Factorisation: Exercise 14.3

Q.1Carry out the following divisions.
(1) 28x4 + 56x
(ii) -36y3 + gy
(iii) 66pg>3r3 + 11qr2
(iv) 34x3y323 + 51xYy°73
(v) 12a8 b8 + (-6a°b4)
Sol. Division:
(i) Given: 28x* + 56x
28x*

28x4 + 56x = ———

56X

= X X3

(ii) Given: —36y3 + 9y?
-36y°

—-36y3 + 9y* =
9y’

-4y
(iii) Given: 66pg>r3 + 11qr>
66 pg°r’

66pqr3 + 11qr2 =
11qr?

_ 66 xpg’r’

11x qr?
= 6pqr
(iv) Given: 34x3y3z3 + 51xy3z3
34x°y°z°

345Y378 + 51xY*73 =
51xy*z°

34 xxyr’
- 51xxy’Z’

= X2y

(v) Given: 12a8 b8 + (—6a®b4)
12a8 b8 + (—6adh4) 122’
asd b8 + (-6a =
—6a’b*
_12xa’®’
-6 x a’b*
= —2a%b4




Q.2 Divide the given polynomial by the given monomial.
(1) (5% — 6x) + 3x

(i) (3y® — qy°+5y2) + y*

(iii) 8(xa3y2z2 + x2Yy3z2 + x2Yy2z3) + 4x2Y322

(v) (x3 + 2x2 + 3x) + 2x

(v) (p3q°® - p°q3) + p3g3

Sol. Division of the given polynomial by the given monomial:

(i) Given: (5x2 — 6x) + 3x

5x* — 6X

2—6x)+3x=
(5x2 - 6x) + 3x 3

(i) Given: (3y® — 4y°+ 5y4) + y4
(3y" — 4y°+ 5y*)

(3y® — 4y®+ 5y + y* =

=3y~ 4Y>+5

(iii) Given: 8(x3y2z> + x2y3z2 + X2Yy223) + 4x2Y>z>
8(X3y222 +X2y322 + Xzyzzs)
4X2y222
8x3y222 A 8x2y‘°’22 N 8x2y223
4x2y222 4x2y222 4x2y222
=2X+2Y + 2z
=2(x+y+2)

8(x3y?z% + x2Y822 + X2Y228) + 4x°Y°z* =

(iv) Given: (x3 + 2x2 + 3x) + 2x
X’ + 2X° + 3x
2X
x> 2x*  3x
+

_+_
2X  2X  2X

(x3+2x2+3x) + 2x=

=E (2 +2x +3)




(v) Given: (p3q°® - p°q3) + p3g3
p’q° - p°q’
(p3q6 — p6q3) - p3q3 = ( p3q3 )

6~3

P9

=q3—p3

Q.3 Work out the following divisions.
(i) (1ox-25) + 5
(i) (10x — 25) + (2x - 5)
(iii) 10y (6y + 21) + 5 (2y + 7)
(iv) ox2y= (3z - 24) + 27xy (z - 8)
(v) 96abc (3a -12) (5b - 30) + 144 (a - 4) (b - 6)
Sol. Divisions:
(i) Given: (10x-25) + 5
(10x— 25)
(1ox-25)+5= ————=

(ii) Given: (10x — 25) + (2x - 5)
_ (10x— 25)
(10x - 25) + (2x - 5) = m
By taking common,

5(2x— 5)
"~ (2x- 5)

=5
(iii) Given: 10y (6y + 21) + 5 (2y + 7)
10y(6y + 21)
5(2y+ 7)

10y (6y +21) +5(2y +7) =

By taking common,

1oy x3(2y+7)
~ 5(2y+ 7)

(iv) Given: 9x2y2 (3z — 24) + 27xy (z - 8)
9x’y*(3z - 24)
27xy(z - 8)

ox2y2 (3z - 24) + 27xy (z- 8) =

By taking common,




9x’y* x 3(z- 8)
- 27xy(z- 8)
=xy

(v) Given: 96abc (3a —-12) (5b-30) + 144 (a-4) (b - 6)
96abc(3a-12) (5b— 30)

144 (a— 4) (b- 6)

96abc (3a -12) (5b - 30) + 144 (a-4) (b-6) =
By taking common,
_ 96abc x 3(a—4) x5(b—6)
- 144 (a-4) (b-86)

= 10abc

Q.4 Divide as directed.

ADs5(Ex+1)(3x+5)+(2x+1)

(i) 26xy (x+5) (y-4) +13x (y — 4)

(iii) 52pqr (p + @) (q + ) (* + p) + 104pq (q + 1) (* + p)
(iv)J20y+4)(y2+5y+3)+5@y +4)
Mxx+1)(x+2)(x+3)+x(x+1)

Sol. Division:

(i) Given: 5(2x+1)(3x+5) + (2x + 1)

5(2x+ 1) (3x+ 5)
(2x+ 1)

5(2x+1)(3x+5)+(2x+1) =

=5(3x+1)
(ii) Given: 26xy (x+5) (y — 4) + 13x (y - 4)
26xy(x+ 5) (y— 4)
13x(y - 4)
_ 26xy(x+ 5)

13x
=2y (x+5)

260y (x+5) (Y -4 +13x(y-4) =

(iii) Given: 52pgr (p + q) (¢ + r) (r + p) + 104pq (¢ + ) (r + p)
52pqr (p+q) (@ + 1) (r+p) +104pq (g + 1) (r + p)

_ 52pqr(p+q) (q+r) (r+p)
104pa(g+r) (r+p)

1(+)
= —r
2Pq

(iv) Given: 20 (y +4) (y> +5y+3) + 5[y + 4)
20 (y+4) (y2+ 5y + 3)

5(y+4)

20y +4) (y2+5y+3)+5Hy+4)=

=4y +5y +3)




(V) Given: x(x+1) (x+2)(x+3)+x(x+1)

x(x+ 1) (x+ 2) (x+ 3)

x(x+ 1)

x(x+1D)(x+2)(x+3)+x(x+1) =

= (x+2)(x+3)

Q.5 Factorise the expressions and divide them as directed.
() (y* +7y +10) + (y +5)

) (m2-1q4m-32) + (m + 2)

(iii) (5p* - 25p + 20) + (p — 1)

(iv) qyz (z2 + 6z - 16) + 2y (z+ 8)

() 5pq (P* - q*) +2p (p + q)

(vi) 12xy (9x* - 16y°) + 4xy (3x + 4Y)

(vii) 39y3 (50y> — 98) + 26y> (5y +7)

Sol. Factorisation of expressions and their division:

(i) Given: (y2+7y+10) = (y + 5)
(y*+ 7y+ 10)

(y+5)
Factorise by splitting the middle term,

(y*+ By+2y+ 10)
(y+5)
(y(y+5)+2(y+5))

y>+7y+10)+ [y +5) =

(y+5)
(y+2) (y+5)

(y+ 5)
=y +2)

(ii) Given: (m2 - 14m - 32) + (m + 2)
(m? - 14m— 32)
(m+ 2)
Factorise by splitting the middle term,
(m? —16m+2m-32)

(m+2)

(m2-14m-32)+(m+2) =

By taking the common,

~ m(m-16) +2(m —16)

B (m+2)
(m+2)(m-16)

- (m+2)

= (m-16)




(iii) Given: (5p2—-25p+20) + (p — 1)
(5p* - 25p+ 20)

(p-1)

Factorise by splitting the middle term,

(5p?-25p +20)+(p—-1) =

_5p’-20p-5p+20

(p-1)
By taking the common,
_5p(p—4)-5(p—4)
(P-1)
_(Gp-5)(p-4)
(P-1)
_5(p-1)(p-4)

(p-1)

=5(-4)

(iv) Given: 4yz (z2 + 6z — 16) + 2y (z + 8)
4yz(z* + 62— 16)
2y(z+ 8)
Factorise by splitting the middle term,
4yz(z* + 8z—22~ 16)

2y(z+ 8)

4yz (22 + 6z —-16) + 2y (z+ 8) =

By taking the common,
4yz[z(z+8)—2(z +8)]
2y(z+ 8)
4yz[(z-2)(z+8)]
2y(z+ 8)

=2z (z-2)

(v) Given: 5pq (p>-g» +2p (p + q)
5pg(p*-q°)
2p(p+q)

5pq (P> -q>) +2p(p+q) =
Since, a2-b2 = (a-b) (a+b)
_5pg(p-a)(p+a)
2p(p+q)

- 24p-0
—quq




(vi) Given: 12xy (9x2 - 16y2) + 4xy (3x + 4Y)
12xy(9x* — 16y*)

4xy(3x+ 4y)
. 12xy((3x)2— (4y)2)
C Axy(3x+ 4y)

12xy (9x2 - 16y?) + 4xy (3x + 4Y) =

Since, a2-b? = (a-b) (a+b)

12xy(3x—4y)(3x+ 4y)
) 4xy(3x+ 4y)
= 3(3x - 4y)
(vii) Given: 39y3 (50y2 - 98) + 26y> (5y + 7)
39y°(50y* — 98)
26y°*(5y+ 7)

39y3 (50y2 — 98) + 26y (5y + 7) =

By taking common,
39y° x2x(25y* — 49)
26y°*(5y+ 7)
39y3><2><((5y)2 - (7)2)
26y°(5y+ 7)

Since, a2-b2= (a - b) (a + b)

39y’ x2x(5y— 7)x(5y+7)
B 26y°(5y+7)
=3y (5y-7)




