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Polynomials

If ‘a’ is a variable, 'n’ is a positive integer and a,, a,, a,, ..., a, are constants,
then a polynomial in variable « is f(z) = aa’+a, o™ + ... +ax +a,

Coefficients ‘

= —= -1 [
flx) =aa"+a a" +..+taxta,
— o B — -

‘ Terms ‘

Degree of a Polynomial: The power of the highest degree term

Zero of a Polynomial: Areal number a is a zero of a polynomial f(«),
iff f(a) = 0.

Finding the zero of a polynomial f(«) means solving the polynomial
equation f(a) =0

Polynomial Classification

ol
Terms
0 1

ensang Monomial
! ¢ 2 Binomial
S Ca 3 Trinomial
2 & 4 Polynomial of
4 Quartic 4 Terms
5 Quintic
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Exercise 2A

Question 1:

i) Itis polynomial, Degree = 3.

i) Itis a polynomial, Degree = 5.
iii) It is polynomial, Degree = 2.
iv) It is not a polynomial.
v) It is not a polynomial.

vi) It is polynomial, Degree = 108.

viii) It is a polynomial, Degree = 2.

(

(

(

(

(

(

(vii) It is not a polynomial.
(

(ix) It is not a polynomial.

(x) Itis a polynomial, Degree = Q.
(xi) Itis a polynomial, Degree = 0.
(xii) It is a polynomial, Degree = 2.

Question 2:
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The degree of a polynomial in one variable is the highest power of the variable.

i) Degree of 2x - Viis 1.

ii) Degree of 3 - x + x% - 6x3is 3.
iv) Degree of 8x* - 36éx + 5x” is 7.

(

(

(iii) Degree of 9is 0.

(

(v) Degree of x? - x° + 3x1° + 8 is 10.
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(vi) Degree of 2 - 3x?2is 2.

Question 3:

(i) Coefficient of x3in 2x + x2 - 5x° + x*is -5

(ii) Coefficient of x in ¥3 = 22x + 4x™ is =242
I v 7x-3is 2

(iii) Coefficient of x2in 3 3

(iv) Coefficient of x2in 3x - 5is O.

Question 4:
(iyx?/ - 36

(i ye

(iii) 5x° - 8x + 7

Question 5:

i) It is a quadratic polynomial.
i) It is a cubic polynomial.

iii) It is a quadratic polynomial.

(
(
(
(iv) Itis a linear polynomial.
(v) Itis alinear polynomial.
(

vi) Itis a cubic polynomial.

Exercise 2B

Question 1:
p(x) = 5 - 4x + 2x2
() p(0)=5-4(0)+2(0%=5

(i) p(3) = 5 - 4(3) + 2(3%
=5-12+18
=23-12=11

(iil) p(-2) = 5 - 4(-2) + 2(-2)
=5+8+8=21

Question 2:

ply) =4+ 3y -y? + 5y

(i) p(0) = 4 + 3(0) - 02 + 5(0)°
=4+0-0+0=4

(i) p(2) =4+ 3(2) - 22+ 5(2)3
=4+6-4+40
=10-4+40=46

(i) p(-1) = 4 + 3(-1) - (-1)2 + 5(-1)°
=4-3-1-5=-5

Question 3:

f(t) =4t - 3t+6

() f(0) = 4(0)2-3(0) + 6
=0-0+6=6
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=64-12+6=58

(i) f(-5) = 4(-5)2 - 3(-5) + 6
=100+ 15+6=121

Question 4:
(il px)=0
=x-5=0
=x=5

= 5is the zero of the polynomial p(x).

(iNgx)=0
=x+4=0
=>x=-4

= -4 is the zero of the polynomial q(x).

(i) p(t) = O
=2t-3=0
=2t=3

3
=t=12
3
=t = 2isthe zero of the polynomial p(t).
(iVf(x)=0
=3x+1=0

=3x=-1
-1

Sx= 3
=1
=x= 3 isthezero of the polynomial f(x).

1
6 .
! | ¥ &
= x = fi is the zero of the polynomial h(x). @ O
(vii) plx) = 0 K@ Q
X0

=2ax+b=0

-o-b %)
I QQ KQ

*
=x= _?bis the zero of the polynomial p(x) ‘\\\ ®®

Q\ v/
(viii)g(x) =0 e

=4x=0 ‘\Q\
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=2x=0

= Qs the zero of the polynomial q(x).

(ix)p(x) =0
=ax=0
=2x=0

= Qis the zero of the polynomial p(x).

Question 5:
(M px)=x-4
Then,p(4)=4-4=0

= 4 is a zero of the polynomial p(x).

(i) px) =x-3
Then,p(-3)=-3-3=-6
= -3is not a zero of the polynomial p(x).

(i) ply) = 21y+ 1 .
Then, p(_?) =2(T) e
—1

=2 isazeroof the polynomial p(y).

(iv) p(x) = 2 - 5x
o)) e
2

=73 is a zero of the polynomial p(x).

M) px) =(x-1)(x-2)
Then,p(1)=(1-1)(1-2)=0-1=0
= 1 is a zero of the polynomial p(x).
Also,p(2)=(2-1)(2-2)=10=0
= 2 is a zero of the polynomial p(x).

Hence, 1 and 2 are the zeroes of the polynomial p(x).

(vi) p(x) = x? - 3x.

Then, p(0) =02 - 3(0) =0
p(3)=(39)-3(3)=9-9=0

= 0 and 3 are the zeroes of the polynomial p(x).

Vi) p(x) =x2 +x - 6 @
Then, p(2) =22+2-6 .
=4+2-6 60 ’\'\0
Q" ¥
= 2 is a zero of the polynomial p(x). 6

Also, p(-3) = (-3)2-3-6 @K Q
=9-3-6=0 %\ %-

= -3is azero of the polynomial p(x). Q &Q

Hence, 2 and -3 are the zeroes of the polynomial p(x). . (b

R
Exercise 2C @ \/®
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P(x) = (z - a) q(a) + r(a)

Let p(«) be a polynomial of degree greater than or equal to one and ‘a’ be a
real number. If p(«) is divided by (« - a), then the remainder is equal to p(a).

Proof:

Divide p(«) by (« - a), and let q(«) be the
quotient and r(«) be the remainder, where
M) =
But degree of (- a) is 1,

.. degree of r(z) =

Let r(a) =r, then p(a) = (x - a) g(a) + 1
Substituting a- = a, we have

Pla) = (a-a)q(a) +r

= p(a) =0*qla) +r

>pla)= 0+r

= pla) =T

Thus remainder is p(a) when p(«) is divided
by (x - a)

Question 1:
f(x)=x3 - 6x2+9x +3

Now,x-1=0 =2x=1

0 or degree of r(x) < degree of (x - a).

To divide: (8a” + 4a - 2) + (4a - 2)
2a+?2
Ao -2 | 8x +4da+2
8a’ - da
-+
8a -2
8a -4
S+
2

Using the remainder theorem
p(2) = (@ -a) qla) * r(),
p(m)=8mz+4m-2andm=z =7

off)=s () +4x} -2
8x4+2-2
2+0 =2

By the remainder theorem, we know that when f(x) is divided by (x - 1) the remainder is

f(1).
Now, f(1) = 13 -
=1-6+9+3
=13-6=7

.~ The required remainderis 7.

6x12+9x1+3

Question 2:
f(x) = (2x° - 5x% + 9x - 8)
Now,x-3=0 =2x=3

By the remainder theorem, we know that when f(x) is divided by (x - 3) the remainder is

f(3).

Now, f(3)=2x33-5x32+9x3-8
=54-45+27-8

=81-53=28

.~ The required remainder is 28.

Question 3:
f(x) = (3x* - 6x2 - 8x +2)
Now,x-2=0 =2x=2

By the remainder theorem, we know that when f(x) is divided by (x - 2) the remainder is

f(2).

Now, f(2) =3x 2% - ¢x22-8x2+2
=48-24-16+2

=50-40=10

.. The required remainder is 10.

Question 4:
f(x) =x3 - 7x2+ 6x + 4
Now,x-6=0 =2x=6

By the remainder theorem, we know that when f(x

f(6)

Now, f(6) =63 -7x62+6x6+4

\\\

) is divide by ( @e e am


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

=216-252+36+4
=256-252=4
.~ The required remainder is 4.

Question 5:

f(x) = (x3 - 6x% + 13x + 60)

Now,x+2=0 =x=-2

By the remainder the theorem, we know that when f(x) is divide by (x + 2) the remainder
isf(-2).

Now, f(-2) = (-2)° - 6(-2)? + 13(-2) + 60

=-8-24-26+60

=-58+60=2

.. The required remainder is 2.

Question 6:

f(x) = (2x* + 6x3 + 2x2 + x - 8)

Now,x+3=0 =x=-3

By the remainder the theorem, we know that when f(x) is divide by (x + 3) the remainder
is f(-3).

f(-3) = 2(-3)* + 6(-3)°+ 2(-3° - 3-8

=162-162+18-3-8

=18-11=7

.~ The required remainderis 7.

Question 7:

f(x) = (4x° - 12x2+ 11x - 5)
1

Now,2x-1=0 =>x= 2

By the remainder theorem, we know that when f(x) is divided by (2x - 1) the remainder

1 (3)

1
= 4x§— 12 4+5_5
S G
2 2
_1-6+11-10
_ -16 + 122
—4 2_2
-=-
. The required remainder is -2.
O ’\(J@
Question 8: @6 6\'
f(x) = (81x* + 54x° - 9x2 - 3x + 2)

5 &
Now,3x+2=0=x= 3 @
By the remainder theorem, we know that when f(x) is divided by (3x+ 2) the rema@&'s %-

(%)
GG ORTE B RN
N
e Ve
T $
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.~ The required remainder is O.

Question 9:
f(x) = (x3 - ax2+ 2x - a)

Now,x-a=0x ==a2a

By the remainder theorem, we know that when f(x) is divided by (x - a) the remainder is
f(a)

Now,f(a)=a®-aa?+2a-a

=a®-a%+2a-a

=a

.~ The required remainder is a.

Question 10:

Let f(x) = ax® +3x% -3
and g(x) = 2x° - 5x + a
Sf(4)=ax4%+3%x42-3
=64a+48-3
=64a+45
g4)=2x43-5x4+3
=128-20+a

=108 +a

Itis given that:

f(4) = g(4)
=64a+45=108+a
=64a-a=108-45
= 63a=63

=a= % =1

. Thevalueof ais 1.

Question 11:

Let f(x) = (x* - 2x° + 3x2 - ax + b)

- From the given information,
f(1)=1%-2(1)°+3(1)?-a(1)+b=5
=21-2+3-a+b=5
=2-a+b=5..()

And,

f(-1) = (-1)* - 2(-1)° + 3(-1)? - a(-1) + b= 19
=1+2+3+a+b=19
=6+a+b=19..(i)

Adding (i) and (ii), we get
=28+2b=24

=2b=24-8=16 60 L\
=h= % @ O
Substituting the value of b = 8 in (i), we get K% Q

2-a+8=5

=-a+10=5 6\(0 Cb-
=-3=-10+5

=-3=-5 . OQ &Q
=a=5 .\\\ @fb
Sa=5andb=8 §S>\ \/

f(x) =x* - 2x3+3x% - ax+b 4
=x*-2x3+3x?-5x+8 ‘\Q
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~f(2)=(2)*-2(2)°+3(2)2-5(2) + 8
=16-16+12-10+8
-20-10=10

- The required remainder is 10.

Exercise 2D

Factor Theorem

Let p(x) be a polynomial of degree greater than or equal to one and ‘a’ be a
real number such that p(a) = 0, then (x - @) is a factor of p(x).
i.e. (x - a)is a factor of p(x), if p(a) = 0

Proof:
p(x) is a polynomial of degree Find if (x + 1) and (2« - 4) are factors
greater than or equal to one and ‘a’ | of 22" - 92" + . + 12 = p(a)
is a real number such that p(a) = 0.
To prove : (« - a) is a factor of p(x)
Divide p(x) by (« - a), and let q(«)
be the quotient.
g_y_geénsinder thec_\rem, p(ac)_wdhen (i) p(%) =2(2)-9(2y+1(2) +12
pl(\z).e Y (« - a) gives remainder C 16-3642+12= 6
" Pla) = (« - a) q(x) + p(a) Since (i) = 0, (« + 1) is a factor and

-9 +a+ 12

Using Factor theorem:
HpEN)=2(-1Y-9 (1) +1(-1) +12
=-2-9-1+12 =0

= (« - a) is a factor of p(«)

Question 1:

f(x) = (x° - 8)

By the Factor Theorem, (x - 2) will be a factor of f(x) if f(2) = O.
Here, f(2) = (2)° -8

=8-8=0

“ (x - 2)is afactor of (x3 - 8).

Question 2:

f(x) = (2x3 + 7x2 - 24x - 45)

By the Factor Theorem, (x - 3) will be a factor of f(x) if f(3) = O.
Here f(3)=2x3%+7x32-24x3-45

=54+63-72-45

=117-117=0

= (x - 3) is a factor of (2x3 + 7x2 - 24x - 45).

Question 3:

f(x) = (2x*+ 9x® + 6x2 - 11x - 6) Q)
By the Factor Theorem, (x - 1) will be a factor of f(x) if f(1) = O. 0 . O
Here f(1)=2x1%+9x13+6x12-11x1-6 6 ’\.\
=2+9+6-11-6 @ O

~17-17-0 K@ Q
So(x = 1) is factor of (2x4 + 9x3 + 6x2 - 11x - 6). ’@

Qutistion 4: OQ &Q

f(x) = (x* - x2 - 12) .
By the Factor Theorem, (x + 2) will be a factor of f(x) if f(-2) = O. ‘%\\ @fb
Here, f(-2) = (-2)4 - (-2)2- 12 @ v/

=16-4-12

=16-16=0 ‘\Q
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-~ (x +2)is a factor of (x* - x2 - 12).

Question 5:

f(x) = 2x3+ 9%x% - 11x - 30

By the Factor Theorem, (x + 5) will be a factor of f(x) if f(-5) = O.
Here, f(-5) = 2(-5)3 + 9(-5)2 - 11(-5) - 30
=-250+225+55-30

=-280+280=0

“ (X + 5) is a factor of (2x3 + 9%xZ - 11x - 30).

Question 6:
f(x) = (2x*+x3 - 8x2 - x + 6)

By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O.

Here,2x-3=0 =>><=%

81+ 27 - 144 - 12 + 42

8
_ 156 - 156 _

= 0
2

5 (2x - 3)is afactor of (2x* +x° - 8x2 - x + 6).

Question 7:
f(x) = (7x2 -2 x-6=0)
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O.

e (18)- 70 48 28

-14-8-6
=14-14=0
s (x-v2)isafactorof (7- W2 x-6=0).

Question 8:

fx) = V232 +5x+v2=0)
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O.

F(~2) - 268 (B +5(-45)+ 2
-2J§x2—5d§+-4'§
Sa5lsEae

V2 - 52

Here, i =0 @
5 (x+v2) is afactor of (AW2x2 + 5x /2 = Q). *\0

Question 9: @

f(x) = (2x3 + 9x2 + x + k) K@ Q

x-1=0=x=1

Sf(1)=2x13+9x12+1+k 6\'(0 %'

—2+9+1+k \
o~ &

=12+k N (b
Given that (x - 1) is a factor of f(x). ‘%\\ @
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = 0 and@ore f(l\@?

=f(1)=12+k=0

=k=-12. ’\Q
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Question 10:

f(x) = (2x3 - 3x2 - 18x + a)
x-4=0=x=4
~f(4)=2(4)°-3(4)? - 18 x4 +a
=128-48-72+a
=128-120+a

=8+a

Given that (x - 4) is a factor of f(x).
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O and therefore f(4) = O.
=>f(4)=8+a=0

=a=-8

Question 11:

fx) =x*-x3 - 11x% -x +a

x+3=0=x=-3

S f(-3)= (-3~ (-3)%-11(-32 - (-3) +a

=81+27-11x9+3+a

=81+27-99+3+a

=111-99+a

=12+a

Given that f(x) is divisible by (x + 3), that is (x+3) is a factor of f(x).
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O and therefore f(-3) = O.
=>f(-3)=12+a=0

=a=-12.

Question 12:

fx)=(2x3+ax?+ 11x+a+3)
1

2x-1=0=x= 2
Given that f(x) is exactly divisible by (2x - 1), that is (2x - 1) is a factor of f(x).
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O

and therefore f (%) #0.

Therefore, we have
1 1y 1 1
f[§J=2[§] +a[§] +11x§+a+3=0

:>2xé+ax%+%+a+3=0
=>1+%EI+H+EI+3-U
l+a+ 22+ 4a+ 12

=0
& 354
= 9+ I

= 5a -:'35 :[;] @
5a=-35 0 ’\0
o S
2. &
~.Thevalueofa=-7. 6\@ %_Q

Question 13: Q &Q
Let f(x) = (x3 - 10x2 + ax + b), then by factor theorem ’\O (b
N @

(x - 1) and (x - 2) will be factors of f(x) if f(1) = O and f(2) = O. \
f(1)=13-10 12+a 1+b=0 @ \/
=1-10+a+b=0

*
=a3+b=9..0) \Q

= 4
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Andf(2)=2%-10 2%+a 2+b=0
=28-40+2a+b=0

=2a+b=32..(i)

Subtracting (i) from (ii), we get

a=23

Substituting the value of a = 23 in (i), we get
=223+b=9

=>b=9-23

=b=-14

Sa=23andb=-14.

Question 14:

Let f(x) = (x* + ax® - 7x2 - 8x + b)
Now,x+2=0x=-2andx+3=0x=-3

By factor theorem, (x + 2) and (x + 3) will be factors of f(x) if f(-2) = O and f(-3) = O
A f(-2)= (2% +a(-2°-7(-22-8(-2)+b=0
=16-8a-28+16+b=0

=-8a+b=-4

=8a-b=4..0)

And, f(-3) = (-3)*+a(-3)°-7(-32-8(-3)+b=0
=81-27a-63+24+b=0
=-27a+b=-42

=27a-b=42...(i)

Subtracting (i) from (ii), we get,

19a=238

So,a=2

Substituting the value of a = 2 in (i), we get
8(2)-b=4

=16-b=4

=-b=-16+4

=-b=-12

=b=12

Sa=2andb=12.

Question 15:

Let f(x) =x° - 3x? - 13x + 15

Now, xZ + 2x - 3=x%+ 3x - x - 3

=X(x+3)-1(x+3)

=(x+3)(x-1)

Thus, f(x) will be exactly divisible by x2 + 2x - 3= (x + 3) (x - 1) if (x + 3) and (x - 1) are

both factors of f(x), so by factor theorem, we should have f(-3) = 0 and f(1) = O. 0 @
Now, f(-3) = (-3) - 3(-3)? - 13(-3) + 15 6 X\
= 27-3x9+39+15 (74) O
=-27-27+39+15 K@
--54+54-0 (b Q
And, f(1)=13-3x12-13x 1+ 15 %\'
=1-3-13+15

=16-16=0 . 0Q (&Q
“(-3)=0andf(1) =0 .\\\ %)

So, x2 + 2x - 3 divides f(x) exactly. Q\ \/

Question 16: ‘\Q
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Let f(x) = (x° + ax? + bx + 6)
Now, by remainder theorem, f(x) when divided by (x - 3) will leave a remainder as f(3).
So,f(3)=3%+ax3%+bx3+6=3

=27+9a+3b+6=3

=9a+3b+33=3

=9a+3b=3-33

=9a+3b=-30

=3a+b=-10..()

Given that (x - 2) is a factor of f(x).

By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O and therefore f(2) = O.
f(2)= 2°+ax22+bx2+6=0

=8+4a+2b+6=0

=4a+2b=-14

=2a+b=-7..(i)

Subtracting (i) from (i), we get,

=a=-3

Substituting the value of a = -3in (i), we get,

=3(-3)+b=-10
=-9+b=-10
=b=-10+9
=b=-1
Sa=-8andb=-1

Exercise 2E
1. (a+b)=a’+2ab +b’=(-a-b)?
2. (a—b)2=a?-2ab+Db?
3. (a-b)(at+tb)=a2-b?
4. (a+tb+c)2=a’+b’>+c?+2ab+2bc+2ca
5. (a+tb-c)?2=a’+b’+¢>+2ab—2bc—2ca
6. (a—b+c)?=a’+b’+c?—2ab—-2bc+2ca
7. (atb+c¢)i=a’+b?+c¢2—2ab+2bc—2ca
8. (a—b-c)2=a’+b?+c?—2ab+ 2bc—2ca
9. (a+b)y=a*+b*+3ab(a+b)
10. (a—-b)*=a*-b*-3ab(a-b)
11. a* +b*=(a+b)’ - 3ab(a+b)

=(a+Db)(a2—ab+b?)
12. a° —b*=(a—b)* + 3ab(a—Db)
=(a—Db) (a’+ab+b?)
13. a* +b*+c®—-3abe=(a+b+c)(a?+b>+c?—ab—bec—ca)
ifa+b+c =0 then a® + b3+ ¢ =3abc @

Question 1: @
%2 + 12xy = 3x (3x + 4y) K@ Q

()
Question 2: %\ %.
18x2y - 24xyz = bxy (3x - 47) Q KQ

Question 3: \

27233 - 45a%b2 = 9a3b2 (3b - 52) @ \/
*

Question 4: \Q
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2a(x+y) - 3b(x+y) = (x +y) (2a - 3b)

Question 5:

2x (p? +g?) + 4y (p? + ¢?)
= (2x+4y) (p? +q?)

= 20x+ 2y) (p* + 0%)

Question 6:
x(@a-5)+y(5-a)
=x(a-5+y(-1)(a-5)
=(x-y)(a-5)

Question 7:
4(a+b)-6(a+h)?
=(a+h)[4-6(a+Db)]
=2(a+b)(2-3a-3bh)
=2(a+b)(2-3a-3b)

Question 8:
8(3a-2b)?-10(3a-2b)
=(3a-2b)[8(3a-2b)-10]
=(3a-2b) 2[4 (3a-2b) - 5]
=2(3a-2b)(12a-8b-5)

Question 9:

X (x+y)% = 3x%y (x +)

=x (x+y) [(x+y)? = 3xy]
=X (X +y) (X2 +y2 + 2xy - 3xy)
=X (x+y) (x* +y? = xy)

Question 10:
X3+ 2x2 + 5x+ 10
=x2(x+2)+5(x+2)
= (x2+5) (x +2)

Question 11:
X2+ Xy - 2xz - 2yz
=x(x+y)-2z(x+y)

= (x+y) (x-22)

<
Question 12: . O
2% - a2b+ 5ab - 5b 60 c’)\,\
=a?b(a-1)+5b(a-1) Q)

=(a-
=(a-
=bl(a

1) (a2b2+ 5b) K@ Q
1)b (a2 +5)

-1) (a2 +5) 6\(0

Question 13: . O

8- 4a-2a3+a* .\\\ @fb
—4(2-2)-a%(2-a) Q\ v/

=(2-a)(4-2ad% N
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Question 14:

X3 - 22y + 3xy? - 6y°

= X2 (x - 2y) + 3y? (x - 2y)
= (x - 2y) (x> + 3y?)

Question 15:

px +pg - 5g - 5x
=px+a)-5(q+x)
=(x+q)(p-5)

Question 16:

X2 = xy +y - x
=x(x-y)-1(x-vy)
=(x-y)(x-1)

Question 17:
(Ba-1)2-6a+?2
=(8a-1?-2(3a-1)
=(3a-1)[(Ba-1)-2]
=(3a-1)(3a-23)
=3(3a-1)(a-1)

Question 18:
(2x-3)2-8x+ 12
=(2x-3)2-4(2x-3)
=(2x-3) (2x-3-4)
=(2x-3)(2x-7)

Question 19:
a®+a-3a%-3
=a(a?+1)-3(%+1)
=(a-3)(@+1)

Question 20:

3ax - 6ay - 8by + 4bx
=3a(x-2y) +4b (x-2y)
=(x-2y) (3a+4b)

Question 21:
abx? + a?x + b?x +ab
=ax(bx+a)+b(bx+a)

= (bx+a) (ax+b)

Question 22:

P -x2+ax+x-a-1

x3-x2+ax-a+x-1
x-1+alx-1)+1(x-1)

=(x-1)(x2+a+1)

_3
_2

X

Question 23:
2x+4y - 8xy - 1
=2x-1-8xy+4y
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=(2x-1)-4y (2x-1)
=(2x-1) (1 -4y)

Question 24:

ab (x*+y?) - xy (a® + b?)

= abx? + aby? - axy - b2xy
= abx? - a?xy + aby? - b2xy
=ax (bx - ay) + by(ay - bx)
= (bx - ay) (ax - by)

Question 25:
a’+ab(b+1)+b°
=a?+ab?+ab+b3
=a’+ab+ab?+b3
=a(a+b)+b?(a+h)
=(a+b)(a+b?

Question 26:
a®+ab(1-2a)-2b2
=a%+ab-2a?b-2b?
=a(@%+b)-2b(aZ+h)
=(a2+b)(a-2b)

Question 27:
2a?+bc - 2ab - ac
=2a%-2ab-ac+bc
=2a(a-b)-c(a-b)
=(a-b)(2a-¢)

Question 28:

(ax + by)? + (bx - ay)?

= a°x? + b%y? + 2abxy + b?x? + a’y? - 2abxy
= 022 + b2y 2 + b2 + 222

= 022 + b2 + b2y2 + a2

— ><2 (a2 + b2) + y2(a2 + b2)

= (a2 +b?) (< +y?)

Question 29:
al(@a+b-c)-bc
=a2+ab-ac-bc
=al@a+h)-c(a+b)
=(a-c)(a+bh)

Question 30:
ala-2b-c)+2bc
=a%-2ab-ac+2bc
=a(a-2b)-c(a-2b)
=(a-2b)(a-¢c)

Question 31:

a2 + (ax%+ 1)x + a

=a’’+ax+x+a
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=ax2(a+x)+1(x+a)
=(ax2+ 1) (a+x)

Question 32:

ab (x2+ 1) +x (a? + b?)

= abx? +ab + a?x + b%x
= abx? + a?x + ab + b%x
=ax (bx+a)+b(bx+a)

=(bx+a)(ax+b)

Question 33:
x2-(a+b)x+ab
=x%-ax-bx+ab

x (x —a) - b(x - a)

X -a)(x-Db)
Question 34:
x4 Lz -2 - 3%+ 2
x %
2
kY x
(94
% %
Question 1:
25x2 - b4y?
= (5x)2 - (8y)?

= (5x+8y) (5x - 8y)
[+ - b7 = (a+ b)fa- b))

Question 2:

100 - 9x?

= (10)? - (3x)?

=(10+ 3x) (10 - 3x)

[ -b% = (a+ b)fa-b)]

Question 3:

5x2 - 7y?

- (<) - (V)

= {+Bx + Ty (V5 - Ty

Question 4:
(3x + 5y)2 - 472
= (3x+5y)? - (22)?

=(3x+5y+2z) (3x+ 5y -22)
[+ ~b% = (a+ b)(a-b)]

Question 5:
150 - 6x2
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& -b? =fa+b)fa-b
| (a+b)(a-b)] QO
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5+x)(5-%)
-b% = fa+ b) (a - b)]

Question 6:

20x? - 45
=5(4x?-9)
=5[(2x2-(3)?]
=5(2x+3)(2x-3)

[ - b" = (a+b)fa-b)]

Question 7:

3x3 - 48x

=3x (x? - 16)
=3x[(0? - (4)?]
= 3><(><+4) (x-4)

[+ -b% = (a+ b)fa-b)]

Question 8:

2 - 50%?
=2(1-25x?)
=2[(1)?-(5%)?)
=2(1+5x)(1-5x)

[+ - b% = (a+ b) fa - b)]

Question 9:

a? - 48b?
=3(9a% - 16b?)
=3[(3a)% - (4b)?]
=3(3a+4b) (3a-4b)

[ -b% = (a+ b)fa-b)]

Question 10:

X - 64x3
=x(1-64x?)
=x[(1)% - (8x)%]
=x(1+8x)(1-8x)

[+ -b% = (a+ b)fa-b)]

Question 11:
8ab? - 182°
=2a(4b? - 9a%)
=2a[(2b)? - (3a)?]
=2a(2b+3a) (2b - 3a)
£

[

Question 12:

-b% - fa+ b)(a- b
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3a%b - 243ab°

=3ab (a?-81b?)

=3ab[(a)’ - (9b)?]
=3ab(a+9b) (a-9b)

[+ - b% = (a+ b) fa - b)]

Question 13:

(a+b)3-a-b
=(a+b)®-(a+b)
=(a+b)[(a+b)?-1?
=(a+b)(a+b+1)(@+b-1)
[+ -b% = (a+ b)fa-b)]

Question 14:
108a2 - 3(b - ¢)?
=3[(36a% - (b-c)?]

=3[(6a)* - (b-)?]
=3(ba+b-¢)(ba-b+0)
[+ - b% = (a+ b) fa - b)]

Question 15:

x3 - 5x2-x+5
=x2(x-5)-1(x-5)
(x-5)(x-1)
(x=5)(x+1)(x-1)

raf - b% - (a+ b)(a-b)]

— 1l

Question 16:
a?+2ab+b?-9c?

= (a+b)? - (3c)?
=(@+b+3c)(a+b-3c)

[ -b% = (a+ b)fa-b)]

Question 17:
9-a2+2ab-b?
=9-(a?-2ab+b?)

=3%2-(a-h)? @
=(3+a-b)(3-a+bh) R O
& -b% - (a+b)(a-b)] 60 c’)\\

Question 18: K@ Q
a? - 4ac+4c? - b? \®
=a’-4ac+4c?-b? %
=a2-2a2c+(2c)? - b? . OQ &Q
=(a-20)?-b? ‘\\\ @fb

=(a-2c+b)(a-2c-b) \
[+ -b% = (a+ b)fa-b)] @ \.,/
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Question 19:

9aZ + 3a - 8b - 64b?

=9a% - 64b?+3a-8b

= (3a)% - (8b)? + (3a - 8b)
=(3a+8b)(3a-8b)+(3a-8b)
[ -b% = (a+ b)fa-b)]

=(3a-8b)(3a+8b+1)

Question 20:

=(x+y-3)(x-y+3)

Question 21:

4x2 — 9y? —2x - By

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

= (2x+ 3y) (2x - 3y) - (2x + 3y)
e - 6% = fa b) (- )

= (2x+3y) (2x - By - 1)

Question 22:
xt-1
= (X2)2 _ 12

- ~
:(X2+1>(X2_1>[.a b* = (a+ b} (a - b)]

= (x2+ 1) (x+1) (x= 1)
e - = 2 b) 2= 0)]

Question 23:

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

e =0 = (@ s by (a0

=(a-b)(1-a-b)

Question 24:

x4 - 625 66
= (x9)2-(25)2 K Q
= (x2+25) (x* - 25) 6\,® %-

e - 6% = fa b) (- )

= (x2+25) (x2 - 52) . O
=(x2+25) (x +5) (x - 5) .%\\ @fb
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Exercise 2G

Question 1:

X2+ 11x + 30
=x2+ 6%+ 5x+ 30
=X (x+6)+5(x+6)
= (x+6) (x + 5).

Question 2:

X2+ 18x + 32
=x2+16x+ 2x + 32
=X (x+16)+2 (x+ 16)
= (x+ 16) (x+2).

Question 3:
x2+7x-18
=x2+9x-2x-18
=X (X+9) -2 (x+9)
=(x+9)(x-2).

Question 4:
X2+ 5x -6
=x2+bx-x-6
=x(x+6) - 1(x+6)
= (x+6) (x - 1).

Question 5:

y2 -4y +3
=y2-3y-y+3
=y(y-3)-1(y-3)
=(y-3)y-1).

Question 6:

x2 - 21x+ 108
=x2-12x - 9x + 108
=x(x-12) -9 (x - 12)
=(x-12) (x-9).

Question 7:
)(2 -11x-80

=x2-16x+5x-80 " @
=x(x-16) +5 (x - 16) 60 \}O
=(x-16) (x+5). @ O
Question 8: &% Q
X2 - x - 156 \(b
=x% - 13x+ 12x - 156 %

=x(x-13)+ 12 (x - 13) Q &Q

= (x-13) (x+ 12). ‘\’\\O ®®

N\
Question 9: @ y

22-327-105 . Q
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=72-357+3z-105
=7(z-35)+3(z-35)
=(z-35)(z+73)
Question 10:
40+ 3x - x2
=40+ 8x - 5x - x?
=8(5+x)-x(5+x)
=(5+x)(8-x).

Question 11:
6-x-x2
=6+ 2x - 3x-x?
=2(3+x)-x(3+x)

=(3+x)(2-x).

Question 12:

7x%+ 49x+ 84
=7(x%+7x+12)

=7 [x?+4x+ 3x+ 12]
=7[x(x+4)+3(x+4)]
=7 (x+4)(x+3).

Question 13:

m?+17mn - 84n?
=m?+21mn - 4mn - 84n?
=m(m+21n)-4n(m+21n)
=(m+21n) (m-4n).

Question 14:

5x2+ 16x+ 3

=52+ 15x+x+3
=5x(x+3)+1(x+3)
=(5x+1) (x+3).

Question 15:
6x2+17x+ 12

= 6x%+ Ix+8x+ 12
=3x(2x+3)+4(2x+ 3)
=(2x+3) (Bx +4).

Question 16:
9%x2+18x + 8

=9x%+ 12x + 6x+ 8
=3x (3x+4) +2 (3x +4)
=(3x+4) (3x+2).

Question 17:

14x% + 9x+ 1

= 14x2 + 7x+ 2x + 1
=7x(2x+ 1)+ (2x+ 1)
=(/x+1)(2x+1).
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Question 18:
2x%+3x - 90

=2x? - 12x+ 15x - 90
=2X(x-6)+15(x - 6)
=(x-6)(2x+ 15).

Question 19:
2x?+11x - 21

= 2x%+ 14x - 3x - 21
=2x(x+7)-3(x+7)
=(x+7)(2x-3).

Question 20:
3x%-14x+8

=3x? - 12x - 2x+8
=3x(x-4)-2(x-4)
=(x-4) (3x-2).

Question 21:

18x%+3x - 10

=18x%2 - 12x+ 15x - 10
=6x(3x-2)+5(3x-2)
=(6x+5) (3x - 2).

Question 22:
15x2+2x - 8

=15x% - 10x + 12x- 8
=5x(3x-2)+4(3x-2)
=(3x-2) (5x+4).

Question 23:

6x2+ 11x - 10

= 6x2+15x - 4x - 10
=3x(2x+5) - 2(2x+ 5)
=(2x+5)(3x-2).

Question 24:

30x2+7x - 15

=30x2 - 18x + 25x - 15

=6x (5x - 3) + 5 (5%- 3) @

= (5x - 3) (bx +5). 60 ,\O

Question 25: @
24x2 - 41x + 12 %

= 24x2 - 32x - 9x + 12 é Q
=8x(3x-4)-3(3x-4) %\
=(3x-4) (8x-3).

Question 26: .\\\O ®®
2x2-7x-15 Q\ V

= 2x% - 10x +3x - 15 )
=2x(x-5)+3(x-5) ’\Q
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=(x-5)(2x+3).

Question 27:

6x% - 5x-21
=6x%+ 9x - 14x - 21
=3x(2x+3) -7 (2x+3)
=(3x-7) (2x+ 3).

Question 28:

10x% - 9x - 7
=10x%+5x - 14x - 7
=5x(2x+1) -7 (2x+ 1)
=(2x+1) (5x - 7).

Question 29:

5x% - 16x - 21

= 5x%+ 5x - 21x - 21
=5x(x+1)-21(x+1)
=(x+1) (5x - 21).

Question 30:
2x2-x-21
=2x%+6x - 7x- 21
=2x(x+3)-7(x+3)
=(x+3)(2x-7).

Question 31:

15x% -x - 28
=15x2+20x - 21x - 28
=5x(3x+4)-7(3x+4)
=(3x+4) (5x - 7).

Question 32:

8a? - 27ab + 9b?

=8a? - 24ab - 3ab + 9b?
=8a(a-3b)-3b(a-3b)
=(a-3b) (8a-3b).

Question 33:
5x2 + 33xy - 14y?
= 5x2 + 35xy - 2xy — 14y?

=5x(x+7y) = 2y (x+7y) 60 .\O

= (x + 7y) (5x - 2y). @

Question 34: @&% Q
3x3 - x2 - 10x 6\,
=x(3x2 - x - 10)

Question 35: *\Q
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1.2
=
3>< %

=%x2—3><+x—9

-x[%—3]+{x—9]
=2 (x-9)+(x-9)
-{x—g)(%n]

~ B [x+3}_1 B
=(x-19) 3 _3[:: 9) [x + 3).
Question 36:
x2-2x+ 7

16

1 2

: E EZ:Z - ixfzi +7)

= f[élx (dx = 1) =7 (4x - 1]]
i

= E[4:-: - 1) (4= - 7).

Question 37:
\Exz + 3% + ~J§
-»\ﬁxz + )(1-2)(1-\5
-x{\Eer 1'+J§[J§x+ 1,
S (VB xe 1)+ AB).

Question 38:

JE:-:2+ 2x—3\f5

w5 4 5x - 3x - 345

= 5x [x + 5) - 3 (x+ 5)
-(ng-3}(x+-,f§].

Question 39:

2:(2 + 3J§x+ 3

-2x 4 2\5\.(1- -.G‘x+3
-2X{><+J§,+J3{x+q§)
-(x+\l§”2x+\l§].

Question 40:
2\5>c2 + X - 545

.2«,5><Z+6x-5x-5-.f§
= 28x [x + ¥3) -5 [x + VB)
-{x-e-«B] {25)(-5}.

Question 41:

5J5x% + 20x + 35

« 557 4 15x + 5x + 35
= 5% [Bx + 3) + 5 [V5x + 3]

- (4B + 3) [5x + +B).

Question 42:
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742 - 10x - a2

- T2 - 14k e A - 42

-7J§x{x—~f§|+4{x— 2'
- (c- 43} B 4)

Question 43:
63E - a7x + 53

- B3 - 4%k - 2x + 53

-3J§s< [2x - 58] - 1 [2x - 543)
- (o< - 55) {345 - 1)
Question 44:
7x¢ + 241ax + 2
- 7% 4 @ﬁx+@ﬁx+2
- 7% [T+ NB) 4 B [+ AB)

- (V7 + ¥3) (T + +3) = [$7x + 2] .

Question 45:
letx+y=z
Then, 2 (X +y)2 -9 (x +vy) - 5

=2F -9z-5

27 - i0z4+z-5
=2zf{z-5)+1(z-5)
={z-5(2z+ 1)

Now, replacing z by (x +v), we get
2{x+y]z-9{x+y]-5

- ([x * =512 [=+ + 1
-(l:!(+ VV!S]:!2[>(C +(2yr 311] }]

Question 46:

Llet2a-b=c

Then, 9 (2a-b)2 -
-9 - dc-13
-9 - 13+ 9c- 13

=cf9c-13)+ 1(%- 13)
=(c+ 1)~ 13

4(2a-b)-13

Now, replacing c by (2a - b) , we get
9(2a-b)?-4(2a-b)-

-(23—b+l]{9(23—b)—13]
=(2a-b+1)[18a- % - 13)

Question 47:
Letx-2y=1z
Then, 7 (x - 2y)2 - 25 (x - 2y) + 12

- 7F - 2524 12

w7F =21z 4z 4 12
=7z{z-3)-4(z-3)
={z-3)(Fz- 4)

Now replace z by (x - 2y), we get
7 (x=2y)2 - 25 (x - 2y) + 12
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=(><-2v—3]£7 (x - 2y) - 4]
=[x - 2y - 3) [7x - 14y — 4],

Question 48:
Letx?=y

Then, 4x* + 7x% - 2
2

n
iy
<
+
=]
-
]

-4 48y -y-2

=y v+ 2) - 1{y + 2)

= v+ -1

Now replacing y by x2, we get

ax* + 7% - 2

= {xz + 2) {4;(2 - 1} [*.'az -b® = (a-b)(a+ b}:|

- (< + 2) (x4 1) (2x - 1),

Exercise 2H

1. (a+b)=a’+2ab +b’=(-a-b)

2. (a—b)2=a’>-2ab+b?

3. (a-b)(atb)=a>-b?

4. (atb+c)i=al+bl+c2+2ab+2bc+2ca
5. (a+tb-c)?=a’+b?+c?+2ab-2bc—2ca
6. (a—b+c)?=a’+b’+c?—-2ab-2bc+2ca
7. (-atb+c)?=a’>+b’>+c?—2ab+2bc—2ca
8. (a—b-c)i=a?+bl+c2-2ab+2bc—2ca
9. (at+b)y=a*+b*+3ab(a+b)

10. (a—b)?*=2a*-b*—-3ab(a—b)

11. a® +b*=(a+b)®-3ab(a+b)

=(a+b)(a?—ab+b?)
12. a® —b*=(a—b)’ + 3ab(a—b)

=(a—Db) (a2 +ab+b?)
13. a* +b*+¢? —3abec=(a+b+c)(a?+b?+c?2—ab—be—ca)
ifa+b+c=0thena®+b*+¢*=3abc

Question 1:

We know:

(a+b+c)2=a+b?+c?+2ab+2bc+2ca

(i) (a+2b + 5¢)?

= (a)2 + (2b)% + (5¢)? + 2(a) (2b) + 2 (2b) (5¢) + 2(5¢) (a) @

= a2 + 4b2+ 25¢2 + 4ab + 20bc + 10ac 60 ,’\\F)
" O

(i) (2a-b +¢)? @
= (2a)? + (-b)? + ()% + 2 (2a) (-b) + 2(-b) (c) + 2 (c) (2a)

=422+ b2+ 2 - 4ab - 2bc + 4ac. &6 Q
(i) (a - 2b - 3c)? \('b CB_
=(a)2 + (-2b)2 + (-3c)2 + 2(a) (-2b) + 2(-2b) (-3¢) + 2 (-3¢) (a) %

=a?+4b?+ 9c? - 4ab + 12bc - bac. Q KQ
Question 2: \
We know: @ \/

(a+b+c)2=a2+b?+c2+2ab+ 2bc+2ca Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm [Wondsrshars

PDFelement

Remove Watermark g

(i) (2a - 5b - 7¢)?

=(2a)2 + (-5b)2 + (-7c)? + 2 (2a) (-5b) + 2 (-5b) (-7c) + 2 (-7¢c) (2a)
=442+ 25b% + 49¢2 - 20ab + 70bc - 28ac.

(ii) (-3a+ 4b - 5¢)?

= (-3a)2 + (4b)2 + (-5¢)2 + 2 (-3a) (4b) + 2 (4b) (-5¢) + 2 (-5¢) (-3a)
= 9a2 + 16b? + 25¢2 - 24ab - 40bc + 30ac.

2
i) [16 T 2}
27 g

2 2 2 2
-[%a] +(—%b] +[2]2+2[%a] [—%b]+2(—%rb] (2]+2{2l[%a)‘%+ti’_6+4_a_f_b+ga

Question 3:

4x2 + 9y2 + 1672 + 12xy - 24yz - 16xz

= (2%)2+ (3y)2 + (-42)2 + 2 (2%) (3y) + 2(3y) (-42) + 2 (-42) (2x)
= (2x+ 3y - 42)?

Question 4:

X2+ 16y + 472 - 24xy + 16yz - 12xz

= (-3%)2 + (4y)? + (22)? + 2 (-3x) (4y) + 2 (4y) (22) + 2 (22) (-3x)
= (-3x+ 4y + 22)2.

Question 5:

25x2 + 4y? + 972 - 20xy - 12yz + 30xz

= (5%)%+ (-2y)? + (32)? + 2(5%) (-2y) + 2(-2y) (32) + 2(32) (5)
= (5x - 2y + 32)?

Question 6:

(i) (99)2

= (100 - 1)2

[ (a- b = & - 2ab+ b ]

= (100)2 - 2(100) (1) + (1)2

= 10000 - 200 + 1

= 9801.

(if) (998)2

= (1000 - 2)2

= (1000)2 - 2 (1000) (2) + (2)2
= 1000000 - 4000 + 4

= 996004,

Exercise 2| <
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(a+b)y=a?+2ab +b’=(-a-b)’
(a—b)2=a?—-2ab+b?
(a-b)(atb)=a’2-b?
(a+tb+c¢)l=al+b?+c?+2ab+2bc+2ca
(a+b-c)2=a’+Db?+c?+2ab—2bc—2ca
(a—b+c)?=a’+b?+c?—2ab-2bc+2ca
(-a+b+c)?=a’+b’+c?—2ab+2bc—2ca
(a—b-c)?=a’+b?+c?—2ab+2bc—2ca
. (atby=a'+b*+3ab(atb)
10. (a—b)*=2a*-b*-3ab(a—b)
11. a® +b*=(a+b)’-3ab(a+Db)

=(a+b)(a?—ab+b?)
12. a® —b*=(a—b)’ + 3ab(a—b)

=(a—Db) (a2 +ab+b?)
13. a* +b*+¢? —3abc=(a+b+c)(a2+b?+c?—ab—be—ca)
ifa+b+c=0then a®+b*+ ¢ =3abc

A Al b

Question 1:

(i) (3x+2)°
=(3%)°%+(2)°+3x 3x x 2 (3x + 2)
[++(a+ b = &+ b% + 32b (a+ b)]

=27x3+8+18x (3x+2)
=273+ 8+ 54x% + 36x.

(ii) (3a - 2b)3
=(3a)%-(2b)° - 3% 3ax 2b(3a-2b)
[++(a-b)° =" - b° - 3ab (a - b)]

=27a%-8b%-18ab (3a - 2b)
=27 a%-8b3 - 54a%b + 36ab%.

(2. 1]3
3

3
2 3 2 2
-(Ex] + (1] +3x§xx1[§x+1

I:'.'(a+b}3 -a +b + 3ab Ia+b}:|
2 3 2
—Ex +1+2X[§X+1]

8 2 4
-ﬁx +1+§><2+2x.

Question 2: @


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ M e e

PDFelement

Remove Watermark g

3
-[:35}34-[4—15] +3)(3ax4—j5(33+%]
[(a+b)’ =& +b + 3ab (a v b)]
- 2780+ L +9—‘5£3a+ i)
6

4° b 4b
1 27z Sa
- +

=278 + .
b A 16k

3
-[ﬂx] - (27 -Bxi‘x:-(2[ﬂ'x-2
5 5

> [-_-{a—b}3= & -b®-3ab ta—b]]

_ﬁxa_g_ %X[EX—Q
AN

- 3 - — 2 —

“ 15" P

Question 3:

(i) (95)°

=(100-5)3

=(100)° - (5)° - 3% 100 % 5 (100 - 5)

= 1000000 - 125 - (1500 95)

=857375.

(i) (999)°

= (1000 - 1)°

=(1000)° - (1) - 3 x 1000 x 1 (1000 - 1)
= 1000000000 - 1 - 3000 (1000 - 1)

= 1000000000 - 1 - (3000 999)

= 997002999.

Exercise 2] 60 C}'\O
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1. (a+b)=a’+2ab +b’=(-a-b)
2. (a—-b)2=a?>-2ab+b?
3. (a-b)(atb)=a>-b?
4. (atb+c)i=al+b+c2+2ab+2bc+2ca
5. (atb-c)2=a’?+Db?+c?+2ab—2bc—2ca
6. (a—b+c)?=a’+b?+c?—-2ab-2bc+2ca
7. (ra+b+c)?=a’+b?>+c?—-2ab+2bc—2ca
8. (a—b-c)?=a’+b?+c?-2ab+2bc—2ca
9. (at+b)y=a*+b*+3ab(a+b)
10. (a—b)*=2a*-b*-3ab(a—b)
11. a® +b*=(a+b)’-3ab(a+Db)

=(a+b)(a?—ab+b?)
12. a® —b*=(a—b)’ + 3ab(a—b)

=(a—Db) (a2 +ab+b?)
13. a* +b*+¢? —3abc=(a+b+c)(a2+b?+c?—ab—be—ca)
ifa+b+c=0then a®+b*+ ¢ =3abc

Question 1:

X3 +27

—34 33

= (x+3) (x2-3x+9)

Since & +b%=(a+h)[a® —axb+b?)

Question 2:
8x3+27y3
= (2x)° + (3y)®

= (2x+ 3y) [(2x)2 - (2X) (3y) + (3y)?]
Since &% +k* = (a+h) (2% —axb+&2)

= (2% + 3y) (4x2 - bxy + 9v2).

Question 3:

343+ 125 b3

=(7)°+(5p)°

= (7+5b) [(7)? - (7) (5b) + (5b)?]

Since &% +k* = (a+h) (a2 —axb+&?)

= (7 +5b) (49 - 35b + 25b?)

Question 4:

1+64x3 N @
- (1 + (40 60 ’\\Q

= (1443 [(1)? - 1 (4) + (4x°] < O

since a® +b® = (a+b) (8% ~axh+67) 6

= (1+4x) (1-4x+ 16x2). \(& Q
Question 5: Q Q
12523 +3 O »
We know that ’§\\ ®®
a®+h% =(a+h)(a? —axb+h?) @ V
Let it

et us rewrite .\Q
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125a’+%

Question 6:
216x3 + 155
We know that

2 +b° =(a+h)[a? —axb+b?)

Let usrewrite

Question 7:

16x %+ 54x

=2x (8x3+27)

= 2x[(2x)% +(3)°]

= 2x (2x + 3) [(2x)2 - 2x(3) + 39]

Since &% +k* = (a+h) (a2 —axb+&?)

=2X(2x+3)(4x2 -6x +9)

Question 8:

7a%+56b°

=7(a% +8b°)
=7[(@3%+(2b)*]
=7(a+2b)[a?-a2b+(2b)?]

Since & +b%=(a+h)[a® —axb+b?)

=7 (a+2b) (a? - 2ab + 4b?).

Question 9:

x> + %2

=X +1) . O®
=5 (x+ 1[0 =x (1) + (17 60 AN

Since & +b%=(a+h)[a® —axb+b?) @ O

=x2(x+1) & -x+1). K% Q
Question 10: 6\'@ %-
a®+0.008

=(a)®+(0.2)° . OQ (&Q

= (a+0.2) [(a)? - a(0.2) + (0.2)?] \\\ %

Since & +b%=(a+h)[a® —axb+b?) &\ V

=(a+0.2) (a%-0.2a+0.04).
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Question 11:

¥6 +y6

= 6+ (y2)°

= (X2 +y?) [(x2)? = X2 (y2)+ (y2)?]

Since &% +b% = (a+h) (&% —axb+k?)

= (7 +y2) (X =3y + v,

Question 12:

2a%+16b% - 5a - 10b
=2(a%+8b% -5 (a+2b)

=21[(a)®+(2b)3] - 5(a+ 2b)
=2(a+2b)[(a)?-a(2b)+(2b)2] -5 (a+2b)

Since a® +b*=(a+h)(a® —axb+0?)

=(a+2b) [2(a? - 2ab +4b?) - 5]

Question 13:

X3 - 512

=(x)%-(8)°

= (x-8) [(x)2+x(8) +(8)]

Since & -b*=(a—h)(a® +axb+0?)

= (x - 8) (x2 + 8x + 64).

Question 14:

64x% - 343

= (4x)3- (7)3

= (4x = 7) [(4x)% + 4x (7) + (7)?]

Since & -b*=(a—h)(a® +axb+0?)

= (4x - 7) (16x2 + 28x + 49).

Question 15:

1-27x°

=(1)*-(3x)®

=(1-3%) [(1)?+1(3x) + (3xP]

Since & -b*=(a—h)(a® +axb+0?)

= (1-3x) (1+3x+9x2).

Question 16:

1-27x°

=(1)*-(3x)®

=(1-3%) [(1)? +1(3x) + (3xP]

Since & -b*=(a—h)(a® +axb+0?)
= (1-3%) (1+3x+9x2).

Question 17:
We know that

a*-b® =({a-h)[a? +axb+b?)

Let us rewrite

Wondershare
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B - —271 ;

¥
- (2 - (3i

2

=[2><—3i] (2xf +2><x3—1v+[%] }

1 : 2x 1
-[2::—3—'!][41 +§/+9\j—2—}

Question 18:

a®-0.064

=()°%-(04)°
=(a-04)[(@)2+a(0.4)+(0.4)]

Since & —b*=(a—h)(a® +axb+0?)

=(a-04) (a2 +0.4a+0.16).

Question 19:

(a+b)3-8

=(a+b)®-(2)°
=(a+b-2)[(a+b)2+(a+b)2+(2)?]

Since & —b*=(a—h)(a® +axb+0?)

=(a+b-2)[a%+b%+2ab+2(a+b)+4].

Question 20:

x6 - 729

=(x2)3-(9)°

=(x2-9) [(x)2+x2 9+ (9)9]

Since a® —b*=(a—h)(a® +axb+0?)

= (x2-9) (x*+ 9x% + 81)
= (x+3) (x - 3) [(x2 + 9)2 - (3x)?]
= (x+3) (x - 3) (X2 +3x+9) (x2 - 3x + 9).

= =

Question 21:

We know that,
2 —b® =({a-h)[a? +axh+0?)

Therefore,

(@+b)®-(a-b)°
=la+b-(a-b)][(@a+b?+(a+b)(a-b)+(a-b)?
=(a+b-a+b)[a2+b2+2ab+aZ-b2+a2+b?-2ab]
=2b (3a?+b?).

Question 22:

x - 8xy°> %Q
=x(1-8y° & Q
=x[(1)° - (2y)°] \(b %.
=x(1-2y) [(1)2+1(2y) + (2y)?] %

Since a® —b*=(a—h)[a® +axh+b?) OQ &Q
=x(1-2y) (1+2y+4y?). 0\\\ @fb

Q\ v/
Question 23: e
32x* - 500x .

O
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x (8x° - 125)
x [(2x)° - (5)°]
= A [(2x - 5) [(2x)2 + 2x (5) + (5)2]

Since & —b¥=(a—h)[a® +axb+b?)

=A% (2x - 5) (4x2 + 10x + 25).

Question 24:

3a’b-81a%*

=3a%b (a® - 27b%)

=3a*b[(a)® - (3b)°]

=3a%b (a-3b) [(a)? +a (3b) + (3b)?]

since a® -b*=(a—h)(a® +axb+0?)
=3a% (a-3b) (a2 + 3ab + 9p2).

Question 25:
We know that

a*-b® =({a-h)[a? +axb+b?)

]

W

|
mu|"‘

|

3~
—_—

W

|

| =
27

w
|

I
w
|

I
—_—— —
i
|
e W= e
e e e -
w

5]
+
-
+
mm||—-
1
n
-

Question 26:

8a° - b3 - 4ax + 2bx
=8a%-b°-2x(2a-b)

=(2a)° - (b)* - 2x(2a - b)
=(2a-b)[(2a)2+2a (b) + (bY] - 2x (2a - b)
Since a —b*=(a—h)(a® +axb+p?)

=(2a-b) (4a” + 2ab+b?) - 2x (2a - b)

= (2a-b) (4a% + 2ab + b? - 2x).

Question 27:

8a° - b® - 4ax + 2bx
=8a%-b3-2x(2a-b)
=(2a)° - (b)® - 2x(2a-b) @
= (2a-b)[(2a)2+ 2a (b) + (bf*] - 2x (2a - b) 0

Since & —b¥=(a—h)[a® +axb+b?) 6 \
=(2a-b) (4a+2ab+b?) - 2x (2a - b) @ O

= (2a-b) (4a? + 2ab + b? - 2x). @K% Q
Exercise 2K %\' %.
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1. (a+b)=a’+2ab +b’=(-a-b)
2. (a—-b)2=a?>-2ab+b?
3. (a-b)(atb)=a>-b?
4. (atb+c)i=al+b+c2+2ab+2bc+2ca
5. (atb-c)2=a’?+Db?+c?+2ab—2bc—2ca
6. (a—b+c)?=a’+b?+c?—-2ab-2bc+2ca
7. (ra+b+c)?=a’+b?>+c?—-2ab+2bc—2ca
8. (a—b-c)?=a’+b?+c?-2ab+2bc—2ca
9. (at+b)y=a*+b*+3ab(a+b)
10. (a—b)*=2a*-b*-3ab(a—b)
11. a® +b*=(a+b)’-3ab(a+Db)

=(a+b)(a?—ab+b?)
12. a® —b*=(a—b)’ + 3ab(a—b)

=(a—Db) (a2 +ab+b?)
13. a* +b*+¢? —3abc=(a+b+c)(a2+b?+c?—ab—be—ca)
ifa+b+c=0then a®+b*+ ¢ =3abc

Question 1:

125a° + b3 + 64¢8 - 60abc

= (5a)%+ (b)> + (4¢)® - 3(5a) (b) (4c)

= (5a+b+4c) [(5a)2 + b2 + (4c)? - (5a) (b) - (b) (4c) - (5a) (4c)]
[a®+b3+c®-3abc=(a+tb+c) (a2 +b2+c?-ab-bc-ca)l
=(5a+b+4c) (25a2+ b2 + 16c? - 5ab - 4bc - 20ac).

Question 2:

a® +8b3 + ¢4c® - 24abc

=(a)®+(2b)%+ (40> - 3a2b 4c

= (a+2b+4c) [a2 + 4b% + 16c2 - 2ab - 8bc - 4ca).

Question 3:

1+b3+8c% - 6hc

=1+ (b)*+(20)° - 3 (b) (2¢)
=(1+b+20)[1+b2+(2c0)2-b-b2c-2c]
=(1+b+2¢c) (1+b?+4c?-b-2bc-20).

Question 4:

216+ 27b3+8c3 - 108bc

= (6)°+(3b)3 +(2c)? - 36 3b 2c

= (6+3b+20) [(6)?+(3b)? + (2¢)? - 6 3b - 3b 2c - 2¢ 6] @

= (6+3b+20) (36 +9b2 + 4c? - 18b - 6bc - 120). 60 . ()
Question 5: @
2788 - b% + 8c3+ 18abe &6 Q
=(3a)3+ (-b)3 + (2¢)3 + 3(3a) (-b) (2¢) (b

=[3a+(-b) + 2c] [(3a)? + (-b)? + (2¢)? - 3a (-b) - (-b) (2c) - (2¢) (3a)] %\
=(3a-b+20) (922 + b2 + 4c? + 3ab + 2bc - bca). OQ KQ

*
Question 6: ’%\\ ®®
8a®+125b3 - 64c? + 120abc @ \/

= (22)3 + (5b)3 + (-4¢)® - 3 (2a) (5b) (-4c) )
= (2a+5b-4c) [(2a)2 + (5b)2 + (-4c)? - (2a) (5b) - (5b) (-4c) - (-4c) (2;3‘)\0

,Q(\
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= (2a+5b-4c) (4a? + 25b% + 16¢2 - 10ab + 20bc + 8ca).

Question 7:

8- 27b3 - 343c - 126hc

=(2)%+(-3b)3 + (-7¢)* - 3(2) (-3b) (-7¢)

=(2-3b-70)[(2)2+(-3b)2 + (-7¢)? - (2) (-3b) - (-3b) (-7¢) - (-7¢) (2)]
=(2-3b-70) (4+9b% +49c? + 6b - 21bc + 14c).

Question 8:

125 - 8x3 - 27y - 90xy

= (5% + (-2x) + (-3y)> - 3(5) (-2x) (-3y)

= (5-2x=3y) [(5)% + (-2x)? + (-3y)? = (5) (-2x) = (-2x) (-3y) = (-3y) (5)]
=(5-2x-3y) (25 + 4x2 + 9y2 + 10x - bxy + 15y).

Question 9:

228 £ 1642b° + 7 — 12abe

fBa) + (2486 + (¢ - 3 (B3 2Bb) c)
W23+ 22 + ¢

2 + (e e+ - (o) - (e - ) (]
= (J§a+25h + ) {2&2 +80% + @ - 4ab - 24530 - Jﬁac}.

Question 10:

X3+ y3 - 12xy + 64

=x3+y3+ 64 - 12xy

= ()% + (v + (4)° -3 (x) (y) (4)

= (Y + A (07 + ()7 + (47 - xxy -y x4 = 4 xx]
=(X+y+4) (< +y2+ 16 -xy - 4y - 4x).

Question 11:

Putting(a-b)=x,(b-c)=yand(c- a) = z, we get,
(@-bP+(b-cl+(c-a)?

=x3+y3+ 2% where (x+y+2)=(a-b)+(b-c)+(c-a)=0
=3xyz [ (x+y+2)=0= (3 +y3+7%) = 3xyz]
=3(a-b)(b-¢)(c-a).

Question 12:

We have:
(Ba-2b)+(2b-5¢)+(5c-3a)=0
So, (3a - 2b)3 + (2b - 5¢)% + (5¢ - 3a)°
=3(3a-2b) (2b - 5¢) (5¢ - 3a).

Question 13:
a®b-c)+b3(c-a)+c3(a-h)?d
=lab-P+blc-aP+cla-bP?
Now, since,a(b-c)+b(c-a)+c(a-b)
=ab-ac+bc-ba+ca-bc=0
So,a%(b-c)3+b3(c-a)*+c3(a-h)3
=3a(b-c)b(c-a)c(a-b)

=3abc(a-b)(b-c)(c-a).
A\

Question 14:
(5a-7b)%+(9c - 5a)% + (7b - 9¢)®
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Since, (5a - 7b) + (9c - 5a) + (7b - 9¢)
=5a-7b+9c-5a+7b-9c=0

So, (5a - 7b) + (9c - 5a)° + (7b - 9¢)°
=3(5a-7b) (9c-5a) (7b - 9¢).

Question 15:

(x+y=2) (P +y?+22 - xy +yz +2x)

=[x +y+ (2] [0? + () + (22 = (X) (v) - (y) (-2) - (-2) (¥)]
=x3+y3-723+3xyz.

Question 16:

(x = 2y + 3) (X2 + 4y2 + 2xy - 3x + b6y + 9)

=[x+ (-2y) + 31 [()? + (-2y)? + (3) - (x) (-2y) - (-2y) (3) - (3) (¥)]
=(a+b+c)(@2+b%2+c?-ab-bc-ca)

=a%+b%+c3 - 3abc

Where, x=2a, (-2y)=band 3 =c

(x = 2y + 3) (X2 + 4y2 + 2xy - 3x + by + 9)

= ()3 +(-2y)® + (3)?- 3(x) (-2y) (3)

=x3-8y3+ 27+ 18xy.

Question 17:
(X = 2y - 2) (X2 + 4y2 + 72 + 2xy + 7x - 2y7)
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=[x+ (-2y) + (2] [(0% + (-2y)% + (-2)? = (¥) (-2y) = (-2y) (-2) - (-2) (x)]

=(a+b+c)@2+b2+c2-ab-bc-ca)
=a®+b%+c%- 3abc
Wherex=a,(-2y)=band (-z) =c

(X = 2y = 7) (X2 + 4y2 + 72 + 2xy + 7% - 2y7)
= ()3 + -2y + (-2 - 3 (x) (-2y) (-2)
=x3-8y° - 2% - éxyz.

Question 18:
Given,x+y+4=0

We have (x3 +y3 - 12xy + 64)
= ()3 + ()P +(42-3() (v) (4)
=0.

Since, we knowa+b+c=0= (a%+ b3+ c3) = 3abc

Question 19:

Givenx=2y+6

Or,x-2y-6=0

We have, (x° - 8y° - 36xy - 216)

= (x3-8y®-216 - 36xy)

= (x)°+ (-2y)° + (-6)° = 3 (x) (-2y) (-6)

= (x =2y = 6) [(X)2 + (-2y)? + (-6)? = () (-2y) - (-2y) (-6) = (-6) (x)]
= (x = 2y = 6) (x? + 4y? + 36 + 2xy - 12y + 6x)

=0 (x2+4y2 + 36+ 2xy - 12y + 6X)

=0.
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