Product of Algebraic Expressions

Exercise 23:
Solution 1:
Monomials Binomials Trinomials
7x 3a+4b x2-5x+6
-4 Sm-7 y2-2y?+3
9-4x pZ-2pq + 6q2
Solution 2:

1. 2(3+5)=2x%x3+2x%x5
2. 6(7+4)=6x7+6x4
3. 10(9-7)=10x9-10x%x7

Solution 3:

The pairs of like terms are:
1y, 2y

5ab, 9ab

1lax?, 10x2a

Solution 4:
1.
p2 - 2p + 7
+ p° + p? + 3
p? + 3Pp? 2 + 10

3m - 9
Sm - 4
m + m° + 2m - 13

+
3

3
+ 1

2x - 3x%y o+ Sxy? - 47
(+) —x* + 2%y - dy? + 3y°

= Xy o+ xy2 - P




Solution 5:

1. 4mn2 - 2mn? + mn?

=(4-2+1)mn?
= 3mn2

2.(2y3-5y2 + 9y) + (y2-3y +8)
=2y3-5y2+9y+y2-3y+8
=2y3-5y2+y24+9y-3y+8
=2y3-4y2+ 6y +8

3.{6p?-pq+ 5q¢2) - (3p% + 2pq-q?)
= 6p?-pq +592-3p?-2pq+q?
= 6p2-3p?-pq- 2pg+ 5%+ g2
= 3p2-3pq + 6q°

Exercise 24:
Solution 1:
1. 4xx 6y =[4x6)x [xxy)=24xy
2. 3ax8b=[3x8)x[axb)=24ab
3. 2x2x7x=(2x7)x(x2xx)=14x3
4, 7X3x9=(7x9)xx3=63x3
5. 8xlx=(8xljxx=2x

4 4

6. %x2x%y2=(%x%]x(x%vﬂ:%x%@

7. Baxx7a’? =(3x7) x(axaz)x{Xx xz) = 21a%%3
22 95 (2 9 2 3y 3. 2.3

8. Zp°xZa =(§><Z]x(p xq)=§pq

9. 7qyxdrx = (7 x 4)x[qy xrx)= 28qyrx

2 5 2 5 2 2 5 4, .2
10. 3x yxzx?y = BXE x {x%y x x v]=§xv



Exercise 25:

Solution 1:

1.4x(x+2)

=(4xx)+(4x2)
=4x+8

2.7x(p+q)

=(7xp)+(7xq)
=7p+7q

3.mix+y)

=(mxx)+(mxy)
=mx+my

4.3px (p?-4)

=3pxp2-(3px4)
=3p3-12p

5. (2x2 - 3x) x 3xy

= (2x2 x 3xy) - (3x x 3xy)
= bx3y - 9x2y

Exercise 26:

Solution 1(1):

Horizontal arrangement:

6x (y-3)
=6xy=6Xx3
=6y-18

Vertical arrangement:
y = 3

X 6
6y - 18



Solution 1(2):

Horizontal arrangement:

ix{az—a)
- e 157
-a-a

Vertical arrangement:

a -~ a
X 1
at - a

Solution 1(3):

Horizontal arrangement:
(3x% + 7x) x 2x
= (3><2 X 2x) + (7% x 2x)

= 6x° + 14x2

Vertical arrangement:

3x% 4 Tx
X 2%
6x° + 14x?

Solution 1(4):

Horizontal arrangement:
(582 - 3?) x dab
- (Sa? x 4ab) - {3b? x 4ab)
= 20ab - 12ab®

Vertical arrangement:
S5a* - 32
X 4ab
20ab - 12ab?®




Solution 1(5):

Horizontal arrangement:
(Smn - ) x 4mn

= (5m2n X 4mn) - (nz X 4mn)
= 20m*h?® - 4mn?

Vertical arrangement:
Smn - n?
X 4mn
20mh? - 4mn®

Exercise 27:
Solution 1(1):

Horizontal arrangement :
(Xx+2)x(x+3)
Xx({x+3)+2x({x+3)
X2 +3X+2X+6

x? +5x+ 6

Vertical arrangement:
X + 2
x X + 3
33X + 6

X< o4+ 2%
X5 K O% £ B




Solution 1(2):

Horizontal arrangement :
(y+4)x(y+1)
=yx(y+1D+4x(v+1)
=y’ +y+dy+ 4
=yv?+5y+4

Vertical arrangement:
v o+ 4
x v o+ 1
v o+ 4

ye o+ dy
Z

¥+ Oy
Solution 1(3):

+
N

Horizontal arrangement:
(p+3)x(p-3)
=px(p-3)+3x(p-3)
=p?-P+P=-9

x p2—9

Vertical arrangement:

p + 3
x: p =3
= = 9
+
p? + 3




Solution 1(4):

Horizontal arrangement:
(a+b)x(b+ d)
=ax(b+d)+bxib+d)
= ab + ad +b? + bd

Vertical arrangement:

a + b
b + d
ad + bd
e
ab + b?

ab + ad + b® + bd

Solution 1(5):

Horizontal arrangement:
(m+n)m-n)
=mx(m-n)+nx(m-n)
m? — mn + mn - n?

O Y

Vertical arrangement:

m + n
x m - n
= mn - n*
"
m? + mn




Solution 1(6):

Horizontal arrangement:
(4-p)5+p?)

= 4x(5+p?)-p x(5+p?)
- 20+ 4p2-5p -p?

Vertical arrangement:
B o P
5 + p?
4p2 o p3

+
20 + - 5
20 + 4% - 5 - p°

Solution 1(7):

Horizontal arrangement:

(2% + yv)(3x + 2y)

= 2xx(3X+2y)+ yx(3x + 2v)
= 6% + dxy + 3xy + 2y°2

= 6X° + 7XY + 2y°

Vertical arrangement:

2X  + 0y
X 33X o+ 2y
dxy + 2y°
5
6x% + 3xy

6x° + Ixy + 2v°



Solution 1(8):

Horizontal arrangement:

(3% + q)(4p - 29)

= 3p*x(4p -29)+ gx(4p - 29)
= 12p® - 6p%g+ 4pg - 2¢°

Vertical arrangement:

3p? + q
9 - 29
- 6p“g - 29°
"
12p° + 4pq

1p* - 6p’g + 4pq - 29°

Solution 1(9):

Horizontal arrangement:
(2+ y)(3+y)
=2x(3+yv)+vx(3+vy)
=6+ 2y + 3y + y2

=6+ 5y + y?

Vertical arrangement:
2+ 0y
X 3 + vy
2y + y*




Solution 1(10):

Horizontal arrangement:
(a+4db)a-4b)
=ax{a-4b)+ b x(a-4b)
a* - 4ab + 4ab - 16b?

= a® - 16b?

Vertical arrangement:

a + b
x a - b
- 4ab - 16b°
+
a’ + 4ab
a - 16b*

Solution 1(11):

Horizontal arrangement :

(10m - 7n)(10m + 7n)

= 10mx{10m+7n)-7nx(10m + 7n)
= 100m? + 70mn - 70mn - 49n?

= 100m? - 49n?

Vertical arrangement:

10m - 7n
x 10m + 7n
70mn - 49d°

100m? - 70mn
100m* - 49




Solution 1(12):

Horizontal arrangement:

(3p - 50)(3p + 59)

= 3px (3 +59)- 59x(3p + 5q)
= 9%+ 15pq- 159~ 25¢°

% %2 58 25q2

Vertical arrangement:

> - 39
x 3P + 5q
15pq - 259°
+
P* - 15q
P* - 259°
Exercise 28:

Solution 1(1):

4(y2 -2y +7)
=(4xy)—(4x2y)+(4%7)
=4y>— 8y + 28

Solution 1(2):

6(2az— 3a —b5)
=(6 x2a?)— (6 x 3a)— (6 x5)
=12a2—-18a- 30

Solution 1(3):

7X(3%x2 — 5x + 8)
= (7x x 3x2) — (7Tx x 5x) + (7x % 8)
= 21x3 — 35x2 + 56X



Solution 1(4):

(m2—4m + 6)2m
=(m2x 2m) — (4m x 2m) + (6 x 2m)
=2m3—8mz2+ 12m

Solution 1(5):

(4p2+p + 3)9p

= (4p? x 9p) + (p x 9p) + (3 x 9p)
= 36p® + 9p2 + 27p

Solution 1(6):

3a(az + 4a - 6)
=(3a x a?) + (3a x 4a) — (3a x 6)
=3a3+ 12a2—- 18a

Solution 1(7):

5qg(2a + 3b — 4c)
= (59 x 2a) + (5q x 3b) — (5q x 4c)
=10aq + 15bq — 20cq

Solution 1(8):

4m(3mn — 2n2 + 5)
= (4m x 3mn) — (4m x 2n?) + (4m x 5)
=12m2n — 8mnz + 20m

Solution 1(9):

(x2y? + xy + 1)xy

= (x2y2 x Xy) + (xy x xy) + (1x xy)
= X3y3 + X2y2 + Xy

Solution 1(10):

11p2q(p? - 3pq + 8¢?)
= (11p2q x p?) — (11p*q x 3pq) + (11p2q x 8op)
= 11p‘q - 33p'c: + 88piqe



Exercise 29:
Solution 1(1):

By —2)(y2—-5y +7)

=3y x(y2=5y+7)=2x%x(y2=5y+7)

=By xy2—3yx5y+3yx7)—(2xy2=2x5y+2x7)
=3y3—15y2+ 21y — 2y2+ 10y — 14

=3ys—-17y2+ 31y - 14

Solution 1(2):

(a2—ab +b?)(a+Db)
=(a2—ab+b?)xa+(az—ab+b?) xb
=a*—azb + ab? + azb — ab? + b?
a3+ b3

Solution 1(3):

(2p—5)(Bpz+p-2)

=2px (3p2+p—-2)-5x(3p2+p-2)
=2px3p2+2pXxp—-2px2-5%x3p2—-5xp+5x%x2
=6p3+ 2p>—4p—15p2—-5p + 10
=6p3—13p2—-9p + 10

Solution 1(4):

(m2 —=3mn + n2)(5mn + 4)

= (m2—-3mn + n2) x 5mn + (M2 — 3mn + n2) x 4
=m2x5mn-3mnx5mn+n2xs5mn+m2x4-3mnx4+nz2x4
=5men —15m2n2 + 5mn2 + 4m2 — 12mn + 4n?2

Solution 1(5):

(9y — 4x)(8yz — 5xy + 3x?)

=9y X (8y2z — 5xy + 3x2) — 4x x (8y2 — 5xy + 3x?)

=9y x 8y2 — 9y X 5xy + 9y x 3x2— 4x x 8y2 + 4X x 5Xy — 4X x 3X2
= 72y3 — 45xy? + 27x2y — 32Xxy? + 20x2y — 12x3

=T72y3 — T7xy? + 47x2y — 12x%3



Solution 1(6):

(4mz + 6mn + 9n2)(2m — 3n)

= (4m2 x 2m + 6mn x 2m + 9n2x 2m) — (4m2 x 3n + 6mn x 3n + 9n2 x 3n)
=8m:3+ 12m2n + 18mn2— 12m2n — 18mnz2 — 27n3

= 8ms3— 27n3

Solution 1(7):

(P2 + 20)(7p? — pq — 11)

=p2x (7p2—pq—11) + 29 x (7p2 - pq — 11)

= (p? x7p?—p2z x pq—p2 x 11) + (29 x 7p?—2q x pq — 29 x 11)
= 7p*—p3q — 11p? + 14p>q — 2pq? — 22q

Solution 1(8):

(ab + azb + ab?)(a + b)

=(ab+ a2 +ab?) xa+ (ab+az +ab?) xb
=(abxa+arlbxa+ab2xa)+(abxb+axxb+ab2xDb)
=azb + asb + azb? + ab? + azb? + abs

=azb + asb + 2a2b? + ab? + ab®

Solution 1(9):

(x +2y)(x* — 2xy + 4y?)

=X X (X2 = 2xy + 4y?) + 2y x (x2 — 2xy + 4y?)

XX X2—=XX2XYy + X X 4y2 + 2y X X2 — 2y X 2Xy + 2y X 4y?
X3 — 2X2y + 4Xy? + 2x2y — 4xy? + 8y?3

=x3 + 8y3

Solution 1(10):

(3a — 2b)(9a2 + 6ab + 4b?)

= 3a x (9az + 6ab + 4b?) — 2b x (9az + 6ab + 4b?)

=3a x 9a? + 3a x 6ab + 3a x 4b2 — 2b x 9a2— 2b x 6ab — 2b x 4b?)
=27a%+ 18a%b + 12ab? — 18a%b — 12abz — 8bs3

= 27a%- 8bs



