Factors of Algebraic Expressions

Exercise 76:

Solution 1:

Tp=7xp

=~ Factors of 7p are 7 and p.
m=6xm=2x3xm

-~ Factors of 6m are 2, 3, and m.

OXy =9 xXxXxy=3%Xx3xXXXYy

=~ Factors of 9xy are 3, 3, x, and y.
22ab=22xaxb=2x11lxaxb

-~ Factors of 22ab are 2, 11, a, and b.
pxg=pxpxq

=~ Factors of p2q are p, p, and q.

10xy2 =2 x5xxxyxy

=~ Factors of 10xyz are 2, 5, x, y, and y.
baz=5xaxa

-~ Factors of 5az are 5, a, and a.

15m2n =3 x5xmxmxn

-~ Factors of 15m2n are 3, 5, m, m, and n.
30azhz=2x3x5xaxaxbxb

-~ Factors of 30azbz are 2, 3, 5, a, a, b, and b.
123 =2 X2 X3 XXX XXX

-~ Factors of 12x2 are 2, 2, 3, X, X, and X.

Exercise 77:

Solution 1;

8m, 4m2n

8m=2x2x2xm
AmN=2x2xXxmxmxn

3xey, 12xy?

Xy =3 X XXX XYy
12Xyz:2x2x3><x><y><y
15a2bc, 5ab, 20abc?
15a2bc=3 x5 xaxaxbxc
bab=5xaxb
20abcz=2x2x5xaxbxcxc



Solution 2:

 4p%q, 16pg?
ApPq=2x2xpxpxq
16pg2=2x2x%x2x2xpxQxq
~ Common factors =2 x 2 x p x q = 4pq
o 18x3y?, 12x3y
1832 =2 X3 X I XXX XXXXYXY
12Xy =2 X 2 X 3 XXX X X X XY
~ Common factors =2 x 3 x X X X X X X y = 6x3y
e Ta3b?c, 28a’bc?
7Talbc=7xaxaxaxbxbxc
28a?bcz=2x2x7xaxaxbxcxc
~ Common factors =7 xax ax b x c=7azbc
o 8x3y?, 10x?y3, 6x2y
X2 =2 X2X2XXXXXXXYXY
10Xy =2 X5 XXX XXYXYyXYy
BX?y =2 X 3XXXXXY
~ Common factors =2 x X x x X y = 2x2y
e 24mnp?, 22m2p?, 30m?n?p
2AmMNpP2 =2 X2 x2X3XMXNXpXxXp
22mep2=2x1lxmxmXxpxp
30MNP=2x3x5xmxmxnxnxp
~ Common factors =2 xm x p = 2mp

Solution 3:

e 6mM2n2, 10m2n
Common factors: 2man
e 38ash?, 57ab?
Common factors: 19ab2
° 11Xzy3, Xy2
Common factors: xy2
o 35p2q2r, 40g°r2, 50pgar
Common factors: 5g2r
o 15x3y3, 39x2z2, 48xy?z3
Common factors: 3x



Exercise 78:

Solution 1:

e d4a+8b=4xa+4x2xb

=4(a + 2b)

e M+15Nn=5xm+5x3xn
=5(m + 3n)

e abp—abg=abxp-abxq
=ab(p-q)

o X2+ XP=X2+ X2 XX
=x3(1 + X)

e MNX+MNy=mnXxX+mnxy
=mn(X +Yy)

° 4x2y+3xy2:4xxxxxy+3xxxy><y
= xy(4x + 3y)

e 15p0-20q=3x5xpxpxqgq-4x%x5x(q
=5q(3p>—4)

e albc+abcz=zaxaxbxc+axbxcxc
= abc(a + ¢)

o 18MN-27ME=2x9xm2XnNn—3%x9xm2xm
=9m#(2n — 3m)

o 24P+ 28pP =4 X6 X P2XPXPEHE4XT XP2XYEXQ
= 4p*q?(6p + 70)

Exercise 79:
Solution 1;

e ab+cd+ac+hd
—ab+ac+bd+cd
=za(b+c)+db+c)
=(a+d)b +c)

o 2X2+4x3+2x+1
=43+ 2x2+2x+ 1
=2x2(2x+ 1)+ 1(2x + 1)
=(2x+ 1)(2x2 + 1)

e ax+bx-—ay-by
= ax—ay + bx— by
=a(x—y)+b(x-y)
=(x-y)(a+b)

o y-1l+yi—y?
=y-1l+y:—y



=1(y-1)+yA(y—-1)
=(y-1(@1+y?)

e b2+bc+ab+ac
=b2+bc+ab+ac
=b(b+c)+al+c)
=(b+c)(b+a)

o 2X2+ Xy —2Xy2—Yy3
=2X2 — 2Xy2 + Xy — y3
= 2X(X = y?) + y(X —y?)
= (x=y3)(2x +y)

e 12pm + 18gm + 6pn + 9nq
=12pm + 6pn + 18gm + 9nq

6p(2m + n) + 9g(2m + n)

(2m + n)(6p + 9q)
=(2m + n)3(2p + 30q)
=3(2p + 3g)(2m + 3n)

e M+m+m+1
=m+m+m+1
=m(m+1)+1(m+1)
= (m+1)(m + 1)

e am+an+al+bm+bl+bn
=am+an +al + bm + bl + bn
zam+n+)+b(m+n+l)
=(@a+b)(m+n+l)

e 3y:—-06y2+4y—-8
=3y —-6y?+4y -8
=3yx(y - 2) +4(y - 2)
=@y +4)(y-2)

Exercise 80:

Solution 1(1):

v2+8v+16

= (vf +2x4xy+ (4)
=(y+ 4

={y+ 4y + 4



Solution 1(2):

1- 8a+ 164

% (1)2 —2x4xa+(4a)2
- (1- 4a)

- (1- 4a)(1- 4a)

Solution 1(3)

X% - 4x + 4
=(x)2—2x2xx+(2]2
- (x-2f

= [x=2)[x=2]

Solution 1(4):

n% - 2mn + m°

(¥ -2xnxm+ {m)’
(n-m}¥

=[(n-m){n- m)

Solution 1(5):

36-12p + p?

= (6}2 -2x 6xp+(p)2
- (6-p)’

= (6-p){6-p)



Solution 1(6):

@ +12q+ 36
= (q)2+2xq><6+(6)2

- (a+6)°
=(q+6){q+6)

Solution 1(7):

49+ 28y + 4y
= (7) + 2x7 x 2y + ()

= (7 + 2\,’)2
= (7 +2y)[7 +2y)

Solution 1(8):

16m? - 24mn + n?

= (4m)® - 2x 4mx 3n + (3n)
= (4m- 31)2

= (4m- 3n)(4m- 3n)

Solution 1(9):

4b? + 12ab + 9

- (2bY + 2x 2b x 3a+ (34)°
- (2b+3a)°

= [2b + 3a)(2b + 3a)



Solution 1(10):

I — 24xy + 16y
- (3><)2 -2x3xxdy + {43;)2

= [3x- 41;)2
= [3x - 4y)(3x - 4v)

Solution 1(11):

a® - 10a+ 25

= (a)z —2xax5+(5]2
= (6—5)2

- (a-5)(a-9)

Solution 1(12):

36 + 36y + 9y
- (6Y +2x6x3y + (3y)

- (6+3yY
= (6+ 3y){6+ 3y)

Solution 1(13):

16m? - 40mn + 2517

= {4m)? - 2x 4m x 5n + (5n)
- (4m - 5y’

= (4m - 5n){4m - 5n)

2



Solution 1(14):

1+12q+ 3647
% (1)2 + 2><1><6q+(6q)2

- {1+ 6qf
=1+ 6qg)(1+6q)

Solution 1(15):

4m? + 36m + 81
- (2m)° + 2x2mx 9+ (9f

= (2m + 9)2
= (2m+ 9){2m + 9)

Solution 1(16):

64— 48n + I°

S (8)2-2x8x3’1+(3‘|)2
- (8-3nY

- (8- 3n)(8- @)

Solution 1(17):

81a? - 72ab + 16b?

- (96]2 -2x9ax4b + [4b)2
- (9a- )

= [(9a- 4b)(9a- 4b)



Solution 1(18):

4% + 24pq + 364°

- (2pf +2x 2 x6q + (6q)
=(2p + 6q]2

= (2p ¥ 6q)(2p ¥ 6q)

Exercise 81:
Solution 1(1):
o Vz

= (xF - (v)*
=[x+ v){x-v)

Solution 1(2):
m? - 25°

- (2 - (5
= (m+ 5){m-5)

Solution 1(3):
1= p2

- ()"~ ¥
= (1+p){1-p)



Solution 1(4):

16 =a?
- (4f - (s
= (4+a)(4- a)

Solution 1(5):

36r¢ - 1
- (6rf - (1)°
- (6r + 1)(6r - 1)

Solution 1(6):

121~ 49n?

- (11)° - (inf’

= (11+7n)(11-7n)
Solution 1(7):

Ax B 81\;2

= (2x)° - (9)°

= (2x + 9y)(2x - 9y)
Solution 1(8):

1692 - 81r?

= (13)° - (or)°
= (13p + or)(13p - &)



Solution 1(9):
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