9th Math Exercise No.4.2

Q. 1 Factorize each of the following expressions:
(i) 4x* + 81y*

Solution:
4x* + 81y

222)" + (99)" +2(222) (99%) - 2(22%) (%)

(
(Zx2 + 9y ) — 36x2?
(

2x? +9y) — (6xy)?

= (Zx +9y? + 6xy) (2x +9y? - 6xy)
:4(2x2 +46xy + 9y2) (2x2 — b6xy + 9y2)
(ii) a® + 64b

Solution:

at+ 64194
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— (4ab)?
|- a? - b* =[(a + b)(a - b)]
:(a2 +8b% + 4ab) (az +8b% - 4ab)
:(a2 + 4ab + 8b2) (a2 — 4ab + 8b2)
(iii) x* + 4x2 + 16

Solution:
x* +4x% + 16
Rearrange
=x*+ 16 + 4x?
= (x2)2 +(4)% + 4x?
By adding and subtracting 2 (x?) (4)



x2) + (4% +2(x?) (4) - 2(x?) (4) + 422
X ) — 8x2 + 4x2

(
(++
(2 +
(+*
(+*
(+*

X +4) —(Zx)2
X +4+2x)(x +4 - 2x)
X +2x+4)(x2—2x+4)

(iv) x* - 14x% + 1
Solution:
xt—14x%2+1
Rearrange
=x%+1-14x2

= (x?)" + (1)2 - 1422
By adding and subtracting 2 (x?) (1)

= (42)" + (1)2+ 2 (x2) (1) - 2(22) (1)~ 1452

0 TN.EEM ZONE

= (x2 +

ca?-br=(a +b)(a b)

—(x +1+4x)(x +1 - 4x)

=(x2+4x+1)(x2—4x+1)
(v) x* - 30x%y? + 9y*

Solution:
x* - 30x%y? + 9y
= x* + 9y* - 30x2%y?

(%) + (392)" +2(%) (3v?) - 2(x?) (357) - 30222

x? + 3y ) — 6x2y% — 30x%y?

(
(x+3y ) — 36x2y?
(x + 3y ) — (6xy)?



|- a? = (a+b)(a-Db)|
(x +3y +6xy) (x + 3y? 6xy)

(x + 6xY + 3y2) ( — bxy + 3y2)
(vi) x* = 7x%y? + y*
(Correction)

Solution:
4 73242

xy? +yt
Add and subtract 2 (x?) (1)

= () +(1?) +2(:) (7)) -2(:) (?) - 72%?
(4420
_ (x2 + yz)z —9x2y2
=(?+y?) - Gy

a2 b2 = (a+b)(a b)

(x +y? 3xy X2 +y +3xy)
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Q. 2 Fac
x+4

Solution:
(x X+2)(x+3)(x+4)

By Rearranging the expressions
=(x-1)x-4)x+2)(x+3)+1(-1+4=2+23)

:(x2+4x+x+4)(x2+3x+2x+6)+1
:(x2+5x+4)(x2+5x+6)+1

Let x> +5x =y

Now, expression (i) can be written as
=y+4)(y+6)+1

=y?+6y+4y+24+1
=y?+ 10y + 25

= (y)> +2()(5) + (5)°
a®+2ab +b% = (a+b)?

=(y+5)°
=(x2+5x+5)2(‘.'y =x2+5x)

1



[ (x+2x-7Nx-4)(x-1)+1
Solution:
x+2)x-7)(x-4)(x-1)+17

-7 =—4-
= (a2 -7x+2x—14) (¥ —x—4x +4) +17..
(x*—=5x—14) (x? - 5x +4) + 17
Let x> -5x =y (ii)

Now, expression (i) can be written as:
=(y-14)(y +4) +17

=y? +4y - 14y - 56 + 17
=y> - 10y - 39
=y?-13y + 3y — 39

=y(y -13) +3(y - 13)

=y -13)(y +3)

('.‘y :x2+5x)
:(x2—5x—13)(x2—5x+3)

Solution:

Now, expression (i) can be written as:
=y +3)(y+5)+1

=y2+5y+3y+15+1
=y?+8y+16
= () +2()4) + 4)

:(y+4)2 " a% + 2ab + b% = (a + b)?
Now,

= (sz +7x + 4)2 ( Y= 2x2 + 7x)
(iv) (3x2 + 5x + 3) (3x2 + 5x + 5) -3

Solution:
(3x%+5x +3) (3x? +5x +5) -3
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Let 3x2 +5x =y
(ii)
Now, expression (i) can be written as:
=y +3)(y+5) -3

=y2+5y+3y+15-3

=y?+8y +12

=y?+ 6y +2y + 12

=y(y +6)+2(y +6)

=y +6)(y+2)

vy = 3x2 + 5x
Now,
= (3x% +5x +6) (3x? +5x +2)

(v) (x + 1)(x + 2)(x + 3)(x + 6) — 3x2
Solution:

(x + 1)(x + 2)(x + 3)(x + 6) — 3x?
By rearranging the terms,

=(x+1)
(x + 6x +T
/% +

=(y +7x)(y + 5x) - 3x?
= y% + 5xy + 7xy + 35x2 — 3x2

= y% + 12xy + 32x?
= y? + 8xy + dxy + 32x>
=y(y + 8x) + 4x(y + 8x)
=y +8x)(y+4x) "y =x>+6
Now,
:(x2+6+8x)(x2+6+4x)
:(x2+8x+6)(x2+4x+6)
(Vi) (x + D)(x = 1)(x + 2)(x = 2) + 5x?

Solution: (Excepted correction)



(x + 1)(x — 1)(x + 2)(x = 2) + 5x2
=(x2 - 12) (xz - 22) + 5x2
:(x2 — 1) (x2 — 4) + 5x2
=x*—4x%2 - x% + 4 + 5x2
=x* - 5x% + 4 + 5x2
=x*+4

()’ + 22 +2(x) @ -2(x) @

Q. 3 Factorize:
(i) 8x> + 12x% + 6%+ 1
8x3+ 12x% + 6x + 1

= (2x)° d) )2 (e
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= +1)
(ii) 274> + 1084°b + 14473
2743 + 108a2b + 144ab? + 64b3
= (3a)° + 3(3a)?(4D) + 3(3a)(4b)? + (4b)>
= (3a + 4b)®
(iii)) x + 48x2y + 108xy? + 216y°

(Wrong question, expected correction)
Solution
x® + 18x%y + 108xy? + 21613

= (x)° + 3(x)*(6y) + 3(x)(6y)” + (61)°
= (x + 6y)°
(iv) 8x> — 125> + 150xy? — 60x2y



8x% — 125y° + 150xy? — 60x2y
= 8x% — 60x%y + 150xy? — 125>
= (2%)° - 3(2x)* (5y) + 3(2x)(5y)* - (5)°

= (2x - 5y)°
Q4. Factorize:
(i) 1254 - 1
Solution:
1254 - 1
= (5a)> - (1)°

= (5a - 1) [ (5a)* + (5a)(1) + (1)?]
= (52— 1)(25a% + 52 + 1)
(ii) 64x> + 125

Solution:
64x3 + 125

\ (496)3 + (5)°
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(4x +

(iii) x6 — 27

Solution:
x®-27
2

- (3

)
=(2-3) () + () @)+
=(x?

-3) (x*+3x%+9)

X

(iv) 100043 + 1

Solution:
100043 + 1

= (10a)% + (1)3
= (102 + 1) [(10a)? - (10a)(1) + (1)
= (102 + 1) (10042 - 10a + 1)



(v) 343x° + 216
Solution:
343x3 + 216

= (7x)> + (6)°
= (7x + 6) [(7x)? = (7x)(6) + (6)?]
3 = (7x + 6) (49x% - 42x + 36)
(vi) 27 — 512y

Solution
27 - 512y°
=(3)° - (8y)’
=(3-8y)[(3)* + (3)By) + (8y)?]
= (3-8y) (9 +24y + 64/%)
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