Chapter 2
Polynomials

Exercise No. 2.1

1. Which one of the following is a polynomial?
2
2
A) =
(A) 2 X
(B) V2x -1
3
Jx
(D) x=1

x+1

(©) x*+

Solution:

2 2
X

2 . . S
(A) > can be written as % —2x7. The power of xis -2, which is not a whole
X

number. So, the given algebraic expression is not a polynomial.

1

1
(B) +2x—1 can be written as JV2x? —1. The power of x? is% , which is not a whole

number. So, the given algebraic expression is not a polynomial.

3
3x2 : :
(C) x* +22 can be written as x” +3x. The power of the variable are whole number.

Jx

So, the given algebraic expression is a polynomial.

-1 . .
(D) = . is not a standard from of a polynomial.
x+

Hence, the correct option is (D).

2. 2is a polynomial of degree.
(A)2
(B) 0
O1

D)

Solution:

The term +/2 can be written asv/2x" . Since, the power of x is 0. Therefore, the degree
of the constant term polynomial is 0.
Hence, the correct option is (D).
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3. Degree of the polynomial 4x* +0xx’ +0xx’ +5x+7 is.
(A) 4
(B) 5
©)3
(D)7

Solution:

We know that, the degree of given polynomial 4x*+0xx’ +0xx* +5x+7 will be the
highest power of variable that is 4.

Hence, the correct option is (A).

4. Degree of the zero polynomial is:
A0
B)1
(C) Any natural number
(D) Not defined

Solution:

The degree of the polynomial is equal to the highest power of the variable. We know
that, the degree of zero polynomial is not defined.

Hence, the correct option is (D).

5. If p(x)=x*-2V2x+1, then p(2\/§) is equal to:

A0
B)1

(C) 42
(D) 8v2+1

Solution
Consider the polynomial:

p(x):x2 —2\2x+1

The value of p (2\/5 ) is calculated as follows:

p(2x/§)=(2\/§)2 22 x242 +1
=8—-8+1

=1
Hence, the correct option is (B).

6. The value of the polynomial 5x-4x*+3, when x =-1 is:
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(A) -6
(B) 6
©)2
(D) -2

Solution:
Let f(x) =5x—4x"+3
The value of f(-1) will be:
f(=1)=5%(=1)=dx(-1)"+3
—-5-4+3

=-9+3

=6
Hence, the correct option is (B).

7. If p(x) =x + 3, then p(x) + p(—x) is equal to:
(A3
(B) 2x
©0
(D) 6

Solution:
Given:
px)=x+3

So,
p(=x)=(-x)+3

p@ﬂ):—x+3

Now, the sum of p(x) + p(-x) is:

p(x)+p(—x) = x+3+(—x+3)
=x+3-x+3
=6

Hence, the correct option is (D).

8. Zero of the zero polynomial is:
(A)0
B)1
(C) Any real number
(D) Not defined

Solution:
The zero degree of the zero polynomial is not defined.
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9. Zero of the polynomial p(x) =2x + 5 is
2
A) - =
A) 5
5

(B) Y

©
(D)

SRRV NN )

Solution:
Zero of the polynomial p(x) = 2x + 5 is p(x) =0. So,
2x+5=0

2x=-5
5

X=—=

2
Hence, the correct option is (B).

10. One of the zeroes of the polynomial 2x* +7x—4is:
(A)2

1
(B) 5

1
©) Y
(D) -2

Solution:
Let f(x)=2x"+7x—4

Zero of the polynomial is calculate as f(x) = 0.
f(x):O
2% +7x-4=0
2x° +8x—x—4=0
2x(x+4)—1(x+4):0
(2x—1)(x+4):O
2x—1=0o0rx+4=0

2x=lorx=-4
x=—orx=-4
2

Hence, the correct option is (B).
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11. If x*' +51is divided by x + 1, the remainder is:
(A)0
(B) 1
(C) 49
(D) 50

Solution:
Let f(x) =x"'+51

We know that when f(x) is divided by x + a, then the remainder is f(-a).
So, remainder is:

f(=1)=(-1)"+51
=—1+51

=50
Hence, the correct option is (D).

12. If x + 1 is a factor of the polynomial 2x*+ kx, then the value of k is:
(A)-3
(B) 4
(€) 2
(D) -2

Solution:
Let f(x)=2x"+kx

Zeroofx+ 1isx=-1.

By factor theorem f{- 1) 0. So,
f(x)=0
)

2><(—1) +k><( 1
2—

Il
At e R

k
2=
t

Hence, the correct option is (C).

13. x + 1 is a factor of the polynomial:
A) X’ +x*—x+1
B) X’ +x>+x+1
©) x*+x’+x* +1
D) x* +3x° +3x* +x+1

Solution:
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We know that if x + a is a factor of f(x) then, f(-a) = 0.
(A) Let f(x):x3 +xt—x+1

Now,

£ =) () (1)1
=—1+1+1+1
=20

So, f(x) is not a factor of x + 1.

(B) Let f(x)=x"+x"+x+1
Now,
F(=1)=(=1) +(=1) +(=1)+1
=—1+1-1+1
=0
So, f(x) is a factor of x + 1.

(C)Let f(x)=x"+x"+x+1

Now,
FE)= () 4 (1) (1) 1
=1-1+1+1
=20

So, f(x) is not a factor of x + 1.

(D)Let f()c):)c4+3x3 +3x7 +x+1

Now,

F(=1)=(=1)" +3x(=1) +3x(=1)" +(~1)+1
=1-3+3-1+1
=120

So, f(x) is not a factor of x + 1.
Hence, the correct option is (B).

14. One of the factors of (25x* —1)+(1+5x)’ is:

(A)S +x
B) 5—x
(C) 5x-1
(D) 10x

Solution:
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Sx)2 —1>+(5x+ 1)2

(25x° =1)+(1+5x)’

(
(5x=1)(5x—1)+(5x+1)’
(5x+1)(5x—1+5x+1)
(5x+1)10x

= 10x(5x+1)
So, one of the factor of (25x2 —l) + (l + 5x)2 is 10x.

Hence, the correct option is (D).

15. The value of 249° —248° is:
(A) 1°
(B) 477
(c) 487
(D) 497

Solution:

Consider the expression:

2497 — 248’

Use the identity: a” —b* =(a+b)(a—b)

249° — 248" = (249 +248)(249-248)
=497x1

=497
Hence, the correct option is (D).

16. The factorisation of 4x* +8x+3 is:
(A) (x+1) (x+3)
(B) 2x+1)(2x +3)
() 2x+2)(2x +5)
(D) 2x-1) 2x-3)

Solution:
Do the factor of given expression as follows:

4% +8x+3=4x>+6x+2x+3
=2x(2x+3)+1(2x+3)
:(2x+1)(2x+3)

Hence, the correct option is (B).

17. Which of the following is a factor of (x+y) —(x*+y*)?
(A) x*+y* +2xy
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(B) x*+y*—xy

(€ x7°
(D) 3xy

Solution:

(x+y)3 —(x3 +y3) =x +) +3xy(x+y)—x3 -y
= 3xy(x+y)

Since, 3xy is factor of (x + y)3 —(x3 +y )

3

Hence, the correct option is (D).

18. The coefficient of x in the expansion of (x+3)’ is:

(A) 1
(8) 9
(c) 18
(D) 27

Solution:
Consider the expression:

(er?:)3
Use the identity:(a+b)3 =a’+b’+3ab(a+b)
()c+3)3 :x3+33+3><x><3(x+3)

=x"+27+9x% +27x
Since, the coefficient of x is 27.
Hence, the correct option is (D).

19. If 2+2= ~1(x,y #0), the value of x° —)’is:
y X
A)1
(B) -1
(O N1

®) 5

Solution:
Consider the equation:

i_}_Z:_]
y X

Simplify the above expression as follows:
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x>+’
Xy -

x4y =—xp

Now,

X -y = x—y)(x2 +y° +xy)

-1

Hence, the correct option is (C).

20. If 49x* —b =(7x+%j(7x—%j, then the value of b is:
(A)0

(B) %

© 5

®) 5

Solution:
Consider the equation:

49x* —b = (7x+lj(7x—lj
2 2

Solve the above equation as follows:

49x* —b = (7x+%j(7x—%j[Use the identity:(a +b)(a—b)=a’ b |

1

49x* b =(7x)’ —(ET

495° —b = 495" —+
4

Compare the each term of both side, get:

p=1
4

Hence, the correct option is (C).

21. Ifa+b+c¢=0,then &’ +b +’ is equal to:
(A) 0
(B) abc
(c) 3abc
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(D) 2abc
Solution:

We know that:
a +b*+c —3abc :(a+b+c)((12 +b*+¢? —ab—bc—ca)

Asa+b+c=0,S0, a’ +b’ +¢’ —3abc:(0)(a2 +b’ +cz—ab—bc—ca):0

Hence, a’ +b° + ¢’ =3abc
Therefore, the correct option is (C).
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Exercise No. 2.2

1. Which of the following expressions are polynomials? Justify your

answer:

@ 8

(ii) V3xP-2x
(i) 1-5x

(iv) 5 1_2 +5x+7

) (x—2)(x—4)
. 1
(vi) Tie

(Vi) La’ -2 +da-7

7 B

(vii)) —

Solution:-

(1)

Consider the expression:

8

The expression 8 also can be written as8x”.

Since, the power of x is 0, which is a whole number.
Therefore, the expression 8 is a polynomial.

(ii)
Consider the expression:

\/§x2 —-2x

In the above expression, the power of x are 2 and 1 respectively, and they are whole number.

Therefore, the expression V3P -2x isa polynomial.

(iii)
Consider the expression:

1-/5x

1
1-+/5x can be written as 1—+/5x2.
Since, the power of x is 1/2, which is not a whole number.

Therefore, the expression]— J5x isnota polynomial.

(iv)
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Consider the expression:

+5x+7

5x72

+5x+47 can be written as 5x* +5x+7.

-2
X

Since, the power of x are 2 and 1 respectively, and they are whole number.

Therefore, the expression

= +5x+7 is a polynomial.

)
Consider the expression:
(x—2)(x—4)
X
Simplify the above expression as follows:

(x—2)(x—4) _ x*—4x-2x+8

X X
B x> —6x+8
B X
=x—6+8x"

Since, the power of x =—11s not a whole number.

(+-2)(x-4)

X

Therefore, the expression is not a polynomial.

(vi)
Consider the expression:
1

I+x

Simplify the above expression as follows:
1 -1

—=(1+x)

I+x

Since, the power x is not a whole number.

Therefore, the expression % is not a polynomial.
+Xx

(vii)
Consider the expression:

la3 —icf +4a-7

7 3

In the above expression, the power of a are 3, 2, and 1, which are whole number.

Therefore, the expression %cﬁ —la2 +4a—7 is a polynomial.

V3

(viii)
Consider the expression:
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1
2x
-1

The expression 1 can be written asL = lx
2x 2x

Since, the power of x is -1, which is not a whole number.

Therefore, the expression 2L is not a polynomial.
X

2. Write whether the following statements are true or false. Justify your
answer.

(i) A binomial can two have at most terms.

(ii) Every polynomial is a binomial.

(iii) A binomial may have degree 5.

(iv) Zero of a polynomial is always 0.

(v) A polynomial cannot have more than one zero.

(vi) The degree of the sum of two polynomials each of degree 5 is always

5.
Solution:-
(1) We know that the binomial have only two term so, the given statement is false. For

example: (a +b)" .

(i1) A polynomial can be a power of 0, 1, 2, and 3 etc. that are also called respectively
monomial, binomial, and trinomial. For example x’ + x* +x+1 is a polynomial but not
binomial. Therefore, the given statement is false.

(i11)  We know that binomial have two term whose degree is a whole number greater than
equal to 1. For example, x° —1is a binomial of degree 5. Hence, the given statement is true.

(iv) The zero of polynomial can be any real number. Since, the given statement is false.

(v) A polynomial can have any number of zero and it’s dependent on the degree of
polynomial. Hence, the given statement is false.

(vi)  The given statement is false because it will be not always true. For example:
x +2x" +3x° +x7 +x+1 and—x’ —2x* + x° + x> + x +1, the degree of both polynomial is 5
but their sum is 4x’ +2x* + 2x + 2 . Therefore, the degree of this polynomial is 3 not 5.
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Exercise No. 2.3

1. Classify the following polynomials as polynomials in one
variable, two variables etc.

(i) x*+x+1

(i)Y —57

(iii) Xy+yz+zx

(iv) X =2xy+y° +1

Solution:

(@

The given polynomial x* + x+1 has only one variable that is x.
Therefore, the given polynomial is a polynomial in one variable.

(ii)
The given polynomial y* —5y has only one variable that is y.
Therefore, the given polynomial is a polynomial in one variable.

(iii)
The given polynomial xy + yz+ zx has two variable that are x and y.
Therefore, the given polynomial is a polynomial in two variable.

(iv)
The given polynomial x> —2xy+ y” +1 has two variable that are x and y.
Therefore, the given polynomial is a polynomial in two variable.

2. Determine the degree of each of the following polynomials:
(i 2x-1
(i) -10
(iii)) X’ -9x+3x°
(iv) ' (1-»*)

Solution:

@

Consider the expression: 2x-1

The degree of a polynomial in one variable is equal to highest power of the variable in
algebraic expression that is 1.

(ii)
Consider the expression: -10
-10 can be written as—10x" .
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The degree of a polynomial in one variable is equal to highest power of the variable in
algebraic expression that is 0.

(iii)

Consider the expression: x° —9x +3x’

The degree of a polynomial in one variable is equal to highest power of the variable in
algebraic expression that is 5.

(iv)

Consider the expression: y° (1 - y4)

Simplify the above expression as follows:

y3(1_y4):y3 _y7

The degree of a polynomial in one variable is equal to highest power of the variable in
algebraic expression that is 7.

3. For the polynomial @—%xz - x°, write
(i) The degree of the polynomial
(ii) The coefficient of x’
(iii)The coefficient of x°
(iv)The constant term

Solution:
Consider the expression:

X +2x+1 7,
— <X —Xx
5 2

Simplify the above expression as:

3
k.25 TN e L A
5 2 55 52

(i)
The degree of a polynomial in one variable is equal to highest power of the variable in
algebraic expression that is 6.

(ii)

) . . .1
The coefficient of x* in the given expression 1sg.

(iii)

The coefficient of x° in the given expression is—1.
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(iv)
The constant term in the given expression 155 because it has no variable x associated

with it.

4. Write the coefficient of x* in each of the following:
i) 2o xt-1

6
i)  3x-5

i) (x-1)(3x-4)
(v)  (2x-5)(2x* -3x+1)

Solution:
(1)

In the given polynomial%x +x” —1, the coefficient of x”is 1.

(i1)
The polynomial 3x-5 can be written as 0x” +3x—5.
Therefore, the coefficient of x”is 0.

(iii)
Consider the expression:
(x - 1) (3x - 4)

Simplify the above expression as:

(x—l)(3x—4) =3x"—4x-3x+4
=3x"-Tx+4

Therefore, the coefficient of x*is 3.

(iv)
Consider the expression:
(2x-5)(2x" =3x+1)

Simplify the above expression as:
(2x-5)(2x" =3x+1) =4x* = 6x” + 2x—10x" +15x -5
=4x’ —16x" +17x -5

Therefore, the coefficient of x’is -16.

5. Classify the following as a constant, linear, quadratic and cubic
polynomials:
(i) 2—-x*+x
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i) 3%
(iii) 5t-7

(iv) 4-5y°
(v) 3

(vi) 2+x
(vii) y’-y
(viii) 1+x+x°
(ix)y 7

(x) J2x-1

Solution:

(1)

Consider the polynomial - 2 —x* +x’

The highest power in the above polynomial is 3. So, the given polynomial is cubic
polynomials.

(i)

Consider the polynomial - 3x’

The highest power in the above polynomial is 3. So, the given polynomial is cubic
polynomials.

(ii1)

Consider the polynomial - 5¢ — J7

The highest power in the above polynomial is 1. So, the given polynomial is linear
polynomials.

(iv)

Consider the polynomial - 4—5y°

The highest power in the above polynomial is 2. So, the given polynomial is
quadratic polynomials.

)

Consider the polynomial - 3

3 can be written as 3x°.

The highest power in the above polynomial is 0. So, the given polynomial is constant
polynomials.

(vi)

Consider the polynomial - 2+x

The degree of the above polynomial is 1. So, the given polynomial is linear
polynomials.

(vii)
Consider the polynomial - y* — y
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The degree of the above polynomial is 3. So, the given polynomial is cubic
polynomials.

(viii)

Consider the polynomial - 1+ x + x

The degree of the above polynomial is 3. So, the given polynomial is cubic
polynomials.

(ix)
Consider the polynomial - ¢’

The degree of the above polynomial is 3. So, the given polynomial is cubic
polynomials.

(x)

Consider the polynomial - V2x-1

The degree of the above polynomial is 1. So, the given polynomial is linear
polynomials.

6. Give an example of a polynomial, which is:
(i) Monomial of degree 1

(i) Binomial of degree 20

(iii) Trinomial of degree 2

Solution:

()
We know that monomial polynomial has only one term. For example of monomial
polynomial with degree 1 is 2x.

(ii)
We know that binomial polynomial has only two term. For example of binomial
polynomial with degree 20 is x** +10.

(iii)
We know that Trinomial polynomial has only two term. For example of Trinomial
polynomial with degree 2 isx* +2x+5.

7. Find the value of the polynomial3x’ —-4x* +7x-5, when x =3 and
also when x =-3.

Solution:
Consider the polynomial:
p(x) =3x —4x" +7x-5

The value of given polynomial at x = 3 is:
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P(3)=3x3"-4x3’+7x3-5
=3x27-4%x9+7%x3-5
=61
Now, the value of given polynomial at x = -3 is:
p(=3)=3x(-3)" —4x(-3)" +7x(-3)-5
=3x(-27)—4x9+7x(-3)-5
=—143

8.pr(x):x2—4x+3,evahuue:142)—p(—1y+p(%).

Solution:
Consider the polynomial:

p(x):x2 —4x+3

The value of given polynomial at x = 2 is:
p(2)=2"-4x2+3

=4-8+3
=-1

When x =-1,

p(-1)=(-1) —4x(-1)+3

=14+4+3

Now, the value of p(2)—p(—1)+p(%j will be:
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9. Find p(0), p(1), p(-2) for the following polynomial:
() p(x)=10x—4x*-3,

(i) p(y)=(y+2)(»-2)

Solution:

(1)

Consider the polynomial:
p(x) =10x—4x> -3

The value of given polynomial at x = 0 is:
p(0)=10x0-4x0" -3
=-3

When x =1
p(1)=10x1-4x1* -3
=10-4-3

=3

When x= -2
p(-2)=10x(-2)—4x(-2)" -3
=-20-16-3
=-39
(i)
Consider the polynomial:
p(»)=(r+2)(»-2)

The value of given polynomial at y = 0 is:
r(0)=(0+2)(0-2)

=2x-2

=—4
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Wheny=1
p(1)=(1+2)(1-2)
=3x-1
=3
When y= -2
p(1)=(-2+2)(-2-2)
=0><(—2—2)
=0

10. Verify whether the following are true or False:
(i) -3isazeroofx-3

(ii) —%is azeroof3x+1
(iii) _?4is a zero of 4 —5y

(iv) 0 and 2 are the zeroes of 1> —2¢
(v) 3isazeroof y’+y-6

Solution:
(1)
Zero of x-3 1s calculated as follows:
x-3=0
x=3
Hence, the given statement is false.
(i1)
Zero of 3x + 1 is calculated as follows:
3x+1=0
3x=-1
1

X=—=

3
Hence, the given statement is true.

(1i1)
Zero of 4 -5y is calculated as follows:
4 -5y=0
4=5y
4

)’=§

Hence, the given statement is false.

(iv)

Zero of t* — 2t is calculated as follows:
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£*=2t=0

t(t-2)=0

t=0o0rt-2=0

t=0ort=2

Hence, the given statement is true.

)

Zero of y* +y—6is calculated as follows:

Y +y—-6=0
Y +3y-2y-6=0
y(y+3)—2(y+3)=0
(y+3)(y—2)=0

y+3=00ry-2=0

y==3ory=2
Hence, the given statement is true.

11. Find the zeroes of the polynomial in each of the following:
H px)=x-4

(i) g(x)=3-6x

(iii) q(x)=2x-7

(iv) h(y) =2y

Solution:
(i)
Consider the polynomial: p(x)=x—4

The zeroes of the given polynomial p(x) = x — 4 is calculated as follows:
p(x)=0

x—4=0

x=4

(i1)
Consider the polynomial: g (x)=3-6x

The zeroes of the given polynomial g(x) =3—6x1s calculated as follows:
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3-6x=0

(1i1)
Consider the polynomial: ¢(x)=2x-7
The zeroes of the given polynomial ¢(x)=2x—7is calculated as follows:
q(x)=0
2x-7=0
2x =

X =

(SN IEN IR

(iv)

Consider the polynomial:
h ( y) =2y
The zeroes of the given polynomial /(y)=2y is calculated as follows:
h ( y) =0
2y=0
y=0

12. Find the zeroes of the polynomial :
p(x)=(x-2) ~(x+2)

Solution:
Consider the polynomial:

p(x)=(x-2) ~(x+2)’

The zeroes of the polynomial can be calculated as:
p(x)=0

(x-2) —(x+2)" =0

Used the identity: a® —b* =(a+b)(a—b)
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Exercise No. 2.4

1. If the polynomials oz’ +4z° +3z—4and 2z’ —4z+a leave the same
remainder when divided by z — 3, find the value of a.

Solution:
Let f(z) =az’ +4z° +3z-4 and g(z) =z —4z+a

Both given polynomial have leave same remainder when divided by z-3. So, f(z) =

g(2).

£(3)=a(3) +4x(3) +3x3-4
=27a+36+9-4
=27a+41

And:

(](3):(3)3 —4%x3+a
=27-12+a
=15+a

Now, f(3) = g(3)
27a+41=15+a

26a =-26

a=-1
Therefore, the required value ofa =-1.

2. The polynomial p(x)=x"-2x’+3x’-ax+3a—7 when divided by x + 1

leaves the remainder 19. Find the values of a. Also find the
remainder when p(x) is divided by x + 2.

Solution:
We know that when p(x) is divided by x + a, then the remainder = p(-a).

When given polynomial p(x)=x"-2x+3x’ —ax+3a—71s divided by x+1, then

the remainder = p (-1)
Now,

p(=1)=(=1)" =2x(=1) +3x(=1)’ —ax(~1)+3a~7
=1-2x(-1)+3x(1)+a+3a-7
=14+24+3+4a-7
=—1+4a

Also, remainder = 19
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—-1+4a=19
4a =20
20
T4
a=>5
Now, when p(x) is divided by x + 2, then:

a

Remainder = p(-2)

=(-2)" —2x(2) +3x(-2)" —ax(-2)+3a~7
=16+16+12+2a+3a-7

=37+5a

=37+5x%x5

=37+25

=62

3. If both x — 2 and x—%are factors of px’ +5x+r, show that p=r.

Solution:
Let p(x) = px’ +5x+r

Given (x — 2) is a factor of p(x).
So,p(2)=0

p(2)2+5><2+r20
4p+10+r=0..(1)

Again, (x —%) is a factor of p(x).

]
So, —1=0
p(zj

Now,

From (1), we have 4p+r=-10
From (2), we have p+10+4r=0
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p+4r=-10
4p+r=p+4r
3p=3r

p=r

Hence, proved.

4. Without actual division, prove that 2x* —5x’ +2x* —x+2 is divisible by
x> —3x+2. [Hint: Factorise x* —3x+2].

Solution:

Let p(x) =2x" —5x + 2% —x+2
Consider the polynomial:

x*=3x+2

Then, factorise the above expression as:
¥ =3x+2=x"-2x—x+2

=x(x-2)-1(x-2)
= (x - 2) (x - 1)
We know that when p(x) is divided by x + a, then the remainder = p(-a).

Now, p(1) = 2x1* =5x 1’ +2x1* —1+2
=2-5+2-1+42
=0
P(1)=0
Therefore, (x -1) divides p(x). So,
(x—1)(x—2)=x*—3x+2 Divides 2x"* —5x* +2x* —x+2

5. Simplify (2x- Sy)3 —(2x+ Sy)3 .

Solution:
Consider the expression:

(2x-5y) —(2x+5y)

Use the identity: a* b’ = (a—b)(a’ +ab+5")

(2x-57)" = (2x+5y) = {(2x=5y) (25 +5p)}{(2x=57)" + (26 =5¥)(2x+ 5) + (2x+ 5’|
:(2x—5y—2x—5y)(4x2 +25y° —20xy +4x” =25y +4x> +25)° +20xy)

=(-10y)(2x> +25)7)

=-120x"y —250y"
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6. Multiply x* +4)” + 2% + 2xy +xz - 2yz by (— z+x-2y).

Solution:
According to the question:

(x2 +4y* 4+ 7 +2xy+xz—2yz)x(— Z+x—2y)
Now, multiply as follows:
= (20 () + (-20) #(=27) = (5)(-20) = (-2)(-2) = (=) ()}
=X +(—2y)3 +(—z)3 —3><x><(—2y)><(—z)
Use the identity: (a +b+C)(a2 +b*+c° —ab—bc—ca) =a’+b’ +c’ —3abc
=x' -8y’ -2 —6xyz
a b

7. If a, b, ¢ are all non-zero and a +b + ¢ =0, prove that —+—+—=3.
bc ca ab

Solution:
Given in the question, a, b and ¢ is non-zero and a + b + ¢=0.

Therefore, a’ +b° +¢* =3abc

Now,
at b A +b+
e S
bc ca ab abce
_ 3abc
abce
=3

8. Ifa+b+c=5andab+bc+ca=10, then prove that
@’ +b’+c’ —3abc=-25.

Solution:
Given:
atb+c=5andab+bc+ca=10

We know that:

a+b* +c —3abc a+b+c)(a2 +b*+ 2 —ab—bc—ca)

=(
(a+b+c)[a +b° +¢? —(ab+bc+ca)]
5{a2+b2+c - ab+bc+ca)}
5(a2+b2+c —10)

Given:a+b+c=5
Now, squaring both sides, get:
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(a+b+c)2 =5’
a’+b*+¢* +2(ab+bc+ca)=25
a’+b*+c* +2x10=25

a’+b*+c*=25-20

=5

Now,

a +b’ +c3—3abc:5(az+b2+c2 —10)
:5><(5—10)
=5x(-5)
=-25

Hence, proved.

9. Prove that(a+b+c)3 —a-b-c =3(a+b)(b+c)(c+a).

Solution:

(a—i-b+c)3 :[a+(b+c):|3
=a’+3a’ (b+c)+3a(b+c)2 +(b+c)3
=a' +3a’b+3a’c+3a(b’ +2bc+c* )+ (b’ +3b°c+3bc” +¢7)
=a’ +3a’b+3a’c+3ab’ +6abc+3ac’ +b’ +3b°c+3bc” + ¢

=a’+b*+ +3a’b+3d*c+3b*c+3b*a+3c*a+3c’b + 6abe

=a’+b’+c +3a° (b+c)+3bz(c+a)+3c2 (a+b)+6abc

Since, the above result can be written as:
(a+b+c)3 =a’+b +c° +3(a+b)(b+c)(c+a)
Therefore, (a+b+c)3 —-a-b - :3(a+b)(b+c)(c+a)
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