CHAPTER 2 Polynomials

EXERCISE 2A — 3. (i) x(x —5)=x%-bx
Coefficient of x in the given polynomial is 5.
1. (1) 2+ %xz + 2 x + 1 has only non-negative integral (i) 1_3 F3r—1= %x3 $3r—1
x

powers of x. So, it is a polynomial.

(i) £§ +5 = v2x2 + 5 has one term namely /2 x2
x

Coefficient of x3 in the given polynomial is % .

i) T2
with negative integral power of x. So, it is not a (i) 2T 3
polynomial. - . . .
Coefficient of ¥ in the given polynomial is

(iii)x+g—2=x+5x‘]—2hasonetermnamely5x‘1 2
with negative integral power of x. So, it is not a 4. |5No Polynomial Highest Degree of .the
polynomial. power of the | polynomial

9 3 variable
() ¥+ = + = +4=2"+2x2+3x" +4 has two
X * 0) 13 — x + 3x° 6 6
terms namely 2x2 and 3x~! with negative integral - 0
powers of x. So, it is not a polynomial. (i) 7 (=-7x) 0 0

(v)y+5}f+%y2+7=5y3+%y2+y+7hasonly (i) o 2x 3 3
non-negative integral powers of y. So, it is a (iv) y3(3 + yZ) = 3y3 + y5 5 5
polynomial.

(0i) x(x —2) = x% — 2x has only non-negative integral ©) FETEN S J3 2 2
powers of x. So, it is a polynomial. 5

(vii) /322 - 8x + 7 has only non-negative integral (vi) 0 Undefined | Undefined
powers of x. So, it is a polynomial.

(viii) 1_2 +3x' +7=3x2 + 3x ! + 7 has one term 5.1 $.No Polynomial Highest (e Degree of’the
x of the variable | polynomial
1o L
nan}el.y 3x" with negat{ve integral power of x. Q) 3 o2 5 Quadratic
So, it is not a polynomial.
1 ii 5 0 Constant

(ix) 5x + \/Ey=5x2 + x/fy has one term namely )

3 5 B .
5+/x in which the power of x is not a whole number. ()| S+ 5"+ 7x -4 3 Cubic
So, it is not a polynomial. (iv) 2+ J5x+3 2 Quadratic

(x) 8x has only non-negative power of x. So, it is a 3 ;

polynomial. (0) y—5y 3 Cubic
- 2 3 . . .
(xi) x% + y* + z* has term consisting of three variables. (vi) 5 .3 1 Linear
So, it is not a polynomial in one variable. 11
2 2
(xii) (x=2)(x-4) _ x"-2x-4x+8 _ x"—6x+8 6. Answers will vary sample answers are:
) X X X (i) 32" or 5y”".
= x7 - 673( + 8 =x — 6 + 8x! has a term namely (i) 3x7 = x'2 + x or 3 — 4x® + 7x2.
8x~! with negative integral power of x. — EXERCISE 2B
So, it is not a polynomial. L @ . 5
. - 5. . 2 . 1. Let p(x) =5x° = 3x* = 7x + 11
2. (i) Coefficient of x* in the polynomial 4x* + 7x is 4. () p(0) = 50)° - 30 = 7(0) + 11
(i) Coefficient of x? in the polynomial 4 + 3x —g x?is —g . =11
(ii) p(1) = 5(1)° - 3(1)? - 7(1) + 11

(iii) Coefficient of x? in the polynomial J5x +2,ie =5-3-7+11

022+ /5x +2is0. f?_lo
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(iii) p(=1) = 5(-1)% - 3(-1)?> - 7(-1) + 11
=-5-3+7+11
=-8+18
=10

(iv) p(3) = 5(3)° - 33> -7(3) + 11

=5(Q27) - 3(9) - 21 + 11
=135-27-21+1
=146 - 48
=98
2. () Let ply) =y -1
p(0) = (0)* - 1
=1

p(-1) = (-1)* -1
=1-1
=0
p(l) = (1)?-1
=1-1
=0
p2) = (2> -1
=4-1
=3
(i) Let p(x) = 3x(x - 2)
=3x% - 6x
p(0) = 3(0)* - 6(0)
=0
p(-1) = 3(-1)* - 6(-1)
=3+6
=9
p(1) = 3(1)* - 6(1)
=3-6
=-3
p(2) = 3(2)* - 6(2)
=12-12
=0
(iii) Let p(x)=3x*—5x%+ 22 +8
p(0) = 3(0)* - 5(0)° + (0)* + 8

=8
p(=1) = 3(-1)* = 5(-1)* + (-1)> + 8

=3+5+1+8
=17

p(1) = 3(1)* - 5(1)* + (1) + 8
=3-5+1+8
=12-5
=7

p(2) = 3(2)* = 52 + (2> + 8
=48-40+4+8
=60 - 40
=20

(v) Let p(y) =2y°-13y* + 17y + 12
p(0) = 2(0)° - 13(0)2 + 17(0) + 12
=12
2(-1)3 = 13(=1)2 + 17(~1) + 12
2-13-17+12
-32 +12
=-20

p=1)

p(1) = 2(1)% - 13(1)% + 17(1) + 12
=2-13+17+12

=31-13
=18

p(2) = 2(2)° - 13Q2)% + 17(2) + 12
=16-52 + 34 +12
=62-52
=10

3. px) =4x3 - 3x2 + 2x - 4

p(2) = 4(2)* - 3(2)* + 2(2) - 4
=32-12+4-4
=20

p(0) = 4(0)* - 3(0)* + 2(0) — 4
=—4

p(1) = 4(1)° - 31> + 2(1) - 4
=4-3+2-4
=

p2)  _ 20
p0)-p(1)  (=4)(-1)
20

= =5

4. We know that a real number k is called a zero of the

polynomial p(x), if p(k) = 0.

(@) p(x) =9x +5
-5\ _ o5
W3)-9(3) +5
=5+5=0
Lox= %5 is a zero of the given polynomial.

Also, p(0) =9(0) +5=5#0
- x =0is not a zero of the given polynomial.
(i) Let p(x) = x?
pO) = (02 = 0
. x =0is a zero of the given polynomial.
Also, p(1) = (1>=1%0
- x =11is not a zero of the given polynomial.
(i) Let plx) =2x2—x -1

)43 - @)

. ox= _71 is a zero of the given polynomial.

Also, p(1) =2(1)>-(1)-1=2-1-1=0
o x =1is a zero of the given polynomial.
() Let py) =By +2) (-1
=32 +2y -3y -2
= 3]/2

() -3) -



4 2 = p(x) has no zero.
- 3(5) T3 2 Hence, 2% + 6x + 11 has no zero.
4 2 6. (i) Let py) =y -3
=3 +3- 2 Zero of the polynomial p(y) = y — 3 is given by
=2-2 ply) =0
_o0 = y-3=0
B = y=3

Lox= _?2 is a zero of the given polynomial.

Also, p(1) =3(12 - (1) =2=3-1-2=3-3=0

Clearly, p(x) cannot be equal to zero for all real values
of x.

(i)

Hence, 3 is a zero of the given polynomial.
Let p(x) =x +5
Zero of the polynomial p(x) = x + 5 is given by

o x =11is a zero of the given polynomial. p(x) =0
(v) Let plx) =522 - 1 = x+5=0
_1 _1 2 3 . x - _5 . .
p N 5 5 1 Hence, -5 is a zero of the given polynomial.
(i) Let p(t) =3t-5
1 Zero of the polynomial p(t) is given by
=5|=]-1
5 p(t)y=0
3t-5=0
=1-1 -
-0 = 3t=5
_5
. x= "L isazero of the given polynomial. = b= 3
J5
5 5 2 Hence, % is a zero of the given polynomial.
Also, —|=5|-"+]| -1
P(\/gj (\/E) (iv) Let p(x) =5x + 2
(4 Zero of the polynomial p(x) = 5x + 2 is given by
=5(z] -1 p(x) =0
= 5 +2=0
=4-1 = 5x =2
=3 _
) = x=2
Lox= NG is not a zero of the given polynomial. 5
-2 . . .
(vi) Let p(x) = 22 - 3 Hence, — 1is a zero of the given polynomial.
p(0) = 80)2 -3(0) (©) Let p(x) = 3 - 4x
. x =0 is a zero of the given polynomial. Zero of the polynomla_l Z(X) =3-drisgivenby
Also, p(3) = (32 -3(3)=9-9=0 px) =
. x = 3 is a zero of the given polynomial. = 3-4x=0
y _ = 4x =3
(vii) Let p(x) =(x-1) (x - 3) 3
=x2-x-3x+3 = x= g
=x>-4x+3
p(1) = (1 -4(1) + 3 Hence, % is a zero of the given polynomial.
=1-4+3
=4-4 (vi) Let px) =4x-mn
=0 Zero of the polyno(m)ial p(x) = 4x — 7 is given by
. x =11is a zero of the given polynomial. p(x) =0
pB) =3P -4(3)+3=9-12+3=0 = dx-n=0
- x =3 is a zero of the given polynomial. = dx=n
(viti) Let px) =x*—4x + 4 N c=
pd) =42 -4(4) + 4 4
z 16 -l6+d Hence, g is a zero of the given polynomial.
. x =4 is a not zero of the given polynomial. (vii) Let p(x) = 522
— ()2 - —
p2) - (27 -4(2)+4=4+8+4=16 Zero of the polynomial p(x) = 5x? is given by
. x =-2is not a zero of the given polynomial. () = 0
. Let p(x) = 22 + 6x + 11 N p5x2 -0
=x2+6x+9+2 2o
=(x+32+2 = =
= x=0

Hence, 0 is a zero of the given polynomial.
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(viii)

(x)

(xi)

7. Let

Let p(x) = 2x2 = 5x — 12
Zeroes of the polynomial p(x) = 2x? — 5x — 12 are
given by
px) =0
= 22 -5x-12=0
= 22-8x+3x-12=0
= 2x(x—-4)+3x-4)=0
= x-4) (2x+3)=0

= Either (x—4) =0

or 2x+3)=0

= x=4

or x= 2

-3 2

Hence, 4 and ~, arezeroes of the given polynomial.

Let px) =(x+1) (x +3)
=x2+x+3x+3
=x2+4x+3

Zeroes of the polynomial p(x) = x* + 4x + 3 are
given by
px) =0
= P+4x+3=0
= ¥+x+3x+3=0
= xx+1)+3x+1)=0
= x+1D)(x+3)=0
= Either (x + 1) =0

or x+3)=0
= x=-1
or x=-3
Hence, -1 and -3 are zeroes of the given polynomial.
Let p(x) =x*-5
Zeroes of the polynomial p(x) = x> — 5 are given by
p(x) =0
= ¥2-5=0
= =5
= x==+5
Hence, J5 and —/5 are the zeroes of the given
polynomial.
Let plx) = 4x2 -1
Zeroes of the polynomial p(x) = 4x2 — 1 are given by
p(x) =0
= 42-1=0
= 42 =1
= x2 = 1
4
= x=x
4
= =tk
2

Hence, % and _71 are the zeroes of the given
polynomial.
plx)y=ax® - x>+ x + 4

Since (-1) is a zero of p(x),

p(-1) =0

;> a-1P = (12 + (1) +4=0

=
=
=

—-a-1-1+4=0
-a+2=0
a=2

8. Since (_73) is a zero of p(x) =22 + 9x2 —x —a,

)-

—27 9 3
= Z(T)+9(Z)+§—a—0
27 81 3
= -4 vt t5y=a
- Q= 27 +81+6
4

60

= a=r

= a=15

9. plx) = ax* + 2x3 - 3x% + bx — 4

Since 2 is a zero of p(x),

. p2)=0

= a@)*+22)°-32%+b2)-4=0

= 16a+16-12+2b-4=0

= 16a +2b=0

= 8a+b=0

Since (-2) is a zero of p(x),

p(-2)=0

=a(-2)* + 2(-2)° - 3(-2)> + b(-2) -4 =0

= 16a-16-12-2b-4=0

= 16a — 2b = 32

= 81-b=16

Adding equation (1) and equation (2), we get

1l6a = 16
= a=1
Substituting a = 1 in equation (1), we get
8(1)+b=0
= b=-8

Hence, a =1and b = -8

10. Let p(x) =ax> +5x + b
Since 2 is a zero of p(x),
p2) =0
= a(2? +52)+b=0
= 4a+10+b=0
= da+b=-10

Since % is a zero of p(x),
1
r(z) -0

2
1 1 ~
= Q(EJ +5(Ej +b=0

a 5

= Z+§+b_0

= a+10+4b =0

= a+4b=-10

From (1) and (2), we get
da+b=a+4b

= da-a=4b-b

= 3a =3b

= a=Db

Hence, a = b.

. Q)

)

. Q)

e



EXERCISE 2C

. By the remainder theorem, when p(x) is divided by
x — 1, the remainder is equal to p(1).

Now, p(x) =3x° + 4x> — 4x -2

- p(1) = 3(1)° + 412 - 4(1) - 2
=3+4-4-2
=1

Hence, the required remainder is 1.
. By the remainder theorem, when p(x) is divided by
x — 3, the remainder is equal to p(3).

Now, p(x) =26 -3x5 + 22% + 8

= p(3) = (3)° -3(3)° + 2(3)* + 8
=30-3°+18+8
=26

Hence, the required remainder is 26.
. By the remainder theorem, when p(x) is divided by
X + 2 = x — (-2), the remainder is equal to p(-2).

Now, p(x) = 4x3 - 3x% + 2x — 4

= P(-2) = 4(-2)° - 3(2)2 + 2(-2) - 4
=-32-12-4-4
=-52

Hence, the required remainder is —52.
. By the remainder theorem, when p(x) is divided by
x + 1 = x — (1), the remainder is equal to p(-1).

Now, plx) =2 —x19 -1

= p1) = D - (-1)¥ -1
= 1-(1)-1
- 1+1-1
=1

Hence, the required remainder is 1.
. By the remainder theorem, when p(x) is divided by

X - %, the remainder is equal to p (%) .

Now, p(x) =23 +3x2+3x + 1

A e

_1,.3,.3
—8+4+2+1
1+6+12+8

8
27

8

Hence, the required remainder is % .

. By the remainder theorem, when p(x) is divided by
1 -1

X+ - =x- (7) , the remainder is equal to p(_—lj

2 2

Now, p(x) = 403 = 3x% + 2x — 4

- )

(@)A1

-4 3
_8_4_1_4
-1 3

2 170

Hence, the required remainder is _TZS .

. By the remainder theorem, when p(x) is divided by

2x -5 = Z(x - g) , the remainder is equal to p(gj .

Now, p(x) = 2x3 — 11x2 + 19x - 10

- p(3) =22 -n(5) +19(3) -0

=2(@j -11(§j + 5 10

8 4 2
_ 125 275 95 _
= 1 + 0 10
_125-275+190 - 40
- 4
_315-315 _
== =0

Hence, the required remainder is 0.

. By the remainder theorem, when p(x) is divided by

5+4x=4x+5=4(x+%) =4[x—(_f5ﬂ,the

remainder is equal to p (_TS) .

Now, p(x) = 4x* + 523 — 1222 — 11x + 7

- ) o (3

5
-11(4)+7
_4(625) _ 625 _,(25) , 55
_4(256) 64 12(16j+4+7
65 _65 75,5
e e xtat’
_ —75+55+28
4
_ —75+83
4
_ 8 _
_4_2

Hence, the required remainder is 2.

. By the remainder theorem, when p(x) is divided by
1-2x=-2x+1=-2 (x - l) , the remainder is equal

2

e

Now, px) = x3 - 6x2 + 2x — 4

- T )
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10.

11.

12.

13.

14.

Hence, the required remainder is %’5 .

By the remainder theorem, when p(x) is divided by
x — 1, the remainder is equal to p(1).

Now, p(x) = 3x* —4x® - 3x + 4

- p(1) = 3(1)* — 4(1)* - 3(1) + 4
=3-4-3+4
=0

So, when p(x) is divided by x — 1, the remainder is 0.
This shows that x — 1 is a factor of p(x)

Hence, p(x) is a multiple of x — 1.

By the remainder theorem, when p(x) is divided by
x + 3 = x — (-3), the remainder is equal to p(-3).

Now, p(x) = ax® - 3x2 — 11x + 20

= p(=3) = a(=3)* - 3(-3)2 - 11(-3) + 20
=-27a0-27 +33+ 20
=-27a + 26

Since p(x) is a multiple of x + 3,
: the remainder = 0

o 27a+26=0

= 27a = 26

= ,1:&
27

By the remainder theorem, when p(x) is divided by
x — 1, the remainder is equal to p(1).

Now, p(x) = 3x3 + 14x2 - 2x — 15

- p(1) = 3(1) + 14(1)2 - 2(1) - 15
=3+14-2-15
=0

Remainder = 0
Hence, p(x) = 3x% + 14x% — 2x — 15 is a multiple of x - 1.
By the remainder theorem, when p(x) is divided by
x — 2, the remainder is equal to p(2).

Now, px) =x* -2 + 3x> —ax + 8

N p2) = (2 - 22 + 322 — a2) + 8
=10 [Given]

= 16-16+12-22+8 =10

= 20-10 =2a

= 10 =2a

= a=25

By the remainder theorem, when p(x) and g(x) are
divided by x — 2, the remainders are equal to p(2) and
q(2) respectively.

Now, p(x) = ax® + 3x2 - 13

- p2) = a2 + 3Q2)2 — 13
=8z +12-13
=81-1

and gx) =2x>* - 5x +a

= q(2) =2(2* - 5Q2) +a
=16-10+a
=6+a

15.

16.

17.

Now, p(2) = q(2) [Given]
= 8i-1=6+a

= 8i-a=6+1

= 7a=7

= a=1

By the remainder theorem, when p(x) is divided by
(x — 5), the remainder is equal to p(5) and when it is
divided by (x — 3), the remainder is equal to p(3).
Now, p(x) = 2% + ax? + bx — 20
= p(5) = (5)° + a(5)? + b(5) - 20
=125 + 25a + 5b - 20
=105 + 25a + 5b
=521 + 5a + b)

and p3) = (3)® + a(3)* + b(3) - 20

=27 +9a +3b-20

=7+9 +3b
Now, p(5) =0 [Given]
= 521 +5a+b)=0
= 5a + b =-21 (1
and p@3) =2 [Given]
= 7+9a+3b=-2
= 3a+b=-3 .. (2
Subtracting equation (2) from equation (1), we get

2qa = -18
= a=-9
Substituting a4 = -9 in equation (2), we get
3(-9+b=-3

= 27 +b=-3
= b=24

Hence, a =-9, b = 24.

By the remainder theorem, when p(x) is divided by
X+ 2 =x-(-2) and x - 2, the remainders are equal to
p(=2) and p(2) respectively.

Now, px) =ax® + bx> + x -6
= p(=2) = a(=2)> + b(-2)*> + (-2) - 6
=-81+4b-2-6
=-81+4b-8
and p2) = a2)® + b2 + (2) - 6
=81+4b+2-6
=81 +4b-4
p(-2) =0 [Given]
= -81+4b-8=0
= ~da+b=2 .. (D)
and p2) =4 [Given]
= 8a+4b-4=4
= 20+b=2 .. (2
Subtracting equation (1) from equation (2), we get
6a =0
= a=0
Substituting a = 0 in equation (2), we get
20)+b=2
= b=2

Hence, a =0, b = 2.
By the remainder theorem, when m(x) and n(x) are
divided by x — 2, the remainders are equal to m(2) and
n(2) respectively,

m(x) = ax® — 3x> + 4
m(2) = a(2)® — 3(2)* + 4
m2)=81-12 +4
m2) =81 -8

m2) = p

TN
2

[Given]



18.

19.

20.

= 81-8=p ... (D)
and n(x) =2x3 - 5x +a

= n2) =223 -52) +a

= n2)=16-10+a

= nR2)=6+a

and n) =q [Given]
and 6+a=gq ... (2
Also, p-29=4 [Given]
= 81 -8-206+a)=4 [Using (1) and (2)]
= 81-8-12-2a=4

= 6a=4+8+12

= 6a =24

= a=4

By the remainder theorem, when polynomials m(x) and
n(x) are divided by (x — 2) and (x + 1) respectively, then
the remainders are equal to m(2) and n(-1) respectively.

Now, m(x) = x° + 2x* — 5ax — 8
= m(2) = 2% + 2(2)%> - 5a(2) — 8
= m2) =8 +8—10a - 8
= m(2) =8 — 10a
= p=8-10a
[+ m(2) = p, given] ... (1)
and nx) =2 +ax?>-12x -6
= n(-1) = (1) + a(-1)> - 12(-1) - 6
= n-1)=-1+a+12-6
= nl)=a+5
= g=a+5
[+ n(-1) = g, given] ... (2)
Also, g-p=38
= a+5-(8-10a) =8 [Using (1) and (2)]
= a+5-8+10a =8
= 11la=8-5+8
= 11a =11
= a=1

By the remainder theorem, when m(x) and n(x) are
divided by (x + 1) and (x — 2), then the remainders are
equal to m(-1) and n(2) respectively.
Now, m(x) = x3 + 2x% - bax — 7
m(=1) = (<1)% + 2(-1)> - 5a(-1) - 7
m-1)=-1+2+51-7
m(-1) =5a -6
p=51-6
[ m(-1) = p, given] ... (1)
d nx) = +ax®>-12x + 6
n(2) = (23 +a2)?-12(2) + 6
nR2)=8+4a-24+6
n(2) = 4a - 10
q=4a-10
[+ n2) = g, given] ... (2)
[Given]
[Using (1) and (2)]

udul

U U uus

, 2p+g=6
25a-6) +4a-10=6
100 -12+4a-10=6

14a=6+12+10
14a = 28
a=2
203 - 3x% + x = x(2x%2 - 3x + 1)
=x(2? -2x—x + 1)
=x[2x(x - 1) - 1(x - 1)]
=x(x-1)(2x-1)

TTINTINTINT-=
Q

By the remainder theorem, when p(x) is divided by

x(=x—0),x—1and2x—1[: 2(x—%ﬂ,the

remainders are given by p(0), p(1) and p (%)
respectively.

Now, px) = (x =1 —x2 + 2x - 1
= p(0) = (0 - 1) — (0)** + 2(0) - 1
=1-0+0-1
=0
p(1) = (1 - 12 — 12 + 2(1) -1
=0-1+2-1
=0

SR SRR
T
(e
-0

Since p(0) = 0, p(1) = 0 and p(%) —0,

p(x) is divisible by x(x — 1) and (2x — 1).
= p(x) is divisible by x(x — 1) 2x - 1).
= p(x) is divisible by 2x% — 3x2 + x.

EXERCISE 2D
. By the factor theorem, (x — 3) will be a factor of f(x) if
f(3) =0.
Now, fx) =23 +x2-17x + 15
- f3) = B + 3P - 17(3) + 15
=27+9-51+15
=51-51
=0

= (x-3)is a factor of f(x).

. By the factor theorem, x — 2 will be a factor of f(x) if

f2) =0.

Now, flx) =x3—5x% + 2x + 8

- f2) = 2P - 52 + 2(2) + 8
=8-20+4+38
=20-20
=0

= (x-2)is a factor of f(x).

. By the factor theorem, x + 1 = x — (-1) will be a factor

of f(x) if f-1) = 0.

Now, fy=23+4x+6

= fl-1) = 2(—1)3 +4(-1)+ 6
=2-4+6
=-6+6
=0

= x-(-1),ie. x + 1is a factor of f(x).

. By the factor theorem, x + 1 = x — (1) will be a factor

of flx) if f[-1) = 0.
Now, f) =B -2 -Q2+J2)x- 2

~ | s|elwouhjod
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= fi1) = (1P = (12 - 2 +42) (1) - V2
=-1-1+2++2 -2
=0

= x-(-1),ie. x + 1 is a factor of f(x).

5. By the factor theorem, x + 2 = x — (-2) will be a factor

of f(x) if f(-2) = 0.

Now, fx) =2 +3x% + 3x + 2

= f=2) = (-2)% + 3(-2)? + 3(-2) + 2
=-8+12-6+2
=-14 + 14
=0

= x-(-2),iex + 2is a factor of f(x).
6. By the factor theorem, 2x — 5 = 2(x - g) will be a
factor of f(x) if f (g) =0.

Now, flx) =2x3-3x2-3x -5

- Al )

_,(125) _4(25) 15 _
‘2(8) 3(4) 2 0

=% "1 2 °°
_ 125 -75-30 - 20
4
_ 125-125
4
=0
= Z(x—%),i.e 2x — 5 is a factor of f(x).

7. By the factor theorem, 3x +2 =3 (x + %) =3 [x - (_—2)}

3
will be a factor of f(x) if f(—%) = 0.

Now, Ax) = 623 + 31x2 + 3x - 10

- f(—%) - 6(—%)3 +31 (—%)2 + 3(—%) ~10

—6[B 4) oo
_6(27j+31(9j 2-10

_ 16, 124
=7 + 5 12
_ —16+124 -108
9
_ 124 -124
9

=0
= 3x + 2 is a factor of f(x).

8. By the factor theorem, x + V2 =x- (—\/5 ) is a factor
of flx) if i=~2) = 0.
Now, fix) =242 + 50 + 2

= f=v2) =22 (V2 )2 +5(-+2) + V2

=2V2(2)-5v2 + 2

=42 + 2 -5\2
=0
= x-(=+/2),ie x+ 2 is a factor of f(x).
gx) =22 +2x-3
x> +3x-x-3
x(x +3) - 1(x + 3)
=x+3)(x-1)
Clearly, (x — 1) and (x + 3) are factors of g(x).
By the factor theorem, (x — 1) will be a factor of f(x) if
f(1) =0 and (x + 3) = x — (-3) will be a factor of f(x)

if f(-3) = 0.

Now, foy=xt+ 223 - 202 + 2x -3

N A1) = (1) + 21 - 2012 + 2(1) - 3
=1+2-2+2-3
=0

and F=B) = (3) + 2(=3)° = 2(B) + 2(-3) - 3
=81-54-18-6-3
=81 -81
=0

Since both f(1) and f(-3) are equal to zero,
(x — 1) and (x + 3) are factors of f(x).
= (x-1) (x + 3) = x%+ 2x - 3 is a factor of Ax).

. By the factor theorem, (x — 1) will be a factor of p(x)

if p(1) = 0.
(f) Let plx) = x* —4x2 + 2x + 1
- p(1) = (1) — 4(12 + 2(1) + 1
=1-4+2+1
=4-4
=0

Hence, (x — 1) is a factor of the given polynomial.

(ii) Let p(x) =223 +52x2-72
= p(1) =22 (1)* + 542 12 - 72
=22 +5V2 =72

=0
Hence, (x — 1) is a factor of the given polynomial.
(iti) Let p)=x-2+ -3 +22-1
= p() = (1)° = (1)° + (M) - 1)° + (1)* - 1
=1-1+1-1+1-1
=0
Hence, (x — 1) is a factor of the given polynomial.
(iv) Let plx) = 3x6 = 7x° + 7x* — 3x% + 242 - 2
= p(1) = 3(1)° — 7(1)° + 7(1)* = 3(1)% + 2(1)> - 2
=3-7+7-3+2-2
=0

Hence, (x — 1) is a factor of the given polynomial.

11. By the factor theorem, (x + 1) = x — (-1) will be a factor

of p(x) if p(-1) = 0 and (x + 10) = x — (-10) will be a
factor of p(x) if p(-10) = 0.
Let p(x) = 2% + 13x% + 32x + 20
= p(=1) = (<1)® + 13(=1)2 + 32(-1) + 20
=-1+13-32+20
=33-33
=0
(-10)? + 13(=10)2 + 32(~10) + 20
-1000 + 1300 — 320 + 20
= 1320 - 1320
=0
Both p(-1) and p(-10) are equal to zero.

and p(-10)



12.

13.

(x + 1) and (x + 10) are factors of the given
polynomial.
By the factor theorem, (x — 1) is a factor of p(x) if
p(1) =0, x + 1 = x — (-1) is a factor of p(x) if p(-1) =0

and 2x + 1 = Z(x +%) = Z[x - (—%ﬂ is a factor of

p(x) if p(—%) =0.

Let px) =203 + x> - 2x -1
= p(1) =21y + (1 - 2(1) - 1
=2+1-2-1
=0
p(=1) = 2(=1)* + (1> = 2(-1) - 1
=2+1+2-1

4
_ 1,1
1 + 1 +1-1
=0
(x = 1), (x + 1) and (2x + 1) are factors of the given
polynomial.
Let px) =32t =223 - 242 - 2x - 5
and ) =3x2-2x -5
Now, gx) =3x-2x -5

=3x2-5x+3x-5
=x(3x - 5) + 13x - 5)
=@Bx-5 (x+1)
Clearly, (x + 1) and (3x — 5) are factors of g(x).
p(x) will be exactly divisible by g(x) if both (x + 1)
and (3x — 5) are its factors.
By the factor theorem, (x + 1) = x — (-1) and

3x-5=3 (x - %) will be factors of p(x) if p(-1) = 0
and p (gj =0.

Now, p(x) =3x* - 223 - 2x2 - 2x -5

= p(-1) = 3(-1)* - 2(-1)° - 2(-1)* - 2(-1) - 5

—3+2-2+42-5=0
4 3 2
5) _a(5) (57 (5 ,(5)_
and "’(ﬁj‘3(3) 2(:%) 2(3j 2(3j >
_(625) _o(125) _,(25) 10 _
‘3(81) 2(27j 2(9) 3 70

_625 250 50 10

27 27 9 3

625 — 250 — 150 — 90 — 135
27
625 — 625
27

=0
Since both p(-1) and p (g) are equal to zero,

(x + 1) and (3x — 5) are factors of p(x).

14.

15.

16.

17.

= g(¥) =(x+1) Bx-5)=3x2-2x-5is a factor of p(x).
Hence, given polynomial is exactly divisible by
3x2 - 2x — 5.
(i) Letp(x) =x>+x +a
Since (x — 1) is a factor of p(x), therefore by the
factor theorem, we have
p1) =0
= 12+@1)+a=0
= 24+a=0
= a=-2
(ii) Let p(x) = 222 + ax + V2
Since (x — 1) is a factor of p(x), therefore by the
factor theorem, we have

p(1) =0
= 2012 +a(l) + V2 =0
= 2+a+ 2 =0
= u=—2—\/§

(i) Let p(x) = a?® - dax + 4a - 1
Since (x — 1) is a factor of p(x), therefore by the
factor theorem, we have

p(1)=0
a*(1° —4a(1) +4a-1=0
P -4a+4a-1=0
?-1=0

a==x1

Let p(x) = 263 + kx? + x - 10

Since x + 2 = x — (-2) is a factor of p(x), therefore by the

factor theorem, we have

Uu Ul

p(2)=0
= 2(=2) + k(<2 + (-2) =10 = 0
= -16 + 4k-12=0
= 4k = 28
= k=7
Let p(x) = a®® —ax® + 3ax —a

Since x - 3 is a factor of p(x), therefore by the factor
theorem, we have

p3) =0
= aB)P-aB)?+3aB) -a=0
= al27a-9+9-1]=0
= a27a-1) =0
= Eithera=0 or 272-1=0
_ -1
Hence,a =0o0ra= 7 -
Let p(x) = 2x> - 922 + x + a and

let g(x) = 2x - 3.
By the factor theorem, p(x) will be exactly divisible by

o) =2x—3:2(x—%j,ifp(%) 0.
= 23] o3+ (2) va=o
- o3) (1) 1) o

= %—%+%+a:0

- L8 _ 2 3
4 4 2
81-27-6

© | sjeiwouAjod
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_ 18
4

= a=12

18. Let p(x) = 523 — 22 + 4x + a and g(x) = 1 - 5x.
By the factor theorem, p(x) will be exactly divisible by

g =1-5x=(5x - 1) :—S(x—%),ifp(%j - 0.

SOROROR

5 1 4
= E-g"‘g"‘ﬁ—o
1 1 4
= g—%‘Fg‘Fﬂ—o
= a—j
T 5

19. By the factor theorem, if (x — 2) and (x + 3) are factors
of p(x), then
p2) =0
and p(-3) =0
= a2’ +3272-b2)-12=0
and a(-3)° + 3(3)> - bh(-3) - 12 =0

= 81+12-2b-12=0

and 270 +27 +3b-12=0

= 8a-2b=0

and 27a+3b+15=0

= 4a-b=0 .

and 9a+b=-5 .. (2

Adding equation (1) and equation (2), we get

—5a=-5

= a=1

Substituting a = 1 in equation (1), we get
41)-b=0

= b=4

Hence, a =1, b = 4.

20. Let p(x) = ax*> + 5x + b.

By the factor theorem, if (x — 3) and (x - %) are

factors of p(x),

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

= aB3? +53)+b=0

2
1 1 _
and u(gj +5(§j +b=0

= 9 +15+b=0 (1)
and a+15+9 =0 .. (2

From (1) and (2), we get
9a+15+b=a+15+9

= 81 =28b

= a=b

EXERCISE 2E

1. (i) (2x + 3y)(2x + 3y) = (2x + 3y)?
= (2x)% + 2(2%) (3y) + (3y)?

—_
~

= 4x? + 12xy + 9y?
[Using (x + y)? = 2 + 2xy + ]

(ii) G -20)3 - 2%) = 3 - 2x)2
= (3 - 2(3) (2x) + (v)?
=9 — 12x + 442
[Using (x — y)? = x% - 2xy + 1]
2 2
o (e mran(l) ()
—9x2_ 1
x* -6 + 2

[Using (x — y)*> = 22 - 2xy + 7]
(i0) (x—%) (“%) ~ op - (%)2 el L

[Using (x - y) (x +y) = 22 — 7]

o (s G

=22 + 6x + %
[Using (x + a) (x + b) = x2 + (a + b) x + ab]
(vi) (2% +2) (z%-3)
Let z2 = x. Then,
(Z+2)(Z-3)=(x+2) (x-3)
=(x+2)[(x) + (3]
= @2 + [ + B)x + (2) (-3)
[Using (x + a) (x + b) = x> + (a + b) x + ab]

=x2-x-6
= (z%)? - 22— 6 [Putting x = 2]
=zt-22-6

2. () (x—%) (H% (x2+%j

(@) x+1+y)(x-1-y)
=[@)+ T+l -0 +y)]
=@?-1+y? [Using (x — y)(x + y) = x> = 7]
=x2-(1+2y+y? [Using(x + 1) = % + 2xy + ]
=x2-1-2y -
(iii) (22 +5x + 1) 222 + 5v — 1)
= [(2x% + 5x) + 1] [(2%* + 5x) - 1]
=22 +5x)2-12  [Using (x +y) (x —y) = 2% — ]
=4x* + 2023 + 25x2 - 1
[Using (x + y)*> = x% + 2xy + 2]
(W) WP+1+y) P +1-y)
=[@+ D) +yl [ +1)-y]



[+ 1>~y [Using (x +y) (x - y) =x*~ 1]
¥+ 22 +1-y> [Using (x +y)? = x2 + 2xy + 7]

) _[x3+y22 Mﬁﬂ}s}
Ferglegh

[Using (x + y)% = 2 + 2xy + y*]
4
=8 + 232 + %—9

(W) 2z-3+x-y)(2z-3-x+1y)
=[2z-3) + (x -] [2z-3) - (x - )]
=(2z-3P-(x-y)?
[Using (x + y) (x —y) = 22 - 7]
= (422 - 12z + 9) - (x> - 2xy + %)
[Using (x - y)? = x2 - 2xy + ]
=4z - 12z + 9 — x% + 2xy — y?
3. (i) (104
= (100 + 4)2
— (1002 + 2 x 100 x 4 + (4)2
[Using (x + 32) = 2% + 2xy + 2]
= 10000 + 800 + 16
= 10816
(ii) (499)
— (500 — 1)
= (500)% - (2)(500) (1) + (1)?
[Using (x - y)? = 2 - 2xy + ?]
= 250000 — 1000 + 1
= 249001
100 x 100 — 83 x 83
17

_ (100)% — 832
- 17

(100 + 83)(100 — 83)
- 17

_ (183)(7) _
= ) -8

(iv) 1.92 x 2.08
= (2-0.08) x (2 + 0.08)
= (2)% - (0.08)? [Using (x - y) (x +y) = 22 - 7]
=4 - 0.0064
= 3.9936
() 103 x 96 = (100 + 3) (100 — 4)
= [100 + 3] [100 + (~4)]
= (1002 + [(3) + (-4)] 100 + (3) (=4)
[Using (x + a) (x + b) = x2 + (a + b) x + ab]
= 10000 — 100 — 12
= 9888
(0i) 95 x 97 = (100 — 5) (100 — 3)
= [(100) + (-5)] [100 + (-3)]

(i)

[Using ¥ -y = (x + ) (x - y)]

4. ()

(i)

(i)

(iv)

= (100)2 + [(=5) + (=3)] 100 + (-5)(-3)

[Using (x + a) (x + b) = x> + (a + b) x + ab]
= 10000 —- 800 + 15
= 10015 — 800
= 9215
225 x 225 +2 x 225 x 75+ 75 x 75
= (2252 + 2 x (225) x (75) + (75)2
= (225 + 75)? [Using 2 + 2xy + 1% = (x+ y)*]
= (3002
= 90000
22x22-2x22x02+02x0.2
= (222 - 2(2.2) (0.2) + (0.2)2
=(22-027 [Using x2 - 2xy + ¥? = (x — y)?]
=22=4
37x37-29x29 _ (37)* - (29)°

0.8 0.8

(37 +29)(37 - 29)

0.8

[Using 2 - 2 = (x + y) (x - y)]
- (6:6)(0.8) _
= 0.8 =6.6
51 x51-01x01= (512 - (0.1)2
= (5.1 +01) (5.1-01)
[Using x2 — 4 = (x + y) (x - )]

=(52) (5) =26
P
x
2+ L4 2(x) 1)y [squaring both sides]
2 <)~ q 8
x2+%+2:4
x
1
¥+ = =4-2
2
1
P+ = =2
2
x- Loy
x
2a L - 2(x) 1) 16 [Squaring both sides]
2 p q 8
2+ L 2-16
x
2+ L =16+2
x
1
¥+ = =18
2
L.

X+ = =7
2+L+2()l—7 [Squaring both sides]
x . V)= quaring both sides

x2+i2+2:7

x

2472

—
= | sielwouhjod
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Now, 22+

=

U

Uy U

Uuu

[Squaring both sides]

X
T S
+ = =25-2
X
x4+i4 =23
X

VS
=
+
==
N——
N

=22 + x% + 2(x) (%)

2, 1
=[x+ +2
[+)

=38 +2
=40

xe Loy
:iZ«/ﬁ

o8 <o -0y
()

=38-2
=36
(x—%) =36 =+6
2x—x/7y=10

@x - 7 y)? = (102
42 + 72 = 2(2x) (7 y) = 100
42 + 7y? - 47 xy = 100
4% + 7y? — 47 (=~7)) = 100
[ xy = -7, given]
42 + 712 + 28 = 100
4x% + 7y* = 100 - 28
43 + 72 =72
(2x + 3y)? = 422 + 2(2x) (3y) + 9>
=4x? + 9y + 12xy
= 69 + 12(1)
=69 +12
=81
2x + 3y = J81
2x+3y=%9

EXERCISE 2F

1. () (2x+ 5y + 1)?

= (2x)% + 5y)* + (1)? + 2(2%) (By) + 2(5y)(1) + 2(1) (2x)

=4x2 + 252 + 1 + 20xy + 10y + 4x
=4x? + 252 + 1 + 20xy + 4x + 10y
(i) (2x + 3y — 22)?
= [(-2x) + 3y + (22)]?
= (202 + (By)* + (22)* + 2(-2x) By) + 2(3y) (2z)
+ 2(-2z) (-2x)
=42 + 9y? + 42% - 12xy - 12yz + 8zx
(i) (xy + yz + zx)?
= () + (y2)* + (2207 + 2()(yz) + 2(yz)(zx) + 2(zx)(xy)
= X2 + 222 + 2207 + 2xy%z + 2xyz? + 20%yz

= 222 + yP2? + 222 + 2%z + 2xyPz + 2xyz?

(iv) (ia - %b + 1)2 = [% + (%b) + 1}2

(9 + () vare2(2) () +2(R)o

a
+2(1)(Z)
2 2
a4 b q_ab . a
—16+4+1 m b+2
L @+b+c)P+@-b+c)+@+b-c)?
(@a+b+c=a+b*+c*+2ab + 2bc + 2ca .. (D

(@a=b+cP=[a+(b)+cl?=a*+ (-b?+c
+ 2(a)(=b) + 2(=b)(c) + 2(c)(a)
= (a-b+c?=a®+b*+c*—2ab-2bc + 2ca .. (2
and (@+b-c=[a+b+ (-0
=a* + b + (=c)* + 2(a)(b) + 2b(—c) + 2(=c)(a)
= @+b-c?=a*+b*+c+2ab-2bc - 2ca ... (3
Adding the corresponding sides of (1), (2) and (3),
we get
(@+b+c+@-b+c’+@+b-c)3
= 3a% + 3b% + 3c* + 2ab - 2bc + 2ca
X+y+z=7
(x+y+22="72
X2+ Y2+ 22+ 2xy + 2yz + 2zx = 49
X242+ 22+ 20y + yz + 2x) = 49
X2+ 2+ 22 +2(6) =49
PP+ 22+12=49
P +z2=49-12
X2+ P+ 22 =37

A

(kY + 2?2 =22+ 12+ 2+ 2y + 2yz + 22x

= (x+y+2?=x2+12+ 2%+ 2(xy + yz + zx)
= (x +y + 2)* =40 + 2(30)
=40+ 60 =100
= (x +y+2?=100
= x+y+z=+100
= xX+y+z=%x10
. (i) (Bx + 4y)® = (3% + (dy)® + 3(3x)(dy)Bx + 4y)
[Using (x + y)° = ¥* + 1 + 3xy(x + v)]
= (Bx + 4y)® = 27x% + 64y + 36xy (Bx + 4y)
= (Bx + 4y)® = 27x° + 64y° + 108x%y + 144xy>



(i) (Zx T 3%)3 = QP + ( - ja

+32w) (é) (Zx + %)

[Using (x + ) = 2 + 1 + 3xy(x + v)]

1) 1 1
= (2x+—) =8 + +2(2x+—)
3x 27 %3 3x
3
1Y 1 2
= (2x+3—x) =8 + 723 + 4x + 3

(iid) (5x = 3y)’ = (5x)° ~ (By)* — 3(5x)(3y)(5x ~ 3y)
[Using (x - y)° = 2% - 1® = 3xy(x - v)]
= (5x - 3y)® = 125x3 - 27® — 45xy (5x — 3y)
= (5x - 3y)® = 125x% - 271> — 225x%y + 135x12

o (3] -G
(a3

-~ (Lr_2)__t __8 _ 2 (1_2
3x 5y) 27x% 125y Sy (3x 5y

:(_j:1_8_2+4
3x 5y) 27x° 1254° 1547y

o () -4

(33 (52

4.3V _ 643,27 3 (é )
= (3x+4y) = 27x +64y + 3xy 3x+ y
4,8V 643 275 0 9. 0
= (3x+4y) = 27x + 64y + dx°y + 4xy
3 3
. 2_32) _,25_(3 2)
) (-] -6 (3

_ a2 3,2 2 32

3(x)(2y )(x oY )
3

2 32y _ 6 276 9 oo(.2 32

= (x Zy) =x gV > Xy (x zy)

3
2 32 _6_27 6 _ 9 a5, 27 2.4
:>(x 2}/) X -2y 2x"‘y+4xy
6. (i) (Bx + 4y)® + (3x — 4y)®
= (Bx + 4y + 3x — 4y)[(Bx + 4y)*> — (3x + 4y)(3x — 4y)
+ (3x — 4y)?]
[Using a® + b° = (a + b)(@® - ab + b?)]
= (6x) [(9x2 + 24xy + 16y) — (9% — 16y%) + (9x% — 24xy
+ 16y2)]
= 6x(9x% + 24xy + 16y* — 9x? + 16y% + 9x> — 24xy + 16y%)
= 6x(9x2 + 481%)
= 54x% + 288>

o
3 5

[SSTR
|
GRS
Ne—
w

(5559596
(5854

[Using: a® - b® = (a - b) (4* + ab + b?)]

(V[ ek Y ) (2
‘(5){[9+2X3X5+25 925

2 (222 2y 2y
5 |3 15 T s
7. () (23 =(20 +3)°
= (20 + (3 + 3(20)(3) (20 + 3)
[Using: (x + y)°® = x* + 1 + 3xy (x + y)]
— (23) = 8000 + 27 + 180(23)
= 8000 + 27 + 4140
= 12167
(i) (102)
= (100 + 2)°
= (100)® + (22 + 3(100) (2) (100 + 2)
[Using (x + y)° = x* + 1 + 3xy (x + v)]
= 1000000 + 8 + 600 (102)
= 1000000 + 8 + 61200
= 1061208
(iii) (995)
= (1000 — 5)3
= (1000)% — (5% — 3(1000) (5) (1000 — 5)
[Using (x - y)° = 23 — 1> = 3xy (x — y)]
= 1000000000 — 125 — 15000 (1000 - 5)
= 1000000000 — 125 — 15000000 + 75000
= 1000075000 — 15000125

= 985074875
8 x+l=7
X
3
= (x+1) =7
X
> B4 +3(x)(1) (x+1) =343
x X X
- P+ 4430 -383
X
- P+ Loso1-383
X
= B+ L —33-21 =32
X
9 (x—l):S
X
3
- ) -
X

(_;; | sielwouhjod
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10.

11.

12.

SN S S 700 G) (x—%) =125

X

= ©- L 36 =125
X
= $- L o15-125
X
N ¥ =125+ 15 =140
X
(Bx +2y) =10
- (Bx +2y)3 = 108
= (3x)* + (2y)° + 3(3x) (2y) (3x + 2y) = 1000
= 2723 + 813 + 18xy (3x + 2y) = 1000
= 2723 + 81 + 18 (2) (10) = 1000
= 2723 + 8y® + 360 = 1000
= 2723 + 8y® = 1000 — 360
= 27x3 + 8y° = 640
2
1 1 1
(.X'"';) =x2+ xiz +2(x)(;j
2
= (x+l) :[x2+%)+2
X X

=23 +2

=25
N ( . %) N

=+50r-5

A/~
=
[68]
+
Rw"—‘
N
Il

(X'f‘l) (x2+i2—x><l
X x X
—523-1)

- 5(22)

=110

(x+%) (xz +xi2—1j
-5(23 - 1)

= 5(22)
=110

///~
=
W
+
Rw‘,_\
~—
Il

I/
=
|
[ =
Ne—
N
1l
=
N
+
|~
|
N
=
X
[ =

Il
I/
=

N
+
RN‘,_.
~
|
N

16 =+4o0r-4

= (x_%)z

()= B
(-t

=(4) (18+1)=4(19) =76

x
[x3—i) = (x—l) (x2+i+x><1)
x® X x? X
(x—l)( 2+i2+1j
X X

-4 (18 + 1)

= —4(19)
=76

Hence, x° — % = £ 76.
x
13. () (5x — 3y) (25x2 + 15xy + 9?)
= (5x - 3y) [(5x)* + (5x) (3y) + (By)]
= (52 - (By)’ [Using: (x — (&> + xy + 1) = = ]
= 125%% - 279
(i) (2xy + 3z) (4x%y? — 6xyz + 9z%)
= (2xy + 32) [(2xy)* - (2xy) (32) + (32)]
= (2xy)® + (32)° [Using: (x +y) (P —xy + 12 ) = 22 + 7]
= 83y + 2728
14. (i) (25 + (5)° = (25 + 5) [(25)% — (25) x (5) + (5)*]
[Using: ¥* + 1° = (x + y) (¥ — xy + )]
= 30(625 — 125 + 25) = 30(525) = 15750
(i) (1100)° = (100)® = (1100 - 100) [(1100)? + 1100
x 100 + (100)?]
[Using: 23 — 1 = (x — ) (¥ + xy + 12)]
= (1000) (1210000 + 110000 + 10000)
= 1000 (330000)
= 1330000000
15. Simplify
Q) 27 X 27 X27 =7 X7 X7
D TX T+ X7+ 7 %7

_ 27y’ - @7y

T Q7 X27+27x7+7x7)

(27 -7D)(27)* + 27 x 7 + (7)]
T (7 x27+27X7+7x7)

(20027 x 27 +27 X7 +7 x 7)
T (Q7X27+27 X7 +7%7)
=20

(i) 39%x39%x39+21x21x2.1
39%x39-39x21+21x21
B (3.9)° +(2.1)°
T (39x39-39x21+21x2.1)

_ (39+21)x[(39)% -39 x2.1+(2.1)]
T (39%x39-39x21+21x2.1)

_ (6)(39%x39-39x2.1+2.1x2.1)
T (39x%x39-39x21+21x2.1)

=6




16.

17.

18.

19.

x+y=3
(x +y)? =32
Ay +2xy=9
P+ +2Q2) =
¥+yP+4=9
P+y?=5 .. (D
Pryi=@+y) @@ -xy+1)
(x+y) (2 +y>-xy)
G)5-2) [Using (1)]
(3)(3)

Luu Ul

xX-y= 5
(x _ y)z =52
¥4y -2xy=25
X2+ 2 —2(-6) =25
¥+y?+12=25
¥ +y?=25-12
2+P=13 (D)
B-P=@-y) @ +xy+17)
=13 =502+ 1% + xy)
5[(13) + (=6)]
5(7)
=35
(i) (p—3q+2r) (P? + 9% + 42 + 3pq + 6qr — 2pr)
=[p + (39) +2r] [(p)* + (-39)* + (2r)* - (p)(-37)
- (=3q)2r) = (2r) ()]
= (p + (-39)°* + (21)° - 3(p)(-3q)(2r)
[Using: (x +y +z) (x2 + y* + 22 — xy — yz — zx)
=2 + 17 + 23— 3yz]

Luu iy

U

[Using (1)]

= p3 - 274° + 8° + 18pqr
(@) @x-y-1) @2 +y>+1+2xy-y+2)
= [2¢ + () + D] [ + () + (<1)* - 2x(-y)
= (=)D = (-1)(2x)]
= (207 + ()® + (<1)° = 32V)(=y)(-1)
[Using: (x +y + z) (x> + y* + 22 — xy — yz — z¥)
=23+ % + 23 - Bayz]
=83 -1 -1-6xy
(i) (N2x +2,2y +2) (22 + 82 + 22— 4wy - 242z
-2 xz2)
=(J2x+ 2\/53/ +2) [(V2x)? + (2\/§y)2 + (2)?
- (V2x) 242y - 22 ) (@) - (V2 0)]
= (V228 + 2V2y) + 22 - 3(\2x) 242) (2)
[Using: (x +y +z) (X2 + y* + 22 — xy — yz — zXx)
=23+ y° + 23 - Bayz]
=2V2:3 + 162y + 23 - 12xyz
() 28+ (-15) + (-13) =28 —28 = 0
" (28)° + (L15)° + (-13)° = 3(28) (~15) (-13)
[If x +y +z =0, then x® + 1® + 2% = 3xyz]
" (28 + (15 + (-13)° = 16380
(i) (0.1 + (0.2)° — (0.3)% = (0.1 + (02)° + (~0.3)°
Here, 0.1 + 0.2 + (-0.3) =
. (0.1) + (02 + (=0.3)% = 3(0.1)(0.2)(~0.3)
[If x +y +z =0, then 2% + 13 + 2% = 3xyz]
(01 + (02) + (—0.3) = —0.018
= (0.1)° + (0.2 - (0.3)> = —0.018

o (03 -0 - @)

21.

22,

1 7

l_’_ —_— —
4 3 12
3+4-7

12
7-7

:12 =0

NOREIROIOIE

[If x + y + z =0, then ¥* + y® + 23 = 3xyz]

)
OIS
)

o (3 () (5

) -6 - () - 3+ (3)

(&) -3 -3 =(5)E)E)

[If x +y +z =0, then x® + 1 + 2% = 3xyz]

(33 -5

8 (1 17 _ 8
= (15] _(3j _(5j © 75
‘ 8 (1Y _(1)Y _ 8
cus= (2] - (5) - (3) - % -wes
x+y+z=28
= (x+y+27?=8
= 2+ Y+ 2%+ 2y + 2z + 2zx = 64
= 2+ +22+ 2y +yz+zx) = 64
= 2+ 2+ 22 +220) =
= X +y?+22=64-40
= 4P +z2=24 .. (1)
ow, X + 1 + 22 — 3xyz

(x+y+2) P+ >+ 22— xy—yz —2zx)
(x+y+2) [+ 12+ 2) - (y + yz + zx)]

oz

= 8(24 - 20) [Using (1)]
x+y+z=15

= (x +y +2)? =15

= 2+ Y+ 2%+ 2y + 2yz + 2zx = 225

= (P + Y+ + 2y +yz +zx) = 225

= 33 + 2(xy + yz + zx) = 225

= 2(xy + yz + zx) = 225 - 33 = 192

= xy+yz+zx:%:96 .. (1)

Now, x3 + 13 + 2% - 3xyz
=(+y+z) (P+y2+ 22— xy—yz - zx)

a | sielwouhjod
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23.

24.

25.

10.

11.

® NS U A W N R

(x+y+2) [+ 12+ 2) - (v + yz + zx)]
(15) (33 — 96)

15(-63)

-945

[Using (1)]

x+y=5
(x+yP=5
B+ 2+ 3ay(x + y) = 125
2+ %+ 3xy (5) = 125
x+ % + 15xy = 125
¥+yP+ 150y —125=0
Q-aP+Q2-bP+2-¢°-32-a)(2-b)2-¢)
=[R-a)+Q2-b)+Q2-0][2-a+@2-b?+(2-c)?
-2-9@2-p-2-0)2-0-2-02-a)]
[Using ®+ 1P+ =(x+y+2) (P +y2 + 22
- xy - yz - 2]
=[6-@+b+0)][2-a?+@2-b>+@2-c)?
-2-9@2-p-2-D)2-09-2-02-a)]
=[6-6][2-a+Q2-b>+(2-c-Q2-a)(2-D)
-2-2-09-2-0@2-a)]

Uil

=0
(x=aP+(x-bP+(x-cP-3x-a)(x-b) (x—c)
=(x—a+x-b+x-0)[(x-a?+ x-Db2>+ (x-c)?
—(x—a) (x=b) - (x-b)x-c) - (x-c)(x —a)]
[Using ® + 1° + 22 = Baxyz = (x + y + 2z) (2 + 1 + 22
- xy - yz - 23)]
=Bx-@+b+o][(x-a+(x-b2+@x-c?-(x-a)
(x=b) - (x=b)x-c)-(x-c)x-a)
=0@x =30 [(x—a’+(x-b2+((x-cP-(x—-a)(x-Db)
—(x=bx-0-x-ox-a)]
=0

EXERCISE 2G

. 34 + 6ab = 3a(a + 2b)
. Bay — 25x%% = Bay(1 — 5x%y)

46x? + 2xy + 10y? = 2(23x2 + xy + 517
7%y — 21x%2 + 35y = 7y(x® — 3x%y + 5y)

. 8(3x+ 2y)2 — 16(3x + 2y) = 8(3x + 2y) (3x + 2y — 2)

. 2x(x + 12) — dy(x? + y?) = 262 + YA (x - 2y)

S P@-N+qr-q) =pq-1-qq-1=@G-1 ¢’ -q
. 30a (b —c) —25(c - b) = 30a(b - c) + 25(b - ¢)

=50 -c) (6a + 5)

. aX@? + b2 - 2 - P2 - a? - 1)

=a¥a® + V? - ) + @ + b2 - )
=@+b*-cA @ +v
@+b) (x+y)+ 2a+3b) (x +y)+ (Ba+4b) (x +y)
=@+y) (@+b+2a+3b+3a+4b)
=(x+y) (6a +8b) = (x +y) 2(3a + 4b)
=2(x + y) (3a + 4b)
2a(x - y) + 3b(5x — 5y) + 4c(2y — 2x)
=2a(x —y) + 3b x 5(x — y) + 4c x 2(y — x)
=2a(x —y) + 15b(x — y) — 8c(x — y)
= (x - y)(2a + 15b - 8¢)

ap? + bp? + ag® + bg? = p*a + b) + g*(a + b)

=(@+b) @ + )

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

T+x22+ 2+ =1+ 22+ 322+ 2
1+ + 1A%+ 1)
aQ+x)@a+1?
4a%a - 2) + 3@ - 2)
(a-2) 4a® +3)
(x—y) —yx - y)
x-19) &2-y
X -1)+1L(x-1)
=x-1DGE*+1
a’xy + abx? + bPxy + aby? = ax(ay + bx) + by (bx + ay)
= (bx + ay) (ax + by)

4% - 842 + 30 -6

¥ - 2%y —xy + 2

B2 +x-1

a2 +axd +x+a
ax*(@a + x) + 1(x + a)
x+a) (@a®+1)
X3+ xy — 3x%y — 32
(% + y) - 3y(x* + )
2 +y (x -3y

abc? + ac? — bc - ¢
acXb +1) —c(b + 1)
cb+1) (ac-1)

a2+ (@*+ 1) x+a

3+ ay(1 - 3x) - 3y?

abc® + (ac = b)c — ¢

xy —ay —ax + a® + b(x — a)
=ylx—a)—alx —a) + b(x —a)
=x-aly-a+b

ab? + ab — ac — abe + xy + bxy
=ab(® + 1) —ac(1 +b) + xy(1 + b)

(1 +Db) (ab - ac + xy)

P-xr-—ax+a+x-1
Px-1)—ax-1)+1(x-1)
-1DE2-a+1)

K2+ iz f2-50- 2 = (x2+i2+2) —5[x+1)
X x X X

2
:(x+l) —5(x+1)
X X
:(x+1)(x+1—5)
X X
a2 . (ﬂ+£) X + £,[b¢0,d¢0]

b b d d

=82 8y x4 &

b b d d

B-x2-ax+x+a-1

=%(x+1)+ S+

d
_ ax ¢
—(x+1)(b +dj

2p(a — b) + 3q(5a — 5b) + 4r(2b — 2a)
=2p(a—b)+3q x5@a-b) +4rx20b-a)
=2p(a—-b) + 15q(a — b) — 8r(a - b)
=(a-Db) 2p + 15q — 8r)

EXERCISE 2H
2 —dy? = (07 - (2y)* = (x + 2y) (v - 2y)
25x2 - 36y% = (5x)* — (6y)> = (5x + 6y) (5x — 6y)
100 — 922 = (10)? — (3x)2 = (10 + 3x) (10 — 3%)



1

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21. 942

e

x2— 4 = (J3x)? -

1-(-y?=(Q1)y-
dx+yP-1=[2x+yP-

16 - 9(x + y)? = (4)2 -

4(2x -

3x>

=2+

2P=(Bx+2 (V3x-2)
-y =0Q+x-p A-x+y)

1>
2y+1) 2x +2y-1)

Bx +y)P?

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

32 -9y + 1)? =

27y

25

_3(5

3-12a-bp =

oyt =

162x* - 50 =

16x* - 625 =

81 — 256x* =

oy -

x-y-x2+y?=

402 — 4% + 4a + 1

44% — 2502 + 30b - 9 =

25x2 —

— 25h% —
=942 -

10x + 1 — 3622

36¢2 + 16

252 - 36¢% +

[22x - 3)P - [3(y + DI
= (4x - 6 + 3y + 3)(dx — 6 — 3y — 3)
=(@x+3y-3) @x-3y-9

oo (@ - ()

2

G R BN

G-

= 3[1 - 4(a - b)?

= 3{(1)* - [2(a - b)I*}

=31 + 2a - 2b)(1 - 2a + 2b)

— x2 1 9x2 2)

= x2 [(1)2 Gxy)]

= xzyz(l + 3xy) (1 - 3xy)
281 - 25)

= 2[(9x%)* - (5]

=2(9x2 + 5) (9x2 - 5)
=2(922 + 5) [(31) - (V5 )]

=292 + 5)(3x ++/5)Bx - /5)
= (4x?)? - (25)*

(4x? + 25) (4x2 — 25)

(422 + 25) [(2%)% - (5)4]

= (422 + 25) 2x + 5) 2x - 5)
(9)* - (16x2)?

= (9 + 16x2) (9 — 16x?)

= (9 + 16x%) [(3)* - (4x)?]

=09+ 16x2) G +4v) B -4x)

-

= xy(x4 + ) (ot -

=yt + v [()? - ]
=yt + ) (2 + 1) (P - )
=y +y) 2+ ) (x+y) (x-y)
=x-y--y)
=(@-y)-+yx-y
=x-y) 1-x-y)

= (4a% + 4a + 1) — 412

= Qa + 17 - (b2
=Qa+1+2b)(2a+1-2b)
=Qa+2b+1) 2a-2b+1)
422 — (2507 — 300 + 9)

(2a)* - (5b - 3)?

(2a + 5b - 3) 2a - 5b + 3)
(25x% — 10x + 1) — 3622

(5x — 1)% — (62)?
=GBx-1+6z) 6x-1-62)
d? + 2(12ad + 30bc)

1642 + 24ad + 60bc

22.

23.

24.

= (1 + 8xy + 16x%?) — 4(x% + y* -

9a% + 24ad + 164> — 25b* + 60bc — 36¢2
(9a2 + 24ad + 164%) — (25b% —
(3a + 4d)*> — (5b — 6c)?

(Ba + 4d + 5b — 6¢) (3a + 4d - 5b + 6¢)

60bc + 36¢2)

A7 +16 =5+ 72+ 16 + 12 — &2

[Adding and subtracting x?]

(o* + 822 + 16) —
(2 + 42 - (x?

= +4+x) (2 +4-%
(1-4x?) (1-42 + 16xy

1 - 452 — 442 + 16x%° + 8xy + 8xy
1+ 8xy + 16x% — 4x? — 4y + 8xy
2xy)

(A + 4P - [2(x - y)I?

=1 +4xy + 2x - 2y) (1 + 4xy - 2x + 2y)

ad + a*b* + 1B
=a® + a*b* + B8 + a*b*

- a'pt

[Adding and subtracting a*b*]

(@® + 2a*b* + bB) - a'b?
(ﬂ4 + b4)2 _ (a2b2)2

(a* + b* + a®b?) (a* + b* -
(a* + b* + a®b* +
(a* +22%0% + b* — a?V?) (a* + b* - a*h?)
[(@ + B2 — (ab)?2] (@* + b* — a2?)

(a® + b* + ab) (a® + b? - ab) (a* + b* -

a?h?)

EXERCISE 2I

a?h? — a®b?) (a* + b* — a?b?)

a?b?)

X2+ 19x +88 =22+ 8x + 11x + 88
=x(x + 8) + 11(x + 8)

X2 + 14x + 45

=(x+5 (x+9)

X+2x-3=x2+3x-x-3

x+8) (x + 11)
X2 + 5x + 9x + 45
x(x + 5) + 9(x + 5)

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

=(x+3)(x-1)

X2 +9x—-36=x2+12x - 3x —

x(x + 12)

12x2 = 7x + 1 = 1222 — 3x — 4x

36

~3(x + 12)
x+12) (x-3)

+1

=3x(4x - 1) - 1(4x-1)
=@x-1) GBx-1

-x-132=x%-

12x + 11x - 132

=x(x - 12) + 11(x -12)
=x-12) (x + 11

X2 —11x — 42 = x2 — 14x + 3x

-42

= x(x — 14) + 3(x — 14)
=(x-14) (x + 3)

Y -1ly+18=192-9y -2y +

=y -9 -2~

=y-9 Wy-2
—24x + 108 = x2 -

18
9)

6x — 18x + 108

= x(x — 6) — 18(x — 6)

=(x-6) (x-18)

:." | sielwouhjod



; | Polynomials

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2-2x-15=x2-5x+3x-15
=x(x —=5) + 3(x - 5)
=@x-5 (x+3)
6x2 + 19x + 10 = 6x% + 4x + 15x + 10
=2x(3x + 2) + 5(3x + 2)
=Bx+2) (2x +5)
12x2 — 25x + 12 = 12x%2 — 16x — 9x + 12
=4x(3x —4) - 3(3x - 4)
=0Bx-4) (4x-3)
42 — 17y - 21 = 4P + 4y — 21y - 21
= dy(y + 1) - 21(y + 1)
=@y+1 @y-21
10x2 + 3x — 4 = 10x2 + 8x — 5x — 4
= 2x(5x + 4) — 1(5x + 4)
=Gx+4) 2x-1)
4x2 — 25x + 21 = 4x% — 21x — 4x + 21
= x(4x — 21) — 1(4x - 21)
=@x-21) (x-1)
3x2 - 10x +8=3x2—4x - 6x + 8
=x(Bx —4) - 2(3x - 4)
=Bx-4) (x-2)

1e _ 1.
7 X +3x+4= 2(x + 6x + 8)

=1(2+2x+4x+8)

N

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

N[= N|—

(x+2) (x+4)

%x2+2x—15= L2+ 100 - 75)

(x? - 5x + 15x — 75)

[x(x = 5) + 15(x — 5)]

(x = 5) (x + 15)

Ox2 —2x — = (27x* —6x — 1)

N|— W[~k yl= gll—= Jgl~= »

= (27x%* +3x-9x - 1)

%[3x(9x 1) - 109x + 1]

%(Qx +1) Gx-1)

V32 +5x+2+/3 = /3x2+2x+3x+24/3
:x(x/§x+2)+ \/§(J§x+2)
=(V3x+2) (x+ 3)
4322+ 10x + 23 =223 2%+ 5x + \/3)
=223 22 + 2x + 3x + /3)
=220(x/Bx+1)+ 3 (V3x+1)]
=2(J3x + D@x + V/3)

22.

23.

24.

25.

26.

27.

28.

4522 +17x =35 = 4/5x% + 20x - 3x - 35
=45x(x +vJ5)-3(x +5)
=+ 5)@J5x-3)

53x2-32x—7+/3 =532 +3x-35x - 7+/3
= Bx (Bx +/3) = 76x + /3)
=Gx+ V3) (V3x-7)

3x+52-2x+5 -8

Let (x +5) =a.

Then, the given polynomial becomes 34> — 2a — 8.

Now, 3#2-20-8=3a>-6a +4a-8
=3a(@-2)+4@a-2)
=@-2)(Ga+4)
=(x+5-2)[3(x +5) + 4]

[Putting a = x + 5]
=(x+3) Bx+15+4)
=(x+3) Bx +19)

(@* - 2a)*> — 23(a® - 2a) + 120

Leta®> —2a = x.

Then, the given polynomial becomes x* — 23x + 120.

Now,

x% = 23x + 120 = x% — 8x — 15x + 120

= x(x — 8) — 15(x — 8)
=(x-8) (x-15)
= (@® - 2a - 8) (a®> — 2a — 15)

[Putting x = a2 — 24]
= (4% - 4a + 2a - 8) (a®> — 5a + 3a — 15)
= [a(a-4) +2(a—-4)] [a(a-5) + 3(a - 5)]
=(@-4@+2) (@a-5)(a+3)

12(x% + 7x)> — 8(x% + 7x) (2x — 1) — 15(2x — 1)?

Let (x> + 7x) =a and 2x - 1) = b.

Then, the given polynomial becomes

124% — 8ab — 15b?

= 1242 — 18ab + 10ab — 15b°

= 6a(2a — 3b) + 5b(2a — 3b)

= (24 — 3b) (6a + 5b)

= [2(x% + 7x) = 3(2x = 1)] [6(x% + 7x) + 5(2x — 1)]

[Putting @ = x2 + 7x and b = 2x — 1]

= (2% + 14x — 6x + 3) (6x% + 42x + 10x - 5)

= (2¢% + 8x + 3) (6x2 + 52x — 5)

B(x + 1 —2(x + 1) (y + 2) — 15(y + 2)?

Let(x+1)=aand (y +2) = b.

Then, the given polynomial becomes

8a% — 2ab — 151>

= 8a% — 12ab + 10ab — 15b?

= 4a(2a — 3b) + 5b(2a — 3b)

= (24 — 3b) (4a + 5b)

=[2(x + 1) = 3(y + 2)] [4(x + 1) + 5(y + 2)]

[Puttinga=x+1and b=y + 2]

=(2x +2-3y—-6)4x + 4 + 5y + 10)

=(2x -3y -4 (@x + 5y + 14)

dx —y)> - 12(x —y) (x + y) + 9(x + y)?

Let(x—y)=aand (x +y) = b.

Then, the given polynomial becomes

442 — 12ab + 9b?

= 4q? — 6ab — 6ab + 9b?



29.

30.

31.

32.

33.

= 2a(2a — 3b) — 3b(2a — 3b)
= (2a — 3b) (2a - 3b)
=[2(x - y) =3 + Y] [2(x - y) - 3(x + y)]
[Putting a = (x —y) and b = (x + y)]
=(2x -2y - 3x - 3y) (2x - 2y - 3x — 3y)
= (-x = 5y) (-x - 5y)
= (x + 5y) (x + 5y)

x* + 19x2 - 150
Let ¥=a
= ¥ =a?

Then, the given polynomial becomes
a% + 19a — 150 = a* + 25a — 6a — 150
= a(a+ 25) — 6(a + 25)
=(a+25) (a-06)
= (¥ + 25) (x2 - 6)
[Putting a = x?]

x* +3x2-28
Let 2=a
= X =a?

Then, the given polynomial becomes
a?+3a-28=a>+7a—4a-28
=a@+7)-4a+7)
=@+7)@-4)
=2 +7) (x2-4)
[Putting a = x?]
=@ +7)(x-2 (x+2)
(x®—4x) (x> —4x-1) =20

Let ¥ —4x=a

Then, the given polynomial becomes
a@—-1)-20

=a2-a-20

=02 —5a + 4a - 20
=a(a—->5) + 4(a - 5)
=@-5@+4

= (2 - 4x - 5)(x* — 4x + 4)

=2 -5x+x-5) (22 -2x —2x + 4)
= [x(x = 5) + 1(x = 5)] [x(x — 2) — 2(x — 2)]
= -5+ DK -2(x-2)

2
(Sx—lj +4[5x—1) +4
X X
Let (5x—l) =a
X

Then, the given polynomial becomes

P +da+4=a+20+2a+4
al@ +2) + 2(a + 2)
(a+2)(@+2)

- (Sx—l+2) (5x—1+2)
X X

[Putting a = 5x — %]

[Putting a = x? — 4x]

Y +5y-24=12+8y-3y-24

=yly +8) -3y + 8)
=W +8y-3)
One possible answer is: Length = y + 8, breadth = y - 3.

. a2+ %b2+ =c2—ab- %bc+ 2w

EXERCISE 2)

. 4?7 + 997 + 4% + 12pq + 12g7 + 8pr

= (2p + (39)* + (21)* + 22p)(3q) + 2(3)(2r) + 2(21)(2p)
= (2p + 3q + 2r)?

[Using (x + y + 2)> = X% + y? + 22 + 2xy + 2yz + 2z¥]
=Q2p+39+2r)(2p +3q +2r)

c X2+ A+ 2% - Ay — dyz + 2z

= (0 + (29 + (2 + 2(0)(2y) + 2(2Y)(z) + 2(z)(x)
=[() + (-2y) + zP

[Using (x + y + 2)> = 2% + y? + 22 + 2xy + 2yz + 2z¥]
=(x-2y+2?
=(x-2y+z) x-2y + 2

. X2+ y? + 422 - 2xy + dyz - dzx

= (0 + () + (22 + 2(0)(y) + 2(-y) (-22) + 2(-2z)(x)
=[() + () + (22)P
[Using (x + y + 2)> = 2% + y? + 22 + 2xy + 2yz + 2z¥]
=(x-y-220
=(x-y-2z) (x-y-22)
1
9 3

-7 (3] + (3 +20(3)
+2(34) (39 {3
“[r o))

[Using (x + y + 2)* = x2 + y? + 22 + 2xy + 2yz + 2zv]

2
= (a 1b+lc)

273
Y P | 1,01
= (a 2b+3cj (a 2b+3¢:)

.27+9x2+i—30x—E
92 3x
=25+ 922 + L—30x+2—m
942 3x

=67 (o2 ¢ () +26) (39 200

+2 (-%) )

- [(5) +(-3%) + (—;xﬂz

[Using (x + y + 2)> = x% + y? + 22 + 2xy + 2yz + 2z¥]

2
= — p— i
= (5 3x 3x)

1 1
=|5-3x—-—||5-3x——
( x 3x)( x 3x)

. 9t + 2 + 2+ 6x%y — 2yz — 60z

= B + ) + (2)* + 2B)(Y) +2()(2) + 2(- 2) (3¢
=[G + ) + ()P

[Using (x + y + 2)? = x2 + y? + 22 + 2xy + 2yz + 2zx]
=@ +y-zP
=B +y-2)Bx*+y-2

’3 | sielwouhjod
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EXERCISE 2K

1. 23+ 602y + 12xy? + 8y°
= (¥)° + 3(x)* (2y) + 3(V)Q2y)* + (2y)°
= (x + 2y)° [Using (x + y)® = x> + 3x%y + 3xy2 + 1°]
=(x+2y (x + 2y (x + 2y)
2. 8x3 — 36x%y + 54xy? -
= (2x)% - 3(2%)* (3y) + 3(2x)(3y)2 - (3yy?
(2x - 3y)? [Using (x — y)* = 23 - 3x%y + 3x? — 1°]
(2x - 3y) (2x - 3y) (2x - 3y)

2

+ 275 2, . 9
64y +4xy+4xy
3 3 2 2
3 4 3 4 3
") + (3] +3(5+) (3v) +3(57) (3)
3
y) [Using (x + y)® = ® + 3 + 3x% + 3x/?]
_(4 4. .3 4..3
—(3x+ y) (3x+4y) (3x+4y)
15,1 10 1.4
4. Sa + 4ab+ 6ab + 27b
3 2 2 2
_(a al (b al(b b
‘(2) +3(2) (3) +3(2J (3) +(3)
3
= (%+%) [Using (x + y)® = 2% + 3x% + 3xy2 + 1]
_(a, b)(a_b)(a_ b
‘(2+3)(2+3j(2+3j

8x3  28x?
27 3

(37
(3]
(505757

6. po—

W W

+ 98x — 343

3(% ]<7>+3( sor- oy

- 3x%y + 3xy? - 1°]

5.

[Using (x - y)® = 3

27 6 9 a0, 27 o4
5 1 PP P

= () - (3 ZJS - 3(? (%qz) +3(p?) (%qz)z

= (}02 - %qz) [Using (x - y)°* = 2% — 13 - 3x%y + 3x/?]

_(,2 3 2 2 3 2 2 3 2
‘(”’ 2")(” 2")(’” 2")

EXERCISE 2L

Q.1 to Q.13 have been solved using
PryPr=@+y) P -xy+ 12

1. ¥+ 64 = (x)° + (4)?

=(x+4) (o -4x + 16)
2. 82 + 1° = (2a) + (b)®

= (2a + b)(da® - 2ab + b?)
3. 64x3 + 34313 = (4x)° + (7y)°

= (4x + 7y) (1632 — 28xy + 49y?)

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

512a% +

1 o, (1Y
9p3 =@+ (%)
1 2 8a, 1
(811 + %) (64{1 b + 81b2j
5 (1Y

_ 1 2_5x_ 1
= (5x+6) (25x 6 +36)

32x3 + 108y = 4(8x° + 27%)
= 4[(2x)* + By)’]
= 4(2x + 3y)@x® -
54x%y + 2334 = 2% (27:3 + )
= 2% [(3x)° + (y)°]
= 23y(3x + y) (9x% - 3xy + 1)
3x%y3 + 24x2 = 3xX(x3y° + 8)
=322 [(w)® + (2)°]
3x%(xy + 2) (Py? - 2xy + 4)
17 + (5x)
(1 + 5x)(1 - 5x + 25x2)
0.7)% + (2a)°
0.7 + 2a) (0.49 - 1.4a + 4a?
(2x)3 + (0.5)
(2x + 0.5) (4x%2 — x + 0.25)
G + ()
(522 + y?) (25x* - 5x%y? + Y
xy(x® + 1)
xy [ + 2]
xy(? + y?) (4 - x%y% + 1Y)
Q.14 to Q.20 have been solved using
PP = @ -y +xy + )
5423y — 128y* = 2y(27° — 641)
= 2y[(3x)’ - (4y)’]
2y(3x — 4y) (922 + 12xy + 163?)
() - (57
= (x - 5)(x* + 5x + 25)
1331 - 3432 = (11)? — (7x)°
= (11 = 7x)(121 + 77x + 49x?)

1Y
—x*=216° = (Ex) - (6y)®

1 x2
(zx 6yj —+3xy+36y

- 2320 = (@) - (J2b)°
—2b) (a? + 2ab + 2b?)

6xy + 9y?)

1+ 12523
0.343 + 84°
8x3 + 0.125

125x6 + 1°

x7y + xy7

¥ —125

250x% — 16y = 2(125x3 - 8y°)
=2[(5x)° - 2y)’]
= 2(5x — 2y)(25x2 + 10xy + 4y?)
8 — (2x - y)°
203 - 2x - y)®

(2x = 2x + y) [4x% + 2x(2x — y) + 2x — y)*]
Y(4x? + 4x% — 2xy + 4x? + % - dwy)
= y(12x? + y? - 6xy)
5a + 20b + a° + 641°
= 5(a + 4b) + (@) + (4b)®
= 5(a + 4b) + (a + 4b) (a* — 4ab + 1617
[Using x° + 1 = (x + y) (- xy + )]
= (a + 4b) (5 + a* - 4ab + 16b?)



22,

23.

24.

25.

26.

27.

28.

29.

8a® — 27b° — 4ax + 6bx
= () — (3b)* — 2x(2a — 3b)
— (20 — 3b) (4a>+ 6ab+ 9?) — 2x(2a — 3b)
[Using x* — 1 = (x — y) (> + xy + 12)]
= (2a - 3b) (4a® + 6ab + 9b* — 2x)
2x - 3y — 8x% + 2718
= (2x - 3y) - (8x® - 27y%)
= (2x = 3y) - [(2x)® - By)’]
= (2x - 3y) - [(2x — 3y) (4x? + 6xy + 9y?)]
[Using x* — 1 = (x — y) (> + xy + 17)]
= (2x -3y (1 - 4x% - 6xy — 9?)
B
= 22 - %)
=22 [(? - )]
=222 - ?) (¢ + 22 + i)
[Using x* — 1 = (x — y) (> + xy + 12)]
0= ) (o + 22+ Y+ %P - %)
K22 =12 (o + 2702 + v - x%)
202 =) [ + y2)* = ()]
=X2(x +y) (x —y) (P + ¥ —xy) (P + 2+ ay)
[Using x2 — 2 = (x + y)(x — y)]
=22x+y) -y P —xy + ) &+ xy + P
@ -1
(113)3 _ (b3)3
(@ - )b + a¥b + 1Y)
=(a-Db) (@ + ab + b? (a® + a°b® + b°)
X0 — 2633 - 27
Letx®=y.
Then, the given polynomial becomes
y? - 26y — 27
=y -27y +y-27
=yly-27)+ 1y - 27)
“W-27) (+ 1)
P =27) (x*+ 1)
[()* = 3] [(%)* + (1)°]
(x-3)(2+3x+9) (x+1) (xP-x+1)
=@x-3) G+ E+3x+9 2-x+1
(Bx + 43 + (7 - 3x)°
=@Bx+4+7-3x) [(Bx +4)?> - Bx +4) (7-3x) + (7 - 3x)?]
= 11(9%2 + 24x + 16 — 21x — 28 + 9x2 + 12x + 49 — 42x + 9%?)
= 11(27x% — 27x + 37)
x+ 1P = (x+ 1)
=2+ 1-x-1D[@x+1)2+Q2x+1) (x+1)+ (x + 1)
=x(d? + 4+ 1+ 2% +x+ 20+ 1+ a2+ 20 + 1)
= x(7x2 + 9x + 3)

[Putting y = x°]

2 2
a b a bYa b a b
{(3%) *(3*5)(3‘5)+(3‘5”
b | a? 2ab | b*
‘5[9+15+z5+9 %9 15+25]

30.

o

WB-3x2+3x+7

=@ -3x2+3x-1)+8

= [(x)° = 3(x)* (1) + 3(x) (1)* - (1)°] + 8
=(x-1°+(2)?°

=@-1+2) [(x -1~ (x-1) (2 + (2]
=(x+1) (P -2x+1-2x+2+4)
=+ G&*-4x+7)

EXERCISE 2M

8x3 + 27y + 6425 — 72xyz

= (2x)° + (3y)> + (4z)° - 3(2x) (3y) (4z)

= (2x+ 3y + 42) [(20)* + (By)* + (42)* - (20)(By) — (By)(42)
- (42)(2x)]

= (2x + 3y + 42) (4% + 9y? + 1622 — 6xy — 12yz — 8zx)

8x3 — 27y + 2% + 18xyz

= (20 + (By)* + (2)* - 3(2) (By) (2)

= [(2x) +(By) + ()] [(20)* + (By)* + (2)* = (20)(-By)

- (3y) (2) - (2) (20)]
= (2x - 3y + 2) (@x? + 9* + 22 + 6xy + 3yz — 2zx)
27a% + 125b° — 3 + 45abc
= (Ba)® + (5b)® + (=c)® — 3(3a)(5b)(—)
=[(Ba) + (5b) + (—0)1[(3a)*> + (5b)* + (=c)*> — (3a)(5b)

= (8b) (=¢) = (=c)(3a)]
= (3a + 5b —c) (9a® + 25b? + ¢ — 15ab + 5bc + 3ca)
¥ =27 -1 -9y
= (x)® + (By)* + (-1)* - 3(x) (By) (-1)
= [(0) + (By) + (D] [(x)* + (By)* + (-1)* = (x) (3y)

- (By) (<1) = (H)]
=(x-3y-1) (®>+9*>+1+3xy -3y +x)
=x-3y-DO2+92+3xy-3y+x+1)
=273 + 3 - 2% — 9xyz
= (39 + () + (2 - 3(-39W) (2)
= [(3%) + ) + (2] [(B3x) + y* + (-2)* - (Bx) ()

- 2 - (-2) (3x)]
=(3x +y -2 92+ y? + 2% + 3xy + yz — 3zx)

%x3 - 6413 + 2725 + 18xyz

_ (gjg v+ (2 -3(3) 4 6
- E T (dy) + (32)}
hz +16y* +92% - (%)(—43/) —(—4y)(3z) - (32)(;)}

X x? 2 2 3
= (E—4y+3z) T+16y +9z +2xy+12yz—§zx

7. 2423 + 3312 + 5 (5-36 1)

=223 +331% +5+5 -35 J6xy
= (V2xP + (V3P + (V5)* -3(v2%) (V3y) (5)
= (V2x + By +/5) [(2% + 312 + 5) - (V2 %) (V3 y)
- (V3y (V5) - (5) (V2x)]
= (V2x+By +V5) @2 + 32 +5- Joxy -15y
- V10 %)

N | sjelwoudjod
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10.

11.

12.

13.

14.

15.

. 83 -3 -1 - 6xy
= (20 + (—)* + (-1)° - 3(2%) () (1)
= [2x) + () + D] [2x)* + (y)* + (1) = 2¥)(~y)
- (y) 1) = (1) (20)]
=@-y-D@P+1y>+1+2xy—y + 2x)
. —a® + 8b° + © + 6a2h3c?
= (a?) + (212 + (c?)?® - 3(-a?) (2b%) (A
= [0 + V%) + ] [(-a? + (267 + (?)* — (-a?) (2b%)
- (2 () = (&) (-a?)]
= (=a? + 2% + A (a* + 4b* + * + 2a%D* - 2b%2 + 2a?)
27x3 — 8y + 12523 + 90x1/%2

= (3x)% + (247 + (52)® - 3(3x) ( —2¢?) (52)
= [39) + (2?) + GG + (-2 + (522 - (BOI-2p)
- (-2y?) (52) - (52) (3%)]

= (3x - 2% + 5z) (9% + 4y* + 252% + 6xy® + 10y%z — 15x2)
16a® — 54b° — 2¢3 — 36ab’c
= 2(8a® — 27b° — 3 — 18ab’c)
=2[(2a) + (B + (=¢)® ~ 3(24) (-3V?) (~0)]
=2[(2a) + (=31 + (—c)] [4a® + 9b* + 2 — (2a) (-3F?)

= (3% (=) = (=0) = (~¢) (2)]
= 2(2a - 3b* - ¢) (4a? + 9b* + 2 + 6ab?* - 3b%c + 2ca)

3
= () + (_—%j + (=2 - 3(x?) (—iz) (-2)
X x
1 1 1
= [(xz) + (—72) + (—2)} [x* + o +4- (xz)(_?]
- (—%j (2) - (2] ()]
X

2 1 4,1 2 zj
= | x"-=-2||x"+—F+4+1-5+2x
(#-F-2) (x5 2

= (xz—%—zj (x4+i+5—%+2x2)
x x

o
(x=3y)° + By — 72 + 7z - x)°
Leta=(x-3y),b=0@y-7z)and ¢ = (7z — x)
Then, a+b+c=x-3y+3y-7z+7z-x=0
a3+ b+ S = 3abe
(x=3yP + By -7z + (7z — x)3
=3 - 3y)3y - 72) (7z — x)
(5a — 6b)* + (7c — 5a)® + (6b — 7c)®
Letx=5a—-6b,y=7c—51and z=6b-"7c
Then, X+y+z=5a-6b+7c-5a+6b-7c=0
¥+ P+ 28 = 3xyz
(5a — 6b)> + (7c — 5a)® + (6b — 7c)®
= 3(5a - 6b)(7c - 5a) (6b - 7c)
(x+y-22°+ W +z-2%)°+ (z + x - 2y)°
Leta=(x+y-22),b=(@y+z-2x)and c = (z + x — 2y)
Then,a+b+c=x+y-2z+y+z-2x+z+x-2y=0
: a+ b+ 3 =3ab
(x+y-22°+ W +z-2P+(@z+x-2y)
=3x+y-22)(Y+z-2%)+(z+x—-2y)

16.

17.

18.

19.

20.

Numerator = (9x2 — 4%)% + (4> — 252%)% + (2522 — 9x?)°
Leta = (9x% — 4%), b = (4y* — 252%) and ¢ = (2522 — 9x?)
Then, a + b + ¢ = 9x2 — 4y* + 42 — 2522 + 2522 - 9x? = 0
a + b® + ¢ = 3abe

(9% — 4% + (4 — 252%)% + (2522 — 9x?)°
= 3(9x2 - 41%) (4y* — 252%) (2522 — 9x?)
= 3[(3x)* - ()] [2y)* - (52)] [(52)* - (3x)]
= 3(3x + 2y)(Bx — 2y)(2y + 5z)(2y — 52)(5z + 3x)(5z — 3x)

(1)

Denominator = (3x — 2y)® + (2y — 52)> + (5z — 3x)3
Let,a = 3x —2y), b = 2y - 5z) and ¢ = (5z — 3x)
Then,a +b+c=3x-2y+2y-5z2+52-3x =0
a3 + b + 3 = 3abc

(Bx —2y)® + 2y - 52)° + (5z — 3x)3

=3(3x - 2y) 2y — 5z) (5z - 3x)

... (2
The given expression
~ 3(3x +2y)(3x — 2y)(2y + 52)(2y — 5z)(5z + 3x)(5z — 3x)
a 3(3x - 2y)(2y — 5z)(5z — 3x)

[Using (1) and (2)]

= Bx + 2y) Qy + 52) (5z + 3x)
LHS = (x + y)® + (y + 2)> +(z + x)® = 3(x + y)(y + 2)(z + %)
=[x+ +@+2)+EC+l[x+y)P?+ Y +2?+(z+x)?
—x+yy+2-Y+2)@Ez+x) -2+ 1) +y)]
= +20+22) (P + 2y + PP+ PP+ 2z + 22 + 22+ 20z
+x2—xy—yP—xz-yz—yz—2z>— Xy — Xz —2x — x°
- zy — xY)
=2(x+y+2) (P + Y2+ 22— xy—yz - x2)
=2 (3 +1® + 2 - 3xyz) = RHS
3x+y+z=0
B + )’ + (2)° = 3EV)¥)(2)
[Ifa+b+c=0,then a® + b® + = 3abc]
273 + P + 28 = 9ayz
Volume of cuboid = 2% + 202 — x — 2 = x%(x + 2) <1(x + 2)
=(x+2) @®-1)
=(x+2)(x+1) (x-1)
Possible expressions for the dimensions of the cuboid
are (x + 1), (x = 1) and (x + 2).
Volume of cube = x*— 9x2 + 27x — 27
= (1)° - 3(x)’(3) + 3(x)(3)* - (3)°
=(x-3) [Using (x — y)® = 2% - 3x%y + 3xy? — 1°]
=(x-3)(x-3)(x-3)
Possible expressions for the side of the cube is (x — 3).

[Given]

EXERCISE 2N

(i) Let us divide 23 + 13x? + 31x — 45 by x + 9 to get
the other factor

x+9)x + 1307+ 310 - 45 (" + 4v -5

3 2
x + 9

4% +31x—-45
4x2 + 36x

—5x—45
—5x—-45
+ o+

0



%+ 1322 + 31x — 45 = (x2 + 4x - 5)(x + 9)
=@ +5x—x-5)(x+9)
= [x(x + 5) = 1(x + 5)(x + 9)]
=(@+5 x-1x+9)
(i) Let us divide 3x3 - 4x2 - 12x + 16 by x — 2 to get the
other factors

x-2 Jax -~ 4’ 12v + 16 (37 + 20— 8

3x3 - 6x2
-+

2% —12x + 16

2x2 - 4x

-+
—8x+16
—8x+16
+ p—

0

3x3 —4x? — 12x + 16 = (3x% + 2x — 8)(x — 2)
= [3x3 + 6x — 4x - 8](x - 2)
=[3x (x +2) — 4(x + 2)J(x - 2)
=(x+2)3x-4)(x-2)
(iii) Let us divide 3x® + x? — 20x + 12 by (3x — 2) to get
the other factors

3x—2)3x3+ x2—20x+12(x2+x—6

st - 2x2
-+

3" —20x + 12
3x2 - 2x
- 4+
—-18x +12
—-18x +12
+ —

0

230+ a2 =200 + 12 = (2% + x - 6)(3x - 2)
= [x* + 3x — 2x - 6](3x - 2)
=[x (x + 3) 2(x + 3)](3x - 2)
=(x + 3)(x - 2)Bx -2)
2. By splitting method
2x2 - 7x — 15 = 2x2 = 10x + 3x - 15
=2x(x - 5) + 3(x - 5)
=(x-5) 2x + 3)
By using the factor theorem

2x2—7x—15=2(x2—zx—5)

2 2
= 2p(x), say
If a and b are zeroes of the polynomial p(x),
fhen 2x2 — 7x — 15 = 2(x — a) (x — b). So, ab = ‘—;5
So, some possibilities of 2 and b could be + 1, + % ,
i3,ig,i5and t%

By trail, we find that
—se_ (7). 15
b = 6r- ()o- 5

35 15
P57
_ 50-35-15

2
_ 50-50

2
=0

So, (x — 5) is a factor of p(x).
Similarly, by trail we find that

)-8 -0

9 21 15
it 1 T2
_9+21-30

4
_30-30
4
=0

-3\ _ 3) .
So, x — (7) = (x + 2) is a factor of p(x).

202 — 7x = 15 = 2(x — 5) (x+%j

=(x-5) 2x +3)
Hence, 242 = 7x =15 = (x = 5) 2x + 3)

. Let px) =2+ 6x2 + 11x + 6

The constant term in p(x) is equal to 6 and the factors
of 6 are +1, +2, +3, +6.
Putting x = -1 in p(x), we have
p(x) = p(-1)

= (-1)® + 6(-1)> + 11(-1) + 6

=-1+6-11+6

=-12+12=0

(x + 1) is a factor of p(x).
Similarly, (x + 2) and (x + 3) are factors of p(x).
Since, p(x) is a polynomial of degree 3,
80, it cannot have more than three linear factors.
px) =k(x + 1) (x +2) (x + 3)
= P+ +1lx+6=k(x+1) (x+2) (x+3)
Putting x = 0 on both side, we get
6=k0+1)(0+2)(0+3)
= 6 = 6k
= k=1
Substituting k = 1 in p(x) = k(x + 1) (x + 2) (x + 3),
we get
px) =@ +1) (x +2) (x+3)

Hence, ¥* + 6x2 + 1lx + 6 =(x + 1) (x + 2) (x + 3)

. Let px) =x3-3x2-x+3

The constant term in p(x) is equal to 3 and the factors
of 3 are +1 and +3.
Putting x = 1 in p(x), we have
p(x) = p(1)
=(1)P®-31%-1)+3
=1-3-1+3
=4-4
=0

5 | sielwouAjod
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(x — 1) is a factor of p(x).
Similarly, (x — 3) and (x + 1) are factors of p(x),
since p(x) is a polynomial of degree 3.
So it cannot have more than three linear factors.
o p(x) =k(x-1) (x-3) (x + 1)
= -3 -x+3=k(x-1) (x-3) (x + 1)
Putting x = 0 on both sides, we get

3=k(0-1)(0-3)(0+1)

= 3 =3k
= k=1
Hence, ¥* -3x2-x+3=(x-1) (x-3) (x + 1).

. Let p(x) = 2% + 5x2 — 4x — 20

The constant term in p(x) is equal to 20 and the factors
of =20 are =1, +2, +4, +£5, +10 and +20.
Putting x = 2, in p(x), we have

px) = p(2)
=(2° + 52 - 4(2) -
=8+20-8-20
=0

(x —2) is a factor of p(x).
Similarly, (x + 2) and (x + 5) are factors of p(x).
Since p(x) is a polynomial of degree 3.
So, it cannot have more than three linear factors
o p(x) =k(x -2) (x +2) (x + 5)
= 2 +5x2 —dx —20 = k(x —2) (x +2) (x + 5)
Putting x = 0 on both sides, we get

-20= k(0-2) (0+2) (0 +5)

= -20 = 20k
= k=1
Hence, x° + 5x% —4x - 20 = (x = 2) (x + 2) (x + 5).

. Let px) =x>-2x2 - 5x + 6

The constant term in p(x) is 6 and the factors of 6 are
+1, 2, £3 and +6.
Putting x = 1 in p(x), we have
p(x) = p(1)
=(1)P®-2(1)>-51) +6
=1-2-5+6
=7-7
=0
(x — 1) is a factor of p(x).
Similarly, (x — 3) and (x + 2) are factors of p(x).
Since p(x) is a polynomial of degree 3.
So it cannot have more than three linear factors
plx) = k(x = 1) (x = 3) (x +2)
Puttmg x = 0 on both sides, we get
6=k0-1)(0-3)(0+2)
= 6 = 6k
= k=1
Hence, x* = 2x2-5x +6=(x-1) (x-3) (x + 2)

. Let px) =23 - 8x% + x + 42

The constant term in p(x) is 42 and the factors of 42 are
+1,£2, x4, £5, +6, +7, +14 +21 and +42.
Putting x = -2, in p(x), we have
p) = p(-2)
= (-2)% - 8(-2)%> + (-2) + 42
=-8-32-2+42
=-42 + 42
=0
(x + 2) is a factor of p(x).

. Let p(x) =

Similarly, (x — 3) and (x — 7) are factors of p(x).

Since p(x) is a polynomial of degree 3.

So it cannot have more than three linear factors.

o px) =k(x +2) (x-3) (x-7)

= P82 +x+42=k(x+2) (x-3) (x-7)

Putting x = 0 on both sides, we get
42=k0+2)(0-3)0-7)

= 42 = 42k

= k=1

Hence, ¥* - 82+ x +42=(x+2) (x -3) (x - 7).

. Let px) =2x3 —x2 - 13x - 6

Putting x = 3, we get
p3) = 2(3)° - (3)* - 13(3) -

=54-9-39-6

=54-54

=0

By factor theorem, (x - 3) is a factor of 2x> — x> — 13x - 6.

On dividing 2x* — x? - 13x — 6 by x - 3, we get

=

x—3)2x3— x2—13x—6<2x2+5x+2

2x3—6x2
-+
5¢° —13x—6
5¢° —15x
-+
2x -6
2x -6
-+
0

203 — a2 —13x -6 = (2x2 + 5x + 2) (x = 3)
=2 +4x +x+2) (x-3)
SR +2) +1 (x+2)] (x-3)
=(x+2)2x+1) (x-3)

23 -2 -13x-6=(x-3) (x+2) 2x+ 1)

9. Let p(x) = 9x3 — 27x2 — 100x + 300

Putting x = 3 in p(x), we get
p(3) = 93) - 27(3)% - 100(3) + 300
=243 — 243 - 300 + 300
=0
By factor theorem, (x — 3) is a factor of p(x).
On dividing 9x® — 27x% — 100x + 300 by (x — 3), we get

x=3)9x" =274 - 100x + 300(9x" - 100
9x - 27x"
-+

—100x + 300
" 100x + 300

0

9x% — 27x2 — 100x + 300 = (9x% — 100) (x — 3)

= [(3x%) - (10)*] (x - 3)

= (3x + 10) (3x — 10) (x - 3)
9x3 — 27x% — 100x + 300 = (3x + 10) 3x - 10) (x - 3)
x* = 102° + 35x% — 50x + 24
The constant term in p(x) is 24 and its factors are
+1, +2, +3, +4, +6, +8, +12 and +24.



11.

12.

Putting x = 1 in p(x) , we get
p(x) = p(1)
= (1)* - 10(1)® + 35(1)% -
=1-10+35-50 + 24
=60 - 60
=0
(x — 1) is a factor of p(x).
Similarly, by trial we get (x —2), (x — 3) and (x — 4) as
factors of p(x). Since p(x) is a polynomial of degree 4,
therefore it cannot have more than 4 linear factors.
plx) = k(x = 1) (x =2) (x =3) (x - 4)
50x + 24
=k(x-1) (x-2) (x —3) (x —4)
Putting x = 0 on both sides, we get
24=k(0-1)(0-2)(0-3) (0-4)
= 24 = 24k
= k=1
Hence, x* — 10x3 + 35x2 — 50x + 24 =

50(1) + 24

= x* - 103 + 3522 -

-1 (x-2) (x-3)
(x - 4).
Let px) =x* — 633 + 7x* + 6x — 8
The constant term of p(x) is — 8 and some of its factors
are +1, £2, +4 and +8.
Putting x = 1 in p(x), we get
px) = p(1)
=()*-6(1)°+7 (1)?+6(1) -
1-6+7+6-8
=14-14
=0
Similarly, by trial we get (x + 1), (x — 2) and (x — 4) as
factors of p(x).
Since p(x) is a polynomial of degree 4, therefore it
cannot have more 4 linear factors.
px) =k(x-1) (x +1) (x = 2) (x — 4)
= - 6x3+7x2+6x—8
=k(x+1) (x+1)(x-2)(x —4)
Putting x = 0 on both sides, we get
-8=k(0-1)(0+1)(0-2) (0-4)
= -8 = k(-8)
= k=1
Hence, x* — 6x° + 7x2 + 6x — 8

=x-DEx+1 -2

(x - 4).
Let px) =2x* = 33 - 7x2 + 12x — 4
Putting x =1 in p(x), we get

p(1) = 2(1)* =31} -7(1)>+ 12 (1) - 4
=2-3-7+12-4
=14 -14
=0
x — 11is a factor of p(x). ...(D)
Putting x = 2 in p(x), we get
p2) = 2Q2)* - 32 - 7(27 + 12(2) -
=32-24-28+24-4
=0
(x = 2) is a factor of p(x). .. (2

Since (x — 1) (x — 2) are both factors of p(x),
[From (1) and (2)]
(x = 1) (x — 2), i.e. x> - 3x + 2 is a factor of p(x).

13.

On dividing p(x) by x? — 3x + 2, we get

x2—3x+2)2x4— 3x3—7x2+12x—4<2x2+3x—2

2x4 - 6x3 + 4x2
p— + —

3¢ —11x +12x 4

3x3— 9x2+ 6x
+ —

- 2x2+ 6x -4
— 2+ 6x—4
+ - 4+

0

7x2 + 12x — 4
=(2x2+3x -2) (x* - 3x +2)
=22 +4x-x-2](x-1) (x - 2)
=2x(x+2)-1(x+2)](x-1) (x —2)
=x+2) (X -1D)(x-1)(x-2)
Hence, 2¢* - 33 - 702+ 12x —4=(x-1) (x +2) (x - 2)

2% — 3x8 —

(2x -1).
Letp(x) =x*+x3 - 7x> —x + 6
Putting x = 1 in p(x), we get
p) =@+ 1P -707 - (1) +6
=1+1-7-1+6
=8-8
=0
. (x = 1) in a factor of p(x). .. (1)
Putting x = 2 in p(x), we get
p2) =@+ @2 -7@27-2+6
=16+8-28-2+6
=30-30=0
(x — 2) is a factor of p(x) ... (2)

Since (x — 1) and (x — 2) both are factors of p(x)
[From (1) and (2)]
(x = 1) (x — 2), i.e. ¥* — 3x + 2 is a factor of p(x),
On dividing p(x) by x? — 3x + 2, we get

x2—3x+2)x4+ x3—7x2—x+6(x2+4x+3

4 3 2
x —3x +2x
+ —_

4x3— 9x2— xX+6

4 —12x + 8x
— + —

3% —9x +6
3% - 9x + 6
— + —

0

a3 -72-x+6
=@ +4x+3) (2 -3x+2)
=2 +x+3x+3](x-1)(x-2)
=@+ +3x @+ (x-1) (x-2)
=x+D)(x+3)(x-1) (x-2)

Hence, *+ X - 72 -x+6=x+1D) (x+3) (x-1) (x-2)

a | sielwouAjod
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CHECK YOUR UNDERSTANDING

— MULTIPLE-CHOICE QUESTIONS ———

3

4x2
()
5 3.1
2 3.1
o+ 74x1 =x3+ 4x2 2 =3 + 4x has only non-negative
x2

integral powers of x so, it is a polynomial.

@) -7
(2x2 = 5) (4 + 3x?) = 8x2 — 20 + 6x* — 1512
= 6x* — 7x2 - 20.
. (b0
V2 = 20

It is a polynomial of degree zero.

. (b5

(B=-2)(?+11) =20 =222 + 112 - 22
=20+ 1108 — 292 - 22

. (d) not defined

The degree of zero polynomial is not defined because

p(x) = ¢, f(x) = Ox, g(x) = 0x?, b(x) = 0x®, d(x) = 0x” are

all equal to zero polynomial (constant polynomial 0)

x, 3
. () 60 + X%+ st 5

(as per the definition of a polynomial)
. (@) quadratic polynomial in x
The given polynomial x> + 5x — % is a polynomial of

degree 2 in variable x. Therefore, it is a quadratic
polynomial in x.

5
-0 16
plz) =z -2 +z

Putting z = 1 , we get

() -

9. (0) %
px) =2x2 - 3x +5

- p(0) = 2002 - 3(0) + 5 =5
p1) = 2012 - 3(1) + 5 =4

10.

11.

12.

13.

14.

15.

16.

17.

and p(-1) =2(-1)> - 3(-1) + 5

=2+3+5=10
pO)+p1) _ 9
p(-1) 10

(c) 6 terms

A polynomial of degree 5 with maximum number of
terms is of the form a x° + a, x* +a, 3 +a,_x* +
a, ' +a, x0so it can have at most 6 terms.

1
@ -2
A real number k is called a zero of the polynomial p(x)

if p(k) = 0.
Zero of polynomial p(x) = ax + 1 is given by p(x) = 0

= ax+1=0

= ax = -1
1

= x=-=
a

(b) -2, -5
Zeroes of polynomial p(x) = (x + 2) (x + 5) are given by
plx) =0
= x+2)(x+5) =0

= Eitherx +2=0 or (x+5)=0

= x=-2or x=-5
@o0,1,2

Zeroes of polynomial p(x) = x (x — 1) (x — 2) are given
by p(x) =0

= xx-1)(x-2)=0

= Eitherx=0 or x-1=0o0orx-2=0

= x=0 or x=1 or x =2

1

By trial, we find
p) = (17 +3(1)* - 3(1) - 1

=1+3-3-1
=0
- 11is a zero of the given polynomial.
@) 2
Let p(x) = x2 — 5x + 4

Putting x = 3 in p(x), we get
p3) =32 - 53) + 4

=9-15+4

=13-15

=-2
For 3 to become a zero of the given polynomial 2 has
to the added so that, p(3) becomes equal to 0.
(a) 15
Let p(x) = x* — 16x + 30.
Putting x = 15 in p(x), we get

p(15) = 152 = 16 x 15 + 30

=225 -240 + 30
=255 - 240
=15

For 15 to become a zero of the given polynomial,
15 has to be subtracted from it so that, p(15)
becomes equal to 0.
(©)x? -2
If 2 and V2 are zeroes of the given polynomial, then
(x = +/2) and (x + ~/2) are linear factors of the
polynomial so, the required polynomial is (x — V2 )
(x+V2)=x2-2



18.

19.

20.

21.

22.

23.

24.

25.

()3

Let px) =22 =2k + 2

Since x = 2 is zero of p(x)

p2)=0

= 22 -2k+2=0

= 4-2k+2=0

= 6-2k=0

= 6 =2k

= k=3

(@) -9

Let px) =23 +3x2 - 3x + k

For -3 to be a zero of p(x), p(-3) has to be equal to zero.

(3P +3(-32-3(-3)+k=0
= -274+27+9+k=0
= k=-9

®o
By the remainder theorem, when p(x) is divided by
x+1
i.e. x — (-1) the remainder is equal to p(-1).
px) =23 +1
Remainder = p(-1)
=(-1°+1
=-1+1
=0
() 50
Let p(x) = 25 + 51
By the remainder theorem, when p(x) = x° + 51 is
d1V1ded by x + 1, the remainder is equal to p(-1)
Remainder = (-1)' + 51

=-1+51
=50

)0

Let px) =22 +2x + 1

By the remainder theorem, when p(x) is divided by
x + 1, the remainder is equal to p(-1)
Remainder = (=1)% + 2(-1) + 1
=1-2+1
=2-2
=0
(d) 19
By the remainder theorem, when f(x) is divided by
x — 2, the remainder is equal to f(2).
Remainder = f(2)

=28 + 422 - 3(2) + 1
=8+16-6+1
=19
@ 2
Let p(x) = 242 + kx.
Since x+1=x-(-1)is a factor of

p(x) = 242 + kx
therefore by factor theorem, we have p(-1) =

= 2(-1)2 + k(-1) =

= 2-k=0

= k=2

@0

Let p(x) = x* — %% + 3x — 6a.

Since x + a = x — (—a) is a factor p(x) =

therefore by factor theorem, we have
(~a)* — aX(—a)* + 3(-a) —6a =0

= a*—a*-3a-6a=0

¥ — a2 + 3x - 6a,

26.

27.

28.

29.

30.

31.

32.

33.

34.

= 92 =0

= a=0
P+ +x+1

Let p)=x3+x22+x+1

By trial, we get
p(=1) = (-1 + (-1 + (-1) + 1
=-1+1-1+1
=0
By factor theorem x — (-1)
ie x + 1is a factor of x® + x% + x + 1.
@x-1
¥-1l=(@x+1)(x-1)
¥-1=02+1)(2-1)
=@+ (x+1)(x-1)
(x-1P=@x-1)(x-1)
Common factor is (x — 1)
b)-2-x)B-x
- +5x-6=-22+2x+3x -6
=x(—x+2)-3(-x+2)
=(-x+2) (x-3)
=2-x)(x-23)
-2-x@-w
(c) 695
(348)% — (347)% = (348 + 347)(348 — 347)
=695 x1
=695
- =@+ (a-Db
(b)x2+y +z2+2xy+2yz+22x
Algebraic identity:
(x+y+2?=x2+12+ 2%+ 2xy + 2yz + 2zx
() x° — y® - 3x%y + 3xy?
Algebraic identity:
-yP=2-y-

4
) ¢~ 81v*
X X x2 2
2 2
(5o (o)
4

16 - 81y* [

(a) 10000
75 x 75+ 2 x75x%x 25+ 25 x 25
= (752 + 2 x 75 x 25 + (25)
= (75 + 25)? [
= (100)? = 10000
()11
8.83 x 8.83 —2.17 x 2.17
6.66

_ (8.83)2 - (2.17)
- 6.66

 (8.83+2.17) — (8.83 - 2.17)
- 6.66

3x%y + 3xy?

a-"b)(a+b)=a-1

2+ 2xy + y2 = (v + Y)Y

[+ (@a+D)(a-Db)=a®-F]
_ (11)(6.66)

666) 1

8 | sielwouAjod
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35.

36.

37.

38.

39.

40.

41.

42.

43.

(b) 3xyz
Algebraic Identity:
Ifx+y+z=0,then x®+1° + 23 = 3xyz

1
(b)z
49x2 —y = (7x + %)(7}(— %)
= 492 — y = (49x2 — %)
[~ @+b) (@a—b)=a -1
= —l
V=3

() 2x-1,2x -3
4 +4x — 3 =4x> - 2x + 6x — 3
= 2x (2x — 1) + 3(2x — 1)
=2x-1) 2x + 3)
@ By +2) @y - 3)
122 -y-6=12>+8y -9y -6

=4y By +2)-3 @y +2)
Gy +2) 4y -3)
1 X X
© 5(1+§j (1—5)
2

N —
U‘I‘R
(e}

N[ —

2 -
() (a+3) @ -3a+9
@ +27

1l
—_
B)

(@? + (3

(a+3) (@ -3a+ 3%
=(a+3) @ -3a+9)

[v P+ = +y) -y + 7]

) £ (N2a + \3b)
J242 + 2J6ab + 30>
= |20 + 2(+2a) (3t) + (430

= J(v2a +/3b)?
== (\/Ea + \/§b)

[2x% + 2xy + 12 = (x + y)?]

(©) -4, -3, 0
Let p(x) = (x +2) (x - 2)
=x*-4
Then, p0) = (0> -4 =—-4
p1)=(17?-4=-3
p(=2)= (2 -4=0
-31
e
px) = x> —4x + 3
= p2) = (2> - 4(2) +3
=4-8+3
-1
p(=1) = (=1)* - 4(-1) + 3
=1+4+3=8

44.

45.

46.

47.

=%—2+3
_5
4
1) __q_g.2
PO -p-D +p(3) == 1-84 3
 —4-3245
B 4
_ -36+5
4
_ 31
T4
©1
Let p(x) = x° - 2mx? + 16

By the factor theorem p(x) will be exactly divisible by
x+2iex—(-2)

If p(-2)=0
S (2P -—2m(-22+16=0
= -8-8m+16=0
= 8 =8m
= m=1
(a) =2

Since 2x — 1 = Z(x - %) is a factor of 8x* + 4x3 — 16x2 +

10x + a
By the factor theorem, we have

(1) a2 16(LT s 10(2) wamc

8 4 16
= E+g—z+5+ﬂ—o
1 1
= 2+2—4+5+a_0
= 1-4+5+a=0
= 6-4+a=0
= 2+a=0
= a=-2

_ 1 .1 1_..1
—(2x+3+x 2)(2x+3 x+2)

[ @-P=(@+Db)(@-Db)]

(-3 -3

(a) 9a% + 25b% + 2 — 30ab + 10bc - 6ac

(3a = 5b - ¢)?

= [(3a) + (-5b) + (=)

= (3a)® + (=5b)? + (=¢)* + 2(3a) (-5b) + 2(-5b) (—c) + 2(~¢) (3a)
[V (x+y+2P?=x+y>+ 22+ 2xy + 2yz + 22x]

=9q% + 25b% + ¢2 — 30ab + 10bc — 6ac



49.

50.

51

52.

53.

54.

1l

|
+
&

@) (a —2b)(a® +\2ab + 2b)
@ - 2203 = (a)® - (\2b)°
= (a - N20b) [@ + (a) (N2b) (V2 D)]

[ -y =@x-y) (% +xy +12)]
=@-2b) @+

2 ab + 2
(b) x3+%+x2+%x

(x +%j3 = (@) + (%)s +3(x)? @j +3(x) (%)2

[ (x+ )P =2+ + 3% + 3x?]

=2+ 2—17 + 22+ %x
(a) 750
10° - (5)° = (5)° = (10)° + (-5)° + (-5)°
=3 x10 x (-5) x (-5)
=750
[If x + y +z =0, then 2% + 1> + 2% = 3xyz]

(a) 62
x+1=8
X
12
11— ()2
= (x+xj 8)
2, 1 _
= x+—2+2—64
X
- I
X
(c) —224

P-g=p-9F +pq+9)
=@p-q @*+ ¢ +pqg)
=(p-q) (p* + 4>~ 2pq + 2pq + pq)
[Adding and subtracting 2pg in the second bracket]
(-9 [(p - 9)* + 3pq]
—8[(~8)% + 3(-12)] = -8(64 — 36)

-8(28)
—224
(a) 25
(3x)% = 2(3x)(5) + (5)% = 9x2 — 30x + 25

= (3x - 5)? .. (1)
Given polynomial = 9x? — 30x + k .. (2

So, 9x% — 30x + k is a perfect square when k = 25
[Using (1) and (2)]

55. (c) 115

3.

@+b+c=a®+b+c*+2 @b+ bc+ ca)

= (132 = a® + b? + & + 2(27)
= a2+ b2+ c2=169 - 54
= a2+ +c2=115

— SHORT ANSWER QUESTIONS ——

Let p(x) = 3x3 + x2 = 20x + 12
Now, 3x-2= 3(x—§)

By the factor theorem 3x — 2 will be a factor of p(x),

() =3

3 2
2 2 2
2+ (3) -0(3) 12
8

o Ol
\O
[68)

+4 —120 + 108
9

_ 120120

9 =0

Hence, 3 (x - %) i.e (3x —2) is a factor of the given

polynomial.
- 1
2x + 1= 2(x + 2)
—ol_(=L
= Z[x ( o) ﬂ
Let plx) =2x> —x +1

By the remainder theorem, when p(x) is divided by
2x + 1, the remainder is given by p (_71)

Now, px)=2x2-x+1

-1 17 (-1
= o[(3) 23] -(3)
= 2(%) + % +1
= % + 1 +1=2
Hence, the remainder = 2.
101 x 102 = (100 + 1) (100 + 2)
= (100)2 + (1 +2) 100 + 1 x 2
[ (x+a)(x+b)=x>+ (a+bx + ab]
= 10000 + 3 x 100 + 2
= 10000 + 300 + 2
= 10302
(2a + b = 4a? + 2(2a) (b) + B2
[ (x+y)?=x2+2xy + 7]
= (2a + b)? = 4a® + 4ab + b?
= (22 + b’ = (4a® + V?) + 4ab

N

B | sielwouAjod
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=40 + 4(6)
=40 + 24
=64
20+b=64 =+8
5. Py =@+y) (P -xy+ 17
= 2P+ =@+y @ +y2-xy)
=@ +y) (F+y?+ 2xy — 2xy — xy)
[Adding and subtracting 2xy in the second bracket]
= (c+y) [0+ y)? - 3xy]
[ 22+ 2+ 20y = (x + y)?]
=3[(3y - 32

=309 - 6)
=3(3)
=9
6 x—l:6 [given]
X
2
1) L ep
= (x x) (6)
L (l)z
= x+x2 2(x) p 36
> 1
= ¥+ — -2=36
x
- 2+ L =36+2=38 (D)
x

Now, 3 x% = (x—%) {xz +(x)(ij+(i)2}
[ 2= = (- y) (@ + 2y + )]

(=) (7)1

=638 +1) [Using (1)]
= 6(39)
=234
7. (0.645) x (0.645) + 2(0.645) x (0.355) + (0.355) x (0.355)
= (0.645)? + 2(0.645) x (0.355) + (0.355)2
= (0.645 + 0.355)2 [ %% =2x2 + y2 = (x + y)?]
= (1.000)?
=1
8. (x + 2y —52)> — (x — 2y + 52)%
=(@+2y—-5z+x—-2y+52) (x +2y -5z —x + 2y - 52)
[ a®-V*=(a+D)(a-D)
= (2x) (4y — 10z)
= 8xy — 20xz

9. (2a—§+1) (2a+§+1)
a a

- [(Za +1) —%} [(Za + 1)+%}

= (Qa+ 17— (%)2

=4lez+4a+1—l2 [ (x-y) (x+y) =2>-1]
a

10. (3x + 5y) (9x2 — 15xy + 251%)
= (3x + 5y) [(Bx)* = (3x) (By) + (5y)*]

= (3x)° + (5y)°
= 2723 + 12517

() [
(eo3) 23]

[- (@=b) @ +ab+ b?) =a® - b

[ (@+Db) @ —ab+ b =a®+ b

12. 4(x + y)? - Ax —y)? = 2(x + Y - Blx -y
= (2x + 2y)? - (3x — 3y)> = (2x + 2y + 3x - 3Y)
(2x + 2y — 3x + 3y)
[ —1=(a+b)(a-Db)]
(B5x —y) (—x + 5y)
(5x - y) Gy - x)

13. Let p(x) =x3-322+3x +7
Putting x = -1 in p(x), we get
p(-1) = (-1)* = 3(-1)* + 3(-1) + 7

=-1-3-3+7
=7-7
=0
By the factor theorem x — (-1) i.e (x + 1) is a factor

of p(x)
On dividing p(x) by (x + 1), we get

x+1)x3—3x2+3x+7<x2—4x+7
x3+ JC2

- 4x2 + 3x

—4x2—4x
+ o+

7x+7
7x+7

0
B3 +3x+7=x+1D 2-4x+7

W rx+dx+4

W rx+x+1

Cox(er+ 1) +4(x+1)
Tox(x+ 1)+ 1(x+1)
C(r+D(x+4)  x+4
T+ +D)  x+1

2
1 X +5x+4 _

X2+ 2x+1

15. Since, 0, 4 and —4 are three zeroes of the required cubic
polynomial.
(x = 0), (x —4) and [x — (-4)] are the three linear
factors of the required cubic polynomial.
Since a cubic polynomial cannot have more than three
linear factors, so the required cubic polynomial is
-0 (x-4)[x-(C4)]=x(x-4) (x+4)
= x(x* - 16)
=% - 16x



—~
S
~

UNIT TEST
. (b) 15
Degree of a constant polynomial is zero.
. (b) 24
flx) =223 + 9x2 + 10x + 3
= A1) =21 + 9(1)? + 10(1) + 3
=2+9+10+3
=24
. (a) 3
Let px) =x*-5x + 6
p@) = 37 -5(3) + 6
=9-15+6
=15-15
=0
Since, p@)=0
3 is zero of the given polynomial
. (a) 28
Let px) = x>+ 1lx + k
Since —4 is a zero of p(x)
p-4) =0
= (4?2 +11(-4) +k=0
= 16-44+k=0
= -284+k=0
= k=28
0
x+1=x-(-1)

By the remainder theorem when p(x) is divided by
x + 1 =x - (-1), the remainder is equal to p(-1).

Now, px) =2 +3x2+3x + 1
p(=1) = (<1)® + 3(-1)2 + 3(-1) + 1
=-1+3-3+1
=0
. (¢) £10

(x+y+22=x2+1y>+ 2%+ 20y + yz + zx)
=  (x+y+2)?=40+2(30)

=40 + 60
=100
= X+y+z= V100
==+10
p) = (v - 27 - (x + 22
=x-2+x+2)(x-2-x-2)
[ a®>-b*=(a+D)(a-D)
= 2x(-4)
=-8x
Zero of the polynomial p(x) = —8x is given by
plx) =0
= 8x =0
= x=0
Hence, zero of the given polynomial is 0.
. Let p(x) = x10-1
and g =a"-1

By the factor theorem x — 1 will be a factor of both p(x)
and g(x) if
p(1) = 0 and g(1) = 0

Now, p(x) = x0-1

= p(x) = ()0 -1
=1-1
=0

11.

12.

13.

14.

and gx) =a1 -1
- g = (M1 -1
=1-1
=0
Since both p(1) and g(1) are equal to zero, therefore
(x — 1) is a factor of both the given polynomials.
(0.99)? = (1 - 0.01)2
= (1)2-2(1) (0.01) + (0.01)
[Using (x — y)> = 22 - 2xy + 1]
=1-0.02 + 0.0001
= 1.0001 - 0.02
= 0.9801

- (4] - (- [er -l
[Using x° - y* = (x - y) (% + xy + )]

(5 (o8
(9 (g
Q)

_ 999
T 125

55% — (25)3 — (30)% = (55)° + (-25)° + (-30)°
Here 55 + (=25) + (=30) = 0
and we know thatif x + y + z =0,
then x®+ 1% + 23 = 3xyz

(55)% + (=25)° + (=30)° = 3(55) (-25) (-30) = 123750
3.59 x 3.59 — 241 x 2.41

3.59 + 2.41

_(359)% - (2.41)%
T (259 +241)

(359 + 2.41)(3.59 — 2.41)
- (359 + 2.41)

[Using 22 -2 = (x + y) (x — y)]
=359 - 241
=1.18
a@-3)-b(b-3)=a>-3a-b+3b
a? -1 -3a+3b
—@+b)@-b)-3@a-"b)
=@-b)(a+b-3)

Let p(x) =263 +ax® + 1lx +a + 3
By the factor theorem (2x - 1) = Z(x - %) will be

a factor of p(x) if p(%) =0

1)? 1)? 1 ~
= 2(5) +a(§) +11(§) +a+3=0

2 11

a —
= §+Z+7+a+3—0
a 2 11
= a+4 —8—2—3
- 4a+a _1_2_3
4 4 2

9 | sielwouhjod
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15.

16.

17.

5a _ -1-22-12 -35
= L S B N

4 4 4
= 5a = =35
a=-7
3x+2y=12 [given]
= (3x + 2y)? = (12)*>  [squaring both sides]
= 9x2 + 4y + 12xy = 144
= 9x% + 4y = 144 — 12xy
= 144 — 12(6)
=144 -72
=72
1) 1 1
(X‘F;) =x2+ xiz +2(x) (;)
1
=2+ = +2
2
12
= (x + —) =7+2=9
x
1
= X+ = = J9
x
= X+ — =%3

=83-2
- 81
= (x—%):\/ﬁ
=+9
Now, (x—l)=9
X
3
I S N
= (x x] =(9)
> B- L -3 (1j(x—1)=729
X X
. x3—i3—3(9)=729
X
= B —79427
X
N - L =756 Q)
X
and X — 1)
X
3
_ 2+ — (_0)\3
= (x x] (-9)
s 1 (1)( _lj _
= x 3 3(x) )X =-729

18.

19.

20.

22,

23.

ey +2z) (02 + P+ 422 -

= ¥ L 23(:9) =729
X
- $- L= 7m9-07
X
1
= ®- L =756 @
X

Hence, x° — % = +756
x

[Using (1) and (2)]
1-18x — 63x% =1 — 21x + 3x — 6322

= (1 -21x) + 3x(1 - 21x)

= (1-21%) (1+3%)

1 1 %(6x2+x—1)

2 X - = =
x+6x 6

= %(6x2+3x—2x—1)

- %[3x(2x 1) -1Qx + 1)]

= %(2x+1)(3x—1)

27x* — 8x = x(27x3 — 8) = x[(3x)% - (2)7]
= x(3x - 2) [(3x)? + (3x)(2) + (2)?]
[Using x° - y° = (x = y) (> + xy + )]
=x(Bx - 2) 9 + 6x + 4)

Xy — 2yz — 2zx)

=[(0 + @) + @] [P + G + 2 - ) - ()(22) - 22)x]

= (@0 + ) + (22)° - 3(0)(¥)(22)
[Using (@ + b + ¢) (a> + b*> + ¢* —ab — bc — ca)
=a® + b + & - 3abc]
=2% +y° + 8z% - 6xyz
@+b+cl=a*+b+c*+2ab+ 2bc + 2ca
=@+ +2=(@+Db+c)-2ab+ bc + ca)
= a?+ b+ % = (6% - 2(11)
=36 -22
=14 . ()
Now, a3 + b® + ¢ — 3abc

=@+b+c)(@+b+c*—ab-bc—ca)
=(a+b+c)[@+b*+c?)—(ab+ bc + ca)]
= (6) [(14) - (11)] [Using (1)]
=6(3)
=18
(2x - 5y)® — (2x + 5y)3
= (2x — 5y — 2x — 5y) [(2x — 5y)> + (2x — 5y) (2x + 5y)
+ (2x + 5¢)7]
[Using a@® — b® = (a — b) (@ + ab + 1?)]
= (-10y) [4x% + 2512 — 20wy + 43> — 25> + 4x% + 2512 + 20xy]
= (-10y) (12x2 + 251?)
= —120x2y — 2501





