12. Algebraic ldentities
EXERCISE 12(A)

Question 1.
Use direct method to evaluate the following products :
(i) (x + 8)(x + 3)
(if) (y + 5)(y - 3)
(i) (@—8)(a+ 2)
(iv) (b —3)(b - 5)
(v) (3x —2y)(2x +y)
(vi) (ba+16)(3a—-7)
(vii) (8 —=b) (3 + b)
Solution:
(Dx+8) (x+3)= (xxx) + (xx3) +(8Xx)+ (8x3)
=x? + 3x + 8 + 24
=x2 + 1lx + 24
(i) (y+5) (v-3) = (yXy) + (yx=3) + (5xy) + (5x-3)
= y* + (-3y) + (5) - 15
=y -3y + 5y~ 15
| =y +2y-15
(iii)  (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)
=0 -5b-3b+ 15
= -8b+ 15
) (Gx-2y) @x+y)= (3xx2x) + (3xXy)
+ (=2yX2x) + (-2yXYy)
= 62 + 3xy - dxy - 2%
= 6 - xy - 2%
i) (5a+16) (3a-T7) = (5ax3a) + (5ax-7)
+ (16%3a) + 16x-7
= 15a® +(-35a) +48a+(-112)
= 15a% - 35a + 48a - 112
= 15a*+13a-112
(vii)  (8-b) (3+b) = (8%X3) + (8xb)
+ (-bX3) + (-bxb)
=24 + 8b-3b-b*
=24 + 5b - b?



Question 2.
Use direct method to evaluate :

() (+1) x-1) () (2+a)(2-a)
@iy (3b-1) (3b+1) (iv) (4+5x) (4-5x)
v)  (a+3) (26-3) W) (xy+4) (xy-4)
(vil) (ab+x2) (ab-x?)

(viii) (32 +5y%) (3x*-5)%)

e (=3)e+3)

(i)  (05-2a)(0'5 +2a) :

a b b
(xii) [5_5)[2 " 3)

Solution:
Note : (a+b) (a-b) = a*-b*
() a+1) 3-1) = @?- (1)

=x-1
(ii) @2+a) 2-a) = (2% - (@?
- =4-a°
()  (3b-1) (3b+1) =(3b)2 (1)?
=9b*- 1
(V) (4+5x) (4-5x) = (9 - (5x)?
=16 - 2512
v) (a+3) 2a-3) = (22 -(3)
=4d*-9
mi)  (y+4) (y-4) = ()* - @?
= x%y* - 16
(vii) (ab+22) (@b-x®) = (ab)? - (%)
= @ -
iii) B2 +5)%) (32-5y%) = (32)? - (5y%)°
= opt - 25}""
o (-3)(2) - - ()
(ix) 3 3 = (2)" - 3
4
=7 ——

9



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

= (0-5)* - (2a)?
= 0-25 - 44°
. [g_g)(gg} a) _(b
@) 12730273 ={2) [3
_a v
4 9
Question 3.

Evaluate :

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

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

(i) (2a~b) (2a+b) (4a*+%)
V) (3-2x) 3+2x) (9+4x3)
(v)  (3x-4y) (Bx+4y) (9% +16y?)

) (@+1) (a-1) (@®+1)

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

=a-1



(i) (a+b) (a-b) (B> +b%)
= (a*-b?) (@®+b)

(iii) (2a-b) (2a+b) (4a>+b%)
= [(2a)%-(b)*] (4a*+b%)
= (4a2-b%) (4a*+b%)
= (4’ - (%)
= l6a* - b*
(iv) (3-2%) (3+2x) (9+4x2)
= [(3)2-(2x)?] (9+4x2)
= (9-4x2) (9+4x%)
= (97 - (42
= 81-16x*
(v)  (3x-4y) (3x+4y) (92 +16y?)
= [(3x)2-(4y)?] (9% +16y?)
= (9x2-16y?) (9x*+16y?)
= (9% - (16y%)?
= BLx* - 256y*
Question 4.
Use the product (a + b) (a — b) = a2 — b2to evaluate:
()21 x 19
(i) 33 x 27
(i) 103 x 97
(iv) 9.8 x 10.2
(v) 7.7 x 8.3
(vi)4.6x54
Solution:

()21 x 19=(20+ 1) (20 - 1)
= (20)* - (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 83 =(8 - .3) (8 +.3)
= (8 - (.3)* = 64 — .09 = 63.91
(vi)4.6 x54=(5-.4)(5+ .4
= (5 - (.4 =25~ .16 = 24.84



Question 5.
Evaluate :

(i) (6 —xy) (6 + xy)

i (1e+25)5-2)
i (5% 5%

1 1
@) (“‘5][3‘*5)

(v) 2a + 3) (2a - 3) (4a* + 9)
(vi) (a + bc) (a — be) (a* + bic?)
(vii) (5x + 8y) (3x + 5y)
(viii) (7x + 15p) (5x - 4y)
(ix) (2a — 3b) (3a + 4b)
(x) (9a — 7b) (3a - b)
Solution:
(6 — xy) (6 + xy) =6(6 + xy) — xy(6 + xy)
=36 + 6xy — 6xy + (xy) = 36 — x? )?

(ii) [?x+%y] ['.r'x —%y)
-y [?x-%y)+§y[?x-—%y)

14 14 9 4 2
49x* - 3 Xy 3 xy 9}' g*y

(iii) [_'*"ZE ri'z_b)
) LEb a

i

L

L
I
I
|

4b

1 1
{“;) {3““2_.?) [3.1: +2—y]

1) 1 1
N er)



(v) (2a + 3) (2a - 3) (4a* + 9)
= [(2a)* - (3)*] (4a* + 9)
[(a + b) (a - b) = a® - b?]
= (4a* - 9) (4a* + 9)
= 4@’y - (97  [(a+b)(a—b)=a- b
= 16a* - 81
(vi) (a + be) (a - be) (a* + b*e?)
= [(a)’ — (be)’] (a® + bPc?)
[(a + b) (a - b) = a* - b?]
= {a] _ blct} [al 4 b!ci}
={a® - (bc*)?* [. (a+b)(c~b)=a*-b]
=q* - bic*
(vii) (5x + 8y) (3x + 5y)
= 5x (3x + 5y) + 8y (3x + 5y)
= 15x + 25xy + 24xy + 40y?
= 15x? + 49xy + 40y?
(viii) (7x + 15y) (5x — 4y)
= Tx (5x — 4y) + 15y (5x — 4y)
= 35x? - 28xy + 75xy — 60y?
= 35x* + 47xy - 60)?
(ix) 2a - 3b) (3a + 4b)
=2q (3a + 4b) - 3b (3a + 4b)
= 6a* + 8ab — 9ab - 12
=6a®—ab - 12b*
(x) (9a - 7b) (3a - b)
=9 Ba-b)-7b(3a-b)
=27a* - 9ab - 2lab + Th?
=27a* - 30ab + Th*



EXERCISE 12(B)

Question 1.
Expand :
(i) (2a + by
(i) (a — 2b)2
1 2 i 2
(i) (fH‘E] (iv) [Eﬂ“E)
(v) (a+b-c)? (vi)  (a-b+c)?
i 2 1 2
(vii) [3x+§] (viii) [h_ﬂj
Solution:

(i) Qa+b)? = (2a)2+(b)2+2x2axb
[ (a+b)*=a’+b>+2ab]

= 4a>+b*+4ab
(i)  (a-2b)? = (a2 +(2b)%-2xax2b
[ (a-b)* = a®+b>-2ab)
= a?+4b%-4ab
i [“L]z_ 2+(.1_f 2xax -
1 22 = (a) a + Kaxza
= a1+~—%£4—25
4a° 2a
1
= ﬂ2+-"—2 +1
4a



(v)  (a+b-c)* = (@*+(B¥P+(-c)?
+2xaxb+2xXbx(-¢)+2x(-c) X{a)
= a*+b?+c?+2ab-2bc-2ca

(Note : (a+b+c)? = a*+b>+c2+2ab-2bc-2ca)
(Vi) (a-b+0)* = (@>+(-b2+(c)*+2xax-b
+2(-b)(c) + 2XcXa
= @ +b*+c2-2ab-2bc+2ca

i [3x+i}2_ 102 1Y !
(vif) v (3x) +[EJ +2x3xx i

1
Ox

1) 12 1
(vifi)(h - ﬂ] = (2x)2+ (EEJ “2X2K

2x
1
=47+ —— -2
4x
Question 2.
Find the square of :
(1) x+3y (i) 2x-5y
1 _ 1
(iii) a+5a (iv) ZG_E
(v) x-2y+1 (vi) 3a-2b-5¢
(vif) 2.r+~1-+1 (viii) S—Jr:-kE
X X
(@) 2r-3y+7 ®) x+i-l
X

Solution:



() @+3)? =@+ @y)P+2xxx3y
= x2+9y2 +6xy .

(i) (-5 = (2)2+(5y)>-2 X 2x X5y
= 4x2+25y2-20xy

[Mif _ @ [LT 1
(#id) sa = (a)~+ > +2xax >

1 2
<+ —

25¢2 5

= at+

| {Zﬂ_l)z = (2a)? ..1_. ? l
(iv) 2 = J+[aJ -2x2ax

-

= 4a’+ %-.4
v =2y+1)? = £I}2+(‘32y]2+{1}3+2><x
X=2y+2X(-2y)x1+2x1xx
= x2+4y?+ 1-4xy-4y+2x
(i) (3a-2b-5¢)* =(3a)* +(-2b)*+(-5¢)?
+2%3ax-2b+2x(-2b)(-5¢)
+2X-5¢x3a
=942 +4b%+25c2-12ab
+20bc-30ca

1 2
{vii) [ZI +;+1J = (ZI}2+ (é} +(1}2+2>~(



1 |
2xX — 4+2% — X1 4+2%] %2
X X

1 2
=42+ — +1+4+ = +dx
x X

1
=dx'+—5 +5+ 2 +4x
X X

2

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

= 25+x%+ i_mx 4+-ZE

I

4 20
= 21+x%+ ——lﬂx+ —

(ix) (2x-3y+2)? = (202 +(- 3y)2+{z:-1+2 X 2x X
S3v+2(-3y) Xz 42Xz X2
= 4x2 +9y? + 72— 1 20y-6yz + dzx

1y 132
(x) [x+——lj - (x)1+(-) +(-1)2
X X

1 1
+2XxX ; +2x E X(=1)+2(-1)xx

1
= x2+ - +1+2—E—2.t
X X
1
= 22+ — +3- 2
X X
Question 3.
Evaluate:

Using expansion of (a + b)2z or (a — b)?
(i) (208)

(ii) (92)?

(iii)(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
(ii) (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) + (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)? = (20 + .7)* = (20)* + (.7)* + 2(20)
.7 .

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

Question 4.
Expand : )
(i) Qa+b) (i) (a-2b)°
(i) (3x-2y)° ) «+5)°
;S 3
(v) (n+l] (vi) [2a—L)
a . 2a

Solution:



(D) Qa+b)® = (223 +(b)>+3x2axb(2a+b)
| [(a+b)® = a®+b*+3ab (a+b)]
= Ba3+b* +6ab (2a+b)
= 847 +b3+ 12a%b +6ab?
(ii) (a-2b)® = (a)*-(2b)*-3xax2b (a-2b)
[(a-b)? =a’-b*-3ab(a-b))
= a’-8b°-6ab (a-2b)
= a’-8b3-6a%b+12ab*
(i) (3x-2y)*= (3x)-(2y)*-3x3x %2y (3x-2y)
= 27x°-8y>-18xy (3x-2y)
= 27x3-8y>-54x2y +36xy2
(V) (+5y) = (x)>+(5y)° +3 xx X5y (x+5))
= X3+ 125y +15xy (x+5y)
=0 41253 + 15y + 75y

1 3
(v) [ﬂ+;)
3
= a3+(1-) +3:m:a>-cl x[a +-1—J
a a i

1 1
= a3+-§ +3[ﬂ +"‘J
a a

1 3
= a+— +3a+ —
a® a

3 3
(vi) {Zﬂ-%) = (2a)° - (—) -3X2a



Question 5.
Find the cube of :

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

1
v 2+ -

Solution:

(i) (a+2)
(i) (2a-1)?

(i) (2a+3b)°

_ (v x—l

(i) 2a-1
(iv) 3b-2a

2

= (a)*+ (2*+3Xxax2(a+2)

= a?+8+6a(a+2)

=a+8+6a*+12a

= a3 +6a2+12a+8

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

= 8a°-1-6a (2a-1)

= 843-1-120%+6a

= 8a°-12a%+6a-1. .

&= (2a)*+(3b)*+3%2ax3b
(2a+3b)

= 8a°+27b° +18ab (2a+3b)

= 843 +27b3+36ab + 54ab®

= 843 +36a%b+54ab* +270°

(iv) (3b-2a)° = (3by*~(2a)’-3%3bx2a(3b-20)
' = 27b3-8a3-18ab (3b-2a)



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

1 3
(v) (2; + I]

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

1
= 8x3+—3 +6 (2x+—1-]
x

X

1 6
= 83+ 3 Flaxt

2 2
_xa_.‘._ﬁ 3x
g8 2 4
32 3x 1
=y - =
* 2 4 8
EXERCISE 12(C)
Question 1.
If a+b=5 and ab = 6; find a2z + b2
Solution:

(a+by = a*+b*+2ab
= (5P = a®+P?+2x6
= 25 = a2 +b*+12
= 25-12 = a2 +b?
= 13 = a?+b*

@+ =13



Question 2.
Ifa—b=6andab=16; find az + b2
Solution:

(a-by* = a*+b*-2ab
= (6) = a2 +b2-2Xx16
= 36 = a?+b%-32
= 36432 = a?+b?
= 68 = a+b?
~ &+ = 68
Question 3.

Ifaz+b2=29and ab =10 ; find :
(ha+b

(iYa—b

Solution:

() (a+b)? = a?+b*+2ab
= (a+b)* =29+2x10
=5 (a+b)r =29+20
= (a+b)? = 49
Y a+b = 49
= a+b =17
(i) (a-b)? = a®+b*-2ab
= (a-b)? = 29-2x10
= (a-b)?* = 29-20
= (a-b)? =9
= a-b = \Jo
= a-b =13

Question 4.

If a2 + b= 10 and ab = 3; find :
(Ja—b

(iYa+b

Solution:

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



Question 5.

1 .
If ﬂ+;=3; find az +L

al
Solution:
1?2 1
a+-— Iﬂz'{'—“l- +2
a a
1
= (3)? =ad*+—5 +2
a
1
= 9 =al+— +2
a
1
= 9-2 =d2+—2
a
7 =al+ L
= = =
a2
2+l =1
22
Alternative Method :
1
a+— =13
a
2
(a+—l-J = (3)?
= a

= a2+%+2 =0
a

= a:'-+L2 =9-2
a

1
= az+—i'=?
a



Question 6.

If a— — =4 ; find @+ —1,;
a a
Solution:
2
1
[a——) =a2+L2-2
a a
2 1
= @? = @+—5-2
a
1
= 16 = a2+--1—«-2
a
1
= 16+2 = a>+—
a
1]
= 18 = az-!--“:‘;r-
a-
1
at+— = 18
a2
Alternative Method :
a—-l— =4
a
1 1
= [a-;] = (4)%
1
= ﬂ2+—2—2 = 16
a
1
= - @+— = 16+2
. 2
a
1
= B2+—2 = 18
: a

Question 7.

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



Solution:

f i"ﬁz 1
at=| =al+—5+2
\ aj a
s 1‘\2
= a+—| = 23+2
.  aj
1 2
= (ﬂ'l‘"‘} = 25
a
= a+; = [25
= at+— =35
a
Question 8.
2.1 . 1
If @ “""';_T= 11; find a-—"
a a
Solution:
p
1 1
(a—_J =a2+—-1--2
. a i
1 2
R P\ S
a
(o2
= a-—| =9
a
1
= a-— = Jo
a
= 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+c)? = (10)?

@t +b*+2+2ab+2bc+2ca = 100
38+2(ab+bc+ca) = 100
2(ab+bc+ca) = 100 -38
2(ab+bc+ca) = 62

62

2

= ab+bc+ca = 31 .

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

Luv Uil d

U

(ab+bc+ca)

= (10)2 = 38+2(ab+bc+ca)
= 100 = 38+2(ab+bc+ca)
= 100 - 38 = 2(ab+bc+ca)

= 62 = 2(ab+bc+ca)

62
= ? = ab+bc+ca
= 31 = ab+bc+ca
ab+bc+ca = 31
Question 10.

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

at+b+c =9

(a+b+c? = (97
a2 +b%+c2+2ab+2bc+2ca = 81
@+ +c2+2ab+bc+ca) = 81
a2 +b*+c2+2x24 = 81

a2 4-b2+c2+48 = 81

@+b?+c% = 81-48
a2+b*+c& = 33

UU YU Ly

Question 11.
Finda+b+c;ifaz+b2+c2=83 and ab + bc + ca =71



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

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

= a+b+c = Ji_ﬁ

= a+b+c = 15
Question 12.

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

= (a+b)® = (6)°

= a+b3+3ab (a+b) = 216
= a+b+3x8 (6) = 216
= A+ +144 = 216

= @+P = 216- 144
= e+ =72

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

= (6} = A+b3+3x8 (6)
= 216 = a3+b3+144
= 216-144 = a3+b°
= 72 = a3 +b3
= o+ =72
Question 13.

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



a-b =3
(a-b)* = (3)3
a’-b3-3ab(a-b). = 27
a-p3-3%x10 3) = 27
a>-b3-90 = 27
a-b = 27+90
a-p = 117
Alternative Method :
(a-b)} = a’-b3-3ab (a-b)

yyg v vl

= (3)} = a-p3-3x10 (3)
= 27 = a3-b*-90
= 27490 = a®-p°

= 117 = a*-p°

= a-b = 117
Question 14.

NP T
Find a +—~3~ if a+: =5
Solution:

: a+l=5
a

1 3
= (M—] = (5)°
a

1 1 1
= a3+~7 +3a><-(ﬁ+—] = 125
a a a

1 1
= @ +—=+35 =125 [a+—=5]
a’ a

1
= a3+—3+15 = 125

a
1
= a3+—3 = 125-15
a
3, 1
= a’+— = 110



Question 15.

1
Find a3—i3 ifa-—-=4
a a -
Solution:
ﬂ-l' =4
a

13
= (a——] = (4)
a

1
= a3-L—3ax—(a—i) = 64
a’ a a

=> a- —1--3{4) =64 [va-— =4
a* a

= a3-i3-12 = 64

a
7 1
= a-— = 64+12
a .
1
= ﬂ‘a——a =76
a
Question 16.

1 _ 1
If 2x~— =4: find : (i) 4+ —
2x ® 4x?

(i) &xLL3
8x

Solution:



2x
1) 1
= {21}2-1-(5] -thxﬂ = 16
o 4+ 2 =16
4x
1
= 4,t2+—2 = 16+2
4x
1
= 4+ — = 18
4x
(i) 2 1 4
ii "2y
13
2x = — | = (4)3
A

-3 a
1 | 1
=] - — | 2x—-——||= 64
= (2x) [21] Ix2xx [.x 21D

> &-—o-3¢) = &
8x

- 8L 12 = 64
3_1.3

1 1
= 8P -—— = 64+12 =8°-— =76
3::3 Bx3



Question 17.

_ 1 1
If 3x+ 2~ = 3; find : () 9"+ o2

1
i 2T+ ——
@ 2?1:3
Solution:

1
(1) 3x+ rm =3
1 2
= (31 +§J - {3}1

2
2. (1 1 _
= (3 +(3x) +2x3xx 3 = 9

=.-9x2+—3-2-+2 =9 > 92+—2 =9-2
Ox O9x

= 9:.3+L~

9:2

i
-~

, 1
+—-- —
() Br+g-=3

1y 3
3x+—| =
= [ I+3xJ (3)
3 [L]a L(qu...!_)
= (3x)"+ e +3x3x><3x 3% -12‘?

= 275+

1 1
Ix+—| =
e +3( Sx} 27

1
= 20+ 5 +3(3) =27
27x

1
= 20+ 5+ 9 =27
27x

= 210 +—1+§~ =27-9
27x

1
= 2IP+—s =18
273



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*+y=13andxy=6
() x+yyP=x+)y + 2y
=13+2x6=13+12=25"
L x+y=425 =45

(i) (x—yP=x*+)y -2xy=13-12=1
L x-y=+1

EXERCISE 12(D)

Question 1.

o3

(ii) (2a + 0.5) (Ta-0.3) .
() O-»T+y)  (WE-2(15-2)
(V) (@ +5)(a*-3)  (vi)(4 - ab) (8 + ab)
(vii) (Sxy — 7) (Txy + 9)(viii) (3a® — 4b*) (8a* -
3b%)

Solution:

- (i) [3:+%J(2x+—;—)
= 3x (h+%]+%[2x+%]

=6x‘+x+x+%=6x’+zx+%

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

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

= 140> - 0.6a % 3.5a-0.15
=ldag*+29a-0.15 *

() O - T +y) =T +y) -y (7 +)
=63 +9% -Ty—)»*=63 +2y—)?
(ivV(2-2)(15-2)=2(15-2) -2z (15 -2)
=30 -2z-15z+22=30- 17z + 22

WM @+5)(@-N=a(@-3)+5(*-3)



=a*-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’b?

(i) (Sxy =7} (Txy +9) = Sxy (Txy + 9) - 7
(Txy + 9)

= 35x%? + 45xy — 49xy — 63
= 35x%)* — 4xy — 63
(viii) (3a* — 4b%) (8a® - 3b%)
= 3a* (8a* - 3b%) — 4b* (8a? - 3b%)
= 24a* - 9a*b* - 32a°h* + 12b*
= 244" - 41a%b* + 124*

Question 2.
Evaluate:

ofr-Yr) ol

(iii) (6 - 5xy) (6 + 5xy)

1 1
o))

(v) (4x* - 5y%) (4x* + 5)7)

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

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

(viii) (3x + 4) Bx - 4y) (92 + 16)%)

(ix) (a + bc) (a - be) (a* + bic?)

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

0] [2:%) [2x+%] -

2
= (2x) - {%} [ (a - b) (a + b) = a*b?)

=4x? - 2
25

\
(ii) [ia+}-b (ia-ib]
7T 4 J\7 4

4V (3. |
=[“‘] ’["‘"‘, [ (a - b) (a + b) = ab?]




16 , 9,,
= EH _Eb

(iii) (6 — Sxy) (6 + 5xy)

= (6)" - (5xy)’

= 36 — 25x}? [+ (a - b) (a + b) = b7

o

1 2
-ear- (3] L@-b@rn=an

1
aa
(v) (4x* - 5)%) (4x* + 5)%)
= (42 - (5
= 16x*-25y* [v(a-b)(a+ b)=a*-bY
(vi) (1.6x + 0.7y) (1.6x = 0.7y)
= (1.6x)? = (0.7y)* [ (a-b)(a + b) = a*- b?]
= 2.56x* — 0.49y*
(viiy(m+3)(m-3)(m* +9)
=(my-@3y(m+9) [(@a-b)(a+b)=a-
b?]
= (m* - 9) (m?* +*9}
= (m*)? - 9= m* - 81

= 4q* —



(viii) (3x + 4y) (3x - 4y) (9x* + 16)%)
= [(3x)* - (4] (9x* + 16)*)
[ (a-b) (a + b)=a*-b")
= (9x? - 16)*) (9x* + 16)%)
= (Ox) - (16y" [ (a-b)(a+ b)=a*~b7]
= 81x*— 256y ‘
(ix) (@ + bc) (a — be) (a* + bc?)
= [a" - (be)] (@ + bc)
[ (a-b) (a+ b)=a*-b?]
= (a* - b*c?) (a* + bc?)
= @) - (6% [ (a-b)(a+b)=al-b]
- a‘_ blcd-
(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)* ‘[ (@ — b) (a + b) = a*~ b?]
= 400 — .64 = 399.36

Question 3.
Find the square of :

. 2 . Sa_6b
(i) 3x + Y (i1) b 3a

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

(v) Bx +E}f (vi) 607
(vii) 391 (viii) 9.7

Solution:



2

() 3x+ 7.

2 3
(3:: + ;-] = (3x)% + [E] + 2(3::)[3]
¥y y y

4 12x
= 97 o —
y Y

sa_6bY _(s5a) (6b 2 55 6b
{"} | — | —2x—x—
6 s5a) \6b) \5a 6b  Sa

2 2
25a oy 36b

" 367 2547

(iii) 2 m*—

2 2
(Zmz —Enz] =(2m*)? +[~%nz] —2%2m’ xgni
3 3 3

+2x5xx—

2
(iv) (5x+ L] =(5x)* + e

1
=25x'+ —5 +2=25x*+2 4
T sy * 25x°

2 2
) [8x+%y) =(3x}1+[%y) +2>-:Sxx%y

9 9
= 64x? + :y’+24xy=64r‘ + 24xy + Iy’

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

= 360000 + 49 + 8400 = 368449

(vii) (391)? = (400 — 9)? = (400)* + 92 - 2 (400)
(9)

= 160000 + 81 — 7200 = 152881

(viii) (9.7)* = (10 = .3)* = (10)* + (.32 = 2 (10)
(-3)

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



Question 4.

1
dfa+ — =2, find :
a
(i) at + L (ii} a" +L
a’ - a
Solution:
1 1Y
: -_— —| =2
Ha+ a- [a+a)

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

(ii) L (a’ +-1—)?-2
al a’

=2 -2=4-2=2

Question 5.

Ifm- — =35, find :

1
m
1 1 1
i m1+ —— s '] P
(i) e ﬁﬂm-+m4

1
(iii) m?* - ';F



Solution:
2
1 1
NS R
Q) m + — (,,, m)
=(5+2=25+2=27
2

1 1 2
@+ = (o) -2

=(2?}!“2=?29“2=?2?

iy - 5 = (me)(m-2)
o)
Now [m%}z =[’"-ﬂz+4

=(5+4=25+4=29

1
- F =) (5) 5

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

“a-b= 53

(ii)(a+ b =a*+b*+2ab=41+2(4) =41 +
8=49 = (a+b)*=149

La+hbh=7



Question 7.

1
If2a+ — =8, find :

2a
(i) 4a* + ] (ii) 16a* +
I —  (ii .
44* 16a*
Solution:

2
1 1 1
Vda® + — = |2a+— | -2.2a—
(i) 4a’ + 44’ [ Za) 2a

1Y )
za —_— -2: — | — =
[ + ] (8)°-2=64-2=62

2
" 1 7 l 1
(i1) 16a* + Tl._ﬁ:T = [4(! +E} ~2.4ﬂ'2.ﬁ

= (622 -2 = 3844 — 2 = 3842

Question 8.

If 3x - !

In = §, find :

1
o oz 4 b .
(i) 9x2 + o (i1) 81x* + PYRC

Solution:
|

2
(i) 9x? + _9]1 = [31-3—.:] +2
X

=(52+2=25+2=27

. 1 , 1Y
(i) 81x* + Elx_" = [9: +5Lr_2) -2
=(Q27)}-2=1729 -2 =727

Question 9.
Expand :

(i) (3x — 4y + 5z)2
(ii) (2a — 5b — 4c)?



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

(i) (3x — dy*+ Sz)? 2

(3x) + (—4y)* + (5z)* + 2(3x) (—4y) + 2(-4y)
(52) + 2 (52) (3x)

= 9x? + 16y + 2522 — 24xy — 40yz + 30zx

(i) (2a — 5b - 4¢P = (2a)? + (-5b)* + (—4c)?
+2 (2a) (=5b) + 2 (-5b) (—4c) + 2 (- 4¢) (2a)
=4g* + 25b* + 16¢* — 20ab + 40bc — 16ca

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

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

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

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

= 2164 - 343b° - 126ab (6a - 7b)

=216a® — 3435% - T56a*h + 882 ab?

= 2164’ — 756a%h + 882ab? - 3434°

Question 10.
Ifa+b+c=9andab +bc+ca=15,find: a2+ b2 + c2.
Solution:
Since(a+ b +cyl=a’+b+c*+2(ab+

bc + ca)

SO =at+ b+ et +2(15)
8l=a*+ b +c*+ 30

Lat+ bt +er=81-30=5I

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



Solution:
Since(a+b+cP=at+b+ct+ 2ab +

be + ca)

s (113 =81+ 2 (ab + be + ca)

S2ab+ be +eca)=121-81=40

40
ab+bc+ca=?

= ab+ bc + ca=20

Question 12.

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

Solution:

27x® — 64x® = (3x)® — (4y)?

= (3x - 4y)y 3x - 4y)*+ 3 (3x) (4y) (3x — 4y)
[ a*— b= (a—- by +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 : 27x® + 8y*
Solution:

273 + 87 = (BxP + (2y)* = (3x + 2y) -
3.3x.2y (3x + 2y)
= (3x - 2y)* - 18xy (3x + 2y)
=(9)* - 18(3) (9) = 729 — 486 = 243



Question 15.
If 5x — 4y =7 and xy = 8, find : 125x® — 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= ==y +3x(x-y)
=(5P+3x14x5
=125 +210 =335
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