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POLYNOMIALS

EXERCISE 2.1

QUESTION 1. Which of the following expressions are polynomials in one variable and which are not? State reasons
for your answer:

(i) 4%~ 3x + 7 (i) y* +2 (iii) 34t + 12

2
(iv) y+; W x10+y3 + 650
SOLUTION. (i) We have, 4x> —3x + 7
The given expression has single variable x.
The index of x is whole number, i.e., 2.
Hence, the given expression is polynomial in one variable. Ans.

(@) In y? ++/2, the index of y is a whole number, i.e., 2. So it is a polynomial in one variable y.

(iii) We have, 3t + 2 =312 +2 ¢, here the exponent of the first term is %, which is not a whole
number. Therefore, it is not a polynomial.

(iv) We have, y +% =y + 2y7!, here the exponent of the second term is —1, which is not a whole number
and so it is not a polynomial.

(v) We have, x!° + 37 + £, It is not a polynomial in one variable as three variables x, y, # occur in it.
QUESTION 2. Write the coefficients of X? in each of the following:

()2 +x2 +x (if) 2 —x2 + X3 (i) 5+ x (iv) V2x—1
SOLUTION. (i) Coefficient of x* in 2 + x* + x is 1.
(i) Coefficient of x%: in 2 — x? + x3 is —1.

(#ii) Coefficient of x?: in %xz + X is % .

(iv) Coefficient of x2: inv/2x -1 is 0. Ans.
QUESTION 3. Give one example of each of a binomial of degree 35, and of a monomial of degree 100.
SOLUTION. Binomial of degree 35 may be taken as 5x3 + 10x.

Monomial of degree 100 may be taken as 5x'%, Ans.
QUESTION 4. Write the degree of each of the following polynomials:

@) 5% +4x% + 7x (i) 4-y? (i) 5t -7 @iv) 3
SOLUTION. (i) We have, 5x + 4x? + 7x, the highest power term is 5x> and the exponent is 3. So, the degree is 3.

(if) We have, 4 — 2. The highest power term is — ? and the exponent is 2. So, the degree is 2.

(iiif) We have, 5¢ -7 , the highest power term is 5¢ and the exponent is 1. So, the degree is 1.

(iv) We have, 3. The only term here is 3 which can be written as 3x and so the exponent is 0. Therefore,

the degree is 0. Ans.
QUESTION 5. Classify the following as linear, quadratic and cubic polynomials:
Hx?+x (i) x —x3 @iy +y*+4 @iv) 1 +x (») 3t
i) r? vii) 7x3

SOLUTION. (i) The highest degree of x in x? + x is 2. Hence, it is quadratic.
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(if) The highest degree of x in x — x> is 3. Hence, it is a cubic.
(iif) The highest degree of y in y + 3% + 4 is 2. Hence, it is quadratic.
(iv) The highest degree of x in 1 + x is 1. Hence, it is a linear polynomial.
(v) The highest degree of ¢ in 3¢ is 1. Hence, it is a linear polynomial.
(vi) The highest degree of » in 72 is 2. Hence, it is a quadratic polynomial.
(vii) The highest degree of x in 7x3 is 3. Hence, it is cubic polynomial.

EXERCISE 2.2
QUESTION 1. Find the value of the polynomial 5x — 4x* + 3 at
@x=0 () x=-1 (fiyx=2
SOLUTION. Let p (x) = 5x — 4x? + 3 be given polynomial.

(i) Atx = 0; the value of p (x) is,
p(0)=50)-40P*+3=0-0+3=3
(i) Atx=-1; the value of p(x) is,
p(=1)=5-1)-4(-1P2+3=-5-4+3=-6
(iii) Atx=2; the value of p(x) is,

p(2)=52)-4(2)»+3=10-16+3=13-16=-3.

QUESTION 2. Find p (0), p (1) and p (2) for each of the following polynomials:

Opy=y-y+1 @ p@O=2+t+2¢-¢
@id) p (x) =¥ @) p)=(x-I)(x+1)
SOLUTION. (§) We have, pO)=y'—y+1

Putting y =0 in (1), we get
p(0)=02-0+1=0-0+1=1,

Putting y =1 in (1), we get
p(H=(1P-1+1=1-1+1=1,

Putting y =2 in (1), we get
p(Q)=Q)P-2+1=4-2+1=3

(if) We have p()=2+t+22-7

Putting £ = 0 in (2), we get
p(0)=2+0+20)>-(03=2+0+0+0-0=2

Putting £ =1 in (2), we get
p(H)=2+1+2(1P2-(1yP=2+1+2-1=5-1=4

Putting £ =2 in (2), we get
p(2Q)=2+2+22P2-()P=2+2+8-8=4

(iii) We have, p(x)=x
Putting x = 0 in (3), we get
p(0)=(0)=0
Putting x =1 in (3), we gt
p(H=1y=1
Putting x =2 in (3), we get
p(2)=@2y=8
(iv) We have p@=x-1x+1)

Putting x = 0 in (4), we get

pO)=0-DHO+DH=DH@H=-1
Putting x = 1 in (4), we get

Ans.

Ans.

(1)

(2

Ans.

(3)

(%)
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p(=0-DHA+1)=0)(2)=0
Putting x = 2 in (4), we get
r2)=C-HE2+DH=1)B)=3 Ans.
QUESTION 3. Verify whether the following are zeroes of the polynomial, indicated against them,

(i)p(x)=3x+1;x=—§ (ii)p(x)=5x—4;x=§
(@if) p) =37~ I;x=1,- 1 @) pe) =+ 1) (k= 2);x=-1,2
») px)=x*x=0 i) px) =Ix +m; x = —%
e —32 1: __ii =2c+1: _i
ii) px) =3x—I1; x= NEMNE (viii) p(x) =2x PX=5
SOLUTION. (i) We have, px) =3x+1 (D)

Putting x = —% in (1), we get

LS N O A _
p( 3)— (—§)+1——1+1—0
1

Hence, -3 is a zero of p(x) Ans.
(ii) We have, px)=5x—4 ..(2)

Putting x =% in (2), we get

e

Hence, 3 is a zero of p(x). Ans.

(iif) We have, px)=x>-1 ..(3)
Putting x = 1, in (3), we get
p(H=(1Y-1=1-1=0
Hence, 1is a zero of p(x).
Also putting x =—1 in (3), we get
p1)=(-1)-1=1-1=0
Hence, —1 is a zero of p(x). Ans.
(iv) We have, p)=(x+1Hx-2) ..(4)
Putting x =— 1, in (4), we get
pE)=EH1+D(E1-2)=(0)(3)=0
Hence, —1 is a zero of p(x).
Also putting x = 2, in (4), we get
P2Q)=2+1)(2-2)=03)0)=0

Hence, 2 is zero of p(x). Ans.
(v) We have, p(x) = x? ..(5)
Putting x = 0, in (5), we get
p(0)=(01>=0
Hence, 0 is a zero of p(x). Ans.
(vi) We have, px)=Ix+m ...(6)
Putting x = -2 in (6), we get

/

p(—%) = l(%)+m =—m+m=0

Hence, % is a zero of p(x). Ans.
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(vii) We have, px)=3x>-1

Putting x = —% in (7), we get

2
1 1 1
——|=3l-—] -1=3x2-1=1-1=0
p[ ﬁj [ 3j 3

Hence, L is a zero of p(x).

NG

Also putting x =% in (7), we get

2
p(i) - 3(ij —1:3><§—1 —4-1=3%0

NG J3
2 .
Hence, — is not a zero of p(x).
Ne px)
(viii) We have, px)=2x+1

Putting x =% in (8), we get

L) ol = -
p(z) = 2(2)+1 1+1=2=0

Hence, 1 is not a zero of p(x).
QUESTION 4. Find the zero of the polynomial in each of the following cases :

@) px)=x+5 @) p(x) =x-35 @@ii) p(x) =2x+35
@v) p(x) =3x-2 ) p(x) =3x i) p(x)=ax,a#0

vii) p(x) =cx +d, ¢ # 0, ¢, d are real numbers.
SOLUTION. (i) We have to solve px)=0
or x+5=0 = x=-5
— 5 is a zero of the polynomial x + 5.
(ii) We have to solve px)=0
or x=5=0 = x=5
5 is a zero of the polynomial x — 5.
(iii) We have to solve px)=0

or 2x+5=0 = X =- ;
5
~3 is a zero of the polynomial 2x + 5.
(iv) We have to solve px)=0 s
or 3x-2=0 = x= 3
2
3 is a zero of the polynomial 3x — 2.
(v) We have to solve px)=0
or 3x=0 = x=0
0 is a zero of the polynomial 3x.
(vi) We have to solve px)=ax,a+0
or ax =0 or x=0
0 is a zero of the polynomial ax.
(vii) We have to solve px)=0,c#0 p
or ex+d=0 = xX=-—

d
s is a zero of the polynomial cx + d.

A7)

Ans.

(8)

Ans.

Ans.
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EXERCISE 2.3

QUESTION 1. Find the remainder when x3 + 3x? + 3x + 1 is divided by

) x+1 @ii) x —% >iii) x (vyx+mn »)5+2x

SOLUTION. (i) By remainder theorem, the required remainder is equal to p(— 1).
Now, px)=x3+3x*+3x+1
p=1D)=(=1P+3-12+3-1)+1=-1+3-3+1=0
Hence, required remainder = p(— 1) = 0.

1
(i) By remainder theorem, the required remainder is equal to P(Ej

Now, plx) =x>+3x* +3x + 1

o8- () (3

1 3 3 1+6+12+8 27

=—4+—+—+l=—""—"7"—=—
8§ 4 2 8 8
(iii) By remainder theorem, the required remainder is equal to p(0).

Now, plx) =x>+3x* +3x + 1
p(0)=0+0+0+1=1
Hence, the required remainder = p(0) = 1.
(iv) By remainder theorem, the required remainder is p(— 7).
Now, plx) =x>+3x* +3x + 1
Remainder = p(— 1) = (- n)* + 3(— n)?> + 3(- n) + 1
=-m3+3n?-3n+1

5
(v) By remainder theorem, the required remainder is P(— EJ
Now, plx) =x>+3x* +3x + 1
) =(-3) (5 ()
—= = =2 43 =2 431 =2+
p(zj (2j+ 2) \2)7
_ 125 75 15 -125+150-60+8 _ =27 A
8 4 2 8 8 ns.
QUESTION 2. Find the remainder when x3 — ax? + 6x — a is divided by x — a.
SOLUTION. Let px)=x —ax’ +6x—a (1)

By remainder theorem, when p(x) is divided by x — a. Then remainder = p(a).

Putting x = a in (1), we get
: play=a*—a.a*+6a—-a

=a*-a*+6a-a="5a

Hence, the required remainder is p(a) = 5a. Ans.
QUESTION 3. Check whether 7 + 3x is a factor of 3x° + 7x.
SOLUTION. Let p(x) =3x3+ Tx (D)
Now, T+35=0 = x=-1
7 + 3x will be a factor of p(x) = 333 + 7x ifp(—%) -0

Putting x = ! in (1), we get

T RE R
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=% .S N A L
27

—3 (—343) 49 _ 343 49 _ 490
3 9 3 9
Hence, 7 + 3x is not a factor of 3x3 + 7x.

EXERCISE 2.4

QUESTION 1. Determine which of the following polynomials has (x + 1) as a factor :
()3 +x2+x+1 () x*+xX+x+x+1
(iii) x4 + 333 + 32 +x + 1 (i) ¥ —x* =(2+442)x+2
SOLUTION. (i) Let fx)=x+x*+x+1
By factor theorem, (x + 1) will be a factor of (x), if f(—1) =0
On putting x =—1 in (1), we get
fED) =P+ D)2+ (D)+1=—1+1-1+1=0
Hence, x + 1 is a factor of x3 +x?+x+1.
(@ii) Let p@=x*+x+x2+x+1
In order to prove that (x + 1) is a factor of (1).
x+1=0 = x=-1.Then itis sufficient to show that p(—1) = 0.
Putting x =—1 in (1), we get
pED=CED P+ P D+
=1-1+1-1+1=1%#0
Hence, (x + 1) is not a factor of x* +x3 +x* +x + 1.
(#ii) Let p @) =x*+33+32+x+1
In order to prove that (x + 1) is a factor of (2)
x+1=0 = x=-1.Then itis sufficient to show that p(—1) = 0.
Putting x =—1 in (2), we get
p(D) =D 3 1P +3 1)+ (1) +1
=1-3+3-1+1=1=0
Hence, (x + 1) is not a factor of x* + 3x3 + 3x* + x + 1.
(iv) Let px)=x3—x2— Q+\2)x+2
In order to prove that (x + 1) is a factor of (3).

x+1=0 = x=-1.Then it is sufficient to show that p (1) = 0.
Putting x =—1 in (3), we get

PED = =12 = @+N2) D42
= 1-1+2+2+42=24220
Hence, (x + 1) is not a factor of x> — x? — Q+V2) x+42.

Ans.

(1)

Ans.
(D)

Ans.
..(2)

Ans.
...(3)

Ans.

QUESTION 2. Use the Factor Theorem to determine whether g(x) is a factor of p(x) in each of the following cases:

Dp=2°+x’-2x-1,g(x)=x+1
@) px)=x>+3x?+3x+1,g(x)=x+2
@iy px)=x3 -4’ +x-6,g(x)=x-3
SOLUTION. () We have, px)=2x3+x*-2x—1
In order to prove that g(x) = x + 1 is a factor of (1).
x+1=0 = x=-1
then it is sufficient to show that p(—1) = 0

(1)



(@)

(@)

QUESTION 3. Find the value of k, if x — 1 is a factor of p(x) in each of the following cases:

Putting x =—1 in (1), we get
pED) =2 (1P + (122 (1)1
=2+1+2-1=0
Hence, g(x) is a factor of p(x).
We have, p@)=x*+3x2+3x+1
In order to prove that g(x) = x + 2 is a factor of (2).
x+2=0 = x=-2then itis sufficient to show that p(—2) =0
Putting x = -2 in (2), we get
p(=2)= (-2 +3(-2)>+3(-2) + 1
=8+12-6+1=-1%0
Hence, g(x) is not a factor of p(x).
We have, px)=x3—4x>+x-6
In order to prove that g(x) = x — 3 is a factor of (3).
x—3=0 = x=3then itis sufficient to show that p(3) = 0.
Putting x = 3 in (3), we get
p(3)=(3y -4y +3-6
=27-36+3-6=-12=0
Hence, g(x) is not a factor of p(x).

(i) px)=x+x+k (i) p(x) =23 +kx + 2
(i) p(x)=kx’— 2x+ 1 @) p(x) =kx? - 3x + k.
SOLUTION. () We have, px)=x>+x+k
If (x — 1) is a factor of p(x) = x> + x + k, then
p(1)=0
= (1> +1+k=0
= 1+1+k=0
= k=-2
Hence, k=-2
(if) We have, p ) =2x2+kx+ 2
If (x — 1) is a factor of p (x) = 2x? + kx + /2, then
p(1)=0
= 212 +k()+2=0 = 2+k+J2=0
= k=-(2++2)
Hence, k= —(2+\/§)
(i) We have, p(x) = k? —2x+1
If (x — 1) is a factor of p (x) = kx2 — \2x +1, then
p(1)=0
= K1?—-2()+1=0 =  k-2+1=0
Hence, k=2 -1
(iv) We have, p @) =k?-3x+k
If (x — 1) is a factor of p (x) = kx? — 3x + k, then
p(1)=0

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

POLYNOMIALS

Ans.
..(2)

Ans.
...(3)

Ans.

Ans.

Ans.

Ans.
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= %=3 = k=3
3
Hence, k= 53 Ans.
QUESTION 4. Factorize :
@) 12x* - 7x+1 @) 2x? +7x+3 (iii) 6x*> + 5x — 6 @) 3x?—x—-4
SOLUTION. (i) 12x*—7x+1
Herea=12,b=-7,c=1 [Standard form = ax* + bx + c]
(a) To factorise the given quadratic we have to find p and ¢ such that
ptq=>b pq = ac

ie., ptqgq=-17 pq=12x1=12
(b) We have to find out two factors of 12 such that their sum =—7

Bytrial-4-3=-7,(-4)x(-3)=12
(¢) Split the middle term — 7x = — 4x — 3x
(d) Factorise by grouping

122 = 7x+1=12x* —4x - 3x + 1
=4xB3x-1)-13x-1)=0Bx—1) (4x-1) Ans.

(@)

(@)

@)

We have, 2x2 + 7x + 3
Herea=2,b=7,c=3 [Standard form = ax* + bx + c]
(a) To factorize the given quadratic we have to find p and ¢ such that
ptq=b pg=ac
ie., ptqg=7 ie,pg=2x3=6
(b) We have to find out two factors of 6 such that their sum is 7.
Bytrial 1+6=7,1x6=6
(c¢) Split the middle term
Tx=x+t6x, 6=1x%x6
(d) Factorise by grouping
22+ Tx+3=2x>+x+6x+3
=x2x+D+32x+1)=2x+1) (x+3) Ans.
We have, 6x2 + 5x — 6
Here,a=6,b=5,c=—-6 [Standard form = ax* + bx + c]
(a) To factorise the given quadratic we have to find p and ¢ such that
ptq=hb pq=ac = pq=06(-6)=-36
= ptg=>5
(b) We have to find out two factors of —36 such that their difference is 5.
By trial, 9+ (—4)=9-4=5,9x (—4)=-36
(c¢) Split the middle term
S5x =9x—4x,-36=9 x (4)
(d) Factorise by grouping
6x% +5x—6 = 6x>+9x —4x — 6 =3x (2x +3) -2 (2x + 3)
=2x+3)(3x-2) Ans.
We have, 3x2 —x — 4
Here,a=3,b=-1,c=-4 [Standard form = ax* + bx + c]
(a) To factorise the given quadratic we have to find p and ¢ such that
ptq=b  pg=ac
ie., ptg=—1 =pg=03)4)=-12
(b) We have to find out two factors of —12 such that their sum is —1.
Bytrial 3+ (—4)=-1,3 x(-4)=-12
(c¢) Split the middle term



—x =3x—-4x, —-12=3x(-4)
(d) Factorise by grouping
3x?—x—4=3x>+3x—-4x -4
=3xx+1D)-4x+D)=x+1)(Bx-4)

QUESTION 5. Factorise:
D xXP-2x?—x+2 @) X3-3x*-9x-5
(@@ii) x3 + 13x% + 32x + 20 @iv) 23 +y°-2y—1

SOLUTION. (i)

(@)

Let p(x)=x*-2x*—x+2
The constant term of p (x) is 2.
The factors of the constant term 2 are +1, +2

Putting x = 1 in p(x), we have
p(1) = (1P -2(1P-1+2=1-2-1+2=0
(x—1) is a factor of p (x).

Putting x =—1 in p (x), we have

POLYNOMIALS

pE1l) = (1P -2H1)P-()+2=-1-2+1+2=0

x + 1 is a factor of p (x).

Putting x = 2 in p (x), we have
P2 =(2P-2@2P-(2)+2=8-8-2+2=0

(x + 2) is a factor of p (x).
Since cubic so can have only three factor.

The factors of p (x) are (x — 1), (x + 1) and (x — 2).
Let px)=kx-1Dx+1)x-2)
= B2 —x+2 = k@x-1D(x+1)(x-2)
Putting x = 0 on both sides, we have

2 = k-D(1)2) = k=1
Putting k=1 in (1), we get
. B2 -x+2 = (x-1)(x+1)(x-2)
Let p(x)=x*-3x>-9x-5
The constant term in p (x) is —5 and its factors are £1, £5.
On putting x =—1 in (1), we get
p1)=-1-3+9-5=0
So, (x + 1) is a factor of p (x).
Now, we divide p (x) = x> — 3x2 — 9x — 5 by (x + 1) to get other factors.
2
x"—4x-5

x+1>x3—3x2—9x—5

-5x-5
-5x-5
+ 4+

9

Ans.

(1)

Ans.
(D)
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Thus,

Thus,

X —=3x2-9x—5

x+DE>—4x-5)=@x+1)@*+x—5x-5)
D+ D)-5+D]=x+DE+1)(x-5)

Hence, x> -3x*-9%x-5=(x+1)(x+1)(x-5)
(@ii) Let

p (x) =x3+13x> +32x + 20

The constant term in p (x) is 20 and its factors are £1, £2, £4, £5, £10 and £20.
On putting x =2 in (1), we get

p(2)=—8+52-64+20=0

(x + 2) is a factor of p(x).
Now, divide p(x) by x + 2 to get other factors :

(iv) Let

Thus,

¥ +11x+10
x+2)x3+13x2+32x+20

X+ o2x?

11x% + 32x
11x% + 22x

10x + 20
10x + 20

0

132 +32x+20=(x+2) 2+ 1lx + 10) = (x + 2) (x> + x + 10x + 10)
=(x+2) [x(x+ 1)+ 100G + 1)] = (x +2) (¢ + 1) (x + 10)

pO)=27+y -2y-1

The constant term in p () is 1 and its factors are *1.
On putting y = 1 in (1), we get

p()=2+1-2-1=0.

So, (v — 1) is a factor of p(y).
Now, we divide p(y) by (v — 1) to get other factors.

232 +3y+1
y—l)2y3+y2—2y—l
3 2
2y" =2y

-+

3y2—2y
3y2—3y
-+
y—1
y—1
5
23 +3?2-2y-1=@-1D) 2P +3y+DH=@r-1) 2> +2p+y+1)
=0-D2y@+DH+1Ip+D]I=0-DE+DH2y+1)

Ans.
(D)

Ans.
(D)

Ans.
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EXERCISE 2.5
QUESTION 1. Use suitable identities to find the following products :
) (x+4) (x+10) @) (x+8) (x-10) @ifii) 3x+4) 3x-5)
. 2 3\ .2 3
@iv) (y + E) (y - E) W (3-2x) (3+2x)
SOLUTION. (i) (x+4) (x+10)=x>+ (@4 +10)x+4 x 10
=x? + 14x + 40
@ii) (x+8)(x—10)=x>+ (8 —10)x + 8 x (- 10)
=x2-2x-80
(@iii) Bx+4)Bx—5)=CBx)>+(4-53x+4x(-5)=9x2-3x-20
[Using (x + a) (x + b) = x> + (a + b)x + ab. Here, x is taken as 3x]
N 2 E 2 _é _ 2.2 3 . _ .4 2
(@) (y +2j(y 2) =07 —(5) =y -3
») B-2x)(3+2x) =3 - (2x)*=9 —4x? Ans.

QUESTION 2. Evaluate the following products without multiplying directly:

(i) 103 x 107 (ii) 95 x 96 (iii) 104 x 96
SOLUTION. () 103 x 107 = (100 + 3) x (100 + 7)
=100+ (3 +7)x 100 +3 x 7
=10000 + 1000 + 21 = 11021 Ans.
(i) 95 x 96 = (100 —5) x (100 —4)
=(100)> — (4 +5)100 + 5 x 4
= 10000 —900 + 20 =9120 Ans.
(iii) 104 x 96 = (100 +4) x (100 —4)
= (100)> — (4)>= 10000 — 16 = 9984 Ans.
QUESTION 3. Factorise the following using appropriate identities :
2
(i) 9x2 + 6xy + )72 (i) 4% —dy + 1 (iii) x* - 1y_00
SOLUTION. () 9x? + 6xy + 12 = (3x)2 + 2(3x)(y) + (»)?
=(GBx +y)*=(x+y) Bx +y)
(i) 47 —dy+1=(2y) -2 + (1)
= -1yY=@-DQ-1
2 2
.. 2 Y e (Y)Y y
(@) 00~ W (10] (x 10) (x " 10) Ans.
QUESTION 4. Expand each of the following, using suitable identities :
() (x+ 2y + 47)? (i) 2x—y+z)? (i) (—2x + 3y + 2z7)?
_ e ?
(i) Ga—7b-cy () (=2x + 5y - 3z) (i) | ga=5b+1

SOLUTION. (i) We have, (x + 2y +42)? =x + (29)> + (42)> + 2(x)(2y) + 2(2y)(4z) + 2(4z)(x)
[(a +b+cP=a?+b>+ 2+ 2ab+ 2bc+ 2ca]
=x? + 4p* +16z% + 4xy + 16yz7 + 8zx

(if) We have, x—y+z)?=[2x+ (—y)+z]? [s(a+b+c) =d® +b* + ¢ +2ab + 2bc+ 2cal
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QUESTION 5.

SOLUTION.

QUESTION 6.

SOLUTION.

= (20 + (= )* + 22+ 2(20)(-) + 2(-9)(2) + 2(2)(2%)
=4x2+y*+ 72 —dxy — 2z + dzx

(iii) We have, (—2x + 3y +22)? =[(— 2x) + 3y + 2z]? [(a+b+c) =a* +b> + ¢ +2ab + 2bc + 2ca]
= (= 2x)* + (3y)> + (22)> + 2(- 2x)(3y) + 2(3y)(22) + 3(2z)(- 2x)
=4x? + 9y + 472 — 12xy + 12y7 — 8zx

(iv) We have, (Ba—Tb-c)? =[B3a+(=Tb)+(=)P[(a+b+c) =d* +b* + ¢* +2ab + 2bc+ 2cal
= BaP + (= ThY + (= &P + 2(3a)(= Tb) + 2(— Th)(= ¢) + 2= ¢)(3a)
= 9a* + 49b* + ¢* — 42ab + 14bc — 6ca

() We have, (=2x+35y—32=[(-2x) + 5+ (=32)) [(a+b+c)* =a* + b* + ¢ + 2ab + 2bc + 2ca]

= (= 2x)7 + (590> + (= 32)* + 2(= 2x)(5p) + 2(5)(~ 32) + 2(~ 32)(~ 2%)
= 4x? + 25y% + 972 — 20xy — 30pz + 122x

2 N 1 ?
(vi) We have, [%a—%b+l} = {Za+[—5bj+l} [(a+b+cP=a?+b>+ 2+ 2ab+ 2bc+ 2ca]

2 2
_ Ga) +(_%b) +(1)2+2Ga)(—%b) +2(—%bj (1)+2(1)Ga)

=%a2+%b2+1—%ab—b+%a Ans.
Factorise :
(@) 4x2 + 9y° + 1677 + 12xy — 24y7 — 16xz @) 22 +y? + 82 - 22 xy+ 42 yz - 8xz

(f) We have, 4x>+9y? + 1622 + 12xy — 24yz — 16xz
= (2x)2 + (3y)? + (— 42)> + 2(2x)(3y) + 2(3y)(—4z) + 2(2x)(—4z2)
[a® + b*+ 2 +2ab + 2bc + 2ca=(a + b + ¢)?]
= [2x + 3y + (- 42)]* = (2x + 3y — 4g)?

(i) We have, 2x2+ )2+ 822 —22xy+4~/2yz—8xz
= (N2xP + (9P + (- 24222 + 2(V22)(- ) + 29)(2+22) + 2(V22)(-2+22)
=[V2x+(=») + (2V22)P=(2x-y-2./2;) Ans.

Write the following cubes in expanded form :
3 ’ 2 7
@ @2x+1) (ii) (2a - 3b)’ (iii) [Ex + 1} (@iv) [x - }y}

() We have, (2x+1)® =(2x)° +3(2x)%(1) +3(2x)(1)>+ (1)  [(a + b)* = a® + 3a*b + 3ab* + b*]
=83+ 12x2+6x+1

(i) We have, (2a—3b)} = (2a)® + 3(2a)%(- 3b) + 3(2a)(- 3b)? + (- 3b)?
= 84’ — 36a’b + 54ab* — 27b°

3 3 2
(éii) We have, Ex + 1} = [%x) +3 [%x) () + 3[%)(1)2 +1°

= ﬂx3 +£x2 +2x+1
8 4 2
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2 3
X+ 3(x)2 (— %y) + 3(x)(— %y) + (— %y)

b 3
(iv) We have, {X ——)’}

3
= x3—2x2y+gxy2 —%y3 Ans.
QUESTION 7. Evaluate the following using suitable identities:
@ (99)° (i) (102)3 (iii) (998)3
SOLUTION. (i) (99) =(100-1)}
= (100)3 -3 x 100 x 1(100 — 1) — (1)} [(a—b)}=a® - 3ab(a - b) - b’]

=1000,000 — 300 x99 -1
=1000,000 — 29700 — 1 = 1000,000 — 29701 = 970299

(ii) (102)3 = (100 + 2)3 = (100)} + 3 x 100 x 2(100 + 2) + (2)}

= (1000,000 + 600 (102) + 8

=1000,000 + 61200 + 8 = 1000,000 + 61208 = 1061208 Ans.
(iii) (998)} = (1000 —2)}

= (1,000)° — 3 x 1000 x 2(1000 —2) — (2)*
=1,00,00,00,000 — 6000 x 998 — 8
=1,00,00,00,000 — 5988000 — 8 = 1,00,00,00,000 — 5988008
=994011992 Ans.
QUESTION 8. Factorise each of the following :
() 84 + b’ + 12a°b + 6ab’ (ii) 84 — b3 — 124°b + 6ab?
(iii) 27— 1254° — 135a + 2254° (iv) 64a° - 27b° — 144a°b + 108ab’

3 1 9 , 1
(V) 27p" =5 e =3P+ P
SOLUTION. (i) We have, 84> + b? + 12a°b + 6ab*= (2a)® + (b)’ + 3(2a)(b)(2a + b)
[a® + b? + 3ab(a + b) = (a + b)’]
= (2a + b)*= (2a + b)(2a + b)(2a + b)
(if) We have, 8a® — b* — 12a’h + 6ab*= (2a)® + (- b)* + 3(2a)(~ b)(2a — b)
= (2a — b)*= (2a - b)(2a — b)2a - b)
(iif) We have, 27 — 125a® — 135a + 225a>= (3)* + (- 5a)® + 3(3)(- 5a)(3 — 5a)
=(3-5a)’= (3 -5a)(3 - 5a)(3 - 5a)
(iv) We have, 64a> —27b° — 144a°b + 108ab? = (4a)’ + (- 3b)> + 3(4a)(— 3b)(4a — 3b)
= (4a — 3b)* = (4a — 3b)(4a — 3b)(4a — 3b)

3
0y Wehave, 27 -2 2 Ly oy =) | ¢ (30

216 2 4 6
1Y 1 1 1
3p——| = = _= _—
(P 6] (Sp 6](317 6](317 6] Ans.
QUESTION 9. Verify : (i) X +)° = (x +p)(x? —xy +)?)
([H) X -y =(x-y) (< +xy +)?)

SOLUTION. (i) R.H.S. = (x + »)(x2—xy +)?)
=X(* —xy +37) + ) —xp +37)
=x3 - x¥y +x? +x%y—x? +y3
=x>+y*=LH.S. Proved.
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QUESTION 10.

SOLUTION.

QUESTION 11.
SOLUTION.

QUESTION 12.

SOLUTION.

QUESTION 13.
SOLUTION.

QUESTION 14.

SOLUTION.

(i) RHS. = (x —y) (& +xy +)?)
=x (¢ Hay +)7) -y (2 Fxy +)P)
— B+ + 02—y P

=x>-)*=L.H.S. Proved.
Factorise each of the following :
) 27y + 1257° (ii) 64m> — 343n°
(i) We have, 273 + 12523 = (3y)* + (52)3 [a® + b* = (a + b)(a*> — ab + b?)]

= (3y +52) [(3y)* - (By) (52) + (52)]
= 3y + 52) (9% — 15z + 2572)

(ii) We have, 64m>® —343n3 = (4m)’ + (- Tn)’ [a®+b*=(a + b) (a®> — ab + b?)]
= (4m — Tn) [(4m)* — (4m) (— Tn) + (— Tn)?]
= (4m — Tn) (16m* + 28mn + 49n?) Ans.

Factorise : 27x3 +y° + 72 — 9xyz
273 + 33+ 23— 9xyz = Bx)® + 2 + 22 -3 (3x) (»)(2)
=@x +y +2) [Gx)* + 2+ 22— 3x)y — yz —2(3x)]
=@Bx+y+7) (92 +y*+ 722 - 3xy —yz—32%) Ans.
1
Verify that x° + y° + 7> — 3xyz = 5 (x+y+)lx-p)>’+@-2°+zZ-x7
1
LHS. =G +y+2) [(x=y?+ =2+ (- x)]

1
= E(x+y+z)(x2—2xy+y2+y2—2yz+zz+zz—2zx+x2)

=@x+y+z) (2 +)yP+22—yz—zx —x))
=x>+)3+ 22 - 3xyz

=R.H.S. Verified.
Ifx +y +z7=0, show that x> +y* + 73 = 3xyz.
We have, x+ty+z=0
= xty=-z (D)

Cubing both sides of (1), we have
(P = (2

= X4y 3x +y) = -2

= X+ + 3xp(—z2) =23 [ x+y=-2z]
= ¥+ + 22 =3xpz Proved.
Without actually calculating the cubes, find the values of each of the following:

@) (- 120 + (7))’ + (5)° (i) (28 + (- 15)° + (- 13)°

(i) Using the formula @ + b*> + 3 =3 abc, ifa + b + c=0.
Herea=-12,b=7andc=5
= atb+c=-12+7+5=0
= C12P (TP + (5 =3 (- 12)(7)(5) = — 1260
(#i) Here,a=28,b=-15,and c=-13
= atb+c=28-15-13=0
— (28)+ (— 15) + (— 133 = 3(28) (~ 15) (— 13) = 16380 Ans.



POLYNOMIALS 15

QUESTION 15.Give possible expressions for the length and breadth of each of the following rectangles, in which
their areas are given

() Area:25a®>-35a+12 (ii) Area : 357 + 13y — 12
SOLUTION. Possible length and breadth of the rectangle are the factors of its given area.
) Area =254 —35a + 12 =25a*> — 15a — 20a + 12
=5a(5a-3)—4(5a—-3)=(5a-3)(5a-4)
Hence, possible length and breadth are (5a — 3) and (Sa — 4) units.

@ii) Area =352 + 13y — 12=35)? + 28y — 15y — 12
=Ty +4) =3y +4) =Gy +4)(Ty-3)
Hence, possible length and breadth are (Sy + 4) and (7y — 3) units. Ans.

QUESTION 16. What are the possible expressions for the dimensions of the cuboids whose volumes are given below:
(@) Volume : 3x? — 12x (ii) Volume : 12ky? + 8ky — 20k
SOLUTION. Possible expressions for the dimensions of the cuboids are the factors of their volumes.

) Volume = 3x? — 12x = 3x(x — 4)
Hence, possible dimensions of cuboid are 3, x and (x — 4) units.
(i) Volume = 12ky? + 8ky — 20k = 4k(3y* + 2y — 5)

= 4k(3y? - 3y + 5y - 5)
=4k[3y(y—- 1)+ 5(—-1)]=4k(y— DBy +5)
Hence, possible dimensions of cuboid are 4k, (y — 1) and (3y + 5) units. Ans.





