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Polynomials

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

’ Coefficients ‘

e e
fla) =aa" + a.n_1a:r_' + ...t ax +a,

! Terms ‘

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

Zero of a Polynomial: A real number a is a zero of a polynomial f(x),
iff f(a) = 0.

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

Polynomial Classification

0 AT Terms

onstan 1 Monomial
: Liheds 2 Binomial
¢ Quiagnatic 3 Trinomial
3 Cubi

ueie 4 Polynomial of

4 Quartic 4 Terms
2 Quintic

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com
RS Aggarwal Class 9 Mathematics Solutions

Exercise 2A

Question 1:
i) Itis a polynomial, Degree = 5.
ii) It is polynomial, Degree = 3.
iii) It is polynomial, Degree = 2.
iv) It is not a polynomial.
v) It is not a polynomial.

vi) It is polynomial, Degree = 108.
i

(

(

(

(

(

(i

(vii) It is not a polynomial.
(viii) It is a polynomial, Degree = 2.
(ix) It is not a polynomial.

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

Question 2:

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

i) Degree of 2x - Vs 1.
ii) Degree of 3 - x+x2 - 6x3is 3.

iv) Degree of 8x% - 3éx + 5x is 7.

(

(

(iii) Degree of 9is 0.

(

(v) Degree of x? - x°> + 3x10 + 8is 10.
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(vi) Degree of 2 - 3x2 s 2.

Question 3:
(i) Coefficient of x3in 2x + x2 - 5x3 + x*is -5

2z .
(mc%ﬁmﬂwwme§—35X+4x'S—&E

I ¢ 7x-3is X
(iii) Coefficient of x2in 3 3

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

Question 4:
(iyx?’ - 36

(i) y'é

(iii)) 5x3 - 8x + 7

Question 5:
i) Itis a quadratic polynomial.
i) It is a cubic polynomial.
iii) It is a quadratic polynomial.

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

vi) It is a cubic polynomial.

Exercise 2B

Question 1:
p(x) =5 - 4x + 2x?
(i) p(0) = 5-4(0) +2(0)2=5

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

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

Question 2:

ply) =4+ 3y -y?+ 5y°

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

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

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

Question 3:
f(t)=4t2-3t+6

(i) f(0) = 4(0)2 - 3(0) + 6
=0-0+6=6

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

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

Question 4:
(i pk)=0
=x-5=0
=x=5

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

(ilax)=0

=2x+4=0

=>x=-4

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

(i) p(t) =
=22t-3=0
=2t=3

3
=t=12
3
2

is the zero of the polynomial p(t).

(iV)f(x)=0
=3x+1=0

I
col I oee] I
—

is the zero of the polynomial f(x).

(V) glx)=0
=5-4x=0

is the zero of the polynomial h(x).

(vii) p(x) =0
=2ax+b=0

=ax=-b
—b
=X= i
=t
=x = a isthe zero of the polynomial p(x)

(viii) g(x) =0
=24x=0
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=2x=0

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

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

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

Question 5:

(Hpk)=x-4
Then,p(4)=4-4=0

= 4 is azero of the polynomial p(x).

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

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

=72 isazeroof the polynomial p(y).

=7 is a zero of the polynomial p(x).

(V) px) = (x = 1) (x - 2)
Then,p(1)=(1-1)(1-2)=0-1=0
= 1isazero 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) = x2 - 3x.

Then, p(0) =07 - 3(0)=0
p(3)=(3%)-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

=6-6=0

= 2isazero of the polynomial p(x).
Also,p(-3)=(-3)-3-6
=9-3-6=0

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

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

Exercise 2C
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Remainder Theorem

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).

P(x) = (x - a) q(x) + r(x)

Proof: To divide: (84° + 4« - 2) + (4a - 2)
Divide p(x) by (a - a), and let g(a) be the 20+ 2
quotient and r{x) be the remainder, where 4a-2 |8+ 4a+2
r(x) = 0 or degree of r(«) < degree of (x - a). 84" - 4a
But degree of (x-a) is 1, z +8.x,—2
. degree of r(x) =0 B

- *

Let r(x) = r, then p(a) = (a - a) q(a) + r
Substituting « = a, we have

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

= pla) =0 x qla) +r

2
Using the remainder theorem
pla) = (x - a) G(x) + r(z), 1
D(a:)=8:rz+4.fc-28nda:=z =5

=pla)= 0+r : o
= pla) =1 logu i) seeg-2
Thus remainder is p(a) when p(«) is divided =8 x7 +2-2
by (x -a) =2+0 =2

Question 1:

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

Now,x-1=0 =x=1

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

Now, f(1)=13-6x12+9x 1+3

=1-6+9+3

=13-6=7

- Therequired remainderis 7.

Question 2:

f(x) = (2x° - 5x2 + 9x - 8)

Now,x-3=0 =x=3

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

Now, f(3)=2x3%3-5x3%+9x3-8

=54-45+27-8

=81-53=28

- The required remainder is 28.

Question 3:

f(x) = (3x* - 6x? - 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% - 6x22-8x2+2

=48-24-16+2

=50-40=10

.~ The required remainder is 10.

Question 4:

f(x) =x3 - 72+ 6x+ 4

Now,x-6=0 =2x=6

By the remainder theorem, we know that when f(x) is divide by (x - 6) the remainder is
f(6)

Now, f(6) = 63 -7 x 62+ 6x 6+ 4
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=216-252+36+4
=256-252=4
.~ The required remainder is 4.

Question 5:
f(x) = (x3 - 6x2 + 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

is f(-2).

Now, f(-2) = (-2)3 - 6(-2)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 =2x=-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) = (4x3 - 12x2+ 11x - 5)
1

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

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

7
) o -l )

- The required remainder is -2.

Question 8:

f(x) = (81x* + 54x3 - 9x2 - 3x + 2)
—2
Now,3x+2=0 =x= 3

By the remainder theorem, we know that when f(x) is divided by (3x+ 2) the remainder is
-2
H(F)
4 3 2
o (30 (3 43 A (3)->

16 -2 4
=8ixa+54[§]—9[§]+2+2
=16-16-4+4=0
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. The required remainder is O.

Question 9:

f(x) = (x5 - ax? + 2x - a)

Now,x-a=0x ==a

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

Now,f(a)=a’-aa2+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%+3x42-3
=64a+48-3
=64a+45
g4)=2x4%-5%x4+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

S Thevalueofais 1.

Question 11:

Let f(x) = (x* - 2x%+ 3x% - 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)2 - a(-1) +b=19
=1+2+3+a+b=19
=6+a+b=19..(i

Adding (i) and (i), we get

=8+2b=24
=2b=24-8=16
=b:%

Substituting the value of b = 8 in (i), we get
2-a+8=5

=-a+10=5

=-3=-10+5

=-a=-5

=a=5

Sa=5andb=8

f(x) =x* - 2x3+ 3x% - ax+b
=x4-2x3+3x2-5x+8
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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 (« - a) 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 palynomial of degree Find if (x + 1) and (2« - 4) are factors
greater than or equal to one and ‘a’ | of 2a" - 9™ + &« + 12 = p(a)
I-? areal n.umber §uchfth?t p(‘F) = ? Using Factor theorem:
O prove : (« - a) is a factor of p(x ()p(1) =2 (-1 -9 (1) + 1(-1) + 12
Divide p(x) by (a - a), and let g(a) =
be the guotient.
By Remainder theorem, p(«) when  (jj) p(%) =2(2)7-9(2¢ +1(2) +12
divided b - i ind
pl{\.‘:)-e Y (x - a) gives remainder & BL38 4 S P
" pla) = (x - &) q(z) + p(a) Since (i) = 0, (x + 1) is a factor and
= p(a) = (x-a)q(a) [ pla) = 0] (i) # 0, (2« - 4) is not a factor of
-9 +at+ 12,

= (a - a) is a factor of p(a)

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 a factor of (x3 - 8).

Question 2:

f(x) = (233 + 7x2 - 24x - 45)

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

=54+63-72-45

=117-117=0

-~ (x - 3)is afactor of (2x3 + 7x% - 24x - 45).

Question 3:

f(x) = (2x* + 93 + 6x% - 11x - 6)

By the Factor Theorem, (x - 1) will be a factor of f(x) if f(1) = O.
Here, f(1)=2x 1%+ 9x 13+ 6x12-11x1-6
=2+9+6-11-6

=17-17=0

So(x = 1) is factor of (2x* + 9x3 + 6x2 - 11x - 6).

Question 4:

f(x) = (x* - x2 - 12)

By the Factor Theorem, (x + 2) will be a factor of f(x) if f(-2) = O.
Here, f(-2) = (-2)% - (-2)? - 12

=16-4-12

=16-16=0
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~(x+ 2)is afactor of (x* - x2 - 12).

Question 5:

f(x) = 2x3+ 9x2 - 11x - 30

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

=-280+280=0

. (x+ 5) is a factor of (2x3 + 9x? - 11x - 30).

Question 6:
f(x) = (2x* +x% - 8x2 - x + 6)
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O.

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

81+ 27 - 144 - 12 + 48

g
_ 156 - 156 _

0
8

-~ (2% - 3)is a factor of (2x* +x3 - 8x2 - x + 6).

Question 7:
f(x) = (7x2-4v2x- 6 =0)
By the Factor Theorem, (x - a) will be a factor of f(x) if f(a) = O.

2
e T1P) - 70 a1 P

~14-8-6
=14-14=0
~(x-v2)isafactorof (7- /2 x-6=0).

Question 8:

fx) = (@Av2x2 +5x+vV2 =0)
By the Factor Theorem, (x — a) will be a factor of f(x) if f(a) = O.
(2} - 22 (-3 = 5[-2) + 12
=22 x2-5Z2 442
=42 -5{2 + 2
Here, =52-52-0

5 (x+v2) is a factor of (4v2x2 + 5x +v2 = Q).

Question 9:

f(x) = (2x3+ %2+ x + k)

x-1=0=x=1

Sf(1)=2x1%+9x12+1+k

=2+9+1+k

=12+k

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) = O and therefore f(1) = O.
=f(1)=12+k=0

=k=-12.
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Question 10:

f(x) = (2x3 - 3x2 - 18x + a)

x-4=0=x=4

~f(4)=2(4)°-3(4)2-18x4 +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

=3=-8

Question 11:

fx)=xT-x3-11x%2-x+a

x+3=0=x=-3

5 f(-3) = (-3 (-3)3-11(-3)?- (-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:
f(x) = (23 +ax?+ 11x+a+3)

1

2x-1=0=2x=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) =0

and therefore f (%) =0.

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

:>2x%+ax%r+%+a+3=0
:>l+la+H+a+3=0

f+5|4+22+4a+12
=S — .0

=:-56+35=O

:>56!-f135=0

= 5a=-35

-35

=4=_=_--7

5

S Thevalueofa=-7.

Question 13:

Let f(x) = (x3 - 10x2 + ax + b), then by factor theorem

(x - 1) and (x - 2) will be factors of f(x) if f(1) = 0 and f(2) = 0.
f(1)=1%-10 1?2+a 1+b=0

=1-10+a+b=0

=a+b=9..()
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Andf(2)=23-10 2%+a 2+b=0
=8-40+2a+b=0

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

Subtracting (i) from (ii), we get

a=23

Substituting the value of a = 231in (i), we get
=23+b=9

=2b=9-23

=b=-14

Sa=23andb=-14.

Question 14:

Let f(x) = (x* + ax® - 7x% - 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) = 0 and f(-3) = O
Sf(-2)= (-2 +a(-23-7(-22-8(-2)+b=0
=16-8a-28+16+b=0

=-8at+b=-4

=8a-b=4..()
And,f(-3)=(-3)*+a(-3)3-7(-3?-8(-3)+b=0
=81-27a-63+24+b=0
=-27a+b=-42

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

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

19a=38

So,a=2

Substituting the value of a = 2in (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) =x3 - 3x? - 13x + 15

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

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

=(x+3)(x-1)

Thus, f(x) will be exactly divisible by xZ +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.
Now, f(-3) = (-3)% - 3(-3)2 - 13 (-3) + 15

=-27-3x9+39+15

=-27-27+39+15

=-54+54=0

And,f(1)=1%-3x12-13x1+15

=1-3-13+15

=16-16=0

S f(-3)=0andf(1) =0

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

Question 16:
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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%+ax32+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) = 0.
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)?=a’-2ab+Db?
3. (a-b)(at+tb)=a>-b?
4. (a+tb+c¢)2=a?+Db?+c?+2ab+2bc+2ca
5. (atb-c)2=a2+b?+c?+2ab—2bc—2ca
6. (a—b+c)=a2+b?+c?-2ab-2bc+2ca
7. (ratb+e¢)?=a’+b?+c?-2ab+2bc—2ca
8. (a—b-c)2=a?+b?+c2—2ab+ 2bc—2ca

9. (at+b)=a’+b*+3ab(atb)
10. (a—b)3=a*-b*-3ab(a-Db)
11. a® +b*=(a+b)’—3ab(a+b)
=(a+Db)(a?—ab+b?
12. a>-b*=(a—Db)’ +3ab(a—b)
=(a—b) (a2 +ab+b?)
13. a> +b*+¢?—3abec=(a+b+c)(a2+b?+c2—ab—be—ca)
ifa+b+c=0thena®+b®+ ¢’ =3abc

Question 1:
92 + 12xy = 3x (3x + 4y)

Question 2:
18x2y - 24xyz = bxy (3x - 42)

Question 3:
27a%p% - 45a%h? = 9a%p? (3b - 5a)

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

Question 5:

2x (p? + @) + 4y (P? + ¢?)
= (2x+4y) (p? +¢?)
=2(x+2y) (p* + ¢?)

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

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

=x (x+y) [(x+y)? - 3xy]

=X (x+y) (x2 +y? + 2xy - 3xy)
=x(x+y) (6% +y? - xy)

Question 10:
3+ 2x2 + 5x + 10
=x2(x+2)+5(x+2)
= (x?+5) (x+2)

Question 11:

X2+ Xy - 2xZ - 2yZ
=x(x+y) -2z (x+vy)
= (x+y) (x-22)

Question 12:
a’b-a’b+5ab-5b
=a’b(a-1)+5b(@-1)
=(a-1)(a’b+5b)
=(a-1)b%+5)
=b(a-1)(a®+5)

Question 13:
8-4a-2a°+a*
=4(2-a)-a%(2-a)
=(2-a)(4-2a9
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Question 14:

X3 - 2x2y + 3xy? - by°
=x2 (x - 2y) + 3y? (x - 2y)
= (x = 2y) (x> + 3y?)

Question 15:
PX+pg - 5g - 5x
=px+a)-5(q+x
=x+g)(p-5)

Question 16:
X2 =Xy +y - X
=x(x-y)-1{x-v)
=x-y)(x-1)
Question 17:
(3a-1)?-6a+2
=(3a-1)?-2(3a-1)
=(3a-1)[(3a-1)-2]
=(3a-1)(3a-3)
=3(Ba-1)(a-1)

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

Question 19:
a®+a-3a%-3
=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:
x3-x2+ax+x-a-1
=x3-x2+ax-a+x-1

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

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 (x2+y?) - xy (a2 + b?)

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

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

Question 26:
ad+ab(1-2a)-2b2
=a%+ab-2a%b - 2b?
=a(a®+b)-2b(a’+b)
=(a%+b)(a-2b)

Question 27:

2a%+bc - 2ab - ac
=2a% - 2ab-ac+hbc
=2ala-b)-c(a-h)
=(a-b)(2a-¢)

Question 28:

(ax +by)2 + (bx - ay)?

= a2x2 + b2y2 + 2abxy + b2 + ay? - 2abxy
= 222 + b2y2 + b22 + a2y2

=022 + D22+ b2 + a2y2

— ><2 (82 + b2) + y2(a2 + b2)

= (a2+b?) (x> +y?)

Question 29:
ala+b-c)-bc
=a?+ab-ac-bc
=ala+b)-cla+h)
=(a-cf(a+b)

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

Question 31:

a2+ (ax?+ 1x+a

=a%?+al+x+a
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=ax(a+x) +1(x+a)

=(ax?+1)(a+x)

Question 32:

ab (x?+ 1) +x (a2 + b?)
= abx? + ab + a?x + b%x
=abx? +a%+ab + b’
=ax (bx+a)+b(bx+a)

=(bx+a)(ax+b)

Question 33:
x?~(a+b)x+ab
=x2-ax-bx+ab
=x(x-a)-b(x-a)
=(x-2a)(x-b)

Question 34:

x2+1—2—2—3x+§
w x

Exercise 2F

Question 1:

25x2 - 64y?

= (5%)2 - (8y)?

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

[+&" - b% = (a+ b} (a-b)]

Question 2:

100 - 9x?

=(10)% - (3x)?

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

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

Question 3:
5x2 - 7y2

Question 4:

(3x+5y)2 - 472

= (3x + 5y)? - (22)?

= (3x+ 5y +27) (3x + 5y - 27)
[ - b7 - fa+ b)(a-b)]

Question 5:
150 - 6x2
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=6(25-x2)

=6(52-x?)

=6(5+x)(5-x)

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

Question 6:

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

[+&" - b% = (a+ b} (a-b)]

Question 7:
3x5 - 48x
=3x(x° - 16)
=3x[()? - (4)2]
=3x(x+4) (>< 4)
2

[

Question 8:

2 -50%°

=2(1-25%2)
21(1)? - (5%?)
1+ 5><) (1-5x)

=2(
[+ - b? - fa+ b)(a-b)]

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

Question 9:

2732 - 48b?

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

=3(3a+4b) (3a-4b)

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

Question 10:
X - 64x3
=x(1-64x9)

x[(1)? - (8x)?]
X (1+8x) (1-8x)

&’ -bf = (a+b)(a-b)

[ Il I\

Question 11:

8ab? - 183°

=2a(4b? - 93?)

=2al(2b)? - (3a)?]
=2a(2b+3a)(2b-3a)

& - b% = (a+ b) (a-b)]

Question 12:
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3a°b - 243ab®
=3ab(a?-81b?)

= 3ab[(a)? - (9b)?]
=3ab(a+9b)(a-9b)

[+&" - b% = (a+ b} (a-b)]

Question 13:

(a+b)®-a-b
=(a+b)?-(a+h)
=(a+b)[(@a+b)?-17
=(a+b)(a+b+1)(a+b-1)
8" - b% = (a+ b) (a-b)]

Question 14:

108a2 - 3(b - ¢)?

=3[(36a% - (b -¢)7]

=31[(6a)? - (b- )]
=3(ba+b-c)(ba-b+c)

[+ - b? - fa+ b)(a-b)]

Question 15:

x3-5x%-x+5
=xZ(x-5)-1(x-5)
=(x-5)(x*-1)
=(x-5x+1)(x-1)

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

Question 16:

aZ+ 2ab+b? - 9c?
=(a+b)?-(30)?
=(a+b+3c)(a+b-3c)

[+&" - b% = (a+ b} (a-b)]

Question 17:
9-aZ+2ab-b?
=9-(a?2-2ab+b?
=32-(a-b)?
=(3+a-b)(3-a+b)

[&" - b% = (a+ b) (a-b)]

Question 18:

a2 - 4ac + 4c? - b?

=a2 - 4ac+4c?-b?
=a’-2a2c+(20)%-b?
=(a-2c)%-b?
=(a-2c+b)(a-2c-b)

[+ - b% = (a+ b} (a-b)]
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Question 19:

9a2+3a - 8b - 64b?
=9a%-64b%+3a-8b

=(3a)? - (8b)2+ (3a - 8b)
=(3a+8b) (3a-8b)+(3a-8b)

8" - b% = (a+ b) (a-b)]

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

Question 20:

x2-y2+ 6y -9

=x2-(y? -6y +9)

-x2—<v2 2y3+39
x% - (y-23)?

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

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

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

Question 21:

4x? - 9y? - 2x - By

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

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

& - b% = (a+ b) (a-b)]

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

Question 22:
41
_ (X2)2 _ 12

.. 2_ 2_ —
=(X2+1)(X2_1)[.a b® - (a+ b} (a- b)]

=2+ 1) (x+ 1) (x - 1)
[+ -b? - fa+ b)(a-b)]

Question 23:

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

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

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

Question 24:

x4 - 625

= (x%)? - (25)?

= (x2+25) (x2 - 25)

[&" - b% = (a+ b) (a-b)]

= (x?+25) (¥* - 57)
= (x2+25) (x+5) (x - 5)

[+ - b% = (a+ b} (a-b)]
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Exercise 2G

Question 1:

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

Question 2:

X2+ 18x+ 32

=x?+ 16x+2x + 32
=x(x+16)+2(x+16)
= (x+16) (x+2).

Question 3:

X2 +7x-18
=x?+9x-2x-18
=x(x+9)-2(x+9)
=(x+9)(x-2).

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

Question 5:

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

Question 6:

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

Question 7:

X% - 11x - 80

=x2 - 16x+ 5x - 80
=X (x-16)+5(x-16)
=(x-16) (x+5).

Question 8:

X2 - x - 156
=x?-13x+12x- 156
=x(x-13)+ 12 (x-13)
=(x-13) (x + 12).

Question 9:
72 -32z- 105
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=72-357+3z-105
=7(z-35)+3(z-35)
=(z-35)(z+3)

Question 10:
40+ 3x - x?

=40 +8x - 5x - %2
=8(5+x)-x(5+x)
=(5+x)(8-x).

Question 11:
6-x-x?

=6+ 2x-3x - x?
=2(3+x) -x(3+x)

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

Question 12:
7x2+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?
=m2+21mn - 4mn - 84n2
=m(m+21n) -4n(m+21n)
=(m+21n) (m - 4n).

Question 14:

5x%+ 16x + 3

=5x7+ 15 +x+3
=5x(x+3)+1(x+3)
=(5x+1) (x+ 3).

Question 15:
6x%+17x+ 12

= 6x2+ 9%+ 8x + 12
=3x (2x+ 3) +4(2x + 3)
=(2x+3) (Bx+4).

Question 16:
Ox%+18x+8
=9x%+12x+ 6x+8

= 3% (3x+4) +2 (3x + 4)
=(3x+4) (3x+2).

Question 17:

14x% + 9x+ 1

= 1452+ 7+ 2x + 1
=7x(2x+ 1)+ (2x+ 1)
=(7x+1)(2x+1).
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Question 18:
2x2+3x - 90

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

Question 19:

2%+ 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% - 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:
6x?+11x - 10

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

Question 24:

30x%+ 7x - 15

=30x? - 18x+25x - 15
=6x(5x - 3)+ 5 (5x- 3)
=(5x-3) (bx +5).

Question 25:

24x% — 41x+ 12

=24x% - 32x - 9x+ 12
=8x(3x-4)-3(3x-4)
=(3x-4) (8x - 23).

Question 26:
2x2 - 7x-15
=2x%2-10x+3x - 15
=2x(x-5)+3(x-5)
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5) (2x + 3).

Question 27:

6x? - 5x - 21

= 6%+ 9x - 14x - 21
=3x(2x+3) -7 (2x+3)
=(38x-7)(2x+3).

Question 28:

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

Question 29:

5x2 - 16x- 21

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

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

Question 31:

15x% - x - 28
=15x%+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:

5x? + 33xy - 14y?

= 5x2 + 35xy - 2xy - 14y?
=5x(x+7y) - 2y (x+ 7y)
= (x+7y) (5x-2y).

Question 34:

3x3 - %2 - 10x

3x(x-2)+5(x-2)]

x(
=x[3x? - 6x+ 5x - 10]
=x|
X (x-2) (3x+5).

Question 35:
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1.2
—x"-2x-9

E]
—%x2—3x+x 9

=x[§ ] [x-9)

=X (x-9)+(x-9)
SPTEON

-2 A L oy,

Question 36:

x2-2x+l

16

1
- = (16>< - 3o 4 ?]

. % (16x* - 4x - 28x + 7)

" %[ (4x - 1) -7 (4x - 1)]
%{ % — 1) [4x - 7).

Question 37:

\5}(2 + 3% + sﬁ

-Jixz+x+2x+»\§
=x(&x+i]+@{ﬁx+il

- (B x s 1) [+ 4R).

Question 38:
ngz + 2% - 3\1"-

-qﬁx + 5x = 3w - 'ql’_
S (x B)-3 (x )

- (Bx-3)(x+ ).

Question 39:
2+ 3%+ 3

-2x2+2q§x+q§x+3
=2x(3<+J§]+J3{X+J§]
-{x+\l§][2x+\5].

Question 40:
23 + x - 53
-2\§x2+6x-5x-5~)§
=2\P‘§< {Xlﬁ]—S[x'l"J@,
= [x + \5} [2@:& - 5).

Question 41:
5¢5x% + 20x + 35
= 5B & 15x% + 5x + 345

=5x(J§x+3]+J§(J§x+3'
-{Jg):+3] {5)(1--\[5].

Question 42:
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742 - 10x - 42
w 7087 - 1dx s dx - 443
—?sz(x Jﬁ]+4[x -u"_l
{x-q’_]{?@x+4]

Question 43:
EV3E - a7x + 53
-6.}§x2-45x-2x+5\5
= 35 [2x - 54B) -1 [2¢ - 545
- [2>< - 5J§} [3-.J§x - 1'.

Question 44:
75 + 2J1x + 2
= 7%+ éﬁx+ \5\5):+2
- T [¥7x + ¥B) + 42 [Fx + B)
= (V7% + ¥3) [V7x + §3) = (V7 + 2 .

Question 45:

letx+y=1z

Then, 2 (x +y)2 -9 (x+y) - 5
=2F-9z-5

-2F - 10z+z-5
=2z{z-5)+1{z-3)

={z-5) {2z + 1)

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

- [[x +y) - 5:| [{2 fx+ y)+ }]

=[x+ y-5)(2¢+ 2y + 1),

Question 46:
let2a-b=c
Then, 9 (2a-b)2-4(2a-b)-13
=9 - dc-13
=9 - 13+ Sc- 13
=c(9c-13)+ 1 {9 - 13)
=(e+ (- 13
Now, replacing cby (2a - b) , we get
9(2a-b)2-4(2a-b)-13

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

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

=72 - 2524 12

-7 - 21z- 4z + 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}P (x - 2y) - 4]
=[x -2y -3)[7x - 14y - 4),

Question 48:

Letx?=vy

Then, 4x*+ 7x? - 2

=4y’ 47y -2

-4 48y -y -2

=dyfy+2)-1{yv+2)

= v+ -1

Now replacing y by x2, we get

dx® 4 ?xz -2

- [xz + 2) [4><2 - 1} ['.'az -b* = [a-b)fas+ b]]

- (< 2 (2w 1) (2x- 1),

Exercise 2H

(a+b):=a’+2ab +b2=(-a—b)?
(a—b)?=a’—2ab+b?
(a-b)(a+b)=a’-b’
(a+b+c)?=a’+b>+c?+2ab+2bc + 2ca
(a+tb-c)2=a?+b?+c2+2ab—2bc—2ca
(a—b+c)2=a?+b?+c2—-2ab—2bc+2ca
(ra+b+c)2=a2+b?+c?-2ab+2bc—2ca
(a—b-c)2=a’+b>+c?—2ab+ 2bc—2ca
(a+tb)y=a>+b*+3ab(at+b)
0. (a—-b)?=a’-b*-3ab(a—-Db)
1. a3 +b*=(a+b)’—3ab(a+Db)

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

=(a—Db) (a®? +ab+b?)

13. a3 +b*+¢3—3abc=(a+b+c)(a?+b?+c2—ab—be—ca)
ifa+b+c=0thena’+b*+c?=3abc

all=a i A

Question 1:

We know:

(a+b+0)2=a2+b2+c2+2ab+2bc+2ca

(i) (@a+2b+5c)?

= (a)? +(2b)? + (5¢)? + 2(a) (2b) + 2 (2b) (5¢) + 2(5¢) (a)
=a” +4b? +25c? + 4ab + 20bc + 10ac

(i) (2a-b+c)?

= (2a)? +(-b)? + (0)? + 2 (2a) (-b) + 2(-b) (c) + 2 (c) (2a)
=4a% +b?+c? - 4ab - 2bc + 4ac.

(i) (a - 2b - 3c)?

= (a)? + (-2b)? + (-30)? + 2(a) (-2b) + 2(-2b) (-3c) + 2 (-3c) (a)
=a%+4b%+9c? - 4ab + 12bc - bac.

Question 2:

We know:

(a+b+c)2=a2+b?+c?+2ab+2bc + 2ca
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(i) (2a - 5b - 7¢)?

=(2a)? + (-5h)2 + (-7¢)? + 2 (2a) (-5b) + 2 (-5b) (-7¢) + 2 (-7¢) (2a)
=442 + 25b% + 492 - 20ab + 70bc - 28ac.

(ii) (-3a+ 4b - 5¢)?

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

W (1a- 26 2)
- [%aT + [-%bf +(2f +2 [%a] (—%b] + 2[—%b] {2) + 2(2) [%a] B é n ti’_z + 4=

Question 3:

A2+ 9y? + 167° + 12xy - 24yz - 16xz

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

-b+2a

RS

Question 4:

%2+ 16y? + 47% - 24xy + 16yz - 12xz

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

Question 5:

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

= (5%)2+ (-2y)2 + (32)2 + 2(5x) (-2y) + 2(-2y) (32) + 2(37) (5%)
= (5x - 2y + 32)2

Question 6:

() (99)2

= (100 - 1)2

[ (a-bf - & - 230+ b7

=(100)2 - 2(100) (1) + (1)2
=10000 - 200+ 1

=9801.

(i) (998)2

= (1000 - 2)?

=(1000)2 - 2 (1000) (2) + (2)?
= 1000000 - 4000 + 4
=996004.

Exercise 2|
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(a+b)2=a’+2ab +b2=(-a—b)?

2. (a—b)?=a’—2ab+b?
3. (a-b)(at+b)=a’-b’
4. (a+b+c¢)2=a’+b’>+c?+2ab+2bc+2ca
5. (atb-c)2=a?+b?+c2+2ab—-2bc—2ca
6. (a—b+c)2=a?+b?+c?-2ab-2bc+2ca
7. (-a+tb+c¢)?=a’+b’+c?-2ab+2bc—2ca
8. (a—b-c)2=a’?+b?+c?2—2ab+2bc—2ca
9. (a+tb)=a’+b’+3ab(at+b)
10. (a—b)*=a*-b*-3ab(a-Db)
11. a® +b*=(a+b)’—3ab(a+b)
=(a+Db)(a?—ab+b?
12. a° —b*=(a—b)* + 3ab(a—b)
=(a—b) (a®’ +ab+b?)
13. a* +b*+¢?—3abc=(a+b+c)(a?+b?+c2—ab—be—ca)

ifa+b+c=0thena®+b*+c®=3abc

Question 1:
(i) (3x+2)°

=(3x)°+

(2)3+3x3xx2(3x+2)

[+fa+ by = & + b+ 3ab (a+ b)]

=27x3
=27x3

+8+ 18x (3x+2)
+8+ 54x% + 36x.

(i) (3a - 2b)3

=(3a)°
-b)? - &® - b® - 3ab (a - b)]

[ (a

- (2b)® -3 x3ax2b(3a-2b)

=27a%-8b%-18ab(3a-2b)
=27 a%-8b° - 54a%b + 36ab2

—_— 3
(iii) [Ex . 1]
3

27 e 2 z
_(§x] +[1] +3x§xxi[§x+1]

27

I:'.'{a + b]a —a +b + 3ab [a + b}:|

—£x3+1+ 2% [%x+1]

_Ex3+1+ x2+2:(,

27

Question 2:
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= 27a + = % 3a + %]
- 9758 1 278 Sa

-[ngs sef= axfxxz[gx-z]
[“(2-b)* - & -b° - 3ab (a - b)]

-Exa—S—%x ﬁx—2
125 5 5

_ 64 3 o 96 =z 48
—1—25>< g 2—5x +?><.
Question 3:

(i) (95)°

=(100 - 5)3

=(100)° - (5)® - 3% 100 % 5 (100 - 5)

= 1000000 - 125 - (1500 95)

=857375.

(ii) (999)3

=(1000 - 1)°

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

= 1000000000 - 1 - (3000 999)

= 997002999.

Exercise 2)
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(a+b)2=a’+2ab +b>=(-a—b)?

2. (a—b)?=a’—-2ab+b?

3. (a-b)(at+b)=a>-b?

4. (a+b+c¢)2=a?+Db?+c2+2ab+2bc+2ca
5. (at+b-c)?2=a?+b?+c?+2ab-2bc—2ca
6. (a—b+c)2=a?+b?+c?-2ab-2bc+2ca
7. (ratb+¢)?=a’+b’+c?-2ab+2bc—2ca
8. (a—b-c)2=a’+b?+c2—2ab+2bc—2ca
9. (a+b)3—a3+b3+3ab(a+b)

10. (a—b)3=a*-b*-3ab(a-Db)

11. a® + b3 = (a+b)3—3ab(a+b)
=(a+Db)(a?—ab+b?
12. a° —b*=(a—Db)* + 3ab(a—b)
=(a—b) (a® +ab+b?)
13. a3 +b*+¢?—3abec=(a+b+c)(a2+b?+c?—ab—be—ca)
ifa+b+c=0then a®+b*+ ¢? =3abc

Question 1:
x3+27

=x3+33

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

Since & +b%=(a+b)(a® —axb+hb?)

Question 2:

8x3 +27y°

=(2x)3+(3y)®

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

since a® +b®=(a+b)(a® —axb+b?)

= (2% + 3y) (4x2 - béxy + 9y2).

Question 3:

343+ 125b°

=(7)3+(5b)°

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

since a® +b%=(a+h)(a? —axb+b?)

= (7+5b) (49 - 35b + 25b2)

Question 4:

1+ 64%°

= (1% + (4x)°

=(1+4%) [(1)2 - 1 (4x) + (4x)%]

since a® +b% =(a+h) (a2 —axb+b?)
= (1+4x) (1-4x+ 16x7).
Question 5:

12543 +3

We know that
2 +b3 =(a+h)(a® —axh+h?)

Let us rewrite
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125a3+é

- (saf + [%]3
(se+ ) {{55)2 “saxl. gﬂ

- [Sa+ 1] [255,2 -2, 1}.
P F

Question 6:
2163 +T5

We know that
2 +b3 =(a+h)(a® —axh+h?)

Let us rewrite

1

3
216x7 + 5%

[oes i) [tor _6“_;+[§ﬂ
)

36x° - g + i]
5 25

Question 7:

16x* + 54x

=2x(8x3+27)

=2x[(2x)° + (3)°]

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

since a® +b®=(a+b)(a® —axb+b?)

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

Question 8:

7a%+56b°

=7(a®+8b°%)

=71(a)® +(2b)%]
=7(a+2b)[a%-a2b+(2b)?]

since a® +b®=(a+b)(a® —axb+b?)

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

Question 9:

X2+ x2

=x2(x3+1)

=x2 (x+ 1) [(x)? - x (1) + (1)?]
since a® +b%=(a+h)(a? —axb+b?)

=x2 (x+ 1) (6 - x+1).

Question 10:

a®+0.008

=(a)°+(0.2)°
=(a+0.2)[(a)?-a(0.2) + (0.2)?]

since a® +b¥ =(a+h)(a® —axb+b?)

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

X +y0

= (x> +(y?)3

= (2 +y2) [(x9)2 - X2 (y2)+ (y2)?)

since a® +b%=(a+h)(a? —axb+b?)

= (7 +y?) (¢ -y v,

Question 12:

2a%+16b° - 5a - 10b
=2(a%+8b%-5(a+2b)

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

since a® +b%=(a+h)(a? —axb+b?)

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

Question 13:

x3-512

=(x)3-(8)°

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

Since a® —b® =(a-b)(a? +axb+b?)

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

Question 14:

64x3 - 343

=(4x)3-(7)°

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

since a® —b®=(a-b)(a® +axb+b?)

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

Question 15:

1-27x3

=(1)°-(3x)°

=(1-3x) [(1)2+ 1 (3x) + (3x7]

Since a® —b®=(a-h)(a? +axb+b?)

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

Question 16:

1-27x8

= (1)~ (3x)°

=(1-3x) [(1)?+ 1 (3x) + (3xF]

Since a® —b® =(a-b)(a? +axb+b?)
=(1-3%) (1+3x+ 9%,

Question 17:

We know that
2 -b*=(a-h)(a® +axh+h?)

Let usrewrite
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]I e o200 2 [m
)

Question 18:

a®- 0064

=(a)®-(04)°
=(a-0.4)[(a)°+2a(0.4) + (0.47]

Since a® —b®=(a-h)(a? +axb+b?)

=(a-04) (@%+04a+0.16).

Question 19:

(a+b)°-8

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

Since a® —b® =(a-b)(a? +axb+b?)

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

Question 20:

X0 - 729

=(x2)2-(9)°

=(x2=9) [(x3)2 +x2 9 +(9)7]

since a® —b®=(a-b)(a® +axb+b?)
=(x?-9) (x*+9x2+81)

= (x+3) (x- 3) [(x* + 9)? - (3x)?]

= (x+3) (x-3) (x2+3x+9) (x2 - 3x+9).
Question 21:

We know that,
2 -b3=(a-h)(a® +axh+h?)

Therefore,

(@+b?’-(a-b)*
=latb-(a-b)l[(a+b)?+(a+b)(a-b)+(a-b)?
=(a+b-a+b)[a?+b%+2ab+a’-b%+a’+b? - 2ab]
=2b (3a%+b?).

Question 22:

X - 8xy°

=x(1-8y?

=x[(1)%-(2y)]

=x(1-2y) [(1)?+1(2y) + (2y)?]

Since a® —b® =(a-b)(a? +axb+b?)

=x(1-2y) (1+2y+4y?).

Question 23:
32x* - 500x
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=4x (8x3 - 125)
=4x[(2x)° - (5)%]
= 4x[(2x - 5) [(2%)2 + 2 (5) + (5)2]

Since a® —b® =(a-b)(a? +axb+b?)

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

Question 24:

3a’b - 81a%b*

=3a%b (a® - 27b%)

=3a%b[(a)® - (3b)?]

=3a%b (a - 3b)[(a)2+a(3b) + (3b)?]

Since a® —b® =(a-b)(a? +axb+b?)
=3a% (a-3b) (a?+ 3ab + 9b?).

Question 25:

We know that
a®-kb*=(a-h)[a’ +axb+h?)

3 1
a - —= - 2a+—
=]

1 1
=a3——3—2[a——]

5 a

1 1 1 1
=(a-— az+ax—+—2—2[a——

=] E) a

Question 26:

8a% - b3 - 4ax + 2bx
=8a°-b3-2x(2a-b)

=(2a)° - (b)° - 2x(2a - b)

=(2a-b)[(2a)? + 2a (b) + (bY’] - 2x (2a - b)

since a® —b®=(a-b)(a® +axb+b?)

=(2a-b) (4a%+2ab+b?) - 2x (2a-b)
= (2a-b) (4a%+2ab + b2 - 2x).

Question 27:

8a% - b3 - 4ax + 2bx
=8a%-b%-2x(2a-h)

=(2a)° - (h)° - 2x(2a-b)

=(2a-b)[(2a)2 + 2a (b) + (bY’] - 2x (2a - b)

Since a® —b® =(a-b)(a? +axb+b?)

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

Exercise 2K
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(a+b)2=a’+2ab +b2=(-a—b)?

2. (a—b)?=a’—2ab+b?

3. (a-b)(at+b)=a’-b’

4. (a+b+c¢)2=a’+b’>+c?+2ab+2bc+2ca
5. (atb-c)2=a?+b?+c2+2ab—-2bc—2ca

6. (a—b+c)2=a?+b?+c?-2ab-2bc+2ca

7. (-a+tb+c¢)?=a’+b’+c?-2ab+2bc—2ca
8. (a—b-c)2=a’?+b?+c?2—2ab+2bc—2ca

9. (a+tb)=a’+b’+3ab(at+b)

10. (a—b)*=a*-b*-3ab(a-Db)

11. a® +b*=(a+b)’—3ab(a+b)

=(a+Db)(a?—ab+b?
12. a° —b*=(a—b)* + 3ab(a—b)

=(a—b) (a®’ +ab+b?)
13. a* +b*+¢?—3abc=(a+b+c)(a?+b?+c2—ab—be—ca)
ifa+b+c¢=0then a®+b*+ ¢3=3abc

Question 1:

12523+ b® + 64c3 - 60abc

=(52)% + (b)% + (4c)® - 3 (5a) (b) (4c)

=(5a+b+4c)[(5a)? + b?+ (4c)? - (5a) (b) - (b) (4c) - (5a) (4c)]
[aS+b3+c3-3abc=(a+b+c) (a2 +b%+c%-ab-bc-ca)l
=(5a+b+4c) (2532 + b2 + 16c? - 5ab - 4bc - 20ac).

Question 2:

a®+8b%+64c3 - 24abc
=(@)%+(2b)3+(4c)*-3a2b4c

=(a+2b+4c) [a2 +4b2 + 16c2 - 2ab - 8bc - 4ca).

Question 3:

1+b3+8c3- 6bc

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

Question 4:

216+ 27b% +8c3 - 108bc

=(6)%+(3b)3+(2c)° - 36 3b 2c
=(6+3b+20)[(6)2+(3b)2 +(2¢)2 - 6 3b - 3b 2¢ - 2 6]
=(6+3b+2c) (36 + 9b? + 4c? - 18b - 6bc - 120).

Question 5:

27a% - b3 +8c% + 18abc

=(3a)3 + (-b)3 + (2¢)° + 3(3a) (-b) (2¢)

=[3a+(-b) + 2c] [(3a)? + (-b)? + (2¢)? - 3a (-b) - (-b) (2¢) - (2¢) (3a)]
=(3a-b+2c) (9a2+b? + 4c? + 3ab + 2bc - éca).

Question 6:

8a%+125b°% - 64c% + 120abc

=(2a)% + (5b)% + (-4¢)° - 3 (2a) (5b) (-4c)

=(2a+5b - 4c) [(2a)2 + (5b)2 + (-4¢)? - (2a) (5b) - (5b) (-4c) - (-4c) (2a)]
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= (2a+ 5b-4c) (4a? + 25b2 + 16c2 - 10ab + 20bc + 8ca).

Question 7:

8- 27b% - 343c3 - 126bc

=(2)3+(-3b)*+ (-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 - 27y3 - 90xy

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

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

Question 9:

228" + 16+2b° + ¢ = 12abe

= (V3] + (28] + (¢ - 3 (B3) [220) )
= [JBa+ 248b + o

(23 + (et + 7 ~ (a2 ) - (o)) - ) (25
= {J§B+ 243h + ) [Ea2 +8b% + ¢ - 4ab - 24Fhe - JEac].

Question 10:

X3 +y3 - 12xy + 64

=x3+y3+ 64 - 12xy

=03+ () + (43 -3 () (v) (4)

= (x+y +A) [(?+ ()2 + (42 -xxy -y x4-4xx]
= (x+y+4) (C+y2+ 16 - xy - 4y - 4x).

Question 11:

Putting (a-b) =x,(b-c)=yand (c-a) =z, we get,
(@-b3P+(b-0c*+(c-a)’

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

Question 12:

We have:

(3a-2b)+(2b-5c) +(5c-3a)=0
So, (3a - 2b)% + (2b - 5¢)3 + (5¢ - 3a)®
=3(3a-2b) (2b - 5¢) (5¢ - 3a).

Question 13:
a(b-c)%+b3(c-a)®+3(a-b)3
=lab-AP+[blc-a)P+[cla-b)]?
Now, since,a (b-c)+b(c-a)+c(a-b)
=ab-ac+bc-batca-bc=0
So,a%(b-c)®+b%(c-a)+c3(a-b)3
=3a(b-c)b(c-a)cla-b)
=3abc(a-b)(b-c)(c-a).

Question 14:
(5a - 7b)3 +(9c - 5a)° + (7b - 9¢)3
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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) (C+y2+72 - xy+yz +27X)

=[x +y+ (DI + ()2 + (27 - () (v) - (¥) (-2) - (-2) (9]
=x3+y3- 2%+ 3xyz.

Question 16:

(x = 2y + 3) (x2+ 4y2 + 2xy - Bx + 6y + 9)

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

=a%+b3+c3-3abc

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

(x = 2y + 3) (x2+ 4y2 + 2xy - Bx + 6y + 9)

= ()2 +(-2y)° +(3)2 - 3 (x) (-2y) (3)

=x3-8y3+27 +18xy.

Question 17:

(x =2y - 2) (X2 + 4y2 + 22 + 2xy + 2% - 2yZ)

=[x+ (-2y) + (2] [(0? + (-2y)? + (-2)? = () (-2y) = (-2y) (-2) - (-2) (x)]
=(a+b+c)(a?+b?+c?-ab-bc-ca)

=a%+b3+c3-3abc

Wherex=a, (-2y) =band (-z) =c

(x =2y - 2) (X2 + 4y2 + 22 + 2xy + 7% - 2y2)

=03+ (29 + (-2* - 3(x) (-2y) (-2)

=x3-8y° - 7% - bxyz.

Question 18:

Given,x+y+4=0

We have (x3 +y3 - 12xy + 64)

= ()3 + ()2 +(4)° -3 (x) (y) (4)

=0.

Since,we knowa+h+c=0= (a®+b3+c3) = 3abc

Question 19:

Givenx=2y+6

Or,x-2y-6=0

We have, (x° - 8y° - 3éxy - 216)

=(x3-8y® - 216 - 36xy)

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

= (x - 2y = 6) [(X)? + (-2y) + (-6)? = (x) (-2y) - (-2y) (-6) = (-6) (¥)]
= (X -2y - 6) (X2 +4y2 + 36+ 2xy - 12y + 6x)

=0 (x2+4y? + 36+ 2xy - 12y + 6x)

=0.

Downloaded from www.studiestoday.com



