Chapter 5

ALGEBRAIC EXPANSION AND SIMPLIFICATION

EXERCISE 5/A 1N

IR NN
1 a 2z+1) b  5x+2) ¢ 4(z—6)
_ — NN
=2xz+2x1 =5Xz+5x2 = 4(z + —6)
=2x+ 2 = b5x + 10 —4dxz+4x—6
=4x — 24
YR N
d T(z—1) e 3(2a +b) f 6(z + 3y)
) =3x2a+3xb =6xz+6x 3y
—Txz+Tx—1 = 6a + 3b =6z + 18y
=Tz -7
NN
g 8(a —b) h 4(m? — n?) i —3(z +2)

~ AT = =
=8(a + —b) = 4(m? + —n?) =-3XzT+-3x2
=8xa+8x —b =4 x m?2 +dx —n2 =-3z-6
= 8a — 8b :4m2—4n2

i —42a-1) kK  d=ats) I 3b(b—4)

YR P .

— 4(2a+ 1) —a><2( a)+ax5 — 3b(b+ —1)
= —4x2+-4x-1 AN =3bx b+3bx —4
=—8a+4 = 3b% — 12b

m —(y+2) n =5(x — 3) o —(2-0)

TN <N TN
=-1y+2) =—5(z + —3) =—1(2+ —b)
=—-1lxy+—-1x2 = -5xx+—-5x-3 =—-1x24—-1x-b
=-y—2 = —5x+ 15 — 9249

AN
P —4(a—b) a z(z+y) r —z(-z—y)
__4m) :x2><:c+w><y :_wf:*/x__i_\_‘y)
=—-4xa+—-4x-b =ty =z X -+ -z X -y
= —4a +4b =% +ay
s a(2a —1) t —3z(7 — 4x)

< N N
=a(2a+ —1) = —3z(7 + —4x)
=ax2a+ax-—1 = -3z X7+ -3z X —4x
=2d%> —a = 21z + 122?

2 a  db+y+s) b 2(3a—5b+1)
=4xXxz+4xy+4x5

=2(3a+ —5b+1)

= d+4y +20 =2x3a+2x-Bb+2x1
= 6a — 10b + 2
< 3z(x — 2y + 3) d —2(a —3b+ 5¢)
=3z(z+ —2y + 3) = —2(a+ —3b+ 5¢)
=3z X x+ 3z x —2y+ 3z X3 =-2xa+ —2x—=3b+ -2 x5¢c

= 3xz? — 6zy + 9z = —2a 4+ 6b — 10c
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e 62(x? + 5z — 10) f 4n(n® — 2n — 8)
= 6x(x? + 5z + —10) =4n(n® + —2n+ —8)
= 62 x 2 + 62 X 5z + 62 x —10 =dn xn?+4n x —2n+4n x —8
= 6z + 3022 — 60z =4n3 — 8n% — 32n

SN
3 a 2+3®1) b 15—2’(‘/93:‘5) c 4z —1)+7
=243xx+3x1 =15+ -2xx+—-2x5 =4dxxr4+4x—-14+7
=2+32+3 =15—2z — 10 —dx—4+7
=3z +5 =—-2x+5 =4xr+ 3
AN

d 6@2) — 8z e ala —2)+2a
=6Xxx+6x—-2—8x =axa+ax—2+2a
=6z — 12— 8z =a%2—2a+2a

= 2z —12 =a?

f 371/7.<(?4_—\1‘7’L)—1—m2
=3m x 4+ 3m x —m +m?
= 12m — 3m? + m?
= 12m — 2m?>

AN
h 56— 2b(b—2)

=5b+ —2bx b+ —2b x —2 =6a®>+ -3axa+ —3ax4

= 5b— 2b% + 4b = 6a? — 3a® — 12a
=22+ 9 =3a? — 12a
NN NN

4 a 2(x —3) + 3(z+4) b 4b + (a — b)
_ NN
=2xz+2x 3 x x 4 —ab+1(a—b)
=2z —6+3@+ 12 —4b+1xa+1x—b
=5z+6 —4bta—b

=a+3b
c 4b— (a—b) d 3@_—:‘2)4—5@@

YN _ _
—4b—1(a—b) =3Xx+3X24+5x4+5x —x
—4b+ -1xa+-1x—b =3z +6+20—5z
—db—a+b = —2x 4 26
= —a+5b

NN NN
e 6(m —2) —3(2m+1) f ™ —5(3 — 2n)
_ _ _ _ NN
=6xXxm+6x-24+-3x2m+-3x1 = Tn+ —5(3 — 2n)
=6m—12—-6m -3 —Tn4+ -5x34+-5x —2n
=-15 —7n — 15+ 10n
=17n — 15
TN AN AN AN
g 5(y —x) 4+ 6(x —y) h a(a+2) +5(a —3)
=5Xy4+5x—x+6xzr+6x—y =axat+ax24+5xa+5x-3
= 5y — bz + 62 — 6y =a’®+2a+5a—15

=r—y =a?+7Ta—15
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i z(x +5) — 3(x —4) j a® + a/(g?ii)
_ 2
= 3 +5) + —3(z —4) s o scatas
=z xz+azx5+-3xz+-3x-4 :a;'a +3a
=2 452 — 3w+ 12 =2a"+3a
=2 + 22 +12
k  —a®—a(a-1) I z(@z+y) —ylz+y)
— a4+ —da-1) = (e +y) + —y@y)
=—a’+-axa+—-ax-—-1 =zXz+rXy+-—yxT+-yxy
=—-a?’—d’+a =2’ +ay —ay —y°
=—-2d>+a =m2—y2
m —3(x—6)—(2—x) n 43z —2) — Bz + 1)
N < R
— 3 —6)+—1(2—¥) — 4Bz —2) + 13z +1)
=-3Xx+-3X—-6+—-1x24+—-1x—zx =4 x3pF4x -2+ —-1x3zx+-—-1x1
=-3zx+18—-2+=x =12 -8 -3z —1
= -2z 416 =92 -9

o 2z(x — 5) — 3z(2 — x)
A )
:2m(m—5)+—3£(<2—>x)
=2rXx+2xr X =54+ —3x X2+ -3z X—=x
= 22? — 10z — 6 + 3z
= 5z% — 16z

EXERCISE 5B 1N

1 c d a Area of rectangle 1 b Area of rectangle 2
=aXxXc =axd
" 4 5 =ac =ad
atb ¢ Area of rectangle 3 d Area of rectangle 4
=bXc =bxd
b 3 4 =bc = bd
; \ e Area of whole rectangle = (a + b) X (¢ + d)
- c—+ »

= (a+b)(c+d)

Since the area of the whole rectangle = rectangle 1 + rectangle 2 + rectangle 3 + rectangle 4,
(a+b)(c+d) =ac+ ad+ bc+ bd.

/i\\
2 2 ((r2)(th) b @G0
N N
=rXx4+rx5b4+2xx+2x5 —rzXx+arXx —-6+4xx+4x—6
= 2% + 5z + 2z + 10 =22 —6x+4r—24
=22+ 7z +10 =% -2z —24
¢ @Bk d @155
& A ~
=z Xx+arX7+-3xx+-3xT —rzXx+xrX-—-5+5xx+5x%x -5
=2?+ 7z —3z—21 =22 — 5z + 52— 25

— 2% 44z — 21 =a®—25
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e (-8t t (354204

A A
—rXx+r X2+ -8xxr+-—-8x2 =3z x4r+3rx1+2x4r+2x1
=22422 —8x—16 =122% + 3z + 8z + 2
=2% 6z —16 = 1222 + 11z + 2

R IR

g (1—-3x)(2z+1) h (6 —z)(2z +5)

4 =
=1x2rx4+1x1+4+ -3z x2x+ —3xx1 =6X2r4+6Xb5+—axX2x+—xx5
=2¢+1— 622 -3z =122 + 30 — 222 — 5z
=622 —z+1 =222+ 7z + 30

R 27N

i (4z — 3)(1 + 3z) i (4—2)(4+ 5z)

=~ <~/
=drx14+4rx3x+—-3x1+ —3x 3z =4 x44+4Xbr+ —x x4+ —x X bx
=4z 41222 -3 — 92 =16 + 20z — 4z — 5z
=1222 -5z —3 = —52% + 162+ 16

k (8?)(2;‘5) I (3@2)

NV N £
=8X2r+8Xb+4+ —xX2x+—2xX5>5 =3r X3rF3xr X242 x3x+2x2
=162 + 40 — 222 — 5z = 922 + 6z + 64 4
= —222 + 11z + 40 =922 4+ 12z 4+ 4

3 a (z+2)(z — 2) b (a+ 4)(a —4) < (6 +z)(6—x)
=z -2z +2z—4 =d? 24a +4a — 16 =36 — 62 + 6z — 22
=2 -4 =a’>16 =36 — 22

d Bz +1)(3z —1) e (ba +2)(ba — 2) f (7Ta —3)(Ta + 3)
=922 -3z 43z —1 =2502=10a + 10a — 4 =49a% 4+ 21a — 21la — 9
=922 -1 =25q¢% — 4 =494 -9

4 a (z+3)? b (z —4)? [ (1—x)?
= (z+3)(z#+3) =(z—4)(z—4) =(1-z)(1-2)
=22 +3z+3c+9 =z% — 4z — 4z + 16 =1—z—z+2°
=z +62+9 =z2 -8z +16 =1—2z+2?

d (2 +2)? e (2z —1)? f (2 — 3z)?
=2+z)(2+2) =(2z—-1)(2z—1) = (2 —3z)(2 — 32)
=4+ 22 + 2z + 22 =42? -2z — 2z +1 =4 — 6z — 6z + 922
=4+ 4z + 22 =4z? — 4z +1 =4 — 12z + 9z

] (3 —5z)° h (2z —y)?
= (3 —5z)(3 — 5z) =(2z —y)(2z —y)
=9 — 15z — 15z + 2522 = dz? — 2zy — 2y + y>
=9 — 30z + 2522 = 422 — day + 2

5 a (x+5)(x+1)+2(z—2) b 4(x +2) + (& — 3)(z + 6)
=z +ar+bx+5+2c—4 =4z + 8+ 2% + 6z — 3z — 18
=z2+8zx+1 =22+ 72z —-10

< (2a+5)(a—6)+ala+7) d (3z 4+ 5)(2z — 3) — z(z + 3)
=2a% —12a+5a — 30+ a® + 7a =622 — 9z + 10z — 15 — 22 — 3z

=3a% - 30 =5z -2z —15
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e (2z+3)(z+2) + (z+6)(z—5) f (y+7(y—4)—(y+ 1y +3)
=222 + 42+ 32+ 6 + 22 — 5z + 62 — 30 =y —dy+Ty—28— (¥ +3y+y+3)
=322 + 8z — 24 =92 —dy+Ty—28—93%>—3y—y—3

=-y—31

s (k+2)(k—5)— (2k+ 1)(k —3) h (z+2)(z —2)+ (z+6)(z —6)
=k? — 5k +2k —10 — (2k® — 6k + k — 3) =2 -2z +2z—4+ 2% — 62+ 62— 36
=k -5k +2k—10—2k> +6k —k +3 =222 — 40
=—k?+2k—7

EXERCISE 5 C NN

1 a (z+3)z-3 b (@-3)=z+3) ¢ B+x)3-2) d (3-2)(3+2)

— 22 _32 — 22 _32 =32 _ ;2 — 32 _ ;2
=z2-9 =z2-9 =9 g2 =9 g2

e (z+2)(xz—2) f 2-z)(24+x) g (x+8)(z—6) h (a+4)(a—4)
— 2292 — 92,2 — 24762 — a2 _ 42
=22 -4 =4 —z? =2%236 =a? - 16

i (b—=1)(b+1) i p—a)(p+q) k (5+n)Em) | (7T=y)(7+y)
—p2_12 = p2 — ¢ 52 _ 2 =72 2
21 =25 — 2 =49 — 3>

2 a (2z+1)(2z — 1) b (54 2)(bx — 2) [ (4a + 3)(4a — 3)

= (2z)% —1? = (5z)* =22 = (4a)? — 32
=427 -1 =252 — 4 =16a® — 9

d (3b45)(3b — 5) e (42 +1)(4z — 1) f (1 — 4a)(1 + 4x)
= (3b)? - 57 = (4z)® —1° =12 — (4z)?
=9b% — 25 = 162> — 1 =1— 1622

g (7 —2y)(7 + 2y) h (3 —2z)(3+ 22) i 3z +2)(3z — 2)
=17 — (2y)® =32 — (22)° = (3z)* — 22
=49 — 49° =9 — 422 =922 — 4

3 a (3a + b)(3a.—b) b (a — 3b)(a + 3b) [ (6 + y)(6z — y)

= (3a)? — b? = a? — (3b)? = (6x)% — 32
=9a% — b? =a? — 9b? = 3622 — ¢

d (5z + 2y)(5x — 2y) e (4z + 5y)(4z — by) f (2z — Ty)(2x + Ty)
= (5z) — (2y)° = (42)® — (59)° = (22)% — (7y)?
= 2522 — 4y = 1622 — 251> = 422 — 49y?

EXERCISE 5D [N

1 a b a Area of square 1 b Area of rectangle 2

=aXa =axb
_ 2 _

a 1 2 - =ab

atb ¢ Area of rectangle 3 d Area of square 4

=bxa =bxbd

b 3 4 =ab =0

- ) e Area of the overall square = (a 4+ b) X (a + b)
- P -

= (a + b)?
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Since the area of the overall square = square 1 + rectangle 2 + rectangle 3 + square 4,
(a—ﬁ—b)2 =a®+ab+ab+ b
(a +b)? =a? + 2ab+ b2

2 a (5+3)?2=282 52 + 32 b (5+3)2=¢8 52 +2 x5 x 34 32
=64 =2549 =64 =254+30+9
=34 = 64
(5+3)2 # 52 432 oo (5+3)2=524+2x5x%x3+32
3 a (z+2)? b (z+5)? c (a+4)2
=224 2xxx24 22 =224+ 2xx x5+ 52 =a?+2xax4+42
=z’ +4z+4 =2 410z + 25 =a®?+8a+16
d (y +6)? e (1+b)? f (2 +x)?
=y +2xyx64+62 =124+2x1xb+b2 =22 42x2xz+ x>
=y?+12y + 36 =1+2b+ b2 =4+ 4z +2?
4 a (z —4)? b (x —2)?
=2 42 xx x (—4)+ (—4)? =22 + 2%aX (—2)4 (—2)2
=22 -8z +16 =a2 — 4z +4
< (a—T7)? d (b — 8)>
=a?+2xax (=74 (-7)2 = b2 2 xbx (—8) + (—8)?
=a% — 14a + 49 = b2 —16b + 64
e (3 —=)? f (5-v)*
=32 4+2x3x (—z)+ (—x)? =52 4+2x5x (—y) + (—y)?
=9 — 6z + 2> =25 — 10y + ¢>
5 a (2 + 3)2 b (4a — 1)2
= (22)% +2 x 2z x 3432 = (4a)? +2 x da x (=1) + (=1)2
=42% + 12249 =16a% —8a + 1
< (3y + 5)* d (3a — 4)?
= (3y)? +2%3yX5 +5° = (3a)? +2 x 3a x (—4) + (—4)?
=9y% 4+ 30y + 25 =9a% — 24a + 16
e (2z —7)? f (8 + 3a)?
= (22)2 4+ 2 x 2z x (=7) + (=7)? =82 4+ 2 x 8 x 3a+ (3a)?
= 42% — 28z + 49 = 64 + 48a + 9a
g (2 4 5b)? h (6 —5z)2
=22 4+ 2 x 2 x 5b+ (5b)2 =62 +2x 6 x (—5z) + (—5x)?
= 4 + 20b + 25b> = 36 — 60x + 252>
i (4 — 5y)?

=42 + 2 x 4 x (—5y) + (—5y)?
=16 — 40y + 25>

6 a (22 + 3)? b (y* —2)?
= (@)% +2xa? x3+3? =@*)? +2xy% x (—=2) + (—2)*
=zt +62249 :y4_4y2+4
< (2a® + 3)2 d (1 — 42?%)?
= (2a%)? 4+ 2 x 2a% x 34 32 =12 42 x 1 x (—42?) 4 (—4x2?)?

=4a* +12a°+9 =1—8z% + 16z*
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