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Chapter :14. Factorisation

ﬂ Objective Type Questions ] 1 Marks.

[ I. Multiple choice questions j

1. Common factor of 17abc, 34ab2, 51a2b is
a. 17abc b.17ab c.17ac d. 14a2b2c
2. Which of the following is a factor of 6xy - 4y + 6 - 9x?

a.2x+y b.x-y c.2x-3 d.3x-2
3. Which of the following is a factor of y2 - 7y + 127

a.2y+3 b.y+3 c.y=3 d.2y-2
4. Which of the following is factor of m4 - 2567

am+4 b.m2 + 4 c.m2-4 d.2y-2
5. Which of the following is a factor of z2 - 4z - 127

a.z+6 b.z-6 c.z2-12 d.z+?2
6. On dividing 57p2 qr by 114 pq, we get:

a. %pr b.% pr C. %pr d.2 pr
7. Factorizing 10xy (16x2 - 9y2), we get:

a. 10xy (4x + 3y) (4x-y) b. 10xy (4x + 3y) (4x - 3y)

c. (4x + 3y) (4x - 3y) d. 10xy (3x + 4y) 3x - 4y)
8. On dividing p(4p2 - 16) by 4p(p - 2), 23 get

a.2pt+4 b.2p -4 cp+2 d.p-2
9. (p3q6 - p6q3) + p3 q3 equal to

a.p3qe b.-p3q3 c.p3-q3 d.q3-p3
10. The common factor of 3ab and 2cd is

a.1 b.-1 c.a d.c
11. An irreducible factor of 24x2y?2 is

a.x2 b.y2 C.X d. 24x
12. Number of term in factors of (a + b)2 is

a. 4 b.3 c.2 d.1
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13. Which one of the following is not a factor of x3 + 2x2 + x?

a.x b.x+1 c.x+2 d.x(x+1)
14. The factorised form of 3x - 24 is

a.3x X 24 b.3 (x —8) c.24(x—3) d.3(x—12)
15. Factorised form of 23xy - 46x + 54y - 108 is

a.23x+54) (y —2) b. (23x + 54y)(y — 2)

c. (23xy + 54y)(—46x — 108) d.(23x+54)(y + 2)
16. The factors of X2 - 4 are

a(x—2),x-2) b.(x +2),(x —2)

c(x+2),x+2) d(x—-4),x—-4)
17. Factorised form of p2 - 17p - 38 is

a.(p—19(@p+2) b.(p —19)(» - 2)

c(p+19)(@+2) d(@+19®m-2)
18. Factorised form of r2 - 10r + 21 is

ar—1) (-4 b.(r—7)(4-3)

c.(r=7)(+3) d.(4+7)r+3)
19. The value of (2x2 + 4) + 2 is:

a.2x2+ 2 b.x2 + 2 c.x2+4 d.2x2 + 4
20. The valueof (a+b)2-(a-b)2is

a. 4ab b.-4ab c.2a2 + 2b2 d.2a2 - 2b2
1.b 2.d 3.c 4.a 5.b 6.c 7.a 8.c 9.d 10.a
11.c 12.c 13.c 4.b 15.a 16.b 17.a 18.b 19.b 20.a

E II. Multiple choice questions j

1. The irreducible factorisation of 3a3+ 6ais

a) 3a (a2+2) b) 3(a3+2) c) a (3az+6) d) 3xaxaxa+2x3xa
2. The value of (3x3+9x2+27x) + 3x is
a) x2+9+27x b) 3x3+3x2+27x €)3x3+9x2+9 d) x2+3x+9
3. Common factor of 17abc, 34ab?, 51 a2b is
a) 17 abc b) 17 ab c)17 ac d) 17a%b2c?
4. Factorised form of r2-10r+21 is
a) (r-1) (r-4) b) (r-7) (r-3) c) (r-7) (r+3) d) (r+7) (r+3)
5. The value of (-27x2y) + (-9xy) is
a) 3xy b) -3xy c)-3x d) 3x

6. The common factor of 3ab and 2cd is

a)l b) -1 c)a d)c
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7. Number of factors of (a + b)2is

a) 4 b) 3 c) 2 d)1
8. 0 dividing p (4p2-16) by 4p (p-2), by we get
a)2p +4 b) 2p-4 p+2 d)p-2

9. The factors of x2 - 4 are
a) (x-2),(x-2) b) (x+ 2), (x-2) o) (x+2),x+2) d) (x-4), (x-4)
10.0n dividing 57p2qr by 114pq we get

1 3 1
a)z pr b)Z pr c) S pr d) 2pr
l.a 2.d 3.b 4.b 5.d 6.a 7.¢C 8.c 9.b 10.c
| I. Fill in the blanks I

1.(a-b) = a2 -2ab + b2
2.a2-b2=(a+b)
3.(a-b)2 + =a2-b2.
4. (a+b)2-2ab= +
5x-a)(x+b)=x2+(@a+b)x+
1.(a-b) 2.(a-b) 3.2ab-2b2 4.a2 + b2 5.ab

| I. True or False I

1. The factors of a2 - 2ab + b2 are (a + b) and (a + b).
2.hisafactorof 2p (h +r)

2
3. Some of the factors ofn? +§ are%,n and (n + 1).

4. An equation is true for all values of its variables.

5.x2=(a-b)x+ab=(a+b)(x+ab)

1. False 2. False 3. True 4. False 5. False

ﬂ I. Very short answer type questions. ]

1. Write the greatest common factor in each of the following.
a. 13x2y, 169xy b. 3x2y, 18xy2, - 6xy
Sol. a. 13x%y = 13 xx Xx Xy
169xy X 13 Xx Xy
~ The common factor= 13 X x Xy = 13xy

b. 3x2y =3 Xx Xx Xy
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18xy? =2 X3 X3 Xx Xy Xy
—6xy= —2 X3 Xx Xy
~ The common factor=3 X x Xy = 3xy
2. Factorize the following expressions.
a.6ab + 12bc b.ax3 — bx* + cx
Sol. a.6ab+ 12bc
Taking common factor in the above equation.
= 6b(a + 2¢)
b.ax3® — bx? + cx
Taking common factor in the above equation.
3. Factorise: 49x% — 36y?
Sol. 49x?% — 36y%2 = (7x)? — (6y)2
= (7x + 6y)(7x — 6Yy)
[using a®? — b?> = (a + b)]
4. Factorise: 25ax? — 25a
Sol. 25ax? — 25a = 25a(x? — 1)
=25a(x+1D(x—-1)
[Using a® — b? = (a + b)(a — b)]
.

5 F - xz
- Factorise: - — >

. 5-5=0)-0)

6. Factorise:a® + a? +a + 1
Sol. az+at+a+l1=az(a+1)+1(a+1)
=@+1)@+1)
7. Factorise: Ix + my + mx + ly
Sol. Ix+my+mx+ly=Ix+mx+my+ly
=x(l+m)+y(l+m)
=l+m)(x+y)

8. Factorise: 12 m2 n - Im2n2 - 12 mn2

Sol. 12m?2n -1m?2n2 - 12 mn2 = Imn [lm - mn - In]
9. Factorise: 3a2b3- 27a%b
Sol. 3a2b3- 27a%b = 3a2n (b2 - 9a2)

= 3a2b [(b)2 - (322?]
=3a%b (b+ 3a) (b-3a)
10. Factorise: 9x2 - 1
Sol. 9x2-1=(3x)2-(1)2
=(3x+1)(3x-1)
4
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ﬂ II. Very short answer type questions. ]
1. Factorise x2-9
Solution:
Xx2-9 = x2-32
We know identity a2-bz = (a +b) (a-b) herea=x,b =3
x2-32=(x+3)(x-3)
2. Factorise x3y2 + x2y3 - xy* +xy.
Solution:
x3y2 + x2y3 - xy* +xy
Taking common factors in the above expression, we get
=xy [ X%y + xy2-y3 +1]
3. Factorisep2-2p+1
Solution:
p?2-2p+1=(p)2-2xpx1+(1)2
Using identify (a -b) 2= a2+b2-2ab
Herea=p,b=1
p?-2p+1=(p-1)2=(p-1) (p-1)
4. Factorise a2x2 +2ax +1
Solution:
azx?+2ax+1 = (ax)2+2(ax) x1 + (1)2
Using identity (a +b) 2= a2+b2-2ab
Here a = ax, b=1
azx?+2ax +1 = (ax +1) 2= (ax +1) (ax+1)
5. Divide: 7x2y2z2 + 14xyz
ﬂ I. Short answer type questions. ]
1. Factorise the following.
a.4x? - 20x + 25 b.x* — 256 [NCERT Exemplar]
Sol. a.4x?-20x + 25=(2x)2 -2 x2x x5+ (5)?
= (2x—5)2

[Since,a®? — 2ab + b? = (a — b)?]
(2x —5)(2x —5)

b. x* — 256 = (x2)%2 — (16)2
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= (x2+16)(x%? —16)
[using a®? = b?> = (a+ b)(a—b)]
= (x2+16)(x% —4?)
= (x2+16)(x +4)(x — 4)
2. Factorise the following,

a.x*+9x +20 b.p* —13p — 30

Sol. a. x2+9x+20=x>+(5+4)x =20
=x2+5x + 4x + 20
=x(x+5)+4(x+5)
=((x+5x+4)

b. p?2—13p—-30= p?2—(15-2)p —30
=p?—15p+2p —30
=p(—15)+2(p—15)
=@-15@+2)

3. Factorise the following.

2
a."T +2x+4 b. 16x2 + 40x + 25

[x? + 8x + 16]

2
Sol. a. x: +2x+4 =

B

[x? + 4x + 4x + 16]
[x(x+4)+ 4 (x+4)]

[ S N IS N I

[(x+4)(x+4)]
=2 (x+4)?

b. 16x? + 40x + 25 = 16x2 + (20 + 20)x + 25
= 16x2 + 20x + 20x + 25
=4x (4x +5)+5(4x +5)
= (4x +5)(4x +5)

= (4x +5)*
4. Factorise the following.
3 3
a. x9_y — % b.x—1
Ky w1y
Sol. a5 7 =2 =xy |5~ 1]
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b.x —1 = (x?)%? — (1)?
=x2+1)(x2-1)
=x2+1D)+1)(x-1)
[+~az-b2z=(a+Db)(a-b)]

5. Carry out the following diversion.

a. 51x3y2z + 17xyz b. 76x3yz3-+ 19x2y?2

3,3
Sol. a.5 1X3y2Z - 17xyz = 51x7y*z
17xyz

3X17X XXXXX X YyXY XZ

17 Xx Xy Xz
=3 xx Xxx Xy =23x2%y
76x3yz3
3yz3+ 2y2=12% Y2
b. 76x3yz3+ 19x2%y Toxiyz

_AX19X XXXXX X YXZ XZX

19X x X x Xy Xy

4 XxxzXzxz _ 4Axz3

y y

6. Factorise : 16x4 - 625y*
Sol. 16x* - 625y* = [4x2]2 - [25y2]2
= [4x2 + 25y?] [4x2 - 25y?]
[~a2-bZ=(a+b) (a-b)]
= [4x2 + 25y?] [(2x)2 - (5y)%]
= [4x2 + 25y?] [(2x + 5y) (2x - 5y)]
= (4x2 4+ 25y2) (2x + 5y) (2x - 5y)
7. Factorise: x* - y*+ x2 - y?2
Sol. x2-yt+x2-yZ=(x2)2-y2)Z+x2-y2
[~ az-b2=(a+b) (a-b)]
=(x+y?) (Z-y?) + (2y?)
=(x2-y) (x2+y2+1)
=(x+y) x-y) (¢+y2+1)
[~a2+b2=(a+Db)(a-b)

8. Factorise the following.
1

16
a.36a2b2-Eb202
b. 49ax2 - 36y2
a.iazbz-ﬁbzcz=bz_i QZ_ECZ]
36 19 36 49
[ (a2 4 \2
—bz_(z) —(;C)]
[a 4 a 4
=pl2+3¢][5-7¢]

b. 49x2 - 36y2 = (7x)% - (6y)?2
= (7x+ 6y) (7x - 6y)

~ 'y.-

1"/ Ol S
-;z'-’é:
& 4'?3.'“.

[NCERT Exemplar]

[NCERT Exemplar]

[NCERT Exemplar]

[NCERT Exemplar]

i« Created by Pinkz



[~az-bz=(a+b)a-b)]
9. Factorise: (x + y)*- (x-y)*
Sol.  (x+y)t-(x-y*=[x+y)??-[(x-y)*?
=[x+y)2+ -y [x+y)?-(x-y)]
=[x2 + 2xy + y2 + x2 - 2xy + y?] [(x +y) + (x-y)]
[(x+Y) - x-y)]
= [2x2 + 2y?] [2x X 2y]
=2(x2 +y?) [4xy]
=8xy (x2 +y?)
10. Factorise the following.
a. 18 + 11x + x2
b.y2-2y-15
Sol. a. 18+ 11x+x?=x2+11x+18
=x2+(9+2)x+18
=x2+9x+2x+ 18
=xxX+9)+2x+9)
=x+9) x+2)
b.y2-2y-15=y2-(5-3)y-15
=y2-5y+3y-15
=y(y-5)+3(@F-5)
=y-5F+3)

ﬂ II. Short answer type questions. ]

1. Factorise 2ax? + 4axy +3bx? +2ay? +6bxy +3byz2.
Solution:
2ax? + 4axy +3bx? +2ay? +6bxy +3by?

Grouping 2ax? + 4axy +3bx? +2ay?, we get

2a[x2+2xy +y2] L. )
Taking common factor of the terms 3bx2 +6bxy + 3by?, we get
3b[x% +2xy +y?] e (1)

Putting (i) and 9ii) together
= 2a [x% +2xy +y?] +3b [ x24+2xy +y?]
= [2a +3b] [x+Yy]?
2
2. Factorize: () -+ 2x + 4 (ii) 2x3+24x2+72x

2
Solution: (i) x: +2x+4

Taking % as common factor in above equation, we get

LR
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2
20+ 4= [x2+8x +16]
Now, x2+8x +16 =x2+ 4x + 4x+ 16 [as 4 x4 =16 and 4 + 4 =8]

=x(x+4)+4x+4)=(x+4) (x+4)

Therefore, 2—2 +2x +4 =% [(x+4) (x+4)] = Y4 (x+4)2
(ii) 2x3+24x2472x
Taking 2x common from all terms of expression, we get
2x3+24x2+72x = 2x ( x2+12x +36)
Now, x2+12x +36 = x2 +6x+6x+36
=x(x+6) 6(x+6) = (x+6) (x+6)

There fore, 2x3+24x2+72x = 2x [ (x+6) (x+6)] =2x (x+6)2

2
3. Factorise (i) 9y% — 4xy + % (ii) 9x2 -12x +4

2 2
Solution: 9y2 — 4xy + % =(3y)2 -2 x3y X 23_" + (2_")

3
Using identity (a-b)2 =az +bz +2ab

Here a = 3y, b=§x

~ 9y% —4xy + 4%2 = (3y - %X)Z

(i) 9x2 -12x +4
Using identity (a-b)2 =az +bz +2ab
Herea = 3x,b=2
(3x)2-3 (3x) (2) + (2)2=(3x-2)2 = (3x-2) (3x-2)

4. Factorise: (i) x24+4x-77 (ii) y2+7y+12

Solution:

) X24+-4x-77

We know 77= 11 x 7 and 11= 4.Therefore,
X2+ 4x-77 =x2+ 11x-7x- 77 = x (x+11) - 7(x+11) = (x-7) (x+11)

(ii) Y24+7y+12
We know 12=4x 3 and 4 +3 =7 therefore,
Y24+ 7y +12=y2+ 4y + 3y + 12 =y (y+4) + 3(y+4) = (y+3) (y+4)
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2 2
5. ()5 — 2% (if) x4 -1

Solution:

M o2ty (»)
9 16\ 3 4

Using identity (a-b)2 =aZ +b? +2ab, where a = Z?x b=—

5 -G -G DED

(i)  Xt-1=(e)2-12

Using identity (a-b)2 =az +b? +2ab , where a =x2 b=1
(x2)2 - 12=(x2+1) (x2-1)
Again using the same identify in term (x2-1) we get,
X*+-1=(x%2+1) (x+1) (x-1)
6. Factorise (x+y)4 -(x-y)*
Solution:
(x+y)* -(x-y)*
Using identify a2-b2= (a+b) (a-b)
Here a = (x+y)2,b = (x-y)?2
(x+y)D*(x-y)2)? = [(x+y)? + (x-y)? ] [(x+y)?- (x-¥)?]
Using identify (a+b)2 =a2+b2+2ab and (a-b) 2 =a2+b2-2ab
=[x24y2+42xy +x2+y2-2xy| [ X2+y2+2xy -(x2+y2-2xy) |
= [2x2+2y?] [x2+y2+2Xy-x2-y2+2Xy]
= [2x2+2y?] [4xy]
=8xy [ x? + y?]
7.1f p+q and pq =22, then find p2+q2
Solution:
Given p+q=12 = (p+q)2=122

= P2+ 2pq+q2=144
= P2+ q2=144-2pq
2> P24+ q2=144-2x22=144-44=100

10 i~ Created by Pinkz
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ﬂ I. Long answer type questions. ]

1. Factorise and divide the following.
a. (x2-22x+117) +~ (x-13)
b.(9x2-4) ~ (3x+2)
Sol. a (x2-22x+117)~+ (x-13)
x2-22x+117=x2-13+9)x + 117
=x2-13x-9x+ 117
=x(x-13)-9 (x-13)

=(x-13) (x-9)
x?-22x+117 _ (x=13)(x=9) _
(x-13)  (x-13) x—9

b. (9x2-4) + (3x+ 2)
9x2 -4 = (3x)2- (2)2
=(3x+2)(3x-2)

9x—4 _ (3x+2) ((3x—-2) _
(Bx+2) (3x+2) -

(Bx—-12)

2. Factorise and divide the following.
a. (2x3-12x2 + 16x) ~ (x-2) (x-4)
b. (3x4 - 625) + (3x2-75)
Sol. a.(2x3-12x2+4+16x) + (x-2) (x-4)
2x3 -12x2 + 16x = 2x (x2 - 6x + 8)
=2x (x2-4x-2x+ 18)
=2x[x(x-4)-2(x-4)]
=2x[x-4) (x-2)]
=2x(x-2)(x-4)

2x2-12x%416x _ 2x (x—2)(x—4) _ 2
(x-2)(x-4)  (x-2)(x—-4) x

b. (3x4 - 625 + (3x2-75)
3x4-625=3 (x*-625)

=3[(x*)?-(25)7]
=3 [(x2+ 25) (x2-25)]
=3[(x2+25) (x2-52)]
=3[(x2+25) (x+5) (x-5)]

and 3x2-75=3(x2-125)
=3[(0%-(5)7
=3(x+5)(x-5)

11
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3x*-625 _ 3(x?+25)(x+5)(x—5)

= (x% 4 25)

3x2-75 3(x+5)(x-5)

3. Factorise the following.

a.(a)a3-4az+12-3a

b. 4x2-20x + 25

Sol. (a) a3-4a2+ 12-3a=a%(a-4)-3a+ 12

=a2(a-4)-3(a-4)
=(a-4) (az-3)

b. 4x2-20x + 25 =(2x)2- 2X 2x X 5 + (5)2

[Since, a2 - 2ab + b2 = (a - b)?]
= (2x-5) (2x-5)

4. Factorise the following:

Sol.

(a)x*-y*

(b) 16x4- 81

(@  xtyt= (2 (v)?

=(x2+y?) (x2y?)
=xH+y) x+y) (x-y)

(b) 16x#- 81 = (4x2)2 - (9)?

= (4x2+9) (4x2-9)
= (4x*+9) [(2x)2- (3)7]
=(4x2+9) (2x+ 3) (2x-3)

~ 'y.-
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5.Divide : 15 (y + 3) (y2-16) by 5 (y2 -y -12).

Sol. Factorising 15 (y +3) (y% - 16),
Weget,5x3x(y+3)(y-4) (y+4)
On factorising, 5 (y2 -y -12), we get 5 (y2-4y + 3y -12)

Sol.

=5 {y-4)+3Fy-4)]

Therefore, on dividing the first expression by the

second expression, we get

15 (y+3)(y%-16)

5(y? -y —-12)

_ 5x3x(y+3)(y-4)(y+4)

5x(y-4)(y+3)

=30 +4)
6. Verify that: (11 pq + 4q)2- (11p - 4q)%2 = 176 pg?
L.H.S. = (11pq + 4q)2- (11pq - 49q)?

=(11pq+4q+11pq-4q) X (11 pq+ 4q-11pq + 4q)

[NCERT Exemplar]

[NCERT Exemplar]

[usingaz-b2=(a-b) (a+Db), here,a=11pq+ 4qandb =11 pqg-4q]

= (22pq) (8q)
=176 pq? = RH.S.

7. Factorise : p* + q*+p2q?
p*+q* + p2q? = (p?)* + (q2)? + p?q?
= (P2)2 4+ (92)2 + p?q*+ 2p2q?- 2P2g?

[+ Add and subtract 2p2q?]

Sol.

12

Hence Verified.
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= (p»)? + (9%)22p?q*+ p*q?- 2p*q?
= (p*+ 9*)*-(pq)?
[ a2+ b% 4+2ab = (a + b)?]
= (p*+q*+ pq)(p* + q*- pq)
[+az-bZz=(a+b) (ab)]
8. Factorise and divide the following :
(a) (3x2-48) + (x-4)
(b) (x*-16) +x3+ 2x2+4x + 8 [NCERT Exemplar]

3x2- 48
x—4

_ 3(x%2-16)

T x-4

Sol. (@) (3x2-48) ~ (x-4) =

3(x2-x%)
x—4
3(x—4)(x+4)
(x—4)

[ a2-b2 = (a+b) (a-b)]

x?-16
x3+42x2+4x+8

(b) (x*-16) +x3+2x2+4x+ 8=
xt-16 = (x2)2 - (4)2
=(x2+4)(x2-4)
=(x2+4) (x2-2?2)
=x2+4)(x+2)(x-2)
And, x3 +2x2 +4x +18 =x2 (x + 2)(x + 2) (x-2)

=(x+2)(x*+4)

x? -16 (X% +4) (x+2) (x-2)
x3+2x+4x+18 (x+2)(x2+4)
=(x-2)

[ II. Long answer type questions.

1. Divide 24 (x2yz + xy?z + xyz? ) by 8xyz using both the methods.

Sol.  24(x?yz + xy?z + xyz2)
=2x2x2x3x[(xxxxyxz) + (x x yxyxz) + (x X yxZ X Z)]
=2x2x2x3xxxyxzx(x+y+z)=8x3xxyzXx(X+y+72z)

[By taking out the common factor]

8X3X Xyz X (x+y+2)
8 X XyzZ

Therefore, 24 (x2yz + xy?z + xyz?) + 8xyz = =3(x+y+2)

24x%yx  24xy?z | 24xyz?

Alternately, 24 (x2yz + xy? + xyz?) + 8xyz = P— Sxyz Sxyz

=3x+3y+3z=3(x+y+2z)
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2. Factorise p* + q* + p2q2. [NCERT Exemplar]
Sol.  p*+ qg*+ p2qg?
Here, we are using identity (a + b)2 = aZ + bz + 2ab
p*+q*+p2q* = (p?)* + (9»)? + p*q’
To form the identity we will add and subtract 2p2q?
= (p?)? + (9)* + p?q* + 2p?q* + 2p?q?
= (p?)?* + (99 + 2p*q® + p?q* - 2p?q® = (p* + g?)* - (pq)?
Now, we will use identity a2- GZ= (a+ b) (a-b)
p*+q*+p?q? = (p? + q* + pq) (p* + 92 -pg)
3. Factorise:
() 9x2 - (3y + z)? (if) a2-16a - 80 (iii) aZ y3 - 2aby? + b2y
Sol. (i) 9x2-(3y+2z)2 =(3x)2- (3y +z)2
Using identity a2-b2= (a+b) (a-b),soherea=3x,b=3y +z
(3x)2-By+2)2=0Bx+3y+2z)(3x-3y-2)
(ii) a2 -16a- 80
We know that- 80 =-20 x4 and -16 = -20 + 4 therefore,
az-16a-80 =az-20a+ 4a-80
=a(a-20)+4(a-20)=(a+4)(a-20)
(iii) a2 y3 - 2aby? + b2y
In the above equation, y is the common factor.
azys - 2aby? + b2y = y(a2y?- 2aby + b?)
Now, a2 y2 - 2aby + bz = (ay)?2 + b2 - 2aby
Using identity a2 + b2 - 2ab = (a - b)?2
We get, a2y? - 2aby? + b2 = (ay - b)?2
Therefore, a2y3 - 2aby? + b2y =y (ay - b)2
=y(ay-b)(ay-b)
4. Divide
(i) 44(x*-5x3-24x2) by 11x(x-8)  (ii) (-qrxy + pryz - rxyz) -+ (-Xyz)
Sol. (i) Factorising 44 (x* - 5x3 - 24x2), we get
44 (x4 -5x3-24x2) =2x2x 11 x x2(x2- 5x - 24)
(taking the common factor x2 out of the bracket)
=2x2x11xx2(x2-8x+ 3x-24)
=2x2x11xx2[x(x-8)+ 3(x -8)]
=2x2x11xx%(x+3)(x-8)
Therefore, 44 (x* - 5x3 - 24x2) + 11x(x - 8)

_2x2x11 xx X x X(x+3)x(x—8)
- 11 X x X(x—8)

=2x2xx(x+3)=4x(x+ 3)
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() (-arxy + pryz - rxyz) + (-xyz)
Dividing we get,

-ry(qx—pz+ xz) _ r(qx—pz+ xz)
xz

-Xyz

- L4y

X

_rgx

rpz | Xrz _1q

ZX XZ Xz Z

5. Factorise and divide the following
(2x3-12x2 4+ 16x) ~ (x-2) (x-4)
(2x3-12x2 4+ 16x) ~ (x-2) (x - 4)
Factorising 2x3 -12x2 + 16x we get,

=2x(x%2-6x + 8)

Sol.

o
- A%

P
=

Now, factorisingx? - 6x + 8, we note 8 = 4 x 2 and 4 + 2 = 6. Therefore,

x2-6x +8=x2-4x-2x+8

=x(x-4)-2(x-4)=(x-2)(x-4)
Hence, (2x3-12x2+ 16x) = 2x(x - 2) (x - 4)
Now, dividing them,

2x(x —2)(x — 4)
x-2)x-4

ﬂ I. High Order Thinking Skills [HOTS] Questions. ]

1 (a) Factorise :x8 - y8

aZ_bZ
a+b

Sol. (a) x8 - y8= (x*)% (y*)?

=Xt +yh) (xt-yY)

=& +y=) [(x)2 (y)4

=X +yh) (k2 +y?) (x-y?)

=X +y) x2+y) x+y) (x-y)
- a(a+bb)

_(at+b)(a—-b)
~ (a+b)

(b) Verify that : +-(a-b)

(b) L.H.S.

= (a- b) Hence proved.

ﬂ IT. High Order Thinking Skills [HOTS] Questions. ]

1. Factorise: x2 + xlz+2—3x—§
Sol. x2+i2+2_3x_3
x x
=[x? + S+2]-3x-2 =[* + S +2 xx x|
et oo

15

[NCERT Exemplar]
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[Using aZ + bz + 2ab = (a + b)?]
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- [x n %] [(x + %) - 3] [Taking common (x + %)]

= (x+3)(x+1-3)
X X
. 2n3+3n%+n . . :
2. The sum of square of n natural numbers is f.Factorlse this expression.

Sol. Given expression,

2n3+3n2%+n 2n?+3n+n .
= - = p [Taking n common]

2
=w [Weknow3=2+1and2x1=2]

_ n2n(n+D+(n+1)] _ n@2n+1 (n+1)
6 6

3. Using factorisation, find the positive square root of

(a + b)?2—(c+d)? (a + b+c)?-d?
(a+b)2—(c-d)?> (a+b-c)?>—-d?

(a + b)?—(c+d)? (a + b+c)?-d?
(a+b)2—(c—d)?>  (a+b-c)?>-d?

Using identity a2 - bz = (a+ b) (a- 6)

Sol.

Factorising (a+b)2- (c+d)2=[(a+b+c+d)(@a+b-c-d)
Factorising (a+b+c¢)2 -d2=[(a+b+c+d) (a+b+c-d)]
Factorising (a + b)2- (c-d)2[(a+b+c-d) (a+b-c+d))
Factorising (a+b-c)2-d2=[(a+b-c+d)(a+b-c-d)]
Putting the identities together, we get

(a+b+c+d)(a+b—c—d) % (atb+c+d)(a+b+c—-d) (a+b+c+d)?
(a+b+c—d)(a+b+d—c) (a+b—-c+d)(a+b—d—-c) - (a+b—c+d)?2

Now the positive square root is

J(a+b+c+d)? _ a+b+c+d
J(@+b—-c+d)?2 atb-c+d

4. Factorise 6V5x2 — 2x — 4V/5
Sol.  6v5xZ —2x — 45
We know, 6v5x2 — 2x — 44/5 = -120 and -12 + 10 = -2. Therefore,
= 6V5x2 - 12x + 10x - /5 (Splitting the middle term)
= 6x(V5x2 — 2) + 25 (V5x — 2) — (6x + 2v/5)(v/5x — 2)

ﬂ I. Value based question. |
1.

(a) Factorise :x2 + 15x + 56
(b) Ifx=3 and y = 2, then verify that :x2-y2 = (x +y) (x-y)
Sol. (@) x2+15x+56=x2+ (8+ 7)x +56
=x2+8x+7x+56
=x(x+8)+7(x+8)
=(x+8)(x+7)
(b) Putting, x = 3 and y = 2, then
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2.
s

)
L.H.S. = x2-y2
=32.22
=9-4=5
and RHS.=x+y) (x-y)
=(3+2)(3-2)
=5%x1=5
L.HS. = R.H.S. Hence Proved.
2. (a) Factorise : 15x2 - 26x + 8

(b) Ifa=2and b =1, then verify that : (a- b)2 =a2 + b2 - 2ab.
Sol. (a) 15x2-26x+8=15x2-(20+6)x+ 8
=15x2-20x-6x+ 8
=5x(3x-4)-2(3x-4)
=(3x-4) (5x-2)
(b) Putting,a= 2 and b =1, then
LHS. =(a-b)2=(2-1)2
=(2-1)2=12=1
RH.S.=a%+ b2-2ab
=22412-2x2x1
=4+1-4=1
L.H.S.=RH.S. Hence Proved.
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