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CBSE NCERT Solutions for Class 9 Mathematics Chapter 2

Back of Chapter Questions

Exercise: 2.1

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

(i)  4x*—3x+7

(i) y2++2
(iii) 3Wt+t/2
(iv) y +§

(v) xSy’
Solution:
(1) Given expression is a polynomial

It is of the forma,x™ + a,,_,x" ' + -+ a,x + a5 wherea,,a,_y, ... 89
are constants. Hence given expression 4x* — 3x + 7 is a polynomial.

(i)  Given expression is a polynomial

It is of the form a,x" + a,_,x" ' + -+ a,x + a, where a,,, a1, ... 4
are constants. Hence given expression y2 + /2 is a polynomial.

(iii)  Given expression is not a polynomial. It is not in the form of
X"+ 2,27 1 -+ ax Hag
where a,,,a,,_;, ... 4, all constants.

Hence given expression 3yt + tv2 is not a polynomial.

(iv)  Given expression is not a polynomial
2
y+—=y+ 2.y}
y

It is not of form a,x™ + a,,_,x""* + --- + a,, where a,,a,_y, ...ag are
constants.

] : 2y .
Hence given expression y + ; isnota polynomial.

(v)  Given expression is a polynomial in three variables. It has three variables
Xyt
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Hence the given expression x'° + y* + t° is not a polynomial in one
variable.

2. Write the coefficients of x* in each of the following:

(1) 2¥x¥+x

(i) 2—x*+x2

(iii) gxz +x

(iv) VIx -1

Solution:

(i) The constant multiplied with the term x? is called the coefficient of the x*.
Given polynomial is 2 + x* + x.
Hence, the coefficient of x? in given polynomial is equal to 1.

(i)  The constant multiplied with the term x? is called the coefficient of the x?.
Given polynomial is 2 — x* + x?.
Hence, the coefficient of x* in given polynomial is equal to —1.

(ili)  The constant multiplied with the term x? is called the coefficient of the x?.
Given polynomial is Exz + x.
Hence, the coefficient of x* in given polynomial is equal to g

(iv)  The constant multiplied with the term x? is called the coefficient of the x*.
Given polynomial is v2x — 1.
In the given polynomial, there is no x* term.

Hence, the coefficient of x* in given polynomial is equal to 0.

3. Give one example each of a binomial of degree 35 and of a monomial of degree
100°.
Solution:

Degree of polynomial is highest power of variable in the polynomial. And number
of terms in monomial and binomial respectively equals to one and two.

A binomial of degree 35 can be x** + 7
A monomial of degree 100 can be 2x'°° + 9

4. Write the degree of each of the following polynomials
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(1) 5x% + 4x% + 7x

(i) 4-y°
(iii) 5t—+7
(ivy 3

Solution:

(i) Degree of polynomial is highest power of variable in the polynomial.
Given polynomial is 5x% + 4x° + 7x
Hence, the degree of given polynomial is equal to 3.

(i)  Degree of polynomial is highest power of variable in the polynomial.
Given polynomial is 4 — y*
Hence, the degree of given polynomial is 2.

(ii1)  Degree of polynomial is highest power of variable in the polynomial
Given polynomial is 5t — /7
Hence, the degree of given polynomial is 1.

(iv)  Degree of polynomial 1, highest power of variable in the polynomial.
Given polynomial is 3.
Hence, the degree of given polynomial is 0.

Classify the following as linear, quadratic and cubic polynomials.

(1) x?* +x

i x—x?

i) y+y*+4

) 1+x

(

(

(1

(v) 3t
(vi) r?
(vii) 7x°?

Solution:

(1) Linear, quadratic, cubic polynomials have degrees 1, 2, 3 respectively.
Given polynomial is x* + x
It is a quadratic polynomial as its degree is 2.
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(i)  Linear, quadratic, cubic polynomials have its degree 1,2, 3 respectively.
Given polynomial is x — x*.
It is a cubic polynomial as its degree is 3.

(i)  Linear, quadratic, cubic polynomial has its degree 1, 2, 3 respectively.
Given polynomial is y + y* + 4.
It is a quadratic polynomial as its degree is 2.

(v)  Linear, quadratic, cubic polynomial has its degree 1, 2, 3 respectively.
Given polynomial is 1 + x.
It is a linear polynomial as its degree is 1.

(v)  Linear, quadratic, cubic polynomial has its degree 1, 2, 3 respectively.
Given polynomial is 3t
It is a linear polynomial as its degree is 1.

(vi)  Linear, quadratic, cubic polynomial has its degree 1, 2, 3 respectively.
Given polynomial is r?,
It is a quadratic polynomial as its degree is 2.

(vil)  Linear, quadratic, cubic polynomial has its degree 1, 2, 3 respectively.
Given polynomial is 7x®.
It is a cubic polynomial as its degree is 3.

Exercise: 2.2

1. Find the value of the polynomial 5x — 4x* + 3 at

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

Solution:

(i) Given polynomial is 5x — 4x? + 3
Value of polynomial at x = 0 is 5(0) — 4(0)* + 3
=0-0+3
=3

Therefore, value of polynomial 5x — 4x + 3 at x = 0 is equal to 3.
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Given polynomial is 5x — 4x* + 3

Value of given polynomial at x = —1 is 5(—1) — 4(—-1)* + 3
=-5-4+3

=—6

Therefore, value of polynomial 5x — 4x? + 3 at x = —1 is equal to —6.
Given polynomial is 5x — 4x* + 3

Value of given polynomial at x = 2 is 5(2) — 4(2)* + 3
=10-16+3

=-3

Therefore, value of polynomial 5x — 4x* + 3 at x = 2 is equal to —3

Find P(0), P(1) and P(2) for each of the following polynomials.

(1)
(i)
(i1i)
(iv)

P(y)=y*-y+1
P(OO=2+0421°-1°
P(x) =%"
Px)=x-1)(x+1)

Solution:

(1)

(ii)

Given polynomial is P(y) =y* —y+ 1
P(0)=(0) -0+1

=1
P()=(1)2-1+1
=1
P(2)=(2?-2+1
=4-2+1

=3

Given polynomial is P(f) = 2 + t + 2t% — t?
P(0) =2+ 0+ 2.(0)%* — (0)*

=2

P(1) =241+ 2(1)* - (1)*

=4
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P(2) =242 +2.(2)2 - (2)?

=4
(i)  Given polynomial is P(x) = x*
P(0) = (0)* = 0
P(1) =(1)® =1
P(2)=(2)" =8

(iv)  Given polynomial is p(x) = (x— 1)(x+ 1)
P(0) =(0-1)(0+1)

= (-1D(D)

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

=0
P(2)=@2-1@2+1)
=3

Verify whether the following are zeroes of the polynomial, indicated against
them.

(1) P(x) =3x+1,x=—§
(i) P(X)=5x-mx=:
(i) P =x2-1x=1-1
(iv) PX)=(@x+1)(x-2),x=-12
vy Pho=x%x=(

(vij PX)=kk+mx= —?
-1 2

(vii) P(x)=3x2-1,x= 5

3 3
1

(viii) P(x)=2x+1,x=-

a
Solution:
(1) For a polynomial P(n), if n = a is zero then P(a) must be equal to zero

Given polynomial is P(x) = 3x + 1
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Hence _?1 is a zero of polynomial P(x) = 3x + 1.

For a polynomial P(x), if x = a is zero, then P(a) must be equal to zero.

Given polynomial is P(x) = 5x — nt

Atx=§
*(5)=5(5) -~
=4—-xu

=0
4. .
Hence x = _ is not a zero of polynomial 5x —

For a polynomial P(x), if x = a is zero, then P(a) must be equal to zero.
Given polynomial is P(x) = x* — 1

Atx=1

P(1)=(1)*-1

=0

Andx= -1

P(-1)=(-1)*-1

=1-1

= ()

Hence x = 1, —1 are zeroes of polynomial x* — 1.

For a polynomial P(x), if x = a is zero, then P(a) must be equal to zero.

Given polynomial is P(x) = (x + 1)(x— 2)

Atx= -1,
P(-1)=(-1+1)}-1-2)
= (0)(-3)
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=0

Andx =2,

P(2)=(2+1)(2-2)

=(0)(3)

=i

Hence x = —1, 2 are zeroes of polynomial (x + 1)(x — 2)

For a polynomial P(x), if x = a is zero, then P(a) must be equal to zero.
Given polynomial is P(x) = x*

P(0) = (0)*

=0

Hence x = 0 is zero of polynomial x*.

For a polynomial P(n), if n = a is zero, then P(a) must be equal to zero

Given polynomial is P(x) = Ix + m

Atx = —Tm,
m m
P(-T) =4 .
=-m+m
Hence x = —? is zero of polynomial Ix + m

For a polynomial P(x), if x = a is zero then P(x) must be equal to zero
Given polynomial is P(x) = 3x* — 1

—1

Atx=u—,§,

= i 2
()2 () -
=3x%—1
=1-1
=0

2
Nowatx = —,
W3
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il 4
Therefore, x = — Is zero of polynomial 3x* — 1.
W -

Andx = % is not a zero of polynomial 3x* — 1

For a polynomial P(x), if x = a is zero, then P(a) must be equal to zero.

Given polynomial is P(x) = 2x + 1

1

Atxz;,
PG)=2.%+1
=

Hence x = % is not a zero of polynomial 2x + 1

Find the zero of the polynomials in each of the following cases.

(i)
(ii)
(i11)
(iv)
(v)

(vi)
(

vii)

Pix) =x+3%
P(x)=x-5
Pix) =2x+5
P(x)=3x-2
P(x) = 3x

P(x) =ax,a=0

P(x) = cx+d,c # 0,c,d are real numbers.

Solution:

For a polynomial P(x), if x = a is said to be a zero of the polynomial p(x), then
P(a) must be equal to zero.

(1)

Given polynomial is P(x) =x+ 5
Now, P(x) =0
=2x+5=10

=x=-5
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Hence x = —5 is zero of polynomial P(x) =x+ 5

Given polynomial is P(x) =x—5

Now, P(x) =0
=x—5=10
=yx=05

Hence x = 5 is zero of polynomial P(x) = x — 5.

Given polynomial is P(x) = 2x + 5

Now, P(x) =0
=2x+5=10
oot =5
==
Hence x = —g is zero of polynomial P(n) = 2x + 5.

Given polynomial is P(x) = 3x — 2

Now, P(x) =0
=23x-2=0
2
= X==
N

Hence x = § is zero of polynomial P(n) = 3x — 2

Given polynomial is P(x) = 3x

Now, P(n) =0
=3x=0
= =1)

Hence x = 0 is zero of polynomial P(n) = 0.
Given polynomial is P(x) = ax

Now, P(x) =0

ax=10

=a=0orx=10

But given thata = 0

Hence x = 0 is zero of polynomial P(x) = ax.
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(vil)  Given polynomial is P(x) = cx +d

Pix) =1
=cx+d=0
= cx = —d
d
DAX=——
c
— d S ARE: s —
Hence x = —— is zero of given polynomial P(n) = cx +d

Exercise: 2.3

1. Find the remainder when x* + 3x* + 3x + 1 is divided by

(i) %]
G) x%
(i) x

(iv) x+m
{(v) 5+ 2x
Solution:

We know, the remainder of polynomial P(n) when divided by another polynomial
(an + b) where a and b are real numbers a # 0 is equal to P (;—h)
(i) Given polynomial is P(x) = x* + 3x* +3x + 1

When P(x) is divided by x + 1, then the remainder is P(—1)

Hence, remainder=P(-1)=(-1)*+3.(-1)* + 3(-1) + 1

=—=ldd=F41

=0

Remainder when polynomial x* + 3x? + 3x + 1 is divided by x + 1 is
equal to 0

(i)  Given polynomial is P(x) = x* + 3x* + 3x + 1
When P(x) is divided by x — % then the remainder is P G)
Hence, remainder = F’G) = (1)3 + 3. (%)2 +3. G) +1

2
—1+3+3+1
84 2
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i3

—stt1
19 27

=g tieg

The remainder when polynomial x* + 3x* + 3x + 1 is divided by x —% s
equal to ?
(i)  Given polynomial is P(x) = x* + 3x* +3x + 1
When P(x) is divided by x, then the remainder is P(0)
Hence, remainder = P(0) = (0)* + 3.(0)* +3(0) + 1
=1

The remainder when polynomial x* + 3x* + 3x + 1 is divided by x is
equal to 1.

(iv)  Given polynomial is P(x) = x* +3x* +3x + 1
When P(x) is divided by x + m, then the remainder is P(—m)
Hence, remainder = P(—n) = (—n)* + 3. (—m)* + 3(—m) + 1
=—m+3nrf-3n+1
=(-n+1)*

The remainder when polynomial P(n) = x* + 3x* + 3x + 1 is divided by
X + m is equal to (—m + 1)°.

(v) Given polynomial is P(x) = x + 3x* + 3x + 1

When P(x) is divided by 5 + 2x, then the remainder is P (—;)

Hence, remainder = P (_TE) = (_—5)3 + 3. (_TE)E + 3(_?5] +1

2

8

_ —125 3(25) 15
B 4

125 75 15

=—gtr-5+1
25 15

& 2
35

g

¥
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27
8

The remainder when x* + 3x* + 3x + 1 is divided by 5 + 2x is equal to
27

=
Find the remainder when x* — ax® + 6x — a is divided by x — a.

Solution:

The remainder of polynomial P(x) when divided by another polynomial (ax + b)
where a and b are real numbers a = 0 is equal to P (_?b)
Given polynomial is P(x) = x* —ax* + 6x —a

When P(x) is divided by x — a, then the remainder is P(a)
Hence, remainder = P(a) = a* —a.(a)* + 6(a) —a
=a’—-a*+6a—a

= 5a

The remainder when polynomial P(x) = x* — ax* + 6x — a is divided by x — a is
equal to 5a

Check whether 7 + 3x is factor of 3x® + 7x.
Solution:
Given polynomial is P(x) = 3x* + 7x

For 7 + 3x to be a factor of 3x* + 7x, remainder when polynomial 3x?® + 7x
divided by 7 + 3x must be zero.

We know, the remainder of polynomial P(x) when divided by another polynomial
(ax + b), where a and b are real numbers a = 0 is equal to P {;—h]

Hence, remainder = P (—;) =3 (—;)3 +7. (—1)2

3

(343) 4

97} 3

As remainder is not equal to zero
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Hence 7 + 3x is not a factor of 3x2 + 7x

2.4

Pierilie:
1. Determine which of the following polynomials has (x + 1) as factor:
(i) X*+xP+x+1
(i) x*+x*+x*+x+1
(i) x*+3x¥+3x%+x+1
(iv) x*—x*—(2+V2)x+V2
Solution:

For polynomials (x + 1) to be a factor of given polynomial, remainder when
given polynomials divided by (x + 1) must be equal to zero.

The remainder of polynomial p(x) when divided by (ax + b) where a and b are
real numbers, a % 0 is equal to p (—2)

(i) Given polynomial is p(x) =x* +x* +x+ 1
Hence, remainder = p(—1) = (-1)* + (-1)* + (-1) +1
=-1+1-1+1
= (.
Hence x + 1 is a factor of polynomial x* + x* + x + 1.
(i)  Given polynomial is p(x) =x*+x* +x* +x+1
Hence, remainder = p(—1) = (-1)* + (-1)* + (-1)* + (-1) +1
=1=14+1~=1-8
=1
As remainder = 0,
Hence x + 1 is not a factor of polynomial x* +x* + x* + x+ 1.
(i)  Given polynomial is p(x) = x* + 3x* + 3x* +x + L.
Hence, remainder = p(—1) = (-1)* +3(-1)* + 3(-1)* + (-1 + 1
=1-3+3-1+1=1
As remainder = 0.
Hence (x + 1) is not a factor of polynomial x* + 3x¥ + 3x* +x+1
(iv)  Given polynomial is p(x) = x> —x? — (2+V2)x + /2
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p(=1) = (=1)% — (=1)2 — (2 + V2)(=1) + VZ = 2VZ
As remainder = 0,
Hence (x + 1) is not a factor of polynomial x* — x% — (2 +VZ2)x + /2.

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

(i) pE)=2x%+x>-2x—1g(x)=x+1
i) pE)=x*+3x*+3x+1,g(x)=x+2
() px)=x*—-4x*+x+6,g(x)=x-3
Solution:

For polynomial g(x) to be a factor of polynomial p(x), remainder when
polynomial p(x) is divided by polynomial g(x) must be equal to zero.

(i)  Given polynomial is p(x) = 2x* + x* — 2x — 1

We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a % 0 is equal to p (—E).

Hence, remainder = p(—1) = 2(-1)* + (-1)* - 2(-1) -1
=-2+1+2-1
= 1),

As remainder when polynomial p(x) is divided by polynomial g(x) is
equal to zero, polynomial g(x) = x + 1 is a factor of polynomial p(x) =
2x* +x? - 2x -1

(ii)  Given polynomial is p(x) = x* + 3x* + 3x + 1

We know, the remainder of polynomial p(x) when divided by (ax + b)
: b
where a and b are real numbers. a = 0 is equal to p (_Z)'

Hence, remainder = p(—2) = (-2)* +3(2)* + 3(-2) + 1
=-8+12-6+1
=-1

Since remainder # 0, the polynomial g(x) = x + 2 is not a factor of
polynomial p(x) = x* +3x% + 3x + 1.

(i)  Given polynomial is p(x) =x* —4x* +x+ 6
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We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a = 0 is equal to p (—2).

Hence, remainder = p(3) = (3)* —4(3)*+ 3 +6

=27-36+9

=0

Since reminder = 0, the polynomial g(x) = x — 3 is factor of polynomial
p(x) =x*—4x*+x+6.

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

(1)
(i)
(i1i)
(iv)

p(x)=x*+x+k
p(x) = 2x% + kx + V2
p(x) =kx? —v2x + 1
p(x) =kx*—-3x+k

Solution:

For polynomial (x — 1) to be a factor of polynomial p(x) then the remainder
when polynomial p(x) is divided by polynomial (x — 1) must be equal to zero.

(1)

Given polynomial is p(x) = x* +x+ k
We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a # 0 is equal to p (—E].

Hence, remainder = p(1) = (1)* + (1) + k

=k+ 2

Remainder should be equal to zero.

=k+2=0

=k=-2

For k = —2,x — 1 is a factor of polynomial p(x) =x* +x+ k
Given polynomial is p(x) = kx® —2x+ 1

We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a = 0 is equal to p (—E).

Hence, remainder = p(1) = 2(1)* + K(1) + 2
=2+V2+k
Now, p(1) =0
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=224+V2+k=0

=K=-(2++2)

Fork = —[2 + w.n'r?) x — 1 is a factor of polynomial p(x) = 2x* + kx +
V2

(ili)  Given polynomial is p(x) = kx® —2x+ 1

We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a = 0 is equal to p (—%)

Hence, remainder = p(1) = k(1)? —v2(1) +1

=k-v2+1

Now, p(1) =10

>k+1-vV2=0

For k = (V2 — 1),x — 1 as factor of polynomial p(x) = kx? — 3x + k
(iv)  Given polynomial is p(x) = kx* —3x +k

We know, the remainder of polynomial p(x) when divided by (ax + b)
where a and b are real numbers, a # 0 is equal to p (—E].

Hence, remainder = p(1) = k(1)* — 3(1) + k
=2k-3

Now, p(1) =10

=2k-3=0

3

Fork = SJ x — 1 is a factor of polynomial p(x) = kx* —3x+ k
4. Factorise;
(i) 12x% - 7x+ 1
(i) 6x*+5x—6
(i) 6x*+5x—6
(iv) 3x*-x-—4

Solution:
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(1) Given polynomial is 12x* — 7x + 1
12x* - 7x+1
=12x* —4x—3x+1
=4x(3x—-1)-1(3x—-1)
=(4x-1)(3x-1)
122 —-7x+1=(3x—-1)(4x-1)

(i)  Given polynomial is 2x* + 7x + 3
2%+ Tx+ 3
=2x*+6x+x+3
=2x(x+3)+ 1(x+ 3)
=(2x+ 1)(x+3)
2x*+ Ix+ 3= (2x+ 1)(x +3)

(ili)  Given polynomial is 6x* + 5x — 6
6x? +5x—6=6x*+9x—4x—6
=3x(Zx+3)—2(2x+ 3)
6x* +5x— 6 = (3x— 2)(2x + 3)

(iv)  Given polynomial is 3x* — x — 4
On splitting middle term
=3x? —4x+3x—4
=x(3x—4)+1(3x—4)
={x+1)(3x—4)
IxF—x—4=(x+1)3x—-4)

5. Factorise:

(1) =2 —x+2

(i) x*-3x*-9x-5

(i) x*+13x% +32x+ 20

(iv) 2y*+y*—2y—1

Solution:
(i)  Given polynomial is x* — 2x* —x + 2
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Putx =1

(1) -2.(1)*-1+2
=1-2-1+2

=

By trial and error method, we got (x — 1) is a factor of given polynomial
x* —2xF —x+ 2.

We can find other factors by long division method.

x—1 2 — I D x—x-2

- x
-+
Bt ¥
s - x
I s,
—2x +2
—2x +2
_|_
0

Quotient = x* —x—2

=x*—2x+x—2

=x(x—2)+1(x—2)

x+1)(x—1)

Hence on factorization,

-2 —x+2=(x—-1Dx+1)(x-2)

(i)  Given polynomial is x* — 3x* —9x —5

Put x = —1 in given polynomial,
&1 =30 =8
=-1-349-5

=0

By trial and error method, we got (x + 1) is a factor of given polynomial
x3 — 2x? —9x —5.

We can find other factor by long division method.
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x+1 ©r—3-9x-5f x*—4x-5
X+ x

— 4x" —9x

— 4% —4x
+ +

-5x -5

—S5x -5
+  +

0

Quotient = x* —4x—5

=x?—5x+x—5

=x(x—5)+1(x—5)

=(x+1)(x-5)

Hence.x* — 3x2—9x—5=(x+1)*(x—5)
(ii1)  Given polynomial is x? + 13x% + 32x + 20

Put x = —1 in given polynomial,

(=1)* +13(-1)* +32(-1) + 20

=-1+13-32+ 20

=12-12

=0

By trial and error method, we got (x + 1) is factor of given polynomial.

The remaining factors can be found by long division method
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x+1 © +13x° +32x+20 { x> +12x+20

r4x

12x* +32x
12x* +12x

20x +20
20x +20

0

Quotient = x* + 12 + 20

=x*+10x+ 2x + 20

=x(x+10) + 2(x + 10)

=(x+2)(x+10)

= ({x + 2)(x + 10)

Hence, x* + 13x* + 32x 4+ 20 = (x+ 1)(x + 2}(x + 10)
(iv)  Given polynomial is 2y* + y* — 2y — 1

Puty = 1 in given polynomial

2.(1*+ (1) -2(1) -1

=2+1-2-1

=0

By trial and error method, we got (y — 1) is factor of given polynomial.

The remaining factors can be found by long division method
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Use suitable identities to find the following products:

(1)
(11)
(111)
(iv)
(v)

y-1 2y' +y*-2y-1 { 22 43y+1

237 — 2yt
-+
3|1-‘2 —~ 2y
3y' — 3y
= -
y—1

y—1
— +

0

Quotient = 2y* + 3y + 1
=2y +2y+y+1
=2y(y+ 1D+ 1y+ 1)
=Qy+1Dy+1)

VIKRANTADAD=MY"

Hence,2y* +y* -2y - 1=(y- D2y +1)(y + 1)

(x+4)(x+10)
(x+8)x—-10)
(3x+4)(3x—5)
(+90°-

(3—-2x)(3 + 2x)

Solution:

(1)

(if)

We know that
(x+a)(x+b)=x*+(a+b)x+ab
Given polynomial is (x + 4)(x + 10)
Here,a=4,b=10
(x+4)x+10)=x>+ (4 + 10)x+ 40
=x%+ 14x+ 40

We know that
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(i11)

(iv)

(v)

VIKRANTADAD=MY"

(x+a)x+b)=x*+(a+b)x+ab
Given polynomial is (x + 8)(x — 10)
Herea=8,b=-10
(x+8)(x—10)=x*+(B-10)x—80
=x* — 2x — 80.

We know that
x+a)x+b)=x*+(a+b)x+ab

Given polynomial is (3x+ 4)(3x—5) =3 (x + %) 3 [x - E]

(e )e-3

ha

(Bx+4)(3x—5) =9(x+g)(“‘§)

_ogfy2_X_20
‘g("‘ 3 9)
(3x+ 4)(3x—5) = 9x* — 3x — 20.

We know that

Herea =

(x +a)(x—a) =x*—a’.
Given polynomial is (yz + ;) (yz - ;)

3
Here x = yz,a=5

(+2)(7-7) =67

! 9
=y _E'

We know that (x + a)(x — a) = x* — a*
Given Polynomial is (3 — 2x)(3 + 2x)

3
Here.x = 3,a -

(3-2%(3 + 2%) =—2(x—§)-2(x+§)
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v A Evaluate the following products without multiplying directly:

(1)
(i)
(iii)

103 x 107
05 % 96
104 x 96

Solution:

(1)

(i)

103 x 107 = (100 + 3) x (100 + 7)
We know that (x + a)(x +b) =x*+ (a+b)x+ab
Herex=100,a=3,b=7

(100 +3)(100 + 7) = (100)% + 10 X 100 +3 x 7
= 10000 + 1000 + 21

= 11021

95 x 96 = (100 — 5)(100 — 4)

We know that (x + a)(x + b) =x*+ (a+ b)x +ab
Herex = 100,a= -5,b= —4

95 x 96 = (100 — 5)(100 — 4)

= (100)? + (=5 + (—4))100 + (-5)(—4)

= 10000 — 900 + 20

= 9120,

104 x 96 = (100 + 4)(100 — 4)

We know that (x +a)(x —a) = x? — a?
Herex=100,a=4

(100 + 4)(100 — 4) = (100 )2 — (4)?

= 10000 — 16

= 9984

3, Factorise the following using appropriate identities:
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(i)  9x? + 6xy +y*°
(i) 4dy*—4y+1

= v
(m) x G

Solution:

(i) 9I*+6xy+y?=03x)2+2-3x-y+(y)?
We know that x* + 2xy + y? = (x + y)?
Comparing obtained expression with above identity
9%* + bxy +y*> = (3x) +2-3x -y + (y)?
= (3x +y)?
= (B3x+y)(3x+y)

(i) 4dy*—4y+1=(2y)*-2-2y+1
We know that x* — 2xy + y* = (x — y)?
Comparing obtained expression with above identity
(2y)?—-2-2y+1=Q2y—-1)
=R2y-1)(2y-1)

(i) *-L=x2=(Z)

100 10

We know thata? —b* = (a—b)(a+b)

- (%) = (T ()
Expand each of the following, using suitable Identities
(i) (x + 2y + 4z)*
(i) (2x—y+z)?
(i) (—2x+ 3y + 2z)?
(iv) (3a—7b-c)?
(v) (—2x + 5y — 3z)*

o [ra-tb+1]
Solution:

We know that
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(x+y+z)=x®4+yv+22+2xy+2yz+ 2xz
(i) (x+2y+4z)* =x*+ (2y)* + (42)* +2-x-2y +2-2y-4z+2-x- 4z
= x* + 4y? + 16z + 4xy + 16yz + 8xz

(i1) (2x—y+z) =(2x)* + (—y)* + (2)* + 2- 2x(—y) + 2(—y)(z) + 2-
2%-2

=4x? +y* + 2% — 4xy — 2yz + 4xz

(i) (—2x+3y+22)*=(-2x)*+3y)* +(22)* +2-(-2x)-3y+2-3y-
22+ 2-(—-2x)-2z

= 4x* + 9y* + 4z* — 12xy + 12yz — 8xz

(iv) (3a—7b—-c)*=(3a)*+(-7b)*+(—c)*+2-3a-(-7b)+2-
(=7b)(=c) + 2.(3a). ()

= 9a% + 49b? + c? — 42ab + 14bc — 6ac.

(v) (—2x+ 5y —3z)* = (—2x)* + (5y)* + (-3z)* + 2- (—2x)(5y) + 2 -
(5y)(=3z) + 2 - (—2x)(—3z)

= 4x* + 25y* + 92° — 20xy — 30yz + 12xz

vi) (;a—sb+ 1)2

-G+ G +r2 () F) o G
Go)o
B T . 1
=1g? +3b +1—Eah—b+
Factorise
(i)  4x? +9y? + 162% + 12xy — 24yz — 16xz

(i)  2x2 4+ y? + Bz% — 2v/2xy + 4v/2yz — Bxz

d

7

Solution:
(i)  4x? +9y? + 162% + 12xy — 24yz — 16xz
=(2x)2+ (3y)® +(—4z)* + 2-2x-3y + 2- (3y)(—4z) + 2
' (29(~42)
We know that x* + y2 + 22 + 2xy + 2yz + 2xz = (x + y + 2)?

=(2x)*+(3y)* +(—4z)* +2-2x-3y+ 2- (3y)(—4z) + 2
- (2%)(~42)
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= (2x + 3y — 42)®
= (2x+ 3y — 4z)(2x + 3y — 4z)

2x% + y? + 822 — 2V2xy + 42yz — Bxz

= (—V2x) +(1)? + (2V22)" + 2 - (—VZX)(y) + 2 (y)(2VZz) + 2
- (—V2x)(2v2z)

We know that x* + y2 + 22 + 2xy + 2yz + 2xz = (x + y + z)?
2x? + y* + 827 — 2V2xy + 4V2yz — Bxy = (—V2x +y + 2151)2
= (—V2x + y + 2v2z)(—V2x + y + 2V/2z)

6. Write the following cubes in expanded form:

(1)
(i1)

(2x+1)*
(2a — 3b)?

i) (Cx+1)

™ (-2

Solution:

(1)

(i1)

We knowthat (a+b)* =a*+b*+3ab(a+b)
Given polynomial is (2x + 1)°

a=2xhb=1

(2x+1P =(2x)*+(1)F +3:(2x) - (1)(2x + 1)
=83+ 1+6x(2x+1)

=8x+ 1+ 12x% 4+ 6x

=8+ 12x2+6x+1

We know that (a—b)? =a* —b*—3ab(a—b)
(2a— 3b)® = (2a)® — (3b)® — 3(2a)(3b)(2a — 3b)
= Ba® — 27b* — 18ab(2a — 3b)

= 8a® — 27b* — 36a’b + 54ab?

= Ba? — 36a’b + 54ab® — 27b?
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(iv)
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We know that (a + b)® =a® +b* + 3ab (a +b)

Ex-}- 1]3 - fo +(1)? +3-%- 1@“ 1)

=2?x3+1+ﬁ(ﬁ+1)
8 Y. 0 B
- L 27x2 9
R L
27 ., 2Ix*
=g~ + 7 +?+1

We know that (a — b)* = a® —b* — 3ab(a—b)

2 3 29 ? 2 2
A S L N T s
(x 33‘) X (3) 3 3-’"(" 3F)

8 2
o R RN s
ST 2"3”("‘ ay)

8 4
= x3 _EFB —2x%y + Exyz

4 Bx
N, o [ Tl e
X 2% y+3xy 2?3;

7. Evaluate the following using suitable identities

(1)
(i1)
(iif)

(99)*
(102)3
(998)3

Solution:

(1)

(1)

(99)* = (100 - 1)?

We know that (a — b)* =a* —b* — 3ab(a—b)
a=100b=1

(99)* = (100 —1)* = (100)* — (1)* — 3(100)(1)(99)
= 1000000 — 1 — 29,700

=970 299.

(102)3 = (100 + 2)°

We know that (a + b)* = a* 4+ b* + 3ab(a+ b)
a=100,b=2
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(102)% = (100 + 2)* = (100)* + (2)* + 3-100- 2(100 + 2)
= 1000000 + 8 + 600 x 102
= 1000008 + 61,200
= 1061208.
(i) (998)% = (1000 — 2)?
We know that (a — b)* =a* —b* —3ab(a—b)
Herea = 1000,b =2
(998)% = (1000 — 2)* = (1000)* — 8 — 3(1000)(2)(998)
= 1000000000 — 8 — 6000 x 998
= 994011992
Factorise each of the following:
(1) 8a® +b? + 12a°b + 6ab*
(i)  8a® —b* — 12a*b + 6ab’
(i) 27 — 125a* —135a + 225a*
(iv) 64a® — 27b* — 144a’b + 108ab?
(v) 2?p3—i—§p2+fip

216

Solution:
(i) 8a® + b* + 12a°b + 6ab®
= (2a)®*+(b)*+3- (2a)(b)(2a + b)
We know that a* + b® + 3ab(a + b) = (a + b)?
8a® +b* +3(2a)-b(2a+b) = (2a+b)?
= (2a+b)(2a+b)(2a+hb)
(i)  We know that (a — b)* =a* —b? — 3ab(a—h)
8a® — b* — 12a®b + 6ab® = (2a)* — (b)* — 3 - (2a)(b)(2a — b)
= (2a—b)?
= (2a—b)(2a—b)(2a—Dh)
(iii)  we know that (a — b)® = a* —b* — 3ab(a —b)
27 —125a* — 135a + 225a% = —(125a* — 27 — 225a° + 135a)
=—[(52)* - (3)* — 3~ (5a)(3)(5a - 3)]
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= —[5a — 3]*
= (3 —5a)®
= (3 —5a)(3 —5a)(3 —5a)
(iv)  we know that a*> — b® — 3ab(a—b) =(a—b)?
64a® — 27b* — 144a’b + 108ab?
= (4a)®* — (3b)* — 3 - (4a) - (3b)(4a— 3b)
= (4a — 3b)?
— (4a— 3b)(4a — 3b)(4a — 3b)
(v)  weknow that a® — b® — 3ab(a—b) = (a—b)?
1 9 .1
~716 2P T3P

=35 (3 5)

27p?

9. Verify

(i) x*+y?=(x+y)x*—xy+y?)

(i) »*-y*=@E-y)+xy+y?)

Solution:

(1) We know that (x + y)* =x* + y* + 3xy(x +y)
=>x+y=(x+y) —3xy(x+y)
= (x+y)((x+y)* — 3xy)
We know that (x + y)? = x2 + y? + 2xy
Now, x? +y? = (x + y)(x? + y* + 2xy — 3xy)
= (x+y)(x* +y* —xy)
Hence verified.

(11) We know that

(x=y) =x? - y* =3y (x~7¥)
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11.

12.
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> x* —y? = (x—y)* + 3xy(x—y)
= (x—y)((x—y)* + 3xy)
We know that (x — y)* = x* + y* — 2xy
x? —y® = (x—y)(x* +y? — 2xy + 3xy)
= (x—y)(x®+y? +xy)
Hence verified.
Factorise each of the following
(i) 27y + 12523
(i)  64m?* — 343n?
Solution:
(i)  27y*+ 1252* = (3y)* + (52)°
We know that x* +y® = (x + y)(x* + y* — xy)
(3y)° + (52)° = @By + 52)((3y)* + (52)* — (3y)(52))
27y* + 1252 = (3y + 5z)(9y* + 25z% — 15yz)
(i)  64m? — 343n? = (4m)? — (7n)?
We know that (x)* — (y)? = (x — y)(x* + xy + y?)
(4m)? — (7n)? = (4m — 7n)((4m)* + (4m)7n + (7n)?)
= (4m — 7n)(16m* + 28mn + 49n?)
Factorise 27x* +y* + z% — 9xyz
Solution:
27x* +y? + 2% — 9xyz
= (3x)* +(y)* + (2)° - 330 (2)
We know that
x*+yi+zd —3xyz=(x+y+z)(x*+y*+2° —xy—yz —xz)
Now, 27x* + y? + 2% — 9xyz = (3x)* + (y)* + (2)° - 3(3x)(¥)(2)
=(3x+y+z)((3x)* + (v)* + (2)* — 3xy — yz — 3xz)
=(3x+y+z)(9x* +y* +2° — 3xy — yz — 3xz)

Verify that x* + y* +z° — 3xyz = %(x-i— y+o)x—y)i+(y—z)*+
(x—2)?]
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Solution:
We know that

¥*+yi+zd—3xyz=(x+y+z)(x*+y*+z? —xy—yz —xz)

1
=(x+y+ 2)5(2){2-}-2}?2 + 2z* — 2xy — 2yz — 2xz)

1
=(x+j,r+Z)E(x2+}r2—2x}r+}r2+zz—2}rz+xz+zz—2xz)

We know that a* + b? — 2ab = (a — b)?
1 .
=E{x+y+z]((x+ y): + (y—z)* + (x — z)?)

x3+}r3+23—31{_?2=%(x+y+z}((x—}r)2+(‘y—z)z+(x—2)2)

Hence verified.
Ifx +y+z =0, show that x* + y* + 23 = 3xyz
Solution:
We know that,
xX*+yi+zd —3xyz= (x+y+z)(x*+y* +2° — xy— yz — xz)
Giventhatx+y+z=10
x* +y* +z* - Ixyr = (B + y* +2° = xy =yt — xz)
= x3+yi+z3-3xyz=10
= x> +y* +z? = Ixyz
Hence proved
Without actually calculating the cubes, find the value of each of the following:
(1) (—12)* + (7)* + (5)°
(i)  (28)* +(-15)* + (-13)*
Solution:
() (-12)* +(7)* +(5)?
Letx=-12,y=7,2=5
x+y+z=-12+7+5=10

Weknow thatx? +y3 + 23 — 3xyz = (x +y+z)(x* +y? + 2% —xy —
VZ — XZ)
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Butherex+y+z=10

Hence, x* + y* + z* = 3xyz

Therefore, (—12)* + (7)* + (5)% = 3(12)(7)(5)

= —1260

(28)2 + (—15) + (—13)*
Letx=—28,y=—-15,z=—-13

Xx+y+z=28-15-13

=0

We know thatx* + y?® +z* — 3xyz = (x +y+z)(x* +y* +2* —xy —
yz —xz)

Butherex+y+z=10

Hence, x* + y* +z* = 3xyz

Therefore, (28)* + (—15)* + (—13)* = 3(28)(-15)(-13)
= 16380

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

(i)
(1)

Area: 25a® —35a+ 12
Area: 35y? — 13y — 12

Solution:

(i)

Given area = 25a% — 35a + 12

= 25a* — 15a — 20a + 12

= 5a(5a—3) —4(5a—3)
=(5a—3)(5a—4)

We know that area = length x breadth

So possible expression for breadth = 5a — 3
possible expression for breadth = 5a — 4.
Given area = 35% + 13y* — 12

= 35y* + 28y — 15y — 12

= 7y(5y +4) — 3(5y + 4)

= (Sy +4)(7y - 3)
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We know that area = length x breadth
So possible expression for breadth = 5y + 4
possible expression for breadth = 7y — 3.

16.  What are the possible expressions for the dimension of the cuboids whose volume
are given below?

(1) Volume= 3x2 — 12x
(i)  Volume= 12ky? + 8ky — 20k
Solution:
(1) Given volume = 3x? — 12x
= 3(x% — 4x)
=3x(x—4)
We know that Volume of cuboid = length X breadth x height
Possible value of length of cuboid= 3
Possible expression for breadth = x
Possible expression for height = x — 4.
(i)  Given Volume = 12ky?* + 8ky — 20k
= 4k(3y* + 2y — 5)
= 4k(3y* + 5y — 3y — 5)
= 4k(y(3y +5) = 1(3y + 5)
= 4k(3y +5)(y— 1)
Possible value of length of cuboid= 4k
Possible expression for breadth = 3y + 5

Possible expression for breadth = y — 1.
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