Class IX Chapter 2 Polynomials

Maths

Which of the following expressions are polynomials in one variable and which are

not? State reasons for your answer,
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Answer:
N 4x =3x+7
(1)
Yes, this expression is a polynomial in one variable x.
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Yes, this expression is a polynomial in one variable y.
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No. It can be observed that the exponent of variable t in term is

not a whole number. Therefore, this expression is not a polynomial.
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No. It can be observed that the exponent of variable y in term Y'is —1, which is not a

whole number. Therefore, this expression is not a polynomial.
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No. It can be observed that this expression is a polynomial in 3 variables X, y, and t.

Therefore, it is not a polynomial in one variable.
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Write the coefficients of “in each of the following:

24X +x  2=x"+x
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(iii) (iv)
Answer:

24X +x
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In the above expression, the coefficient of is 1.
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(ii) 2=-x"+x X
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In the above expression, the coefficient of ¥ is —1.
r[ ¥
— X" +x
(iii) 2
T
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In the above expression, the coefficient of is

-

\fE.x' —1.or
(iv)
-

0.x" +2x =1

In the above expression, the coefficient of ¥ is 0.

Give one example each of a binomial of degree 35, and of a monomial of degree 100.
Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.
Binomial has two terms in it. Therefore, binomial of degree 35 can be written as

X7 i

Monomial has only one term in it. Therefore, monomial of degree 100 can be written

as x100,



Write the degree of each of the following polynomials:

S +4x"+Tx 4_.": :
(i) 0]
5t—7 )
(iv) 3 (iii)

Answer:

Degree of a polynomial is the highest power of the variable in the polynomial.
0) 5 +4x +7x

This is a polynomial in variable x and the highest power of variable x is 3. Therefore, the
degree of this polynomial is 3.

Gy 4V

This is a polynomial in variable y and the highest power of variable y is 2. Therefore, the

degree of this polynomial is 2.

=
iy X —V7
This is a polynomial in variable t and the highest power of variable t is 1. Therefore,

the degree of this polynomial is 1.

(iv) 3

This is a constant polynomial. Degree of a constant polynomial is always O.

Classify the following as linear, quadratic and cubic polynomial:

Fx  x-x _ yty +4 l4x 3t
(D) ~ (iii) (iv) ™) 0)

X

" iy |
(vi)



Answer:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1,

2, and 3 respectively.

S 0) is a quadratic polynomial
x—y' asits degree is 2.
y+ _\': +4
(i) is a cubic polynomial as
its degree is 3. (iii) is a quadratic polynomial
3t as its degree is 2.

(iv) : 1 + X is a linear polynomial as its degree is 1.
(v) 7,7 is alinear polynomial as its degree is 1.
(vi) is a quadratic polynomial as its degree is 2.

(vii) is a cubic polynomial as its degree is 3.
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Find the value of the polynomial ¥ —4x™ +34¢

(i) x = 0 (i) x = —1 (i) x =2

Answer:
plx)=5x—4x"+3
M
p(0)=5(0)=4(0) +3
=3

plx)=5x—4x"+3
(i)
p(=1)=5(=1)-4(-1) +3
—_5-4(1)+3=-6
plx)=5x—4x"+3
(iii)
p(2)=5(2)-4(2)' +3
=10-16+3=-3

Find p(0), p(1) and p(2) for each of the following polynomials:
O py)=y*—y+1(i)pt) =2+t+2t>—t°

(i) p(x) = x* (iv) p(x) = (x —1) (x + 1)

Answer: (i) p(y) =y?> —y + 1 p(0) =

0¥ -0 +1=1pA)=D)?>-A)+1=

1p(2) = (2)> = (2) + 1 =3 (ii) p() =

2+t+2t2—-t3p(0) =2+ 0+ 2 (0)? —



0)y¥=2p1)=2+ 1) +21)*-D)°
=2+1+2—-1=4p(2)=

2+2+2(2)2—-(2)°3

=2+2+8-8=4
(ii) p(x) = x® p(0) = (0)*=0 p(1) =

(1)°=1p2) = (2)° =8 (iv) p(x) = (X —
Dx+HpO@=0-1)0O+1)=(1)

(1)=—-1p@A) =@ —-1) (1 +1)=0 ()
=0p2)=(2-1)2+1)=113)=3

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

p(x)=3x+1x=- L plx)=5x-mx=
(i) = (i)
(i) p(x) =x* =1, x =1, =1 (i) p(x) = (x + 1) (x = 2), x = — 1, 2

|

plx)=im+mx= i

(v) p(x) = x*, x = 0 (vi)

- ] 2 I
p(x)=3x"-Lx=-—0,—F p(,\'}:l\#l.x:;
(vii) V2N (viii) .
Answer:
e ] I b
_1'=—ﬁl p 3
(i) If 3 is a zero of given polynomial p(x) = 3x + 1, then * ~“should be 0.
=1y .[-1)
Here, p|ll_T‘] . ,[ 5 Jri=-1+1=0
-1
x=—
Therefore, 3 is a zero of the given polynomial.
4 (4
X= -r; [;Lz !‘
(i) 1f “ is a zero of polvhomial p(x) = 5x — n, then " should be 0.
(4 4
Here pi _]:5[ ~ |-nt=4-n
3 2

Therefore, is not a zero of the given polynomial.
(iii)If x = 1 and x = —1 are zeroes of polynomial p(x) = x> — 1, then p(1) and p(-1)
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should be 0.

Here, p(1) = (1)2 —1 = 0, and p(—1)

=(-1)2-1=0

Hence, x = 1 and —1 are zeroes of the given polynomial.
(iV)If x = —1 and x = 2 are zeroes of polynomial p(x) = (x +1) (x —2), then p(—1)
and p(2)should be 0.

Here,p(-1) =(—1+1) (-1 —-2) =0 (3) =0, and p(2)

=2+1)@2-2)=3(©)=0

Therefore, x = —1 and x = 2 are zeroes of the given polynomial.

(v) If x = 0 is a zero of polynomial p(x) = x?, then p(0) should be zero.
Here, p(0) = (0)2=10

Hence, x = 0 is a zero of the given polynomial.

=
e

(vi) If ! is a zero of polynomial p(x) = Ix + m, then should be 0.
/.z' =2 | —i’ 1 +m =—m+m=0
Here,
m
X==——
Therefore / is a zero of the given polynomial.

-1 2
X=— X =

(vii) If V3 and V3 are zeroes of polynomial p(x) = 3x* — 1, then

—H!

\



p[ _l and ;}[
k, 'HII,; A

_|“*.

\u"'_ i

[ 1 \.-I -‘[ 2 ] I -';.-4"\|| | 4 ] X
P TJz-“ e =_[: —l=4-1=3
W3 J3 3)

Here, p[ e ;]—1:1—1:{1.;1.1;1

Il
&
f;—1| td

Hence, is a zero of the given polynomial. However, is not a zero of

the given polynomial.

1 (1)
x== P~
2 \2)
(viii) If is a zero of polynomial p(x) = 2x + 1, then should be 0.
'l .-" kY
l \
Here, 1 L J+I=I+i=2
2
I_ ™
As p[ # 0,
2)
x=—
2
Therefore, is not a zero of the given polynomial.

Find the zero of the polynomial in each of the following cases:
() p(X) = x + 5 (ii) p(x) = x =5 (iii) p(x) = 2x + 5 (iv) p(x)

=3Xx —2 (V) p(xX) = 3x (vi) p(X) = ax, a#0 (vii) p(xX) =cx

+ d, ¢ #0, c, are real numbers.

Answer:
Zero of a polynomial is that value of the variable at which the value of the polynomial

is obtained as 0.

() p(x) = x + 5 p(x)
=0Xx+5=0x=-5

Therefore, for x
= -5, the value
of the

polynomial is O
and hence, x =

—5 is a zero of
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the given

polynomial. (ii)

p(x) =x—-15
p(x)=0x -5
=0x=5

Therefore, for x = 5, the value of the polynomial isO and hence, x = 5 is a zero of the

given polynomial. (iii) p(X) = 2x +5p(x) =0

2x+5=0
2x =—=5
5
X==——
2
5 -5
X==—— xX=—
Therefore, for 2 , the value of the polynomial is O and hence, 2 is a zero of the
given polynomial. (iv) p(x) = 3x — 2 p(x) =0
3x—-2=0
2
xX=-
3
2 2
X = ‘_: X = :
Therefore, for 2, the value of the polynomial is 0 and hence, 2 is a zero of the

given polynomial. (V) p(X) =3xp(X) =03x=0x=0
Therefore, for x = 0, the value of the polynomial is O and hence, x = 0O is a zero of the

given polynomial. (vi) p(x) = ax p(X) =0ax=0x=0

Therefore, for x = 0, the value of the polynomial is O and hence, x = 0 is a zero of the

given polynomial. (vii) p(X) =cx +d p(X) =0cx+d =0

Therefore, for ¢ | the value of the polynomial is O and hence, ¢ is a zero of the

given polynomial.



Find the remainder when x2 + 3x2 + 3x + 1 is divided by

1
X
() x + 1 (i) 2 (i) x

(iv) x + n (v) 5 + 2x Answer:
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(Hyx+1

By long division,
x +2x+1
L T
o o ol WIS o L 00 ]
x +x

Ix® +3x+1

2% +2x
x+1
x+1

B

Therefore, the remainder is O.
1
.T P —
2
(i)

By long division,



g1 A 19
r+—x+

¥——| 243z +3x+1

Therefore, the remainder is
(iii) x
By long division,

¥ +3x43

x) ¥ 43x7 +3x+1

]

X

3x" +3x+1
3x°
3x+1
Ix

I
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Therefore, the remainder is 1.

(iv)y x +1

By long division,

.,
B

!3—37[-!-?[:].1:-:-]

3—3ﬂ+?t::|.1'+{3—3ﬂ+ rcl)rr

Eood B

LI —3m+3n% —:'tJ]

) = 431 =3u+l.
Therefore, the remainder is



(v) 5+ 2x

By long division,

% x4
2 4 B
2x+5) x' +3x" +3x+1
I
by +....rl|lﬂ'
2
I
—+3x+1
2
¥ Sx
e
2 4
Tx
+1
4
7 35
X+
8
27

27

Therefore, the remainder is

Find the remainder when x® —ax? + 6x —a is divided by x —a.
Answer:

By long division,
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X +6

Y
1 3 :l
X—al| x —ax +6x—a

x> =ax?
=
bx—a
bx—b6a
- +

Therefore, when x® — ax? + 6x — a is divided by x — a, the remainder obtained is 5a.

Check whether 7 + 3x is a factor of 3x3 + 7x.

Answer:

Let us divide (3x® + 7x) by (7 + 3x). If the remainder obtained is 0, then 7 + 3x will
be a factor of 3x3 + 7x.

By long division,
5. 70

D e N e
2
>

3x+ 7) 3x  +0x" +7x

3x" +7x°

-Tx* +7x

K 49x

2
2D

+ +

70x

3
70x 490

—_— e —

3 9

490

9

As the remainder is not zero, therefore, 7 + 3x is not a factor of 3x3 + 7x.



Determine which of the following polynomials has (x + 1) a factor:

OX+xP+x+1(@()x*+x+x2+x+1

4 ) ~ f~
X =X =(2+V2 )x+2
(iii) x* + 3x3 + 3x2 + x + 1 (iv) ( ) >

Answer:

() If (x + 1) is a factor of p(x) = x® + x> + x + 1, then p (—1) must be zero, otherwise

(x + 1) is not a factor of p(x).

p(x) =x®+x2+ x4+ 1p(-1) =

(12 + (-1)2+(-1)+1
=-14+41-1-1=0

Hence, x + 1 is a factor of this polynomial.

(i) If (x + 1) is a factor of p(x) = x* + x3 + x2 + x + 1, then p (—1) must be zero,

otherwise (x + 1) is not a factor of p(x). p(X) = x* + x3+ x>+ x + 1 p(—-1) =

(“1)*+ (12 + (-1)2+(-1)+1
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=1-1+1-1+1=1

Asp #0, (—1)
Therefore, x + 1 is not a factor of this polynomial.
(iii) If (x + 1) is a factor of polynomial p(x) = x* + 3x3 + 3x? + x + 1, then p(—1) must

be 0, otherwise (x + 1) is not a factor of this polynomial.

p(-1) = (1) *+3(D)*+3(-D?*+ (1) +1

=1-3+3-1+1=1

As p #0, (-1)

Therefore, x + 1 is not a factor of this polynomial.
x*—xt=(2+42)x+ J2

(iv) If(x + 1) is a factor of polynomial p(x) = ' , then p(—1)

must be 0, otherwise (x + 1) is not a factor of this polynomial.
p(=1)=(=1) =(=1) =(2+2)(-1)+~2
Sy P L, S W

=242

As p 70, (-1)

Therefore, (x + 1) is not a factor of this polynomial.

Use the Factor Theorem to determine whether g(x) is a factor of p(x) in each of the

following cases:

Opx)=2x3+x2—2x—1,gxX) =x+1
(Dp(x) = x®+ 3x2+ 3x + 1, g(x) = x + 2 (iii)

p(xX) = x3 —4 x2 + x + 6, g(X) = x —3 Answer:

(i) If g(x) = x + 1 is a factor of the given polynomial p(x), then p(—1) must be
zero. p(x) = 2x3 + x2 —=2x =1 p(-1) =2(1) 3+ (-1)?-2(1) —1

=2(1)+1+2-1=0
Hence, g(x) = x + 1 is a factor of the given polynomial.

(ii) If g(x) = x + 2 is a factor of the given polynomial p(x), then p(—2) must be
0.

p(x) = x3% +3x%>+ 3x + 1 p(2) =



(2)°+3(-2)2+3(-2) +1

=-8+12-6+1
=

As p #0, (2)

Hence, g(x) = x + 2 is not a factor of the given polynomial.
(iii) If g(x) = x — 3 is a factor of the given polynomial p(x), then p(3) must be
0.

p(x) = x® —4 x%+ x + 6 p(3)
=(3)2%-4(3)2+3+6 =27

—36+9=0

Hence, g(x) = x — 3 is a factor of the given polynomial.

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

, p(x) =2 +kc+2
(M) p(x) = x" + x + k (ii)

)(x)=kx® —2x+1
(iii) #iz)=R % (iv) p(x) = kx* = 3x + k

Answer:

If x — 1 is a factor of polynomial p(x), then p(1) must be 0.
(i) p(x) = x* + x + k p(1)

=0

=>(1)*+1+k=0

=22+k=0 =k

=2
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Therefore, the value of k is 2.

plx) =20 +hr+42

(i)

p(1) =0

= 2(1)" +k(1)+2=0

= 2+k++/2=0

= fo= =2 =2 =—[1+JE)

Theretore, the value of & is —('2 + »E],
plx)= ke —2x +1

(iii)

@-ﬁ*ﬁ-ﬁiu“ =0

= k-2+1=0

= k=+2-1

Theretore, the value of & is \,’E -1.

(iv) p(x) = kx? — 3x + k

=p@) =0 =k(@1)* -

3(1) +k=0 k-3

+k=0
=22k—3=0
3
e
2

3

Therefore, the value of Kk is 2

Factorise:

() 12x2 —7x + 1 (ii) 2x2 + 7x + 3

(iii) 6x2 + 5x —6 (iv) 3x2 —x —4 Answer: (i) 12x>—7x+ 1

We can find two numbers such that pg =12 x1 =12 andp + q= —7. They are p = 4

and g = 3.

Here, 12x%? —7x + 1 = 12x2 —4x —3x + 1
=4x (3x —1) —1 (3x —1)

=([@Bx—1) 4x—-1)



(i) 2x2+ 7x + 3

We can find two numbers such thatpg=2=x3=6andp+q=7.
They are p =6 and g = 1.

Here, 2x2 + 7X + 3 = 2x?2 + 6x + X + 3

=2x (X +3)+1(x+3)
=X+ 3) (2x+ 1)

(iii) 6x2 + 5x — 6

We can find two numbers such that pg = —36 and p + g = 5.
They are p = 9 and q = —4.

Here,

6x2+ 5x —6 =6Xx2+9x —4x — 6

=3x (2x + 3) — 2 (2x + 3)

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

(iv) 3x> —x — 4

We can find two numbers such that pg = 3 x (- 4) = —12 and
p+qg=-1.

They arep = —4and q = 3.
Here,
3X2—x—-—4=3x2-4x+3x -4

=X (3x—4)+1(3x —4)
=(3x—-4)(x+1)

Factorise:
(i) x® — 2x% — x + 2 (ii) x® + 3x%2 —=9x — 5 (iii) x°
+ 13x2 + 32x + 20 (iv) 2y3 +y? — 2y — 1

Answer:

(MHLletp(X) =x3—2x2 = x + 2
All the factors of 2 have to be considered. These are + 1, + 2.

By trial method, p(2) = (2)° - 2(2)2 -2+ 2
=8-8-2+4+2=0
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Therefore, (x — 2) is factor of polynomial p(x).

Let us find the quotient on dividing x3 —2x2 —x + 2 by x — 2.

By long division,
¥ =3x+2

3 i .
x+1)x—2x —x+42

T+ X
—3x —=x+2
3x —3x

]

-

+
J

]
-
+
]

It is known that,
Dividend = Divisor x Quotient + Remainder
X3 —2x2 —x+2=(X+1) (X?—3x+2)+0 =

X+ 1) [x?—2x —x + 2]

=XxX+1)[x(x—2)—1(x—2)]

=(x+1)(x—1) (x—2)

=xX—-2)(x—-1)(x+1)

(i) Let p(x) = x® —3x2 —9x —5

All the factors of 5 have to be considered. These are +1, + 5.

By trial method, p(—1) = (1) 8 —3(—1) 2 —9(-1) —5

=—-1-3+9-5=0
Therefore, x + 1 is a factor of this polynomial.
Let us find the quotient on dividing x3 + 3x?2 —9x —5 by x + 1.

By long division,



r+ X
—-4x -9x -5
~4x" —4x
" +
5x-5

It is known that,

Dividend = Divisor x Quotient + Remainder - x3
—3x2—-9x —-5=(XX+1)(x2—4x—-5)+0
=X+ 1) (X3 —5x +x—5)

=x+1) [(x(x—=5)+1 (x—5)]
=XX+1)(x—5)(x+1)
=XX-5X+1)(x+1)

(iii) Let p(x) = x® + 13x2 + 32x + 20

All the factors of 20 have to be considered. Some of them are *+1,

trial method, p(—1) = (—1) 3+ 13(—1)2 +

32(—1) + 20

=—-1+13—-32 + 20

=33—-33=0
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As p(—1) is zero, therefore, x + 1 is a factor of this polynomial p(x).
Let us find the quotient on dividing x3 + 13x2 + 32x + 20 by (x +
1).

x* 4+12x 420

x+1)x" +13x% +32x+ 20

It is known that,
Dividend = Divisor x Quotient + Remainder x3 +

13x2+32x +20=(x+ 1) (X2 + 12x + 20) + O

= (X+ 1) (X2 + 10x + 2x + 20)
=XxX+1)[xXx+10) +2 (x+10)]
=xX+1)(x+10) (x +2) =

xX+1) (x+2)(x+10)

(iv) Let p(y) = 2y* +y? — 2y — 1
By trial method, p(1) =2 (1) +



(1)2-2(1) -1

=2+41-2-1=0

Therefore, y — 1 is a factor of this polynomial.
Let us find the quotient on dividing 2y® +y2 — 2y — 1 by y — 1.

2y +3y+1
e
y=12y  +y =2y-1
/
2y =2y°
3y" =2y -1

p(y) =2y®+y? -2y - 1=
(y — 1) (2y* +3y + 1)

=(y — 1) (2y? +2y +y +1)
=(y-1[R2y(y+1)+1(y+1)]
=(y-1)((y+1)(2y+1)

Factorise:
(i) x® — 2x% — x + 2 (ii) x® + 3x%2 —9x — 5 (iii) x®
+ 13x2+32x + 20 (iv) 2y3 +y?2 — 2y — 1

Answer:

() Letp(X) =x—-2x2 —x + 2

All the factors of 2 have to be considered. These are + 1, + 2.



Cbse-spot.blogspot.com
By trial method, p(2) = (2)° —2(2)2 —2 + 2

=8—-8—-2+2=0
Therefore, (x — 2) is factor of polynomial p(x).

Let us find the gquotient on dividing x3 —2x2 —x + 2 by x — 2.

¥ —3x+2

5 i .
x+1)x—2x —x+42

Y+ X
-3y =x42
-3x —-3x

I

-

i B
)

£
]
3
[

It is known that,

Dividend = Divisor x Quotient + Remainder

X2 —2x2 —x+2=(x+1) (Xx>?—3x+2)+0

=((Xx+1)[x*—2x —x + 2]
=XxX+1)[xx—2)—-1x—2)]
=X+ x-1HKx-2)
=X—-2)(x—1) (x+1)

(i) Let p(x) = x® —3x2 —9x —5

All the factors of 5 have to be considered. These are =1, *+ 5.



By trial method, p(—1) = (1) ® —3(-1) 2 —9(1) —5
=—1-3+9-5=0
Therefore, x + 1 is a factor of this polynomial.

Let us find the quotient on dividing x3 + 3x2 —9x —5 by x + 1.

By long division,
x —4x—5

. .
x"",."" —3x =0y —5

r+ X
~4x* —9x -5
-4x* —4x

It is known that,
Dividend = Divisor x Quotient + Remainder . x3

—3X?—-9x —-5=(Xx+1)(Xx2—4x—-5)+0

=(Xx+1) (x*—5x +x —5)

=+ 1) [(x(x—5) +1 (x —5)]
=XX+1)(x—5)(x+1)

=XX-5 xX+1)(x+1)

(i) Let p(x) = x3 + 13x2 + 32x + 20

All the factors of 20 have to be considered. Some of them are *1,

trial method,
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p(—1) = (-1)® + 13(-1)2+ 32(-1) + 20

=—-14+13-32+ 20
=33-33=0
As p(—1) is zero, therefore, x + 1 is a factor of this polynomial p(x).

Let us find the quotient on dividing x3 + 13x2 + 32x + 20 by (x +
1).
x* +12x+20

x+1)x" +13x% +32x+ 20

X+ X
12x° +32x
12x° +12x

It is known that,
Dividend = Divisor x Quotient + Remainder x3 +

13x2 +32x+20=(x + 1) (X2 + 12x + 20) + O

= (X + 1) (x* + 10x + 2x + 20)
=Xx+1)[x(Xx+10) +2 (x+10)]
=(XxX+1)(x+10) (x+2) =

(x+ 1) (x+2) (x+10)
(iv) Let p(y) = 2y* +y*> — 2y — 1

By trial method, p(1) =2 (1)3 +

(12-2(1)-1

=2+1-2-1=0



Therefore, y — 1 is a factor of this polynomial.

Let us find the quotient on dividing 2y® +y?> — 2y — 1 by y — 1.



p(y) =2y*+y>—2y —1=

(y —1) (2y? +3y + 1)

=(y -1 (y? +2y +y +1)
=y-DR2y(y+1)+1(y+1)]
=y-Hy+DHEy+1

Use suitable identities to find the following products:

(x+4)(x+10)  (x+8)(x-10)

0] (i)
f g 3‘1 7 3
(Gred)3r-5) V2
(iii) (iv)
(3—2x)(3+2x)
V)

Answer:



(x+a)(x+b)=x"+(a+b)x+ab
(i) By using the identity ‘ ,

(x+4)(x+10)=x"+(4+10)x+4x10
=x"+14x+40

(x+a)(x+b)=x"+(a+b)x+ab
(ii) By using the identity ‘ ,

(x+8)(x=10)=x"+(8=10)x+(8)(-10)
=x'-2x-80

{.’.‘+n)('.\' +b)= ¥ +(u+b]x +ab
By using the identity ; ,

s )3l (333

A

™ V(1 aail i\l EAE
- (3x+4)(3x-5)= )[.l+ : J[

(% ]

=9y’ —3x-20

(x+y)(x—y)=x'-)
(iv) Bv usina the identitv ,
y

s BV a BN ohad IR
(.1-" +l]L_|!‘ ——J =(») —L—]
\ 2 2 2

9
=) ——
4
(x+y)(x—y)=x" )"
(v) By using the identity .
(3-2x)(3+2x)=(3) —(2x)
=9—4x°
Question 2:
Evaluate the following products without multiplying directly:
(i) 103 x 107 (ii) 95 x 96 (iii) 104 x 96 Answer: (i) 103 x 107 = (100 + 3) (100
+7)

= (100)2 + (3 + 7) 100 + (3) (7)

(x+a)(x+b)=x"+(a+b)x+ab

[By using the identity , Wwhere x =

100, a=3,and b = 7]
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— 10000 + 1000 + 21
= 11021

(i) 95 x 96 = (100 — 5) (100 — 4)

= (100)2 + (- 5 — 4) 100 + (- 5) (- 4)

(x+a)(x+b)=x"+(a+b)x+ab

[By using the identity , Wwhere x =

100, a = =5, and b = —4]

= 10000 — 900 + 20
= 9120

(iii) 104 x 96 = (100 + 4) (100 — 4)

= (100)2 — (4)? [(x+y)(x=p)=x"-y"]
= 10000 — 16
= 9984

Factorise the following using appropriate identities:



(i) 9x” + 6XY + y°

(i) 4y° —4y+1
3 ¥

aiy 100

Answer:

0 9x? +6xy+ 3" =(3x) +2(3x)(»)+(»)
=(3x+y)(3x+y) [,1:: +2x0+ )" ={x+_v):}

i 4y* -4y +1=(2y) -2(2y)(1)+(1)’

=(2y- I)(2}‘ - I) [.\‘: —2xy+ 3t = {'.\'—}-')::|

(w2) 2] el

Question 4:

Expand each of the following, using suitable identities:

2

(.\'-I—2_1-‘+4:): (2x—y+2)

(i) (i)
2x+3y+2z)°  (3a-Tb-c)
(iii)( v+3v+ )(iv)(a c)
1 ¢
v CEEERY L 2
Answer:

It is known that,

3 ¥ 5
(x+y+z) =x"+3" +2° + 2xp + 2yz 4 22x
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0 (x+2y+4z)" =2 +(20) +(42)" +2(x)(20) +2(2y)(42)+2(42)(x)
I

=x" +4y" +162" +4xy +16yz +8xz

) (2x-y+ :): = (2.1‘_): ks (—_v): B (:): +2(2x)(-y)+ 2(-»)(z)+ 2(=)(2x)
=4x* +y* +2* —4xy-2yz +4xz

i) (—2x+3y+2z)

=(=2x)" +(3») +(22)" +2(-2x)(3») + 2(3¥)(22) + 2(22) (-2x)

=4x> +9y* +422 —12xy +12yz —8xz

(V) (3a-7b —c')

=(3a)’ +(=7b) +(—¢) +2(3a)(=7b)+2(-7b)(—¢)+2(~¢)(3a)

=9a" +49h” + ¢* = 42ab + 14bc - 6ac

W) (—2.r+5_}=—32]:

=(=2x)" +(5») +(=32)" +2(=2x)(5¥) + 2(5y)(-32) + 2(-3z)(-2x)
=4x’ +25y7 +92° = 20xy - 30yz +12xz

=[ia]- +(_%b]-‘ +(I)1+2[ig](—%b]+2(—%b](l)+ 2[%{:](1)
= Laz +_lb: +l—{lab—b+%a

Question 5:
Factorise:

4x° +9y7 +162° +12xy - 24yz — 16z 0

2x* +y* +82% - Z\Exy +4~/§__v: —8xz
(ii) Answer:



It is known that,

7 4 4 5 i
(x+y+z) =x"+) +2° +2xp+ 2)z + 2=x

| AE 9y 4162 11250 2yz -6z

(1)
=(2x) +(3y) +(=4z) +2(2x)(3y)+2(3y)(~4z)+2(2x)(~4z)

=(2x+3y-4z)(2x+3y-42)

(i) 25" + 37 +82° = 24/2xy + 442z — 8z
= (—\5.1'): +(») +(2v5: ): + 2(—\/2.7.\*)(.1*] + 2(}*)(2&:] + 2(-\5.\'](2\5:]
= (—\E.\'+,1'+2J§: )

= (—\ﬁx +y+ Zﬁ:)[— 2x+y+ Z\E:)

Question 6:
Write the following cubes in expanded form:

(2x+1)  (2a-3b)

(i) (i)
< .
[Ex+l:| [x~§_1’]
(iii) (iv)
Answer:

It is known that,
(a+b)3 =a’ +b +3ab(a+b)
and(a-b) =a' —b* ~3ab(a-b)

oy (541 =29 +() +3(20) (1) (2 +1)
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=8x" +1+6x(2x+1)

=8x" +1+12x" +6x

=8x +12x" +6x+1

_ (2a-3b) =(2a) —(3b)" - 3(2a)(3b)(2a - 3b)
1

i?;a-* ~27h" ~18ah(2a-3b)

=8a’ —27b" —36a’h+ 54ab’

27 4 27 4
=—x ] F—2"+ =2
8 4 2

27 .3 27 5.9
=—X +—x"+—x+1
8 3 2

3] -w-(3o) sofio )

(vi)

1 3‘ 1 4 I/ 2 ]
=8 ——y =2 x-=)
it i JI\ 3}

K] 8 3 2 4 2
=x —y -2Xy+—xy
) 3

Question 7:

Evaluate the following using suitable identities:

(i) (99)2 (ii) (102)3 (iii) (998)2 Answer:
It is known that,

(a+b) =a’ +b +3ab(a+b)

and(a—b) =a —b* ~3ab(a-b)
() (99)%= (100 —1)2



= (100)3 — (1) 3 —3(100) (1) (100 —1)
= 1000000 —1 —300(99)

= 1000000 —1 — 29700

= 970299

(i) (102)3 = (100 + 2)3

= (100)3 + (2)3 + 3(100) (2) (100 + 2)
= 1000000 + 8 + 600 (102)

= 1000000 + 8 + 61200 = 1061208

(iii) (998)3= (1000 — 2)3

(1000)3 — (2) 3 —3(1000) (2) (1000 — 2)

1000000000 —8 —6000(998)
= 1000000000 —8 — 5988000
= 1000000000 — 5988008

= 994011992

Factorise each of the following:
8a’ +b +12a°h + 6ab’ (i) 8a' —b' =12a" b + 6ab’
i

0
L 27-125a" -135a+225a  _ Gd4a’ -27b' -144a°h +108ab’
(iii) (iv)
27p L -Ep:+lp
216 2 4
)
Answer:

It is known that,
(a+b) =a’ +b" +3a’h+3ab’

and (a —bY =a* —b*—3a*h+3ab’

_ Ba +h +12a°h + 6ab’
Q)
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(2a)' +(b) +3(2a) b+3(2a)(b)
(2a+b)
=(2a+b)(2a+b)(2a+b)

i Ba' — b —12a’h + 6ab’
=(2a) ~(b)' ~3(2a)’ b+3(2a)(h)’
=(2a—b)
=(2a-h)(2a-b)(2a-b)
27-125a" 1354+ 2254°

(iii)
=(3)' =(5a) -3(3) (5a)+3(3)(5a)’
=i3 —5(:}3

=(3-5a)(3-5a)(3-5a)

(ivy O30 =276 144 +108ab’
=(4a) =(3b) =3(4a) (3b)+3(4a)(3b)
= (4a-3b)’
=(4a-3b)(4a-3b)(4a-3b)

oo

Question 9:
Verify:



oyt =(x+p) (7 —xp+y7)
®
=y =(x—y) (s +xy+5°)
(i)
Answer:
(i) It is known that,

{x +_‘|-'}1 =x +3 +3x(x+y)

(ii) It is known that,
{:'c—}']l1 =Py —3.{1-‘[.1‘—_1'}
% —_!f"; :{:1.'—3"}1 —|-3m-‘{:r—j'}
[r—fj[ T J} +3Uj|
—[r J}(x + 37 — 2%+ 3xy)
[1 + ¥ +ry)
= r—1](1. +Xxp+ ]
Question 10:

Factorise each of the following:

27y +1252°
®
64m’ - 3430
(i)
[Hint: See question 9.]
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Answer:

27y 412577
®

= (3))]; + {5::!1

= (3_1-‘+5:}[{3)-‘}: +(52) —{3}-‘]{5:}} [ a'+b =(a+b)a’ +b* - 'db]l]

= (3}'+5:)[93"’ 12525 15}:}

b4 =343
(i)

=(4m ]l1 —-|';7.=}]|t

=(4m- ?n][ﬂm]l +[Tn]: +l:4m]{?n}} [ a'=b'=(a-bia’ +b’ +ahl]

=(4m— ?n][l b’ + 490" + ZBmar:I

Question 11:

27’ +y + 20 = 9xyz
Factorise:

Answer:
It is known that,
eyt gz =(xty+) (7 —wy—yz—x)

52T 4y 42— 9y
=(3x) +(») +(2) -3(3x)(»)(=)
=(3x+y+ :}[{3:;}: + +27=(3x) ()= (»)(2)- z{3x}]

=(3x+y+ :}[913 +y 4z =3ay-yz- 31’:]

Question 12:

X+y +r=30z= ]5(,1'+_\.'+ :)[(Ji—}']2 +(y-z2) +(z —.r)::|

Verify that

Answer:

It is known that,



X+ 2 =3z = (v y+2) (0 407+ 2 -y -z — )

(x+y+ :][2,1"' +2y° +2z° =2xy-2yz- 2:3:]

| — |

(x+y+ :]{{r" + 3 = 2.\}‘}+( y 4z - 2|1':)+(.r" +7 - 2:1')]

(x +_1-'+_'}{{I—_‘l-‘}: +{_1-—_-): +[:—:r]1:|

Ped |

Question 13:

X +y 4z’ =39z
If x +y + z =0, show that

Answer:

It is known that,
Xy st 3z = (x4 p+ :)(-\‘3 +)7 + 2% ~xy-yz —2x)
Putx +y +2z=0,
¥4y =3z =(0)(x 407 +27 -y -z - =)
Y4y 42 -3nz=0
X +y +z2 =30z
Question 14:

Without actually calculating the cubes, find the value of each of the following:

0 1 1
(28) +(-15) +(~13)
(i)
Answer:
C(-12) +(7) +(5)
)

Letx =-12, y=7,andz=5
It can be observed that, x + vy
+z=-12+7+5=0

It is known that if x + y + z = 0, then
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X +y' +z2 =30z

(=12)" +(7) +(5)" =3(-12)(7)(5)

= —1260
(28) +(-15) +(=13)’

(i)

Let x =28,y = —15, and z = —13

It can be observed that,
X+y+z=28+ (-15) + (-13) =28 —28 =0
It is known that if x +y + z = 0, then

¥y +z=3xyz

2 (28) +(=15) +(=13) =3(28)(-15)(-13)
= 16380

Give possible expressions for the length and breadth of each of thefollowing
rectangles, in which their areas are given:

r 5 r - o
|Area: 25a” —35a+12 Area: 35y +13y—12
| - LA

I I

Answer:
Area = Length = Breadth

The expression given for the area of the rectangle has to be factorised. One of its

factors will be its length and the other will be its breadth.

Therefore, possible length = 5a — 3
And, possible breadth = 5a — 4



35y +13y-12=35)"+28y-15y-12
(in - ; : ; ;
=Ty(5y+4)-3(5y+4)
=(Sy+4)(7y-3)

Therefore, possible length = 5y + 4

And, possible breadth = 7y —3

What are the possible expressions for the dimensions of the cuboids whose
volumes

are given below?

Volume: 3x° —12x] 'I"h.-’nlmm:: 1 24y° +8ky — 204]
I 1
Answer:
Volume of cuboid = Length x Breadth x Height

The expression given for the volume of the cuboid has to be factorised. One of its

factors will be its length, one will be its breadth, and one will be its height.
3 -12x=3x(x-4
Q) { )
One of the possible solutions is as follows.
Length = 3, Breadth = x, Height = x — 4

1 2ky* + 8y — 20k = 4k (3p” +2y-5)
(i)
= 4 [3_1.-? +5y-3y—5 |
= 4k[ ¥(3y+5)-1(3y+5)]
=4k(3y+3)(y-1)
One of the possible solutions is as follows.
Length = 4k, Breadth = 3y + 5, Height =y — 1
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