Algebraic Expressions and Identities: Exercise 9.4

Q.1 Multiply the binomials.

(1) (2x + 5) and (4x-3) (ii) (y-8) and (3y-4)
(iii) (2.51-0.5m) and (2.5l + 0.5 m)  (iv) (a + 3b) and (x + 5)
v) (2pq + 3q¢>) and (3pq — q>) (vi) G a’+ 3b2) and4[a2 - i, sz

Sol. Multiplication of binomials:

(i) Given: (2x + 5) x (4x—3) = 2x (4x—3) + 5(4x—3)
= 2XX4X — 2XX3 + 5X4X — 5X3
= 8x2 — 6x + 20x -15
= 8x2 + 14x —15

(ii) Given: (y -8) x (3y-4) =y @By -4) -8By -4)
=y x3y—yx4—8x3y+8x4
= 3Y% — 4y — 24y + 32
= 3y> — 28y + 32

(iii) Given:(2.5] -0.5m)x(2.51 + 0.5 m) = 2.5lx(2.5] + 0.5 m)-0.5m(2.50 + 0.5 m)
=25l x 2.5 + 2.25] x 0.5m — 0.5m x 2.5l — 0.5m x 0.5m
= 6.25[2 + 1.25Im — 1.25lm — 0.25m?
= 6.25[2 — 0.25m?

(iv) Given: (a + 3b) x (x + 5) = ax(x + 5) + 3bx(x + 5)
= axx + ax5 + 3bxx + 3bx5
= ax + 5a + 3bx +15b

(v) Given: (2pqg + 3¢®) x (3pq — ¢°) = 2pg x (3pq — g*) + 3¢°x (3pq — ¢°)
= 6p*q*- 4pg° + 9pg° - 6¢*
= 6p*q* + 5pq?- 6g*

(vi) Given: (§a2 +3b2j><4(a2 _Esz = (§a2 +3b2jx(4a2 _§b2j
4 3 4 3

E Ea2 x| 4a° —§b2 +3b° x| 4a° —§b2
4 3 3

= 3a4 — 2a2b? + 12a2b? - 8b4

= 3a4+ 10 a*b?- 8b+

Q.2 Find the product.
() (5-2x) (3 +x) (i) (x + 7y) (7x - y)
(iii) (a2 + b) (a + b?) Gv) (p*-q*) (2p + q)
Sol. Product of given expressions:
(i) Given: (5-2x) (3 +x) =5%x(3+x)+-2xx%x(3+x)

=15 + 5x - 6x + 2x2

=15-Xx + 2x2

(i) Given: (x + 7y) (7x - y) = x (7x - y) +7y (7x - y)
= 7X2- XY + 49Xy - 7Y*




= 7x*+ 48xy - 7y

(iil) Given: (a2+ b) (a + b2) = a2 x (a + b2) + b2 x (a + b?)
=ad+ a*b>+ ab + b3

(iv) Given: (p>-g) (2p+q@)=p>*x (2p+q)—q>*x (2p + q)
= 2p3+ p3q - 2pq* - g3

Q.3 Simplify.

(1) (x2-5) (x + 5) +25

(i) (a2+5) (b3+3) +5

(iii) (t + s2) (t2- s)

(iv) (a+b) (c-d) + (a-b) (c+d) + 2(ac + bd)

VMEx+y)(ex+y)+(x+2y) (x-y)

(vi) (x +y) (x2-xy + y?)

(vii) (1.5x — 4y) (1.5x + 4y + 3) - 4.5x + 12y

(vii)(a+b+c)(a+b-0)

Sol. Simplification:

(i) Given: (x2-5) (x + 5) + 25 = x2x(x + 5) - 5x(x + 5) + 25
= X3+ 5x2 - 5x -25 + 25
= X3+ 5x* - 5X

(ii) Given: (a2+5) (b3+3) +5=a2x (b3+ 3) + 5x (b3+ 3)
=a*b3+3a2+5b3+15+5
= a2b3 + 3a2 + 5b3 +20

(iii) Given: (t + s?) (f2-S) =t x PP —t xS+ 82X 2—§2X S
=13 —st+ s> —s3

(iv) Given: (a+ b) (c-d) + (a-b) (c + d) + 2(ac + bd)
=a(c-d) +blc-d) +alc+d)-blc+d)+2ac+ 2bd
=ac—ad+ bc—bd + ac + ad — bc — bd + 2ac + 2bd
= 2ac — 2bd + 2ac + 2bd
= 4ac

(v) Given: (x +y) (2x + y) + (x +2y) (x - y)
=x(2x+y) +y(2x +y) + x(x - y) + 2y(x - y)
=2X2+ XY + 2xXy + Y* + X2 - Xy + 2xy - 2Y*
=3xX*+ 4xy - y*

(vi) Given: (x + y) (@2 - xy + y2) = x(x2 - xy + y2) + y(x2 - xy + y?)
= X3 - XY + XyY* + XY - xy* + Y3
:x3+y3

(vii) Given: (1.5x — 4y) (1.5x + 4y + 3) - 4.5x + 12y
= 1.5x (1.5 + 4y + 3) - 4y (1.5x + 4y + 3) - 4.5x + 12y
= 2.25x%+ 6xY + 4.5 - 6xy - 16Yy2- 12y - 4.5X + 12y
= 2.25X%- 16y2

(viii) Given: (a+b+c)(a+b-c)=a(a+b-c)+bla+b-c)+cla+b-c¢)
=a2+ab—-ac+ab+ b>—bc+ ac + be-c?
=a®+ 2ab + b2 - c2




