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CHAPTER 12 ALGEBRAIC IDENTITIES

Question 1.

Use direct method to evaluate the following products:
(i) (x+8)(x+3)

Solution:

(x+8)(x+3) =(xxx)+{xx3)+(Bxx)+(8x3)
= x> +3x+8x+24
=x% +11x + 24

(i) &y +5)(—-3)
Solution:

r+5)r—3)= xM+(Fx-3)+(5xy) +(5x-3)
=y=+(=3y)+ (5v) — 15
= y*—3y+5y—15
=yZ+2y—15

(ii)(a—8)a+2)
Solution:
(a—8){a+2)=({axa)+{ax2)+{—8)xa+(—-8)(2)

=al+2a —8a— 16
=a?—6a—16

(iv) (b —3)(b —5)
Solution:
(Bxb)+(bx-=5)+(-3)xb+(-3)(-5)
=bh?—5b—3b+15
=b*—8b+ 15
V) Bx-2y(2x+y)
Solution:
Bx—2v2x+v)=0Cxx2x)+ CBxxy) H -2y x2x)+{-2yxvy)
= 6x% + 3xy —4xy — 297
= bxZ — xy — 2y°

i) (Sa+16)(3a—17)
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Solution:

(5a x 3a) + (5ax —7) +{16 x 3a) + (16 x —7)

=15a% + (—35a) + 48a + (—112)

=15a% — 35a + 48a — 112
=15a% +13a — 112

i) (8= b)(3+b)

Solution:

Bx3)+(B8xb)H—-bx3)+(-bxh
=24 +8b —3b— b®
=24 +5b — b?

Question 2.

Use direct method to evaluate:
(i) (x+1)(x—1)

Solution:

(x +1)(x — 1) =(x3)-17
=x?-1

(i) 2+ a)(2 —a)
Solution:

2+ a)(2 —a)=(2)*(a)

=4-at
(iii)(3b—1) (3p+ 1)
Solution:

(30 — 1) (3b + 1) = (30)2-(1)2
=9p2 —1

(iv) (4 + 5x)(4 — 5x)
Solution:

(4 + 52)(4 — 5x) = (4)2 — (5)?
=16-25x°

(v) Qa+3)(2a—3)
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Solution:

(2a + 3)(2a — 3) =2a3-32

=4q2 -9

(vi) (xy + 4)(xy — 4)

Solution:

(xy +4)(xy — 4) =xy* - 42

=x2y?—16

(vii)  (ab+x*)(ab—x?%)

Solution:

(ab + x2)(ab — x*) = ab?-(x?)*
=x*y? - 16

(viii)  (3x% +5y%)(3x% —5y%)

Solution:

(3x? + 5y*)(3x* — 5y%) = (3x?)* (5%)?
=9x* — 25y%

(-2 ()

Solution:

Solution:

=(39) - () =2e

(xi) (0-5—2a)(0-5 + 2a)

Solution:
= (0-5)*~ (2a)?
=0-25— 4nt

oy (E-2)(E+

b

3

)

1

4
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Solution:

ﬂ'_‘. b!'

4 9

Question 3.

Evaluate:

(@) (a+1)a—1)a?+1)
Solution:

[(a)?—(1)%1(a®+ 1)
(a2 —1)a®*+1)
(a2)2 - (1)?

=a*-1

(i) (a+ bB)(a — b)(a®+ b?)
Solution:

= (a® — b2)(a2+ b?)

= (a2)2 — (p2)2

- ﬂd- — b4

(iii) (2a — b)(2a + b)(4a® + b*%)
Solution:

= [(2a)% - (b)?1(4a® + b?)

= (4a® — b2)(4a?+ b?)

= (4a2)2 — (p2)2

= 16a* — b*

(iv) (3—2x)(3+ 2x)(9+4x?)
Solution:

=[(3)* — (2x)21(9 + 4x%)
=(9—4x2)(9 +4x7)

= (9% - (4x?)?

=81 —16x*

(V) (3x —4v)(3x + 4v)(9x% + 16y7%)

Solution:

= [(3x)% — (4v)*](9x* + 16v7)
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={(9x% — 16y?)(9x% + 16vy7)

= (9x%)2 - (16y%)

= 81x* — 256y*

Question 4.

Use the product (a+b) (a-b)= a® — b to evaluate:
(i) 21 x19

Solution:

=21x19 = (20+1)(20—1)
=(20)2— (1)2 =400 — 1 = 399

(i) 33 x 27
Solution:

33 %27 = (304 3)(30—3)
(30)2—(3)2 =900 —9 = 891

(ili) 103 x 97
Solution:

103 x 97 = (100 + 3)(100 — 3)
= (100)2 —(3)2 = 10000 — 9 = 9991

(iv)9.8 x 10.2

Solution:

=9.8x10.2 = (10— .2)(10 + .2)
= (10)2 - (.2)% = 100 — .04 = 99.96

(v) 7.7 x 8.3

Solution:

77 x83 =(8—.3)(8+.3)
(8)2—(.3)% = 64 —.09 = 63.91

(vi)4.6 x5.4
Solution:

=46 %54 =(5—.4)(5+.4)
=(5)2— (4)2 =25—.16 = 24.84

Question 5.
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Evaluate:
(1) (6—xy)(6 +xy)
Solution:

=36+ 6xy— 6xy+ (xy)* =36 — x2y?

i) (7x+3y)(7x—3)
Solution:

= ?x(?x _g},) + E}, (?x —g}r)
= 409x? —'?xy+ '?xy _E},: = 49x7 —S}rf

W (Ee2)E-2)

@ -] a
Solution:
=£(£_E)+E i_E)
21'.'1 2b @ 4; 2b . @ .
a [
Twr Pl T e
(iv) (Ex—%_) (3x+ﬂi)
Solution:
= 3x(3x +ﬂi] —%(3x+%)
3x _yﬁ.x _}i et
=oi+=——=—— =

=9x
Zy 2y 4yt 4y

(v) (2a+3)(2a—3)(4a*+9)
Solution:

= [(2a)* - (3)*](4a*+9)
[(a+b)a—b)=a*—b?]

= (4a? - 9)(4a? +9)

= (4a2)2—(9)? [(a+ b)(a —b) = a® — b?]
= 16a*—81

(vi) (a+bc)(a—bc)a*+b3c?)

Solution:
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= [(a)® — (bc)*1(a® + b*c?)
[(la+b){a—b)=a’—b?]
= (a® —b%c*)(a®*+ b%c?)

= (a?)?—(b2c*)? [+ (a+b)(c —b) = a® —b?]

=a*—b*c*

(vii)  (5x +8y)(3x + 5v)
Solution:

=5x(3x +5v) + 8y (3x + 5v)
= 15x% + 25xy + 24xy + 407
= 15x2 + 49xy + 40y?

(viii)  (7x +15v)(5x — 4v)
Solution:

= 7x(5x — 4v) + 15y (5x — 4v)
= 35x% — 28xy + 75xy — 60y°
= 35x% + 47xy — 60y*

(ix) (2a—3b)(3a +4b)
Solution:

= 2a(3a +4b) — 3b(3a + 4b)
= 6a® + 8ab —9ab — 12b°

= 6a’ —ab — 12h°

(x) (9a —7b)(3a—b)
Solution:
=9a(3a—b)—7b(3a—b)

= 27a® — 9ab — 21ab + 7b*

= 27a* — 30ab + 7b°

Question 1.

Expand:
() (2a+b)?

Solution:
(2a+b)*=(2a)’+(b)?+2x2axb
[(a+b)?>=a®+ b+ 2ab]
=4a®+b*+ 4ab

(i) (a — 2b)*
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Solution:

(a—2b)% =(a)?+(2b)>—2xax2b
[((a—b)*=a®+b*—2ab]
=a® + 4b% — 4ab

i (o + 2
Solution:

, 132 1
—{ﬂ} +1(;)ﬂ +2Xﬂ>(;
=al+—+=

4a®  Iam

. 1
=a~-+—+1
4a2

"

. 1
) (20-7)
Solution:

a 132 1
= (2a) t(;) -2x2ax=
= 4q° +—3—4'

(4
(v) (a+b—c)?
Solution:

= (a)? + (b)* + (—c)?
+2xaxb+2xbx{—c)+2x({—c)x{a)
=a+ b2+ %+ 2ab—2bc —2en

(viy(a —b +¢)*
Solution:
=(@)*+(=b)*+(c)*+2xax—b+2(-b)ec)+2xcxa

=a’+b%+¢c?—2ab—2bc+ 2ca

-

(vii) (3x + )

Solution:

-

2 13° 1
={3x}-+1(;] +2x3x X
=9 +—+2

Gy
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(vm)( X — —)
Solution:

= (2x)2 +( ] —zxzxx:i
=4x?+ ;-2

Question 2.

Find the square of:

(i) x + 3y

Solution:

={(x)?+ (3y)?+2xxx3y
=x%+9y% +6xy

(ii) 2x — 5y
Solution:

=(2x)2+(5)%—2x 2x x5y
= 4x? + 25y* — 20xy

1
(i) a+ -
Solution:

. 132 1
{ﬂ,} +(;) +2xax;

a- +

25a2 E
. 1
(1v)2a .
Solution:

= (2a)2 +() —2x2ax=
= 4q? +——4-

WVx—2y+1
Solution:

=(xX)*+ (—2v)*+(1)*+2 xx

X =2y +2x(—2y)x1+2x1xx
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=x+47+1 —day—4y+ 2x
(vi)3a —2b —5¢

Solution:

=(3a)?+(—2b)% + (—5c)?

+2x3ax —2b+ 2 x(—2b)(—5¢)
+2x —GBc % 3a

(vii) 2x +=+1
Solution:
_{zx} +U F (D24 2x
2x>< +2>< ><l+2><l><2x
=4x + 5+l+4+ +4x
.1'1 - x
=4x+ = +5+-+4x
X X
(viii) 5—x+§
Solution:
(5)2+ (0% +(2)
+2x5x{—x}+2{—x}x;—r+2x;—rx5
=25 a2+ ——10x — 4+
5 .x‘.‘ 20 *
=21+x"+——10x +—
X X
(iX)2x =3y +=
Solution:

(2x)2+(-3y)2+(2)*+ 2 x 2xx
—3yv+2(-3v)xz+2xzx2x
=4x® + 9% + 2z — 12xy — 6vz + 4zx

1
(X) X +; —1
Solution:

5 132 ,
={x}-+(x) +( 1)2
+2><x>< +2 x> x{ D+2(-1)xx
= x? + +l+2———2x
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= x° + +3———2x

Question 3.

Evaluate:

Using expansion of (a + b)“or (a — b)*
(i)  (208)*

Solution:

= (200 + 8)2
= (200)2 + (8)2 + 2(200)(8) = 40000 + 64 + 3200 = 43264

(i) (92)°
Solution:

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

(i) (415)°
Solution:
(400 + 15)2

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

(iv) (188)°

Solution:

(200 —12)?

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

4800
= 40144 — 4800 = 35344

(v) (9.4)°

Solution:

= (10 —.56)*

= (10)2+ (.6)2 —2(10)(.6) = 100 +.36 — 12
=88+ .36 = 88306

(vi) (20.7)2
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Solution:

= (20 +.7)% = (20)2 + (.7)% + 2(20)(.7)
=400+ .49+ 28 = 428 + .49 = 4285.49

Question 4.

Expand:

() 2a +b)?

Solution:
=(2a)*+(b)*+3x2axb(2a+b)
la+b)*=a®+b?*+3abla+b)]
=8a®+ b?*+ 6ab(2a+b)

=8a®+ b¥+ 12a°b + 6ab?

(ii) (a — 2b)2

Solution:

={(a)®—(2b)?* -3 x a x2b(a—2b)
[(la—b)*=a®—b*—3abla—b)]
=a?®—8b%— 6ab(a — 2b)
=a?—8b%— 6a°b+ 12ab?

(i) (3x —2y)°

Solution:

=(3x)¥—(2y)3 —3x 3x x 2y(3x — 2y)
=27x* —8y® — 18xv(3x — 2y)

= 27x% — 8y® — 54x%y + 36xy?

V) (x+59)°

Solution:

={x)*+ (5y)¥ +3 x x x 5y(x + 5y)

=x*+125y* + 15xv(x + 5y)
=x¥+ 125y + 15x7y + 75y7

W (a+2)
Solution:

—a+(2) +3xaxix(a+d)
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=a*+—+3(a+2)

T a

=a*+—+3a+-
al a

3

(vi) (Za - i)

Solution:

— 3 - I
=8a*— ;5 —3(2a- —~)
:Bﬂa——a—ﬁﬂ+q—
Question 5.

Find the cube of:
(i) a+2

Solution:

(@)®+ (23 +3xax2(a+2)
a®*+8+6ala+2)
=a*+8+6a*+12a
=a*+6a*+12a+8

(ii)2a—1
Solution:

=(2a)*—{1)*—-3x2ax1(2a—1)
=8a*—1—6a(2a—1)
=8a®—1—12a*+ 6a
=8a?®—12a%+6a—-1

(iii) 2a + 3b
Solution:
(2a)3+ (3b)3 +3 x 2a x 3b

(2a + 3b)
= 8a® + 27b% + 18Bab(2a + 3b)

= 8a® + 27b% + 36a°b + 54ab*®
= 8a® + 36a’b + 54ab® + 27h*

(iv) 3b —2a
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Solution:

= (3b) % — (2a)® — 3 x 3b x 2a(3b — 2a)
= 27b% — 8a® — 18ab(3b — 2a)
= 27b% — 8a® — 54ab? + 36a2b
= 27b% — 54b%a + 36ba? — 8a®

) (2x + ﬁ)a

Solution:

g 3 4 .

_ 3, (L L L
= (2x) t(‘) +3><fx><x(2x+x)
— 3 il i
= Bx +Xf+5(2xtx)
=8x®+—=+12x +-

* 6 i
=8x+12x +-+—

X X

4+ 3
. 1
wi) (x—3)
Solution:
3 (1 1 1
={_‘X.'} —(:) —EXIX:(I—:)
1 3 1 B B
_ 31 % __)
g 2 Z
3 1 3% 3«
=y —— — 4 —
g 2 4
3 3t 3x 1
= x? — _——
2 4 8

EXERCISE 12(C)

Question:1

Ifa+b=25andab = 6; finda? + b*?
Solution:

(a+b)*=a®*+b>+ 2ab

= (5)2=a’+b2+2x6

= 25=a2+b?+12
= 25 —-12 =g 4 b*
=

13 =a®+b*
a*+b*=13
Question:2

Ifa —b=6and ab = 16; find a® + b2
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Solution:

(a—b)*=a®*+b*— 2ab
= (6)2=a’+b?-2x16
= 36=a’+b>-32

= 36+32=a%+0b"
=

68 =a’+b?
~ a’+b?>=68
Question:3

Ifa?+ b2 =29and ab = 10; find:

(i) a+b
Solution:

(a+b)*=29+2 x10
(a+b)>=29+20
(a+b)>=49
a+b:@
a+b=7

L uu

(i) a—b

(a—b)*=a®*+b*— 2ab
= (a—b)2=29-2x10
= (a—b)2=29-20
= (a—b)?=

= a—b=41

= ag—b=3

Question:4

Ifa®+b%=10andab = 3; find:

(a—b
Solution:

(a—b)>=a’>+b%— 2ab
= (a—b)*=10—-2x3
= (a—b)2=10—6
=(a—b)’=

= (a—b)=+4

= a—b=2

(i)a+b
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Solution:

(a+b)>=a’+b*+ 2ab
= (a+b)*=10+2x3
= (a+b)*=10+6
= (a+b)2= 16

m {a+ b) =16

= (a+b)=4

Question:5
|fa+£=3; ﬁur:ia:+i5

i i
Solution:

132 . 1
(a+3) =a-+f—1+2
= {3}-=a-.+;+2
= 9=qa2+—+2

a

1
= T=a"+—
n'_'.

- 1
= +F=?

Alternative Method:

a+-=3
a b ]

1_ ¥
= (a+2) =37
ﬂ

¥ J-
= '+—3+2=
e
5 1
= a°+—==9-2
ol
> al+—=
ol
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