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The Learning App Factorisation

EXERCISE 5(4) PAGE: 68

Factorise by taking out the common factors:
1. 2(2x - 5y)(3x + 4y) - 6(2x - 5y) (X - y)
Solution:

Taking (2x - 5y) common from both terms
= (2x- 5y)[2(3x + 4y) - 6(x - )]

=(2x - 5y)(6x + 8y - 6X + 6Y)

=(2x - 5y)(8y + 6y)

=(2x - 5y)(14y)

=(2x - by)14y

2. Xy(3x2 - 2y?) - yz(2y? - 3x?) + zx(15x? - 10y?)
Solution:
xy(3x%- 2y?) - yz(2y?- 3x%) + zx(15%2 - 10y?)
= xy(3x? - 2y?) + yz(3x?- 2y?) + zx(15x2 - 10y?)
= xy(3x%- 2y?) + yz(3x2 - 2y?) + 5zx(3x*- 2y?)
= (3x% - 2y?)[xy + yz + 52x]

3. ab(a?+ b?-c?) - be(c?- a?- b?) + ca(a? + b?- ¢?)
Solution:
ab(a®+ b?- ¢?) - be(c?- a2 - b?) + ca(a®+ b?- ¢?)
= ab(a®+ b?- ¢?) + be(a® + b?- ¢?) + ca(a®+ b*- ¢?)
= (a®+ b?- c¢®)[ab + bc + ca]

4. 2x(a- b) + 3y(5a - 5b) + 4z(2b - 2a)
Solution:
2x(a - b) + 3y(5a - 5b) + 4z(2b - 2a)
=2x(a-b) + 15y(a- b) - 8z(a - b)
= (a-b)[2x + 15y - 8z]

Factorise by grouping method:

5. a®+a-3a?-3
Solution:
a®+a-3a’-3=a(@+1)-3@%+1)
=(a*+1) (a-3)

6. 16 (a+b)>-4a-4b

Solution:
16 (a+b)?-4a-4b =16 (a+b)>-4 (a+b)
=4(a+h)[4(a+b)-1]
=4 (a+h) (4da+4b-1)
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7. a*-2a%-4a+8
Solution:
34—253—45+8=53{a—2]—4|[a—2]

- [&° - 4)(a-2)

g, ab-2b+a*-2a
Solution:
ab-2b+a -2a=bla-2)+afa-2)

={a+b){a-2)

o ab(x2 + 1] + x{az + bz)
Solution:

ab(xz ¥ 1} + x[az ¥ bz} —abx?t+ab+ &%+ by
ax{bx+a}+b{bx+a}
(ax + b)(bx + a)

10 8°+b-ab-a
Solution:
aiyh-sh-a=5"-a+b-ah
= ala-1)+bf1-23)
=a{a—1]—b[a—1]
=[a-1)[a-b)

11 lax + by ¥+ [bx - ay )’
Solution:
[ax + by}2 +[bx - ay]2 = ax?+ b% % 4+ 2axby + b%x% + 3% - 2bxay
= &%+ b2 1 b2x% ¢ gy
= x?{& + B2} + 2 (& + b7

= (%% +y?) & + b7

12 a2y (ax2 + l)x + &
Solution:
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2%y (ax2+ l)x +a=a%Iiaq (ax2+ l)x
= a(ax2 + 1) + x(ax2+ 1)

= [a+x){ax?+ 1)

13 (2a- b)Y - 10a+5b
Solution:
(2a-b) - 10a+5b = [2a- b} -5{2a - b)
= (2a-b)(2a-b - 5)

14, fla-4)-a+4
Solution:
ala-4-a+4d=afa-4)-1[{a-4)
=f{a-4)(2-1)

15. y2-[{a+bly +ab

Solution:
y2i-[a+bly +ab=y?-ay-by+ab
=y(y-al-bly- 3
= {y-a){y - b)
z 1 3
o 4
16.3 +‘52 +
Solution:

17. X2+y?+X+y+2Xy
Solution:
XEHY2HXFY+2XY = (X + Y2+ 2XY ) + (X +Y)
[As (X +y)> = X2+ 2xy +y’]
=(x+y)+ (X +Y)
=(x+y)(x+y+1)
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18. a2 + 4b? - 3a + 6b - 4ab
Solution:
a>+ 4b% - 3a + 6b - 4ab = a® + 4b? - 4ab - 3a + 6b
=a’+ (2b)?- 2 x a x (2b) - 3(a - 2b)
[As (a-b)>=a’-2ab + b?]
=(a - 2b)’- 3(a - 2b)
=(a - 2b)[(a - 2b)- 3]
=(a- 2b)(a - 2b - 3)

19. m (x - 3y)? + n (3y-x) + 5x - 15y
Solution:
m (x - 3y)? + n (3y-X) + 5x - 15y
=m (X - 3y)?-n (x - 3y) + 5(x - 3y)
[Taking (x - 3y) common from all the three terms]
=(x - 3y) [m(x - 3y) - n + 5]
=(x - 3y)(mx - 3my - n + 5)

20. X(6x - 5y) - 4(6x - 5y)?
Solution:
X(6x - 5y) - 4(6x - 5y)?
=(6x - Sy)[x - 4(6x - 5y)]
[Taking (6x - 5y) common from the three terms]
= (6x - By)(x - 24x + 20y)
= (6x - 5y)(-23x + 20y)
= (6x - 5y)(20y - 23x)
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EXERCISE 5(B) PAGE: 71
Factorise:

1. a*+10a+ 24
Solution:

22+ 108+ 24 =5 + 65+ da+ 24
=ala+6)+ 4{a+6)
= {a+6]{a+ 4]

2. a*-3a-40

Solution:
a°-33-40=3"-8s+ 53 - 40
= ala-8)+5(a-8)
= {a-8){a+5)
3 1-23-35°
Solution:

1-25-3a°=1-353+a-35
= 1{1- 3a)+ afl - 3a)
= {1+ a)f{1-3a)

4, x*-Zax-883°
Solution:
x% = 3ax - 9883 = ¥* - 1lax + 8ax - 885°
= xf{x-11a)+8a(x - 11a)
=[x + 8a)(x - 11a)

5 6a‘-a-15
Solution:
Ga‘-a-15=65°- 105+ 95 - 15
= 2a(3a-5)+ 3{32-5)
= (2a+ 3){3a- 5)

6. =243% + 3752 -Ea
Solution:
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24a* + 375 - 5a = a (244" + 372 - 5)
= 2242 + 402 - 3a- 5)
- ax[8a(3a+5)- 1{3a+ 5)]
= a[{8a - 1){3a + 5)]
- a[82-1)(3a+5)

. a3a-2)-1
Solution:
2(3a-2)- 1= 337 -2a-1
=3a’-3a+a-1
=3ala- 1)+ 1{a- 1)
= [3a+1){=-1)

8 ab‘+83b-9
Solution:
&b+ 8ab-9=ab"+%ab-ab-9
= ab{eb+ 9]— i{ab+ 9]
= [ab + 9)[ab - 1)

9, 3—5{4+?a]
Solution:
3—3[4+?a]=3—4&—?52
=3-7a3+3a-73°
= 1{3-73)+ a(3-73)
=[3-7a)(a+1)

10. [2a+ bV -6a-3b-4
Solution:
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(22+b)*-62-3b-4=[2a+ bV -3(22+b)- 4
Assume that 2a+b=x
Therefore,

(22+b) - 62a-3b- 4= x2-3x- 4
=xi-dx+x-4
=1{x-4)+ x[x- 4
=[x+ 1)[{x-4)
= [2a+b+1){2a+b - 4)
[resubstitute the value of x]

1-2{a+b)-3[a+b)

11.
Solution:
Assume that a + b = x;
1-2{a+b)-3[a+5)" = 1- 2 - 3x?
=1-3x+x-3x°
= 1[1—3X]+X[1—3x]
= {1-3x){1+x)
= (1—3{a+b]){1+{a+ b])
b [1—35—3b][1+a+b]
12. 3 -1-2a
Solution:
3 -1-25=32-2a-1
S e a1
=3afa-1)+ 1(a-1)
= {33+ 1]{5— 1]

13, X“+ 33X+ 2+ ax + 24
Solution:
X AN + 2+ AN+ 28 = X+ 2N+ N+ 24 85 + 28

=x{x+2]+1{x+2]+a[x+2]
={X+2]{X+a+1]
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14 (3% -2 Y +3(3x - 2¢)- 10
Solution:
Assume that Sx - 2v = &

Therefore,
(3x -2y ¥ + 3{3x -2y )- 10 = &%+ 33 - 10

=& +5a-2a-10
ala+5)-2(a+ 5)
(2+5)[a-2)
= [3x -2y + 5)(3x -2y - 2]

15 5- (357 - 2a)(6 - 32° + 22)
Solution:
5- (32 - 2a){6 - 3a% + 23) = 5- (357 - 2a)[ 6 - (35° - 2a)]
Assume that 35°-23= x
Therefore,
5-(32° - 2a){6 - 38" + 23)=5- x (6~ x|
=5-6x + x°?
= 5-5y-x+x°
=5(l-x)-x{1-x)
= [{5-x){1-x)
= {x-5){x-1)
= (35" - 22- 5)(35° - 2a- 1)
= (38" - 52 + 3a- 5)(34° - 3a+ a- 1
- (2{32-5)+ 1{32 - 5))(3af{a- 1)+ 1[2- 1))
- {32 -5){a+ 1){3a+ 1){a- 1)
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1 12 5

—+Za+a
16. 35 35
Solution:

% [1+ 12a+ 3557)]
_ L [358° + 123 + 1]
35
L [355% + 7a+ Sa+ 1]
35
1
==z [FalSa+ 11+ 1(5a+ 1]

1
== (Ba+11(7a+ 1)

17. Factorise:
(x2-3x)(x?-3x-1)-20
Solution:
(x2- 3x)(x*-3x - 1) - 20
= (x? - 3X)[(x* - 3x) - 1] - 20
=afa-1]-20 ...(Taking x* - 3x = @)
=a’-a-20
=a’-5a+4a-20
=a(a-5) +4(-5)
=(a-5)(a+4)
= (x?-3x-5)(x?-3x + 4)

18. For each trinomial (quadratic expression), given below, find whether it is factorisable or not.
Factorise, if possible.

(i)

%2 - 3w - 54
(ii)

2% - 7x - 15
(iii)

2xf 4+ 2% - 75
(iv)

S + 4 - 10
(v)

2w -11-1

Solution:
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(i)

(i)

(iii)

(iv)

(v)

19. Factorise:

(i)

Given expression: x? - 3x - 54

Comparing with ax* +bx+ ¢, we geta=1 b=-3 and c= -54

2 b% - dac = (-3 - H1W-54) = 9+ 216 = 225, which is a perfect square.
. %% = 3x -54is factorisable,

Moy, %% — 3% — 54 = %% — 9% + Gx — 54

Wl -+ Bl -9)

(% -9x+6)

Given expression: 2x° - 7x - 15
Comparing with ax® +bx+ g we geta=2b =-7 andc=-15
L b®f—dac=(-7F - 42)(-151= 49+ 120 = 169 which is a perfect square.
L 2x%-7x-15is factorisable,
Mow, 2x® — 7% - 15 = 2x% - 10x + 3x - 15
=2k -5+ 3Ax-5)
=(2x+3)x-5)
Given exprassion: 2x° + 2x - 75
Comparing with ax® +bx+ cwe geta=2,b=2and c=-75
L b*F—dac=(2 - 42)(-75) = 4+ 600 = 604, which is not a perfect square.
L 2%% 4 2% - 75 iz not factorisable,

Given expression: 3x® + gx - 10
Comparing with ax® +bx+ ¢ we geta=3 b=4and c=-10
L b® - dac = (4P - 43)(-10)= 16 + 120 = 136, which is not a perfect square.,
. 3%+ dx - 10is not factorisable,
Given expression: x(2x-1)-1
Mow, x(2x-1)-1=2x"-x-1
Comparing with ax*+bx+c,we geta=2,b=-1and c=-1
cb?f-dac=(-1¥ - 42¥-11=1+8 =9, whichis a perfect square.
L 2x? - x - 1is factorisable.
Mo, 2x% - x - 1=2x?-2x+x-1
=2xx-1+ Ux-1)
=(2x+ 1(x-1)

432 4 S - 243
Tu2w? = 10w - 442

(i)

Solution:
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(1) 432 + Bx - 243 = 43x% 4+ 8x - 3x - 23
=4><(«,-'§><+2)—«..'§(«ﬁ><+2)

= (ﬁx + 2)(4>< - ﬁ)

(i) 7u2x2 = 10x = 42 = Tofox? = 14w 4 dx - 4
= ?@x(x—«fﬁ% 4(><— 1'5)
= (x —@)(?@x+ 4)

20. Give possible expressions for the length and the breadth of the rectangle whose area is
12x?- 35x + 25

Solution:
12x2- 35x + 25
=12x%- 20x - 15x + 25
= 4x(3x - 5) - 5(3x - 5)
=(3x-5)(4x-5)
Thus,
Length = (3x - 5) and breadth = (4x - 5)
OR
Length = (4x - 5) and breadth = (3x - 5)
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EXERCISE 5(C) PAGE: 72
Factorise:

1. 25a% -9b?
Solution:

2557 - 9b? = (Sa)’ - ()
- {5a-3b)(Sa+ 3b) [+ 32 - b7 = [a+ b)[a - b]]

2. 52_{25'+3b)1

Solution:
- [2a+ B.b]z = [a]2 - (2a+ 3.b]2
={a-2a-3b)a+2a+3b) [ & -0 = [a+b])[a-b]]
= (-a-3b)(32 + 3b)
= —3{a+3.b]{a+b]
3 @*-8ifp-cYf
Solution:

a?-81(b-c)’ = (a)* - [9(b- )]
={a-[(9b-%c))a+ (90 - %)) [ a* - 6% =[a+ b)(a-b]]
=|[a—9.b+9:]{a+9.b—9:]

4 25fza-b) - 5162

Solution:
25{za-bY 8102 = [5{2a-b)] - ()
=[5(z2a-b)-9b][5(2a -b)+9b]
[oa® -8 =[a+b]{a-0]]
=[10a -5 - 9b] 105 — Sb + 98]
=[10a - 14b][10a + 44 ]
=2x=[5a - 7b)x 2= [5a+2b)
= 4{za - 7b][5a + 2b)
5. S0&° - 23
Solution:

50a° - 22 = 2a[25a% - 1)
- 2a|(5a)" - 12]
=2afBa+1){5a-1) [-a’-b"={a+b){a-b]]
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6. dah-9b®
Solution:

4% - b° - b4a? - D7)
- b[(2a) - (3b)']
=b(2a-B)(2a+30) [&°-b" ={a+b){a-b]]

7 33 - 1085°
Solution:

3a° - 1085° = 35° [52 - 36}
- 32| (a)" - (6|
= 3a°[a-6){a+6) & -b* =[a+b){a-b)

g 9fa-2)-16fa+2)
Solution:

9(a-2)" - 16{a+2)°=[3{a-2)] - [4{a+ 2)T
=[3(a-2)-4{a+2)][3[a-2)+ 4{=+2]]
[ a?-b2=(a+b)(a-b}]
= [32-6-45-8]35-6+ 4a + §]
=[-a-14)(72+ 2)
=—{a+ 14]{?a+2]
9. at-1
Solution:
at-1 =(az}2— {1]2
= (52+ 1)(52— 1) [-.-52—b2= [a+b][a—b]]
= (a2 + ){{a)" - (1)7)
= (az+ 1)[a+ 1)(a- 1)
10, 8" +28°-a-2
Solution:
a2+ 23 -a-2=a%(a+2)-1{a+ 2)
= (a" - 1)(a+2)
=f{a+1){a-1){a+2) [-.-az—b2= {a+b]|{a—b]]

11. I[a+b]3—a—.b
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Solution:
{a+b]3—a—b = {a+b]3—{a+ b)
= {a+b)[{a+b) 1]
= (a+b)|(a+b) - 7]
= {a+b][{a+b]+ 1]{{a+ b)- 1)
[-.-52—b2= [2+ b]{a—b]]
=[{a+b)(a+ b+ 1)[a+b-1)
12. a_{a— 1)-b{b-1)
Solution:
ala-1)-bb-1)=a?-a-b*+b
=F-b-5+b
=[a+b){a-b)-[2-b)
[ #F-b% = [a+b][a—b]]
= [a—b][{a+b]— 1]
=(a-b)[a+b-1]

13. 457 - {41b2+ dbe + ::‘2)
Solution:
4a? - [4b? + dbe + c%) = (2a)° - (b +c)°
= [2&—{2b+c]:|[23+ {Eb +C]:|
[ a-b*={a+ b]{a—b]]
~[2a-2b-c][2a+2b+ ]

14, 45° — 49+ 2a-7b
Solution:

4a? - 4907 + 2a- 7b = [ (2a)’ - (70)° |+ [22 - 71]
=[2a-7b][2a+ 7b]+[2a-7b]
[-.-az -b%=(a+ b]{a—b]]
=[2a-7b][2a+ 7b+ 1]

15. 93° + 3a - 8b - A4H°?
Solution:
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Q3% + 33 -8b-64b% = 937 - B4b% + 33-8b
—[3a) - (8b) +3a-8b
= [3a-8b)[3a+80)+ [3a- 8b)
[-.-az—b2= (2+ b]{a—b]]
= {3&—%]{3&+8’b+ 1]

16. 45* — 123+ 2 - 490*
Solution:

Az - 122+ 9- 495* = (23} - 123+ [3)" - 49p°
= {2a- 3) - 4912
= {2a- 37 - (7b)°
= (2a-3-7b)(22 -3+ 7b)
[ & -0 = (a+ b){a-b]]

17, dxy — x3— dp? 4 z*
Solution:
dxy - x%—dy?e 2% = 28— (X% 4 Ap® - dxy)
= 22— [x - 2y’
-[z-(x-)][z+ (- 2]
[ a2 -b2={a+b){a-b)]
=[z-x+2v][z+x-2v]

18, @ +b% -c?-d® + 2ab - 2cd
Solution:
at+ bt -t -d?+2ab-2od
= (az+b2+2.ab:]—(cz+d2+26d)
= {a+b]2—{c+d]2
= [{a+ b]—{c+d}] [{a+b]+{c+d]] [-.-az—b2= (a+ b}[a—b]]
= [a+b—c—d]{a+b+c+d]

19. 4x?—12ax —v® -z - 2yz+ 95°
Solution:
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Ax? - 12ax - y? - 2% - 2yz+ 95°
= dw®+ 987 - 12ax —vi - ZF - 2yz

= (2x¢) + (3a)° - 12ax - (y 2+ 22+ 2yZ)

- [gr—Ba]z—{y+ 2]2

= [(2x - 3a) - (¥ + z}] [(2x - 3a)+ (¥ + 2)]
[t b (o Y]

—[2x-3a-y-z][2x-3a+y + 2]

20 {52 - 1){@2 - 1) + dab
Sollution:
{52—1)[.b2—1)+ dab= 50— 5 -b% 4 1+ 4ab

=ah+1+2ab-a°-b% +2ab
= [az.b2+ 1+2§b)—(§2+b2—25b)
= {ab+ 1) - fa-b)
- [(ab+1)~ (- b)][(sb+ 1)+ (2~ b]]
[-.-52—b2=[a+b][a—bﬂ
=|:ab+1—a+b:||:ab+1+a—b:|
21 xt+xt+1

Solution:
et e l=xt v 2x?t+1-x2

- (xz}z 207 (1) - 2
= (Xz + 1}2 - [)c’}l2
[-.-az—bz = {a+b}{a—b}]

(X +1-x)[x® + 1+ x)

22 {5‘2 + bZ - 4C2}2 - 4\52b2
Solution:
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(62 + b7 - 4 - 4P = (a7 + b2 - 4c2) -~ (2ab)

= (52+b2—4c2—25b}(52+b2—4cz+25-b}
[ - p% = [a+b}[a—b}]
a®+b% - 2ab - 4c*)(a* + b2 + 2ab - 4c?)
(a-b) - {2612)[{5'+ by’ —{2612)
a—b+26]{5—.":!—26]{5+b+26]{a+b—26]

-
|
-

o3 [x%+ay® - 922}2 — 16552
Solution:
[x%+ 4y® - 922)2 —16x% 2
(x%+ A2 - 922]2 — [dxy )
(x%+ - 927 - Ay ) {x® + d® - 927 + duy )
[wa*-b"={a+b)a-b)]

(x%+ dp® - diy - 927 [x® + 4y ® + dxy - 977)
=[x -20) - (32| [(x + 2 - (32)]
= [{x -2y)- 32][{)( -2y )+ 32][{)( +2y ) - Bz][{x + 2y )+ 32]
=[x-2 -3z]|[x -2y +3z][x+ 2y - 32 x + 2y + 32

o4 (a+bF - & +b?
Solution:
(a+b¥ -2 +b*
= a° + 2abr b NE b
= 2ab + 2b®
=bla+b)

25 a-b*-(a+b)

Solution:
a-b*-(a+b)*
= a‘-b?-{a*+ 2ab + b?)
g -b*-& -2ab-b*
- -2ab-2b*
_ _oh(a+b)

26. Q5° - f:El2 - 4]2
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Solution:
9a° - (a° - 4)F
= (3af -(a*- 47
= [Za-(a" - 4)][Ba+ (a® - 4)]
=[Za-a"-4][3a+a" - 4]
= [-a° + 3a- 4][&" + 3a- 4]
=[-&°+da-a- 4][a*+ da-a- 4]
=[al-a+ 41+ 1{-a+ 4)][ala+ 4)- 1{a+ 4]
= [{a+ )4 -a)]l(a+ 4)a-1]]
=(a+ Li(d-a)a+4ila-1)

% 4 iz -11
27. x
Solution:

1
H
+

|

|

M

|

Lo

I
><
)
+
| —
|
M0
o
=
o
I
|
WO

28. 4x*
Solution:
Ax? + L +1
x®

=4x2+%+2—1
¥y

09 - % - 12x - 36
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Solution:
4x% - x* - 12x - 36
= G - (%% 4+ 12x + 36)
= (2P (%% + 2x xx 6+ E7)
= (2w - (x+6)F
= (2% + %+ B2 - x - &)
= (22 4 w4 BN 2x% - A+ B - B)
= (2% + x+ B[ - 20+ 3(x - 27]
= (2 + %+ B - 22+ 3]
= (2xf+ x4+ BN x-202x+3)

30 &lb+c)-b+cP

Solution:
aib+cl-b+cF
=(b+cl[a*-(b+cF]
=b+c)[{la+b+cia-b-cl]
=(b+ciia+b+cifa-b-c)
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EXERCISE 5(D) PAGE: 74
Factorise:

1 &’ -27
Solution:

2% -27 = (&) - (3
~(a-3)[(a) +ax3+(3)] [w&-b7=(a-b)(e" +ab+b7]
= {a-3)[a" +3a+ 9]

2. 1-8a°
Solution:

1-85° = (1) - (24)
- {1- 2&][{1]2+ 1x 22 + {23}2]
[ &= b% = (a-b)( &%+ ab + b?]]
= (1-2a)[1+ 22+ 45" |
3 64-ab®
Solution:
64- &% = (4) - ab®
- {4- a.b][mf + dxab+ {ab]z]
[ 8= b2 = (a-b)[&?+ ab + b2]]
= (4- ab)[16+ 4ab + a7 ]

4. 3%+ 2767
Solution:

a®+ 27b% = (52)3 + {3.'!:!]3
- {22+ )| () - 22 x 3+ ()]
[ & +b®=(a+b)[a*-ab+ bz}]
= (32 + 3.b)[a4 - 35%h + 9.'!:'2]

5 3xy - 8lxY?
Solution:
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By - 81Ty ® = Bxy [ - 27x%7)
- 3y {49~ (3 )))
~ 3y {x* - 3xy][[x2)2 + X% %3y + (3xy ﬂ
[ a°-b° = (a-b){a*+ ab + b7 ]
= 3wy (%% Bxy ) %+ Bxd + IxH?]

= 3xy[x{x =3y ) ? [ X%+ By + 9}.;2]]
= 3wty {x - 3y][x2+ Sy + Elyz]

a2t
6 | &
Solution
3
53 2? {5]3 _ [E]
=
[E,.' + ax —+ ]
[&®-b%=(a-b){&*+ ab+ b?)]
g )
2
7. & +0.064
Solution:
2>+ 0.064= (a) + (0.4)°
- (a+0.4)[(a) - ax0.4+ (0.4)]
[ &%+ b% = (a+ b){a? - ab+ b
= {a+0.4)[a"-0.42+ 0. 16 ]
g. a'-343a
Solution:

at-3435- a{aS—?S)
- a(a-7)[(af + ax7 + (77 ]
[ & -b=(a-b)(a*+ab+ bz}]
= a{a—?][az+?a+ 49]
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9. (x-y)*-8x3

Solution:
(x-y)*-8x°=(x-y)*- (2x)°
= (x-y - 2)[(x - y)* + 2x(x - y) + (2x)*]
[Using identity (a° - b%) = (a - b)(a? + ab + b?)]
= (-X - Y)[X? + y? - 2Xy + 2X? - 2xy + 4x?]
=-(x +y) [7X*- 4xy +y?]

8 b’
10. 27 8
Solution:

8a’ b’ =[2a]3_(£]3
27 8 3 2

[ra® - b®=(a-b)a’=ab+b?)]

_[Ea b][ 4a®  ab bz}
= —-—= + +
3 2 9 3 4

11 56 _ .'!__JE
Solution:
We lknow that,

a+bi=(a+b){a® -ab+ %) . (1)

a’-b®=(a-b)[a*+ab+b7) ...(2)

a5 _ b6 _ (53}2 _ (b3}2
= {a°+ b7 (" - b7)
= (a+b){(a® - ab+ b*){a - b){&" + ab + b*) [from (1) and (2)]
= {a+b){a-b)(a" - ab+ b7} [a" + ab + b7)

12 8% - 75" - 8
Solution:
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We lknow that,
a+bP=(a+b){a® -ab+b%) . (1)
8- 5% = (a-b)(F+ ab+b?) ..(2)
8% -7a°-8=3"-85"+ 3-8
- 2°(2°-8)+ 1{a° - 8)
= (3°+ 1){a° - 8)
- (&% + ') {&° - 2%)
=(a+1){z* -2+ 1){a-2){a*+ 22+ 4] [from (1) and (2]]
=(a+ 1){a - 2){a° - a+ 1){&° + 22 + 4)

13, &° - 27b% + 25°b - 6ab”
Solution:
We lnow that,

& -b=fa-b){a®+ab+b%) ...(1]
a° - 27b% + 2a°b - 6ab?
= (&) - (3b) + 2ab[a - 3b)
~{a-3b)[a*+ax 3+ () |+ 2ab(a-3b) [from (1]
={a—3b][az+ Sab + 9b2:|+ 2&.'5{5—3.":']
= {3—3.'!;'][&2+3§b +9b2+2§b:|
= (a-3b)[a” + 5ab+ 97|
14. 82% - b - dax + 2bx

Solution:
We linow that,

a%-b%=(a-b)[a*+ab+b?) ... (1)
8a° - b° - dax + 2bx = |(2a) - (b} |- 2¢(22- b)
- (22 - b)[(2a)" + 2axb+ (b)" |- 2x (22 - b)
[from (1]]
= (2a-b)[ 48" + 2ab + b* |- 2¢ (2a- b)
=({2a-b)[4a? + 2ab + b? - 2x |
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15. a-b- & + b
Solution:
We lonow that,

a-b'=(a-b){(a®+ab+ b} ...(1)
a-b-a+b'=a-b-[(a -0
={a-b)-(a-b)[& +ab+b?] [from (1)]
= {a—b][l—az—ab—sz

16. 2x3 + 54y3 - 4x - 12y
Solution:
2x3 + 54y3 - 4x - 12y = 2(x3 + 27y° - 2X - 6Y)
= 2{[(0)°+(3y)°] - 2(x +3y)}
[Using identity (a® + b®) = (a + b)(a? - ab + b?)]
=2{[(x + 3y)(x* - 3xy + 9y?)] - 2(x + 3y)}
=2(X + 3y)(x? - 3xy + 9y2- 2)

17.1029 - 3x3

Solution:
1029 - 3x°
= 3(343 - X%)
=3(7%- X%
=3(7-x)(7? + Tx + X
=3(7 - X)(49 + 7x + X?)

18. Show that:
0 (13% - 5%) is divisible by 8.
Solution:
(133 - 59)
[Using identity (a° - b%) = (a - b)(a® + ab + b?)]
=(13 - 5)(13%+ 13 x 5 + 5%)
=8(169 + 65 + 25)
Therefore, the number is divisible by 8.

(i) (35° + 27°)
Solution:
[Using identity (a° + b%)=(a + b)(a® - ab + b?)]
=(35 + 27)(35% + 35% 27 + 27%)
=62 x (35% + 35 x 27 + 27°)
Therefore, the number is divisible by 62.

19. Evaluate:
EE/«xEE7 x5 67 + 435343532453

BE7 x5 E7 -5 A7 x4 33+4 33% 433
Solution:
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Let a= 5 67andb = 433
Then,
EE/ =587 x5 67 + 4. 530xd35:4.53

SE/fx5E67-567xd 353+ 45353433
arvarxa+bxbxhb

axa-axb+bxhb
g + b’

& -ab+b?
(a+b)a® -ab+b*)
g -ab+b*

a+b
=567+4.33
=10
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EXERCISE 5(E) PAGE: 76
Factorise:
x? + Lz +1-7x- l
1. 4x 2X
Solution:
7 1 1
><2+—2+1—?'><—§= {X]E + > = +2>C><><——?'(><+—J

O + 1 2 12a4
2. 957 Za
Solution:
i

z 62+1><+1=><2+a><+l><+1
a

= x[x+a]+é{><+a}

= (x+a}[x+é}

4 x4yt - 2Tyl
Solution:
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x4 4yt = 272y ( } (y ) — Dx2y? - 25y2y2

- X2y ) - 25x2y?

- [ ~2Y - (5xyf [ -b? = fa+b){a-b]]

[0 =)= 5[ (2 -v7) -5

= [ + 5y -2 | 3% - By - 2 |

5. dx*+ 9t 4 11ixy?
Solution:
At + Dt 4 11?2 = (2;{2]2 + [Byz}z + 12522 - 522
= [2¢% + Byz]z — x%y?
[2x* + Byz]z ~[xy )
= (26 + 3y® -y ) (257 + 37 + v
[-&®-b%=[a+b]){a-b]]

X+ ——3
6. x*
Solution:
><2+i2-3=><2+i2-2-1
X s
=><2+L2—2x><xl—1
w *

_1][><_§+1J [+ 8% —b? = {a+b}[ab)]

7 a-b-d45% 4 4b°
Solution:
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a—-b-45 ¢ 4b% = [a—b]—-ﬁl{az—bz}
={a-b)-4{a-b)a+b) [- a7 -b*=[a+b)a-b]]
= {a—b][1—4{a+ b]]
_(2- b)[1- 4a- 4]

6 I{z_a— 3)° - 2(2a-3){a- 1)+ [a-1)
olution:
(22-3)° - 2(22- 3)(a- 1)+ (2 - 1)
-[(e2-3)-(a- 1]
-[2a-3-a+1T
= {5—2}2

0 (#° -32){a° - 32+ 7)+ 10

Solution:
Let us assume, 8° - 33 =x
Then the given expression is,

(67 -3a)(a® - 32+ 7)+ 10= x[x + 7)+ 10

= x*+7x+ 10
X+ Bx + 2x+ 10
X{X+5]+2{X+5]
{X+5]{X+2}
- [8°- 32+ 5)(&° - 32+ 2)

[resubstitute the value of x|
= (&7 - 32+ 5){s° - 22 - 2+ 2}
(27 - 32+ 5){a(a-2) - 1{a- 2))
(¢°- 32+ 5)[(2-1){a- 2]]

10 (& -a){4e®-4a-5)-6
Solution:
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Let Us assume 8 — 8= x

Then the given expression is
(2% - 2){4a” - 4a-5)-6 = x[4x -5)-6

11, X4 " }"4 _ 3)(2};2

Solution:

xtryt-

12 55°-b%-4dab +7a-7b

Solution:

Sat - b7 -
= da’+ a° -
=8 -b?+da?-

= dx®-5x -6
=¥ -85+ 3 -6
= 4w [x - 2]+ 3[x - 2)
= {4 + 3)[x - 2)
=[4(az—a)+3){az—a—2)
[resubstitute the value of x]
= (48" - 4a+ 3)(#* - a - 2)
= (48 - 4a+ 3)(a" - 22+ 2 - 2)
= (4&” - 42+ 3)[a(2-2)+ 1{2- 2))
= (48" - 4a+ 3)(a-2)[a+ 1)

[-a* -5 ={a+ b){a-b]]

dab +7a-7b
-dab+7a-7b
dab + 7a-7b

= (2" -b*)+ da(a-b)+7{a-b)
=(a-b){a+b)+dafa-b)+7{a-b) [-a®-b%=(a+b){a-b]]
={a—b][{a+b]+4ﬁ+?]

={a—b][a+b+4&+?]

=[a—b][5§+b+?:|
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13. 12{3x -2y Y -3xr + 2p -1

Solution:

14. 4{2x -

Solution:

12{3x -2y -3x + 2y - 1= 12{3x -2 )" - (Br - 2] - 1
Let us assume that 3x - 2v = 3
Then the given expression is

12(3x -2¢) - 3x + 2y - 1= 122" -3a- 1
=123 -4a+3a-1
= 4a(3a-1)+ 1{3a- 1)
= {4a+ 1)(3a- 1)
= (4{3x - 2v)+ J{3(3x - 2¥) - 1)
[resubstitute the value of a]
= {12x -8y + 1}(9x -6y - 1)

) -8y + 12y -3

4(2x - 3y)* - 8x+ 12y =3 = 4[2x - 3y)* - 4[2x - 3y) - 3
Let us assume that 2x - 3y = 2
Then the given expression is

4(2x - 3y) - 8x+ 12y -3= 457 - da-3
— 43?2 -6a+25-3
- 2a{22-3)+ 1{2a - 3)
= [2a- 3){2a+ 1)
= (2(2¢ - 3v) - 3){2(2x - 3y} + 1)
= [4x - By - 3)[4x - 6y + 1)

15 3-5r+ % -12(x -y

Solution:
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3-5r+ 5 - 12(x -y ) =3-5[x-y)- 12{x -y}’
Let us assume thatx -y = 2
Then the given expression is
3-5x+ 5 - 12[x -y = 3-5a - 1257
= 3- 92+ 4a- 123°
- 3{1-3a)+ daf1- 3a)
= (3 + 4a){1- 3a)
[resubstitute the value of a]
=3+ Al -y {-3{x-y)
=3+ 4w - 4 ){1-3x+ 3v)

16. 9x% + 3x - 8y - 64y?
Solution:
Ux? + 3w — By — 6y?
= Ox® - 64y + 3x - By
= [(3x)* - (8y )]+ (3x - 8y)
= [(3x 4+ 83— 8yl + (3x - 8y)
=(3x-8yi3x+8y+ 1)

17. 2432 + x - 53

Solution:

232+ x- 53
=22 Bx-Gx - 53
=2\.'§><[><+u'§}—5[><+«_.'§)

= [Eu@b( - 5){>< + ﬁ)

1
18. 4
Solution:

(@+b) - —(2a-bY
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1 2 9 :
“fa+b) - Z{2a-b
rIC T )

Bl

:{a+ bf - %{za—b]z}

=§:{a+bf-g(za-b]ﬂ
_ %:ia+b+ gcza—bﬂ[mb—g(za—b)]]
= é_:a+b+35—%][a+b—3.a+ %H

(53]
(=)=

1
L(Ba-b)(sb- 451}

Bl Bl B

IS

(8a-b)(5b - 4a)

—
o)

19 ab+cd)-& -b*+ *+ &

Solution:
2 aba#cd) At 5% i+ d?
=2ab+2cd-a"-b*+c*+ &
=cf+d®+2cd-a"-b%+ 2ab
=(cf+d*+ 2ad) - (&° +b* - 2ab)
={c+dFf-(a-b)
=(c+d+a-bilc+d-a+hb)

20. Find the value of:
Solution:

(i) (987 - {13)°
(iy (67.8)° - (32.2)°
(67 - (33)
W =733
(18.5)° - (6.5)°
185+ 6.5

(iv)
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(i) (987) -(13)°
- {987 + 13){987 - 13)

= 1000 x 574
= 74000

iy (67.8)° - (32.2)°
- (67.8+32.2)(67.8- 32.2)

= 100x 35.6
= 3560

(6.7) - 3.3)
6.7 - 3.3
(6.7 +3.3){6.7 - 3.3)
(6.7 -3.3)

(iii)

=10

(12.5)° - (6.5)
18.5+ 6.5
(13.5+ 6.5)(18.5-6.5)
(12.5+ 6.5)

(iv)

=12
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