88+.36=88.36

(vi) (20.7)2
Solution:-

= (20 +.7)2 = (20)2 + (.7)% + 2(20)(.7)
=400+.49+28=428+.49=428.49

Question 4.
Expand:

(i) (2a + b)3
Solution:-

= (2a)® 4 (b)* + 3 x 2a x b(2a +b) [(a +b)® = a® + b + 3ab(a + b)] = 8a® + b* + 6ab(2a + b)
= 8a® + b + 12a%b + 6ab?
(i) (a — 2b)3

Solution:-

= (a)® — (2b)® — 3 x a x 2b(a — 2b) [(a — b)® = a® — b® — 3ab(a — b)| = a® =8b> — 6ab(a — 2b)
= a® — 8b® — 6a?b + 12ab*

(i) (3= — 27)°

Solution:-

= (3z)% — (2y)% — 3 x 3z x 2y(3z — 2y) = 272> — 8y® — 18zy(3z — 2y)
= 272> — 8y® — H4z’y + 36xy°
(iv) (z + 5y)*

Solution:-
= (2)® + (59)® + 3 x = x By(x + 5y) = «® + 12533 + 152y(z + 5y)
— x° + 125y° + 1522y + 75y?

(v) (a+§)3

Solution:-

=a3—l—(%)3—|—3><a><%>< (a+%)=a3+i—3+3(a—l—%) =a3+ai3+3a+%
(Vi)(Za—i)g

Solution:-
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=20’ - (L) -3x2%xL(2a-1)=8-L-3Q2-1)=8-L -6a+2

2a Bgt

Question 5.

Find the cube of:

(i) a+2

Solution:-

(a+2)°=(a)*+(2)* +3xax2a+2) =a®+8+6ala+2)=a®+8+6a*+12a

=a’+6a’+12a+8
(i) 2a-1

Solution:-
(26-1)3=(2a)} - (1)*-3x2ax1(26—1) =8e* -1 -6a(2a — 1) = 8a* — 1 — 12a? + 6a

=8a°— 124 +6a—1
(iii) 2a+3b

Solution:-
(2a + 3b)® = (2a)® + (3b)* + 3 x 2a x 3b
(2a + 3b)*

= 8a® + 276" + 18ab(2a + 3b) = 8a® + 27b° + 364%b + 54ab’ = 8a® + 36a%b + 5dab® + 275°
(iv) 3b-2a

Solution:-

(3b = 2a)%= (3b)° = (2a)® — 3 x 3b X 2a(3b — 2a) = 27b° — 8a®~ 18ab(3b"- 24)
= 270 — 8a® — 54ab’ +36a%b = 27b® - 8a® — 54ab’ + 36a%b = 27b° — 54b%a + 36ba’ — 8a®
{v) (Qm + %){
Solution:= . .
1 1 1 1

(z+ 1) =@z +(]) +3x2xx 22+ ;) =8>+, +6(2z+ ;)
=8+ L+ 122+ 5 =8 +122+ 5 + L

T T T 3

(vi)(a:—%)S
Solution:-
-1 = @ - () ~xex iY== Fl- Pt - F oy
:mS_i_i__“"-'_l
2 4 8
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EXERCISE 12C

Question:1
If a+b=5 and ab=6:find (a2 + b?)
Solution:-

(a + b)? = a® + b? + 2ab
= 5)2=a’+b"+2x6
= 25 = a®> +b* + 12

= 25 — 12 = a® + b?

= 13 = a2 + b?

adl+b: =13
Question:2

If a-b=6 and ab=16; find(a? + b?)
Solution:

(a — b)? = a® + b* — 2ab
= (6)? =a® +b> —2x 16

—= 36 = a? + b% — 32
— 36 + 32 — a2 + b2

— 68 = a? + b2

. a®?+ b* = 68
Question:3

If (a? + b?) = 29andab — 10 ; find :
(i) a+b
Solution:-

(a:}>—|—b)2:29—|—2><10
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= (a+b)2 =49

= a+b=+40
= a+b=7

(@ —b)? = a® + b? — 2ab
(ii) a-b

= (a—b)2=29—-2x10

= (a—b)> =29 20

= (a—b)%2=9
=a—-b=,/9
= a-b=3
Question:4

If (@® +b*) = 10 andab=3; find

(i)a-b
Solution:-

(a —b)? = a® +b> — 2ab

= (a—b)2 =10 — 2 x 3

= (a—b)2 =10—-6
= (a—b)2 =4

= (a — b) = /4= a-b=2
(i) a+b

Solution:-

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

= (a+b)2? =10+ 2 x 3

= (a +b)2 =10+ 6
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= (a+b)2 =16

m(a + b) = /16

= (a+bh)=4

Question:5

If (a 4+ 1) = 3; find a® + a%

Solution:-

(a+2) =a+ 1 +2

= 3)?2=a?2+2L1 +2

a2

coal - ai =7
Alternative Method:

a—l—i:iﬂ

= (a—!—%)zz(?p}z
=a+5+2=9

= a®+1=9-2

a




