Concise Selina Solutions for Class 9 Maths Chapter 5 -

Factorisation

Exercise 5(D)
Factorize:
1.a%-27
Solution:

We have, a3 — 27
- aS _ 33
=(a-3)[a%+ (ax3)+ 37
=(a-3)(a®*+3a+9)

2. 1 -8a3

Solution:

We have, 1 - 8a3

=13 - (2a)3

= (1-2a)[12+ (1 x 2a) + (2a)7]
= (1-2a) (1 + 2a + 4a?)

3. 64 - a3
Solution:

We have, 64 - a®b®

=43 — (ab)®

= (4 — ab) [4% + (4 x ab) + (ab)?]
= (4 — ab) (16 + 4ab + a2b?)

4. 26 + 27p°
Solution:

We have, a® + 27b3
(a?)® + (3b)®

(a2 + 3b) (a* - 3a2b + 9b?)

5. 3x7y - 81x*y*
Solution:

We have, 3x’y - 81x%y*
= 3xy (X8 — 27x3y3)
= 3xy [(x*)° = (3xy)’]

(a2 + 3b) [(a%)? - (a* x 3b) + (3b’]

[As, @ —bd = (a-b) (a® + ab + b?)]

[As, a®>— b3 =(a-b) (a® + ab + b?)]

[As, @ —bd = (a-b) (a® + ab + b?)]

[As, @® + b3 = (a + b) (a® - ab + b?)]

= 3xy (X2 — 3xy) [(x?)? + (x? x 3xy) + (3xy)?] [As, a®—b®=(a-b)(a®+ ab + b?)]

= 3xy (x% — 3xy) (x* + 3x3y + 9x?y?)
= 3xy. X(X — 3y). X?(x? + 3xy + 9y?)
= 3x%y (x — 3y) (x? + 3xy + 9y?)

[Taking common from terms]
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6. a’-27/a’
Solution:

We have, a3 - 27/a3

= a3 — (3/a)3

= (a—3/a) [a? + a x 3/a + (3/a)?] [As, @ — b3 = (a - b) (a® + ab + b?)]
= (a—3/a) (a® + 3 + 9/a?)

7. a3+ 0.064
Solution:

We have, a® + 0.064
= a3 + (0.4)3
=(a+0.4)[a2— (ax0.4)+0.47

=(a+0.4) (a®-0.4a + 0.16) [As, a3 + b3 = (a + b) (a% - ab + b?)]
8.a%*-343a

Solution:

We have, a* - 343a

= a (ad - 343)

=a(a®-79

=a(a-7)[a®+(@ax7)+ 73 [As, a® — b3 = (a - b) (a? + ab + b?)]
=a(a-7)(a*+7a+49)

9. (x - y)? - 8x3
Solution:

We have, (x - y)3 - 8x®

(x-y)* - (2x)°

(X -y - 2%) [(x - y)? + 2x(x - y) + (2%)7] [As, a@® - b® = (a - b) (a® + ab + b?)]
(-x —y) [X? + y? - 2xy + 2x? - 2xy + 4x?]

-(x +y) [7X2- 4xy +y7]

10. 8a3%/27 — b3/8
Solution:

We have, 8a%/27 — b%/8

= (2a/3)3 — (b/2)?

= (2a/3 — b/2) [(2a/3)2 + (2a/3 x b/2) + (b/2)7] [As, a® — b3 = (a - b) (a2 + ab + b?)]
= (2a/3 — b/2) (4a2/9 + ab/3 + b2/4)

11. 56 . ps
Solution:

We have, a® - b8
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- (a3)2 _ (b3)2

= (a® + b%) (a® - b%) [As X2 —y? = (x +y) (x- )]

Now,

=[(a + b) (a®> —ab + b?)] [(a — b) (a® + ab + b?)] [Using identities]
=(a+b) (a-b)(a®?—ab +b?) (a% + ab + b?)

12.a%-7a%-8

Solution:

We have, a® - 7a® -8

By splitting the middle term,
=af-8a*+a’-8
=a3@a3-8)+1(a®-8)

=(@%+1)(a*-8)

We know that,
a’—b3*=(a-b)(a?+ab+b?..(1)
al+b3=(a+b)(a@%-ab+b?...(2)
Now,

(@ +1)(a-8)

=[(a+1) (@ —-a+1)][(a-2)a%+2a+4)] ...[Using (1)and (2)]
=(a+1)(@a-2)(@*+2a+4)(@2-a+1)

13. a® - 27b* + 2a2%b - 6ab?
Solution:

We have, a® - 27b® + 2a?b - 6ab?

= [a% — (3b)3] + 2ab(a — 3b)

= (a— 3b) (a® + 3ab + 9b?) + 2ab(a — 3b) [As, a® — b3 = (a-b) (a + ab + b?)]
Now, taking (a — 3b) as common

= (a— 3b) [(a? + 3ab + 9b?) + 2ab]

= (a— 3b) (a2 + 5ab + 9b?)

14. 8a® - b3 - 4ax + 2bx
Solution:

We have, 8a® - b3 - 4ax + 2bx

= (2a)3 - b® - 2x(2a - b)

= (2a - b) [(2a)? — 2ab + b?] — 2x(2a - b)
Taking (2a - b) as common,

= (2a - b) [(4a® + 2ab + b?) — 2]

= (2a — b) (4a? + 2ab + b? — 2x)

15.a-b-a*+b3
Solution:




Concise Selina Solutions for Class 9 Maths Chapter 5 -

Factorisation

We have, a-b - a3+ b3
=(a-b)-(a®-b%
=(a-b)-[(a-b)(a*+ab +b?)]
Now, taking (a - b) as common
(a-b)[1-(a%+ab + b?)]
(a-b)(1-a%-ab-Db?

16. 2x3 + 54y3 - 4x - 12y
Solution:

We have, 2x3 + 54y3 - 4x - 12y

= 2(x3 + 27y3 - 2x - 6y)

Now,

=2 {[(x)°>+ (3y)’] - 2(x + 3y)}

=2 {[(x + 3y) (x* - 3xy + 9y?)] - 2(x + 3y)}
=2 (x + 3y) (x2 - 3xy + 9y?- 2)

17. 1029 - 3x3
Solution:

We have, 1029 - 3x3

= 3(343 - x3)

= 3(7% - x3)

=3(7 - X) (7% + 7x + x?)
= 3(7 - x) (49 + 7x + x?)

18. Show that:

(i) 133 - 5% is divisible by 8
(ii)35% + 273 is divisible by 62
Solution:

(i) We have, (132 - 5%)

[As, a®— b3 = (a-b) (a?+ ab + b?)]

[As, a® + b® = (a + b) (a% - ab + b?)]

[As, a® — b3 = (a-Db) (a? + ab + b?)]

Now, using identity (a3 - b%) = (a - b) (a% + ab + b?)

= (13- 5) (132+ 13 x 5 + 5?)
= 8 x (169 + 65 + 25)

Hence, the number is divisible by 8.

(i) (353 + 279)

Now, using identity (a3 + b%) = (a + b) (a® - ab + b?)

= (35 + 27) (352 + 35x 27 + 272)
= 62 x (352 + 35 x 27 + 27?)

Hence, the number is divisible by 62.

19. Evaluate:
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567/ x567x5.67 +4.53x43553x4.33

EE7xER7 56745353+ 4. 535 433
Solution:

Leta=5.67 and b =4.33
Then,
567567 x567 + 433433433
567 x567-567x433+4.33x4.33
axaxa+bxbxb
axa-axb+bxb
a +b?
# —ab+b?
_(a+b)a®-ab+b*)
- g -ab+b*
=a+b
=5.67 +4.33
=10
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