12. Algebraic Identities
EXERCISE 12(A)

Question 1.

Use direct method to evaluate the following products :

(i) (x+8)(x +3)

(i) (y + 5)(y - 3)

(iii) (@a—-8)(a + 2)

(iv) (b=3)(b—5)

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

(vi) (5a + 16)(3a—7)

(vii) (8 =Db) (3 +b)

Solution:

(Dx+8(x+3)= (xxXx) + (xx3) +(8xXx)+ (8x3)
=x> +3x + 8x + 24
=x2 + 1lx + 24
(i)  (y+5) (y-3) = (yxy) + (yx-3) + (5xy) + (5x-3)
=Y+ (-3) + (5y) - 15
=y2 -3y + 5y~ 15
| =y +2y-15.
(iiy  (a-8) (a+2) = (axa) + (ax2) + (-8)xa + (-8)(2)

=a’*+2a-8a-16
= a*-6a- 16

()  (b-3) (b-5) = (bxb) + (bX-5)
+ (-3)Xb + (-3)(-5)
=b*-5b-3b+ 15
=p-8b+ 15
() (3x-2y) (x+y)= (3xX2x) + 3xXy)
+ (22yX2%) + (2yXY)
= 6x2 + 3xy - 4xy - 2
=6 -xy-2y
(vi) (5a+16) (3a-T) = (5ax3a) + (Sax-T)
+ (16X3a) + 16%-7
= 15a% +(-35a)+48a+(-112)
= 15a% - 35a + 48a - 112
= 15a%+13a-112
(vii)  (8-b) 3+b) = (8%3) + (8xb)
+ (-bX3) + (-bXb)
=24 + 8b-3b-b*
=24 + 5b-b?



Question 2.
Use direct method to evaluate :

(i) (x+1) (x-1) (i) (2+a) (2-a)
(iii)y (3b-1) 3b+1) (iv) (4+35x) (4-5x)
()  (2a+3) 2a-3) V) (y+4) (xy-4)
(vil) (ab+x?) (ab-x2)

(viii) (32 +5y%) (3x2-5)%)

@ (=3)e+3)

(g
@ (5972572

(i)  (05-2a)(05 +2a) :

a blfa b
an (5-3)(33)

Solution:
Note : (a+b) (a-b) = a*-b*
) @+1) -1) = @2 -7

=x-1
(i) (2+a) 2-a) = (2)* - (@)
- =4-g*
(i)  (3b-1) (3b+1) = (3b)? - (1)?
= 9b°- 1
(V)  (@+5x) 4-5x) = (9)? - (5x)?
=16~ 25.!2_
v)  (a+3) 2a-3) = (2a)*-(3)
=4a*-9
V) Gy+4) (-4 = @) - @
= x’y* - 16
(vii) (ab+2%) (ab-x2) = (ab)* - (x?)?
= P -
(viiiy (32+5y%) (32-5y%) = (3:%)* - (5y%)°
= ort - 25_}"‘
‘ 2\(. .2 , (2)
) (2~3){**3) =@ -3
4
= T ——

9



ey
@ (572572

(o) -G = -4
=|-a| —-|=| = —a“"-—
5 2 25 4

(i) (0-5-2a) (0-5+2a)

= (0-5)" - (2a)*
= 0-25 - 4a*
| [g_z)(gi} a) _(Y
@) (273)0\273) =13) |3
_a v
4 9
Question 3.
Evaluate :

() (a+1) (@-1) @+1)

(i) (a+b) (a-b) (@+b%)

(iii) (2a~b) (2a+b) (4a*+17)
(V) (3-2x) (3+2x) (9+4x2)
(V) (3x-4y) Gx+4y) (%% +16y%)

® (a+1) (@a-1) (@+1)

= [(@)*-(1)"] (a*+1)
| = (@®-1) (@®+1)
h = (@?- 1)}

=a*-1



(i) (a+b) (a-b) (a*+bY)
= (a*-b?) (a*+b%)
= (a%)? - @
= g*-b*
(iii) (2a-b) (2a+b) (4a>+b%)
= [(2a)?-(b)] (4a*+b%)
= (4a%-b%) (42> +1b?)
= (4a)? - (B
= 16a* - b*
(V) (3-2x) (3+2x) (9+4x2)
= [(3)%-(2x)?] (9+4x%)
= (9-4x2) (9+4x?)
= (9 - (4x%)?
= 81-16&x*
(V) (3x-4y) Bx+4y) (x> +16)?)
= [(3x)2-(4y)?] (92 +16)?)
= (9x2-16y%) (9x2+ 16y2)
= (9x?)? - (16y2)
= 8Lt - 256y*
Question 4.
Use the product (a + b) (a — b) = az — bz2to evaluate:
(i) 21 x 19
(i) 33 x 27
(iif) 103 x 97
(iv) 9.8 x 10.2

(v) 7.7 x8.3
(vi) 4.6 x5.4
Solution:

(i) 21 x 19 = (20 + 1) (20 - 1)
= (20)2 - (1)* = 400 — 1 = 399
(ii) 33 x 27 = (30 + 3) (30 - 3)
= (30)* - (3)* = 900 — 9 = 891
(iii) 103 x 97 = (100 + 3) (100 - 3)
= (100)* — (3)* = 10000 — 9 = 9991
(iv) 9.8 x 10.2 = (10 — .2) (10 + .2)
= (10)? — (.2)* = 100 — .04 = 99.96
(v) 7.7 x 8.3 =(8 — .3) (8 + .3)
= (8) - (.3)* = 64 — .09 = 63.91
(vi) 4.6 x 5.4 = (5 - .4) (5 + .4)
= (5)* - (4)* =25 — .16 = 24.84



Question 5.
Evaluate :

(i) (6 —xy) (6 +xy)

(ii) (?H%y}(?x —%y]

(a 26\(a 2
(iv) \k_zi}', [3x +2L}’)
(v) (2a + 3) (2a - 3) (4a* + 9)
(vi) (a + bc) (a - be) (@ + bc?)
(vii) (5x + 8y) (3x + 5y)
(viii) (7x + 15y) (5x — 4y)
(ix) (2a — 3b) (3a + 4b)
(x) (9a - 7b) (3a—b)
Solution:

(6 — xy) (6 + xy) =6(6 + xy) — xp(6 + xy)
=36 + 6xy — 6xy + (xy)* = 36 —x* y?

(ii) [Tx+%y] [?x—%y)
=Tx [71—%y)+§}{'?x*%y)

414 4 4
= 49x - —ay+—xy- oyt =49x' -0y

2

37379
(i&!’f "i_z_b)
(i) (2547 ) 26 a
1’1_22}&[1_%]
T 26\2b a) al\2b a
_a 4b*  a* "4’
T _az _4ﬁ2_a2

1 1
{iv} [SI“E—yJ [31 +2—y]

=3x 3:.‘."'"i "'L 3.:""'1_
2y) 2y 2y



(v) (2a + 3) (2a - 3) (4a* + 9)
= [(2a) - (3] (4a* + 9)

[(a + b) (a - b) = a® - b?]
= (4a* - 9) (4a* + 9)
- (4P - (9 [(a+b)(a-b)=a* - b
= l6a* - 81
(vi} (a + be) (a - be) (a* + b*c?)
= [(a)* - (bc)’] (a® + bc?)

[(a+b) (a-b)=a* - bY)
= (a* - b*c?) (a® + bic?)
=(a) - (6%  [v (a+b)(c~b)=a*- b
=a* - b¥c*

(vii) (5x + 8y) (3x + 5y)
= 5x (3x -+ 5y) + 8y (3x + 5y)
= 15x2 + 25xy + 24xy + 40y?
= 1532 + 49xy + 40y

(viii) (Tx + 15y) (5x — 4y)
= Tx (5x — 4y) + 15y (5x — 4y)
= 35x* - 28xy + T5xy — 60y?
= 35x% + 47xy - 60y*

(ix) (2a — 3b) (3a + 4b)
=2a (3a+4b) - 3b (3a + 4b)
= 6a* + 8ab — 9ab — 125?
= 6a*—ab - 12h*

(x) (9a - 7b) (3a - b)
=%a(3a-b)-Tb(3a-b)
=27a* - 9ab — 2lab + 7H*
= 27a* - 30ab + Th?



EXERCISE 12(B)

Question 1.
Expand :
() (2a + b)?
(i) (a — 2b)2
1y 1)?
(iii) (‘H_EJ (iv) [EH“E)
(V)  (a+b-0)? (vi)  {a-b+c)?
12 1)
(vii) [3x+;] (viii) [h_z_xJ
Solution:

() Qa+by = (2a)*+(b)*+2X2axb
[ (a+b)*=a’+b>+2ab]
= 4a’+b%+4ab
(i)  (a-2b)? = (a2 +(2b)*-2xax2b
[ (a-b)? = a*+b*-2ab)
= al+4b*-4ab

o e s vt
(i) |a+o0 | = @2+ 5| +2xaxo

|
= ﬂz+—2 "l-E
4aq

|
= a2+-—2+1
4a

1) 1)2 1
(iv) (Zﬂ"—) = (2a)% + (—] - 2x2ax—

1
= da’+— -4
a



(v)  (a+b-c)r = (a)?+(bY*+(-c)?
+2xaxb+2xbx(-¢)+2x(-c) X(a)
= a?+b>+c%+2ab-2bc-2ca

(Note : (a+b+c)? = a2+b2+ 2 +2ab-2bc-2ca)
(vi)  (a-b+cf = (@2 +(-b)2+(c)2+2xax-b
+2(-b)(c) + 2X%cXa

= a*+b*+c2-2ab-2bc+2ca

e 3 e
(vil) 3 = (3x) P +2X3xx I

1
= Ox2 4 — +2
Ox

1Y 12 1
(w’i:’)(h-ﬂ) =(Zx}2+(“‘—] “2X2X

2x 2x
1
=42+ —35 -2,
4x
Question 2.
Find the square of :
(1) x+3y (i) 2x-5y
(iii) r,:L-t-L (iv) Za—l
Sa ' a
(v) x-2y+1 (vi) 3a-2b-5¢
(vii) 2x+ ! +1 (viti) S5-x+ 2
X X
(ix) 2x-3y+; (x) x+l-1
x

Solution:



() (x+3y)? = (@) + @y +2xax3y
= x2+9y2 +6xy .

(i) (=59 = (202 +(5y)?-2x2x xSy
= 4x2+25y2-20xy

12 12 1
a2 —
{'!“.} [ﬂ + 5&] = (a) +[5a} +2xax 52

_ 2y
= d4a+ -4

(V) (x-2y+1)? = mhﬁz}aﬁ +(1P2+2xx

X=-2y+2X(-2y) x1+2x1xx

= x2+4y? + | -dxy-4y+2x

(vi)  (3a-2b-5¢)* =(3a)* +(-2b)Y* +(-5¢)
+2X3ax-2b+2%(-2b){-5¢)
+2x-5¢X3a

=9a%+4b%+25c¢2-12ab

+20bc-30ca

1 2
(vii) [ZI +;+1] = ()2 + (i} +(1)2+2x



1 |
22X —4+2% — X1 4+2%] %2
X X

1 2
=42+ — +1+4+ = +dx
x X

1
=4x'+—5 +5+ 2 +4x
X X

2

2 -
(viii) (5—x+3) s {5}2+(~x}2+[zj
X x
+2 X5 X (=x)+2(-x) % % +2x %- x5

= 25+x%+ i-l-:]x ::i+-22

x
4
= 21 +x2+ 7-1ﬂx+E
(ix) (2x-3y+2)? = (20)*+(- 3y)1+{z)2+2 X 2x X
S3y+2(-3y)xz+2xzx2x

= dx?+9y? +22- 1 2uy-6yz +4zx

1 132
(x) [x+——lj = (x;.1+(-) +(-1)?
X X

+2>¢::rc><:l +2 X 1 X(=1)+2(-1)xx
X X

= x2+ —12— +142-2 2
X X
= x24 iﬂ +3-2
X X
Question 3.
Evaluate:
Using expansion of (a + b)2 or (a — b)?
(i) (208)z
(i) (92)2
(i) (415)2
(iv) (188)2
(v) (9.4)°

(vi) (20.7)2



Solution:
(i) (208)* = (200 + 8)?

= (200)* + (8)* + 2(200) (8) = 40000 + 64 +
3200 = 43264
(i) (92)* = (100 — 8)* = (100)* + (8)* — 2(100)
(8)
= 10000 + 64 — 1600 = 10064 — 1600 = 8464
(iii) (415)* = (400 + 15)

= (400)* + (15)* + 2(400)(15) = 160000 + 225
+ 12000 = 172225

(iv) (188)* = (200 - 12)*

= (200)2 + (12)* — 2(200) (12) = 40000 + 144 —
4800

= 40144 — 4800 = 35344

(v) (9.4)* = (10 - .6)?

= (10)* + (.6)* =2 (10) (:6) = 100 + .36 — 12
= 88 + .36 = 88.36

(vi) (20.7)2 = (20 + .7)* = (20)* + (.7)* + 2(20)
(.7) .

= 400 + .49 + 28 = 428 + .49 = 428.49

Question 4.
Expand:
@) (Qa+b) (i) (a-20)°
(i) (3x-2y)° ) G+5y)

3 3
(v) (n+i) ‘ (vi) [2::—%)

Solution:



(D) Qa+b)® = (2a)3+(b)3+3x2axb(2a+b)
' [(a+b)® = a®+b*+3ab (a+b)]

= 8a>+b° +6ab (2a+b)
= 847 +b3 +12a%b +6ab?

(ii) (a-2b)® = (a)*~(2b)*-3xax2b (a-2b)

[(a-b)} =a3-b*-3ab(a-b))

= a3-8b3-6ab (a-2b)
= a3-8b%-6a2b+12ab

(i) (3x-2y)>= (3x)°-(2y)3-3%3xx2y (3x-2y)
= 27x°-8y>-18xy (3x-2y)
= 27x3-8y>-54x2y +36xy2

(i) (x+5yP = () +(5)> +3 Xx X5y (x+5y)
= x3+125y +15xy (x+5y)
= 341253 + 152y + 75y

1 3
(v) [‘HEJ
3
= a3+(1-) +3::nc.::>-cl x[a +-l—]
a a a

1 1
= a3+-§ +3[ﬂ +"‘]
a

a

1 3
=@+ — +3a+ =

a® a

1) 1Y
(w}{ 'E) =(2a}3-(EJ -3X2a



Question 5.
Find the cube of :

(i) a+2
(iiif) 2a+3b

1
v 2+ ;

Solution:

(i) (a+2)?

(i) (2a-1)?

(iif) (2a+3b)?

_ v x=

(if) 2a-1

(iv) 3b-2a
1

2

= (@)’ + (2’ +3xax2(a+2)

= a’+8+6a(a+2)

=@ +8+6a*+12a

= a’+6a*+12a+8

= (2a)3~(1)*-3x2ax 1(2a-1)

= 8a%-1-6a (2a-1)

= 8a3-1-12a%+6a

= 8a3-12a2+6a-1. .

&= (2a)°+(3b)*+3%2ax3b
(2a+3b)

= 8a°+27b° +18ab (2a+3b)

= 843 +27b% +36a%b + 54ab?

= 843 +36a%b+54ab* +27b°

(iv) (3b-2a)® = (3by’~(2a)’-3 x3bx2a(3b-2a)
' = 27b3-8a3-18ab (3b-2a)



= 27b>-8a>-54ab* +36a%b
= 27b3-54b%a+ 36ba’-8a>

1 3
(v) (2x+;~]

1) 1 1
- (2;)3+(—] +3x1r><—[2.t+—-
x X X

1
= 8’ +—5 +6 (2x+—l-]
x X

1 6
= &3+ 3 12+ T

6 1
=83 +12+ -+ 3
X X

EXERCISE 12(C)

Question 1.
If a+b=5 and ab = 6; find a2 + b2
Solution:

(a+by: = a*+b*+2ab

= (5 = a*+b*+2x6
= 25 = a*+b*+12
= 25-12 = a*+b?

= 13 =a+b?

a+b* =13



Question 2.
Ifa—b=6andab=16; find az + b?
Solution:

(a-b)* = a*+b*-2ab
= (6 = a®+b-2x16
= 36 = a®+b2-32
= 36432 = a’+b?
= 68 = a*+b*

: a*+b* = 68
Question 3.
If a2 + b2 =29 and ab = 10 ; find :
ha+b
(ia—b
Solution:

() (a+b)? = a*+b*+2ab
= (a+b)* =29+2x10
= (a+by?* =29+20
= (a+b)? = 49
= at+b = 49
=> a+b =17
(ii) (a-b)? = a®+b?-2ab
= (a-b)? = 29-2x10
= (a-b)? = 29-20
= (a-b)? =9
= a-b = fo
= a-b =3

Question 4.

If a2 + b= 10 and ab = 3; find :
a-Db

(ia+b

Solution:

(i) (a-b)* = a*+b2-2ab
= (a-b)* = 10-2x3
= (a-b)* = 10-6
= (a-b)? =4
= (a-b) = /4
= a-b =2
(i) (a+b)? = a®+b*+2ab
= (a+by = 10 +2x3
= (a+b)® =10 + 6
= (a+b): = 16
= (a+b) = V16
= (a+b) = 4



Question 5.

1 .
If a+—=3; find o+

al
Solution:
12 1
[rH—) = g2+ — +2
a at
1
= (3)? =ad’+— +2
a
1
= 9 =a*+— +2
a
1
= 9-2 =d2+—2
a
1
= 7 =az+—z'
a
YIRS
al
Alternative Method :
at+— =3
a

2
(a + —I-) = (3)
= a

= a2+L1+2 = 0



Question 6.

Ifa—]E=-»4;ﬁm:11+ —_

aI
Solution:
2
i |
[ﬂ——) = a2+L2—Z
a a
2 1
= @? = @+—5-2
_ﬂ
1
= 16 = a2+-—2——2
a
1
= 16+2 = &+ —
a
|
= 18 = az-l--*“z“
a
1
a+— = 18
a2
Alternative Method :
a—-l— =4
a
1 2
> [og) o
1
= az+—2-2 = 16
a

5 - @ri = 1642

= a+— = 18

Question 7.

If @+ = 23; find a+ -
a a



Solution:

a,
1
= n+; = [25
1
= at+— =3
a
Question 8.
2.1 .1
If 4 =5 = 11; find a-—"
a a
Solution:
2
1 1
(ﬂ~-J = a*+—5 -2
" a a

1
= ﬂ‘-; —Jg
= a—l=3
a

Question 9.
Ifa+b+c=10and a2+ b2+ c2=38; find ab + bc + ca



Solution:
a+b+c = 10

(a+b+cP = (10)?

a2 +b2+2+2ab+2bc+2ca = 100
384 2(ab+bc+ca) = 100
2(ab+bc+ca) = 100 - 38
2(ab+bc+ca) = 62

Lo Uiy

62
(ab+bc+ca) = ?
= ab+bc+ca = 31
Alternative Method :

(a+b+c)? = a*+b2+c2+2ab+2bc+2ca

U

= (102 = 38+2(ab+bc+ca)
= 100 = 38+2(ab+bc+ca)
= 100 - 38 = 2(ab+bc+ca)

= 62 = 2(ab+bc+ca)

62
= 5 = ab+bc+ca
= 31 = ab+bc+ca
ab+bct+ca = 31
Question 10.

Findaz+b2+c2;ifa+b+c=9andab+bc+ca=24
Solution:

atb+c =9

(a+b+c? = (92
@ +b%+c2+2ab+2bc+2ca = 81
a?+b2+c2+2(ab+bc+ca) = 81
at+b*+c2+2x24 = 81

a2 4-b>+c2+48 = 81

a®+b*+c* = 81-48
a2+b?+c = 33

UU UL UYL

Question 11.
Finda+b+cjifaz+b2+c2=83andab+bc+ca=71



Solution:
(a+b+c)? = a>+b2+ 2 +2ab+2bc+2ca

= (a+b+c)? = 83+2(ab+bc+ca)
=  (a+b+0c)? = 83+2x7I
=  (a+b+c? = 83+142
=  (a+b+c)? = 225

= a+b+c = 225

= at+b+c = 15
Question 12.

If a+ b =6 and ab=8; find a3 + b3
Solution:
at+b =6

= (a+b)® = (6)°

= a+b*+3ab (a+b) = 216
= a+b*+3Ix8 (6) = 216
= a@+P+144 = 216

= A+P = 216- 144
= o+ =72

Alternative Method :
(a+b)} = a>+b>+3ab (a+b)

= (6)} = a3+b3+3x8 (6)
= 216 = a>+b3+144
= 216-144 = a3+b°
= 72 = a’+b°
= ac+P =12
Question 13.

If a—b=3 and ab = 10; find a3 — b3
Solution:



a-b =3
(@-b)® = (3
a>-b3-3ab(a-b). = 27
a-bp3-3%x10 (3) = 27
a3-b3-90 = 27
a-b = 27+9%0
a-p = 117
Alternative Method :
(a-b)} = a’-b3-3ab (a-b)

y o v ul

= (3)} = a’-b3-3%10 (3)
= 27 = a3-p*-90

= 27490 = a3-b°

= 117 = a*-p3

= a-p = 117
Question 14.

TR

Find a +—f if a+: =5
Solution:

: a+l=5

{1
1 3
= {w—] = (5)°
a

1 1 1
= a3+~3 +3ax—(a+—] = 125
a a a

1
= a° +----1 +3(5) = 125 [a+—=5]
a’ a

1
= a3+—3+15 = |25

a
1
= a3+—3 = 125-15
a
3. 1
= a?+— = 110



Question 15.
1 1

Find a’-— ifa- —= 4
ﬂ3 a -
Solution:
a-l = 4
a

- a3-—13-—3{4)=ﬁ4 [ a- — = 4]
a

]
. 1
= a3-—3-12 = 64
a
3 1
= a-— = 64+12
3
a
1
= ﬂ‘:"——a = 76
a
Question 16.
1
If lt--l— =4; find : (i) 4x*+ —
2x 4x
. 1
(ii) 8x3*—3
8x

Solution:



4x
1
= 412-4-—2 = 1642
4x
1
= 4,‘(24——2 = 18
4x
i L =4
i 2x
1 3
2x—-— | = 3
= (I 2.1'] (4)

3 -
1 1 1
I_ || - — [ 2x-—|| = 64
= () [Zx] Ixx [,r 2ID_

> &34 = &
8x

-8l 12 = 64
313

1 1
= 8P -——=64+12 = 8°-— =76
8x3 Bx3



Question 17.

' [f3Jr+-L—3 find : (0912+—

3x 9x?
i 2?x3+——
(if) 703
Solution:
1
(i) 3x+§=3
1y,
= (3.1'*'5] = (3)
)2+ L 2+2.\>e::’-.1::s<L =9
= Gn I 3x
9x2+—--+2 =9 =911+L2 =9-2
9x2 9x
= 912+— =7
9x?

. 1
+— =
(i) 3x e 3

{33
= (3x+£) = (3)°

3
1 1 1
I, | — —_ 3 x+—| =
= (3x) +[3.x] +3x3.t><3x( Sx) 12‘?

1 1 ]
3x4+—| =

= 270+

1
= 2I8+— 3 +303) = 27
27x3

1
= 27+ 3+ 9 =27
27



Question 18.

The sum of the squares of two numbers is 13 and their product is 6. Find:
(i) the sum of the two numbers.

(ii) the difference between them.

Solution:

Let x and y be the two numbers, then
x*+)*=13andxy =6

(i) e+ yP=x*+)y+ 2y
=13+2x6=13+12=25"
L x+y=235 = 15

() (x-yP=x2+y-2xy=13-12=1
Sox—y=+I

EXERCISE 12(D)

Question 1.

o3

(ii) (2a + 0.5) (7a - 0.3) !
(i) O-»(T+y (M QR-205-2)
(v) (@* + 5) (a* - 3) (vi) (4 — ab) (8 + ab)
(vii) (Sxy = 7) (Txy + 9)(viii) (3a* - 4b*) (8a* -
36%)

Solution:

(D) [3:+%J(2x+%}
= 3y (zx%)%[z“%]

1 1
=6x*+x+x+ 3 =ﬁx’+2x+g

(i) (2a + 0.5) (7a - 0.3)

=2a(Ta-0.3) + 0.5 (7a - 0.3)

= 14a? - 0.6a % 3.5a - 0.15

= 14a* +2.9a - 0.15 | .

G O-NT+»)=9%T+y) -y (7 +y)
=63 +9y-Ty—-y*=63 +2p—)?
(iV)2-2)(15-2)=2(15-2) -z (15 -2)
=30-2z-152+22=30- 17z + 2?

V) (@ +5)(@-3)=a*(a*~-3)+5 (a* - 3)



=g*-3a+5a - 15=a'+2a* - 15
(vi)(4 —ab) (8 + ab) =4 (8 + ab)— ab (8 + ab)
=32 + 4ab — 8ab - a*b*= 32 - 4ab - a*h?*

(vii) (Sxy = Ty (Txy + 9) = S5xy (Txy + 9) - 7
(Txy + 9)

= 35x? + 45xy — 49xy — 63
= 35x%* — 4xy — 63
(viii) (3a* — 4b%) (84* - 3bY)
= 3a? (8a? — 3b%) — 4b* (8a* - 35?)
= 24a* - 9a*h? - 32a*H* + 1244
= 244" - 41a*b* + 12b*

Question 2.
Evaluate:

o) o2

(iii} (6 — S5xy) (6 + 5xy)

1 1
o))

(v) (4x* - 55%) (4x* + 5)%)

(vi) (1.6x + 0.7y) (1.6x - 0.7y)

(vii) (m + 3) (m = 3) (m* + 9)

(viii) 3x + 4y) (3x — 4y) (92 + 16)2)

(ix) (a + bc) (a — be) (a* + bic?)

(x) 203 x 197 (xi) 20.8 < 19.2
Solution:

ol

2
=(2x)* - {%J [ (a—b)(a + b) = a*h?]

)
T
\
(ii) [—a+-'1£r (iﬂ-le
4 J\7 4

: .
= [;a) _[:ﬁ, [ (a - b) (a + b) = a*h?]



6 , 9,,

T — ——

49 16
(iii) (6 - Sxy) (6 + 5xy)

= (6)" - (5xy)
= 36 — 25x}? [ (a - b) (a + b) = a*b?]

o (2+35) (o)

1 2
= 2a)*- [;;] [ (- b) (@ + b) = a®b?)

1
= da’ - 4a’

(v) (4x* — 5)*) (4x? + 5)%)

= (4x*)* - (5*P

=16x' =25y [ (a-b)(a+b)=a'- b
(vi) (1.6x + 0.7y) (1.6x — 0.7y)

= (1.6x)* = (0.7y) [.(a-b)(a+ b)=a?- b?]
=2.56x - 0.49)*

(vit) (m + 3) (m - 3) (m* + 9)

=(my -3y m*+9) [v(@a-b)(a+b)=a-
b

= (m? = 9) (m* + 9)

= (m?)* - 9= m* — 81



(viii) (3x + 4y) (3x — 4y) (9x* + 16)*)
= [G2F - ()] (0 + 16y)
[ (a-b)(a+ b)=a-b"]
= (9x? - 16y*) (9x* + 16)%)
= (9x?) - (16)") [+ (a-b)(a+ b)=a*-b"]
= 81x4- 256y ‘
(ix) (@ + bc) (a - bc) (a* + bc?)
= [a* - (bey'] (a* + bc?)
[+ (@a- b) (a + b) = a*-b?]
= (a* - bc?) (a* + bc?)
=@ - () [ (a-b)(a+b)=at-b]
= a‘ — blcl
(x) 203 x 197
= (200 + 3) (200 — 3)
= (200)* — (3)* = 40000 — 9
[ (a - b) (a + b) = a*-b?)
= 39991
(xi) 20.8 x 19.2 = (20 + .8) (20 — .8)
= (20) - (.8)* [ (a— b) (a + b) = a*~b?]
= 400 - .64 = 399.36

Question 3.
Find the square of :

. 2 . Sa_6b
(i) 3x + y (ii) b 3a

2 . 1
(iii) 2 m* - 3 n? (iv) 5x + e
3 .

(v) 8x +E}-’ (vi) 607
(vii) 391 (viii) 9.7

Solution:



. 2
{=]3x+y~

2) 2 Y 2
(Sx + *) = {Sx}2 + [—] - 2(3::)[—)
y y y

4
- 9x!+—1+-1-2—x
y ¥y

(sa 6V (5a) (6bY . S5a_6b

() | =——| =l=| Y= —2x—x—

6b Sa 6b Sa 6b Sa
25a° 36b°
= 2—2+——2
36b 25a

2
(iii) 2 m* - 3 n

2
(iv) (5x+i] = (5x) +{5|}2 +2>J:5:c:-:i
X

5x

1
=25xt+ —5 +2=25x*+2+
TS * 25x’

84> z=(sx}1+5 2wl
(v) .zJ’ 2.1’ 2.’*’

9 9
= 64x? + 1y1+24xy=64.r’ + 24xy + Ey’

(vi) (607)* = (600 + 7)* = (600)* + (7)* + 2
(600) (7)

= 360000 + 49 + 8400 = 368449

(vii) (391)? = (400 — 9)* = (400)* + 9% - 2 (400)
(9)

= 160000 + 81 — 7200 = 152881

(viii) (9.7)* = (10 = .3)* = (10)* + (.3)* - 2 (10)
(.3)

=100 + .09 — 6 = 100.09 - 6.00 = 94.09



Question 4.

.[fﬂ'+l = 2, find :
a
NP . 4+L
(i)a* + a_z (i) @ pr
Solution:
: LI [a+l)1—2
(Ha+ =197,
=(2P-2=4-2=2

2
e, (1 1)
$4— =|a"+—| -2
(ii) @ 0 ot

=(2p-2=4-2=2

Question 5.

Ifm-— =35, find :

1
m

(i) m* + ﬁ (ii) m* + i;

1
Gii) m? - —



Solution:
2
1 1
ym+ — = |m-—]| +2
(i) m* + e [ MJ
=(5P+2=25+2=27
2

2
] 1
(ll} m* + "};T = [m +?] -2

=(27-2=729-2=1727

(iii) m? - Tnlf - (’"*ﬂ["‘*ﬁ]
o)
Now [M%T =[’"-H+4

=(5+4=25+4=29

1
L E SO () 58

Question 6.
If a2 + b2 = 41 and ab = 4, find :
a-b
(ia+b
Solution:
(i) (a - b)* = a* + b - 2ab = 41 — 2(4) = 41
-8=133

“a-b= 53

(i) (@ + by =a*+ b*+2ab =41 +2 (4) =41 +
8=49 = (a+ b)*=149

-'-ﬂ+b='}‘



Question 7.

1
If2a+ — =8, find :

2a
1
d4a® + —  (ii +
(i) 44t pye; (ii) 16a* ' Tea®
Solution:
2
I 1 1
V4 + — = |2a+—| -2.2a—
(i) 4a’ + 4q° [ ZaJ 2a

] ? 2
2a —— ..-2 = -7 = - =
( + ] (8)°-2=64-2=62

2
‘e 1 2 1 } 2 I
16q + —— = | 4a® +—| =240 —
(ii) 16a* e [ a? Y=

=(62) -2 =3844 - 2 = 3842

Question 8.

1
If 3x — .

1
(i) 9x* + ? (ii) 81x* +
Solution:

2
(i) 9x* + 9% - [3;:-3%] +2
X

=(5R+2=25+2=27

2
1 I
(i) 8Lx* + ——— = (9::’ +—2) -2
X

Ox

=(27¥-2=729 -2="727

Question 9.
Expand :

(i) (8x — 4y + 5z)2
(i) (2a — 5b — 4c)?



(iii) (5x + 3y)?
(iv) (6a — 7b)3
Solution:

(i) 3x — dy-+ 5z)? .

(3x)* + (—4y)* + (52)* + 2(3x) (—4y) + 2(-4y)
(52) + 2 (52) (3x)

= Ox? + 16)* + 252 — 24xy — 40yz + 30zx

(i) (2a - 5b - 4c)? = (2a)* + (=5b) + (—4c)
+2 (2a) (-5b) + 2 (=5b) (~4c) + 2 (- 4¢) (2a)
=4qg* + 256 + 16¢* — 20ab + 40bc — 16¢ca

(iii) (5x + 3y)* = (5x)* + (3y)* + 3 (5x) 3y) (5x +
3y)

= 125x% + 27y* + 45xy (5x + 3y)

= 125x7 + 27y + 225x% + 135x)?

(iv) (6a - 7b)® = (6a)*— (Tb)* - 3(6a) (7b) (6a -
7b)

= 2164° - 343b* - 126ab (6a — 7b)

= 216a® - 343b° - 756a%b + 882 ab?

= 216a® — 756a'h + 882ab* - 3434°

Question 10.
Ifa+b+c=9andab + bc+ca=15, find: az + b2 + c2.
Solution:
Since(a+ b +cP=a*+b+c*+2(ab+

be + ca)

LR =at+ b+t +2(15)
8l=a*+b*+c*+ 30

La+bh+ecr=81-30=51

Question 11.
Ifa+b+c=11and a2+ b2+ c2=81, find ab + bc + ca.



Solution:
Since(a+b+c)=a*+ b*+c*+ 2ab +
be + ca)
s (112 =81 + 2 (ab + be + ca)
SL2ab+ be +ca)y=121-81=40

40
ab+bc+ca=?

= ab+ bc +ca=20

Question 12.

If 3x — 4y =5 and xy = 3, find : 27x3 — 64y3.

Solution:

27x3 — 64x3 = (3x)3 — (4y)?

= (3x — 4y)y (3x — 4y)’+ 3 (3x) (4y) (3x — 4y)
[ a* =B = (a- b)Y + 3abla—-b)

=(5) + 36(xy) (3x — 4y) = 125 + 36 (3) (5)

= 125 + 540 = 665

Question 13.
Ifa+b=8andab =15, find : a3 + bs.
Solution:

a*+ b =(a+ by -3ab(a+b)
= (8)* - 3(15) (8) = 512 - 360 = 152

Question 14.
If 3x+ 2y =9 and xy = 3, find : 27x3 + 8y3
Solution:

27x + 87 = (Bx) + (2y) = (3x + 2y) -
3.3x.2y (3x + 2y)

=(3x = 2yy* - 18xy (3x + 2y)
= (9)* - 18(3) (9) = 729 — 486 = 243



Question 15.
If 5Xx — 4y = 7 and xy = 8, find : 125x3 — 64y?

Solution:
125x* - 64y* = (5x)* — (4y)* = (5x —4y)’ + 3(5x)
(4y) (5x — 4y)
= (5x — 4y)* + 60xy (5x — 4y)
= (7 + 60 (8) (7) =343 + 3360 =3703

Question 16.

The difference between two numbers is 5 and their products is 14. Find the difference
between their cubes.

Solution:

Let x and y be two numbers, then x —y =5 and xy = 14

L= =x-yF +3x(x-y)
=(5P+3x14x5
=125+ 210 =335
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