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EXERCISE 12A&

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

(z+8)(z+3)=(zxz)+(zx3)+(8xz)+(8x3)=22+3z+8zx+24=2z2+ 11z + 24
(i) (y+5)(y-3)

Solution:-

(y+5)(y—3)=(yxy) +(@yx—-3)+(5xy)+(5x—-3)=y*+ (—3y) + (5y) — 15
=y?—3y+5y—15=9y2+2y—15
(iil) (a-8)(a+2)

Solution:-

(a—8)(a+2)=(axa)+ (ax2)+(-8) xa+ (—8)(2) =a®+ 2a —8a — 16 = a? — 6a — 16
(iv) (b-3)(b-5)

Solution:-

(b x b)+ (bx —5)+ (=3 xb)+ (—3)(—5)=b>—5b—3b+15=5>—8b+ 15
(V) (3 x-2 y)(2 x+y)

Solution:-

(3z — 2y)(2z + y) = (3z x 2z) + (3z X y) + (—2y x 2z) + (—2y x y) = 622 + 3zy — dzy — 2y°
= 622 — zy — 29°
(vi) (5 a+16)(3 a-7)

Solution:-
(5 a+16)(3 a-7) = (bax3a)+(5ax-7)+(16x3a)+(16%-7)

= 15a2% + (—35a) + 48a + (—112) = 15a% — 35a + 48a — 112 = 1542 + 13a — 112
(vii) (8-b)(3+b)

Solution:-
(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)
Solution:-

(z+1)(z—1)=(z?) —1* =22 -1
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(i) (2+a)(2-a)
Solution:-

(24 a)(2—a) =(2)% —
(i) (3b — 1)(3b+ 1)

(a,z) — 4 — g2

Solution:-

(3b—1)(3b+1) =(3b)2 —(1)2 =098 — 1
(iv) (4+5x)(4-5x)

Solution:-

(4 + 5x)(4 — bz) = (4)% —
(v) (2a+3)(2a-3)

(5)2 = 16 —

Solution:-

(2a + 3)(2a — 3) = 2a? — 32 = 4a® — 9
(vi) (xy+4)(xy-4)

Solution:-

(zy + 4)(zy — 4) = zy? — 42 = 22y — 16
(vii) (ab + m2) (ab — :1:2)

Solution:-

(ab + z?) (ab — z?) = (ab)? —
(viii) (3z? + 5y?) (3z? — 5y?)

(x2)” =

Solution:-

(322 + 5y2) (32> — 5y?%) = (3z2)”

) (z—3) (= +3)

Solution:-
(o8 (e 8) == () =
0 (Fa+3) (5a—3

Solution:-

_ (3.2 1y2 _ 9 2 1
= (sa) _(2) — 2% T
(xi) (0-5-2a)(0-5+2a)

Solution:-

=(0-5)2 — (2a)? =0-25 — 4a?

2522
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o (5 - 3) (5+3)
Solution:-
_ad _ ¥

T4 9
Question 3.

Evaluate:
(i) (@+1)(a—1) (a®+1)
Solution:-

= [(@)2— (1) (a2 +1) = (a2 —1) (a2 +1) = (a?) — (1)2=0a*—1
(i) (@ + b)(a — b) (a® + b?)

Solution:-

= (a® — ) (a® + 8%) = (a®)” — (87)" = a* — b
(iii) (2a — b)(2a + b) (4a® + b?)

Solution:-

= [(20)? — (b)?] (4a% + b%) = (42 — b?) (4a? + B?) = (4a?)” — (b%)” = 16a* — b*
(iv) (3 — 2z)(3 + 2z) (9 + 4z?)

Solution:-

— [(3)2 — (22)%] (9 + 42?) = (9 — 42?) (9 + 42?) = (9)% — (42?)” = 81 — 162"
(v) (3z — 4y) (3= + 4y) (92 + 16y?)

Solution:-

= [(3z)? — (49)?] (92* + 16y*) = (9z? — 16y?) (922 + 16y?) = (9:132)2 — (16y2)2

= 81z* — 256y*
Question 4.

Use the product(a + b)(a — b) = a? — b? to evaluate:
(i) (21 x 19)
Solution:-

=21 x 19 = (20 +1)(20 — 1) = (20)? — (1)% = 400 — 1 = 399
(i) (33 x 27)

Solution:-
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— 33 x 27 = (30 + 3)(30 — 3) = (30)2 — (3)% = 900 — 9 = 891
(i) (103 x 97)

Solution:-

(103 x 97 = (100 + 3)(100 — 3) = (100)% — (3)2 = 10000 — 9 = 9991
(iv) (9.8 x 10.2)

Solution:-

— 0.8 x 10.2 = (10 — .2)(10 + .2) = (10)% — (.2)> = 100 — .04 — 99.96
v) (7.7 x 8.3)

Solution:-

= 7.7x83=(8-.3)(8+.3)=(8)2—(.3)2 =64 — .09 = 63.91
(vi) (4.6 x 5.4)

Solution:-

=46 x 54 = (5 — .4)(5 + .4} = (5)2 — (.4)2 =25 — .16 = 24.84
Question 5.

Evaluate:

(i) (6-xy)(B+xy)

Solution:-

(6-xy)(6+xy)=6(6+xy)-xy(6+xy)

= 36 + 6zy — 6y + (zy)? = 36 — 23>

(i) (7Tz + 2y) (7o — 2y)

Solution:-

=Tz (7:13 — %y) + %y (7:3 _ %y) — 4972 _ %:By—i— %:By— %yz — 4022 _ %y2
2b

(i) (55 + ) (35 — %)

Solution:-

__afa _ 26\, 2b(a _ 2\_ & _ _w 2 4
_25(2!) a.)_l_a(?b a)_4b2 1+1 a2 4 a?
. 1 1

iv 3:13——) (3;1: —)

( )( 2y t 2y

Solution:-
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(v) (2a + 3)(2a — 3) (4a® 4 9)

Solution:-
= [(20)% — (3)?] (4a® +9) [(a+b)(a —b) = a® — b?] = (4a® — 9) (4a® +9)
:( ) () [a—i-b (a —b) = a® —52]—16(1 — 81
vi) (@ + be)(a — be) (a® + bc?)
Solution:-

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

_ (02)2 _ (b2c2)2 [ (a+b)(c—b) =a?— 62] _ (02)2 _ (b2c2)2 [ (a+b)(c—b) =a? — bﬂ
— ot _ pre

(vii) (5x+8y)(3x+5y)
Solution:-
=5x(3x+5y)+8y(3x+5y)

= 1522 + 25zy + 24zy + 40y? = 1522 + 49zy + 40y>
(viii)(7Tx+15y)(5x-4y)

Solution:-
=7X(5x-4y)+15y(5x-4y)

= 3522 — 28zy + T5zy — 60y> = 35z + 47zy — 60y>
(ix)(2a-3b)(3a+4b)

Solution:-
=2a(3a+4b)-3b(3a+4b)

— 6a% + 8ab — 9ab — 12b% = 6a2 — ab — 12b2
(x)(9a-7b)(3a-b )

Solution:-
=9a(3a-h)-7b(3a-b)
= 27a® — 9ab — 21ab + 7b?* = 27a* — 30ab + 7b*
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EXERCISE 12B

Question 1.
Expand:

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

(2a +b)2 = (2a)2 + (b)2 +2 x 2a x b [(a + b)? = a® + b% + 2ab| = 4a® + b* + 4ab
(i) (@ — 2b)?

Solution:-
(a—2b)* = (a)® + (2b)® — 2 x a x 2b [(a — b)* = a* + b* — 2ab| = a* + 4b* — 4ab
(i) (a + i)Q

Solution:-

Solution:-

:(2a)2+(i)2—2><2a><i:4(12—|—a%—4

(v) (a+b—c)?
Solution:-

=(a)2+ ()2 + ()2 (+2xaxb+2xbx(—¢c)+2x(—c)x (a)
= a? + b2 + ¢ + 2ab — 2bc — 2ca
(vi) (@ — b+ ¢)?

Solution:-
= (@)’ + (=b)?+ (c)®?+2xax —b+2(-b)(c) +2 x c xa=a®+b>+ c? — 2ab— 2bc + 2ca

i) (32 + L)
Solution:-

12 1 1
=(32)’ + (35) +2x3zx 5, =922 + - +2
(i) (22 — L)

Solution:-
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= (22)2 + (L) —2x2zx L =422+ L -2

Question 2.

Find the square of:

(i) x+3y

Solution:-

(z +3y)% = ()2 + (3y)? + 2 x 2 x 3y = 22 + 9y? + bzy

(ii) 2x-5y

Solution:-

(2$— 5y)2 — (23:)2 + (5y)2 — 2% 21 % 5y _ 4332 + 25y2 B 2'[]':J:y
(i) (@ + )

Solution:-

(a.'.i)z:(a)ﬁ?_'_ (5_2)2+2X a x i (az_kL_'_%)

(iv) (2a — 1)

Solution:-

(2(1—%)2:(2(1)24—(%)2_2)( 24 X i:4az_|_al_4

(v) x-2y+1

Solution:-

(z—2y+1)2=(z)?+ (-2¢)?+ ()2 +2xz(z—2y+2x(-2y) x1+2x1xz

=22 +4y? + 1 —4zy — 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) (2z + L + 1)

Solution:-

o+ 212 = (@2 4 (1) 4 (1) 4 20= o x L +2x Lx 14251 x 20

=42’ + S+ 1+4+ 2 tde=4a®+ S 45+ 2 4
(vii) (5 —z + 2)

Solution:-
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(5—a+2)2=(5)2+ (g) (+2x5x (—z)+2(—z) x 2 +2x 2 x5
—25+m—%% 10z — 4+2” mﬁm3+—n—wm+%

(ix) 2x-3y+z

Solution:-

2z —3y+2)2 = (22)2 + (-3y)? + (2)2 + 2 x 2zz (—3y + 2(—3y) x 2+ 2 x z x 2z
= 4x? + 9y? + 2% — 12zy — 6yz + 42z
x) (z+ £ — 1)

Solution:-

&I
:m2+$—|—1+2—%—2$—a‘:2+ + 3 — ——2;13

Question 3.

(@+ 1 -1)2=(2)2+ (1) + (- 1)2(—1—2xmx Lioxlu(-1)+2(-1) xa

Evaluate:
Using expansion of(a + b)? or (a — b)?
(i) (208)2
Solution:-

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

Solution:-

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

(iii) (415)2
Solution:-

(400 + 15)2 = (400)2 + (15)% + 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)2

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)® + (b)® + 3 x 2a x b(2a +b) [(a+b)* = a® + b + 3ab(a + b)| = 8a® + b* + 6ab(2a + b)
= 8a3 + 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) (3z — 2y)?

Solution:-

= (3z)% — (2y)® — 3 x 3z x 2y(3z — 2y) = 272* — 8y® — 18zy(3z — 2y)
= 2723 — 81° — 54z?y + 36xy>
(iv) (z + 5y)3

Solution:-
= (z)3 + (5y)® + 3 x z x 5y(z + 5y) = z* + 125y° + 15zy(z + 5y)
= 23 + 12593 + 1522y + 752

) (a+ 1)’

Solution:-

:a3+(i)3+3xax % X (a+%):(13+:—3+3(a+%):a3+al3+3a+%
(vi)(2a—i)3

Solution:-
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= (20~ (L)' -3x2x L(2a-L)=8"- L -3(2-L)=8"- L —6a+ 2

Question 5.

Find the cube of:

(i) a+2

Solution:-

(a+2°=(a)*+ (20 +3xax2(a+2)=a*+8+6a(a+2)=0a’+8+6a>+12a

=a’+6a’+12a+8
(i) 2a-1

Solution:-
(2:1— l]3= {2&)3—{]}3—3x23x 1(2a—1)=8a3—1—ﬁaf2a—l}=8a3—l—12a2+ﬁa

=8a% —124° + 6a— 1
(iii) 2a+3b

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

= 8a® + 27b + 18ab(2a + 3b) = 8a® + 27b° + 364%h + 54ab® = 8a® + 364%b + 54ab® + 27b°
(iv) 3b-2a

Solution:-

(3b — 2a)® = (3b)° — (2a)® — 3 x 3b x 2a(3b — 2a) = 27b* — 8a® — 18ab(3b — 2a)
= 27h° — 8a® — 5dab® + 36a’b = 27b° — 8a® — 54ab® + 36a%b = 27b° — 54b%a + 36ba’ — 8a®
(v) (2;: + %}3
Solution:- R s
1 1 1 1

2+ 1) =(2e)* + (L) +3x2zx L(2z+ 1) =8°+ L +6(2c+ ;)
=8+ L+ 12z + 8 =82 +12z+ 5+ L

> T z 23

i) (z — 1)
Solution:-
e =@ -G -3xex i) =2 - -Fe-P=e-3-F ¥
:363— T +_$__
2 4 8
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EXERCISE 12C

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

(a + b)? = a® + b? + 2ab

= (5)2=a?+0b>+2x6

= 25 =a® +b* + 12

= 25 — 12 = a? + b?

= 13 = a? + b?

sa?+b> =13

Question:2

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

Solution:

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

—= 36 = a? + b% — 32
= 36 + 32 = a®> 4+ b?

= 68 = a2 | b2

- a? + b* — 68
Question:3

If (a? + b?) = 29andab = 10 ; find :

(i) a+b
Solution:-

(a = +b)2 =29 + 2 x 10
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= (a+b)? =29+ 20
= (a+b)? =49

= a+b=+19
= at+b=7

(a — b)2 = 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 (a® + b*) = 10 andab=3; find
(iya-b
Solution:-

(@ —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
(ii) a+b
Solution:-

(a + b)2 = a® + b? + 2ab
= (a+b)2 =10+2x3

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

m(a + b) = /16

= (a+bh)=4

Question:5

f (a+ 1) = 3; finda? + L
(4} [

Solution:-

(@a+1)’ =a>+ L +2
= (3’ =a’+ L +2

= 9=a+ 5 +2

sal+ L =7
i
Alternative Method:

a—!—i:3

= (a+%)2:(3}2
=a+ 5 +2=9
= a’?+ 1 =9-2

a2

=a’4+L1 =7

a2
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