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MATHS -9 (CH-02-2.1- POLYNOMIALS)

Question 1:

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

{iJ 4y —3x+7 (ii] ,v3+u"§ {iii)3xﬂ+rﬁ

(I‘u’) _1,'+E (V:l gy ™
¥

Answer 1:

(i:] 4x? —3x+7

Yes, this expression is a polynomial in one variable x.

(i) »*+2

Yes, this expression is a polynomial in one variable y.

(ii)) 3Jr +0v2

No. It can be observed that the exponent of variable t in term 3. is % which is not a whole
number. Therefore, this expression is not a polynomial.

(iv) ,v+%

; : 8. Yy
No. It can be observed that the exponent of variable y in term—is -1, which is not a whole
JJ

number. Therefore, this expression is not a polynomial.

(V) xlfl+lL|1+IF<>

No. It can be observed that this expression is a polynomial in 3 variables x, y, and . Therefore, it
is not a polynomial in one variable.

Question 2:

Write the coefficients of x2in each of the following:
(') 2437 +x (”) 2=-x"+x

(iii) gxl +x (iV) 2e-1
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Answer 4:

Degree of a polynomial is the highest power of the variable in the polynomial.

(1) 5x° +4x7 +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.

(ii) 4—y7

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

(i) 50-7

This is a polynomial in variable tand the highest power of variable tis 1. Therefore, the degree of
this polynomial is 1.

(iv) 3

This is a constant polynomial. Degree of a constant polynomial is always 0.
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Question 4:

Write the degree of each of the following polynomials:
(i) 5x¢7 +4x" + Tx (ii) 4-y

(iii) 5¢-47 (iv) 3

Question 5:

Classify the following as linear, quadratic and cubic polynomial:
() x* +x (i) x=x° (i) p+r*+4 (iV) 1+x (v) 3¢
(vi) #2 (Vii) 74°

Answer 5:

Linear polynomial, quadratic polynomial, and cubic polynomial has its degrees as 1, 2, and 3
respectively.

(i) x? +x is a quadratic polynomial as its degree is 2.

(ii) x—x*is a cubic polynomial as its degree is 3.

(iil) y+»*+4 is a quadratic polynomial as its degree is 2.

(iv) 1 + xis a linear polynomial as its degreeis 1.

(v) 3¢ is a linear polynomial as its degree is 1.

(vi) »2is a quadratic polynomial as its degree is 2.

(vii) 7' is a cubic polynomial as its degree is 3.

MATHS -9 (CH-02-2.2- POLYNOMIALS)

Question 1:

Find the value of the polynomial 5x-4x*+3 at
(i) x=0(ii) x=-1 (i) x=2

Answer 1:

(i) p(x)=5x—4x"+3

p(0)=5(0)-4(0) +3
=3

(i) p(x)=5x-4x*+3

p(-1)=5(-1)—4(-1) +3
=-5-4(1)+3=-6

(iii) p(x)=5x—4x"+3

p(2)=5(2)-4(2) +3
~10-16+3=-3
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Question 2:

Find p(0), p(1) and p(2) for each of the following polynomials:
O P =y -y+1 (i) p=2+1+20- F
(iii) p(x) = o (iv) px) = (x = 1) (x+ 1)

Answer 2:

(i) p) = Y2 - y+1
p0)=(0)*-(0)+1=1

P =(1)2-(M+1=1
p2)=(2*-(2)+1=3
(iyp(=2+t+28-F£
p(0) = 2+0+2(m -(0)°=2
p(1)=2+(1)+2(1)2-(1)®
—2+1+2—1-4
p(2)=2+2+2(2)*- (2)°
=2+2+8-8=4

(iii) plx) = X°

0}= (0P =D
p(1)=(1)°=1
p(2)=(2)°=8
(V) p(9) = (x-1) (x+1
p0)=(0-1)0+1)=(-
p(1) = (—H1+U=
p2)=(2-1)@2+1)=
Question 3:

Verify whether the following are zeroes of the polynomial, indicated against them.
(i) p(x)=3x+1,x= -—% (ii) p{x}zf}x—n,x:%

(i) p(x) = x> = 1, x=1,-1(iv) p() = (x+ 1) (x- 2), x=-1,2
(V) p(x) = %2, x=0 (vi) p(x) = Ix+ m

(vii) f’(-‘f}zj’x:—]-I:—%.% (vii) p(x)=2x+1,x=

ra | —
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Answer 3:
(i) If x=_?]i3 a zero of given polynomial p(x) = 3x+ 1, then p[—;—J should be 0.

Here [_—1]:1[__1\_'_] i ]y
g 5 J .
Therefore, x='?' is a zero of the given polynomial.

(i) If x=% is a zero of polynomial p(x) = 5x -, then p[g) should be 0.

Here, p[i}:S{i]—nzdi—n
5 3

As p[i] =0,
5

Therefore, x=§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) should be 0.
Here, p(1) = (1)2-1 =0, and

p-10)=(-1-1=0

Hence, x =1 and -1 are zeroes of the given polynomial.

(iv) If x=-1and 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

p2)=(2+1)(2-2)=3(0)=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=0
Hence, x = 0 is a zero of the given polynomial.

(vi) If x=%is a zero of polynomial p(x) = Ix+ m, then p[%} should be 0.
Here, ;{_Tm)=f[%]+m=—m+m=ﬂ

Therefore, x =—$is a zero of the given polynomial.
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2

(vii) If x =_T;and x= A are zeroes of polynomial p(x) = 3x% - 1, then

& 2
;J[T;)and p[ﬁ)should be 0.

Hcrc.p[%):?{%]: —I=3[%]—] =1-1=0,and

GG ) mees

-1. ; : 8 :
Hence, x 5 is a zero of the given polynomial. However, x = is not a zero of the given
polynomial.

(viii) If x=%iS a zero of polynomial p(x) = 2x+ 1, then p[] )should be 0.

2
I 1
Here,p[-;]=2[-2-j+|=|+|=2

|
Asp| = |=0,
p[z]

Therefore, x=%is not a zero of the given polynomial.

Question 4:

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

(iv) p(x) = 3x -2 (v) p(x) =3x(vi) p(x) = ax, a# 0

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

Answer 4:

Zero of a polynomial is that value of the variable at which the value of the polynomial is obtained
as 0.

(i) p(x) = x+ 5

px)=0

x+5=0

X=-5

Therefore, for x = -5, the value of the polynomial is 0 and hence, x = -5 is a zero of the given
polynomial.

(i) p(x) = x - 5

p(x)=0

x-5=0

X=3

Therefore, for x = 5, the value of the polynomial is0O and hence, x = 5 is a zero of the given
polynomial.
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(iil) p(X) = 2x+ 5
p(x) =0
2x+5=0
2x=-3

5

x=-=

2
Therefore, forx = -g,the value of the polynomial is 0 and hence, x=_?5 is a zero of the given

polynomial.

(V) p(x)=3x-2
p(x) =0
3x-2=0

2

L
Xx=-—

3
Therefore, forx =%, the value of the polynomial is 0 and hence, x=% is a zero of the given

polynomial.

(V) p(x) = 3x

p(x)=0

3x=0

x=0

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

(vi) p(x) = ax

p(x)=0

ax=0

x=0

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

(vii) p(x¥) = cx+ d
p(x) =0

cx+d=0

e

==
Therefore, forx ='—d, the value of the polynomial is 0 and hence, x -4 is a zero of the given
¢ o

polynomial.
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MATHS -9 (CH-02- 2.3-POLYNOMIALS)

Question 1:
Find the remainder when x° + 3x% + 3x+ 1 is divided by

(i) x+ 1 (i) x—= (iii) x

(iv) x+ 1 (v) 5+ 2x

Answer 1:
(i) x+ 1
By long division,
¥+ 2x+1

A
J.‘+]I.II X 4+3x 4+ 3x+1

x+x

=
't s
)
P

| S
i

+ .
[ I
b e

x+1
x+1

0
Therefore, the remainder is 0.
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——
() x -

By long division,

y 7 19
X+=x+

2° 4

x— X +3x +3x+1

Therefore, the remainder is 38?

(iit) x

By long division,
¥ +3x+3

.'c} ¥ +3x +3x+1
_\‘i

3x” +3x+1

-

2
X

3x+1

Ix

]
Therefore, the remainderis 1.
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(iv) x+ 1
By long division,

x° +(3—n}x+{3—3n+ rr:}

N -
X+ m) X +3x +3x+1

X

[3 n}.m'z F3x+1
[3 n}.‘c: |(3 -r|:]m'

3—3T[+I[':|I——|

3—3n+n:].1'—[3—3rr+ ﬂ::Jn

L|—3R+3ﬂ: -

Therefore, the remainder is —z* +37% - 3x+1.

(V) 5+ 2x
By long division,
x x 7
2 4 8
2.T+5: X437 +3x+1
i 5
X"+ —X
2
=
+3x+1
2
X Sx
2 4
Tx
+1
4
7 35
X+ —
8
27

; - : ¥
Therefore, the remainder is “??
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Question 1:

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

MR+ +x+1() X+ +x%+x+1
(iii) X* + 303 + 302 + x+ 1 (iv) ' —x* - (2+42)x+2

Answer 1:

(i) If (x+ 1) is a factor of p(x) = x> + X2 + x+ 1, then p (-1) must be zero, otherwise (x+ 1) isnot a
factor of p(x).

X=X+ X+ x+1

PEDEEPHC 1)+

=-1+1-1+1=0

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

(i) If (x+ 1) is a factor of p(x) = ¥* + x> + ¥* + x+ 1, then p (-1) must be zero, otherwise (x+ 1) is
not a factor of p(x).

P =X+ 3+ 2+ x+1

P=1) = (-1)*+ (=12 + (1) + (1) +1

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

As p(- 1) #0,

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

(iii) If (x+ 1) is a factor of polynomial p(x) = x* + 3x° + 3x% + x+ 1, then p(-1) must be 0,
otherwise (x + 1) is not a factor of this polynomial.
P-1)= (D) +3(-1)2+3(-1) + (-1) +1
=1-3+3-1+1=1
As p(-1) #0,
Therefore, x+ 1 is not a factor of this polynomial.
(iv) If(x + 1) is a factor of polynomial p(x) = x* -x* -(2++2)x++2, then p(~1) must be 0, otherwise
(x+ 1) is not a factor of this polynomial.
p(-1)= (=1 ~(-1) ~(2+42)(-1)+2
=—1-142++2+2
=22
As p(-1) 20,
Therefore, (x+ 1) is not a factor of this polynomial.

Question 2:

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

(M px)=2C+x-2x-1,9(x) = x+1

(i) p(x) = X° +3x2+ 3x+ 1, g(x) = x+ 2

(i) p(x) = X -4 X%+ x+ 6, g(x) = x - 3
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Answer 2:

(i) If g(x) = x+ 1 is a factor of the given polynomial p(x), then p(-1) must be zero.
pX)=2x+ x5 - 2x- 1

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

pX) = +3x2+3x+ 1

p(-2) = (-2 +3(-2)? + 3(-2) + 1

=-8+12-6+1

=-1

As p(-2) # 0,

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.

pPX)=xX-4x°+x+6

p(3)=(3)°-4(3)+3+6

=27-36+9=0

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

Question 3:

Find the value of k, if x - 1 is a factor of p(x) in each of the following cases:
(i) p(x) = X+ x+ k(i) p(x) =2«° +he+42
(iii) p(x)=he’ —2x+1 (iv) p(x) = kx® - 3x+ k
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Answer 3:

If x -1 is a factor of polynomial p(x), then p(1) must be 0.
(i) PO = X%+ x+ k

p(1)=0

=(12+1+k=0

=2+k=0

= k=-2

Therefore, the value of kis -2.
(ii) plx) = 27 + ke +42

p(1) =0

= 2(1)" +k(1)+v2 =0

= 2+k+42=0

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

Therefore, the value of k is —{2 + \5].

(iii) plx): o —2x +1
p(1)=0

= k(1) —v2(1)+1=0

= k-v2+1=0

= k=-2-1

Therefore, the value of & is ﬁ—l_
(iv) p(x) = kx® - 3x+ k
=p(1)=0

= k(1)2-3(1) + k=0
= k-3+k=0
=2k-3=0

::-!c:E
5

Therefore, the value of k is% :
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Question 4:

Factorise:
(i) 1202 - 7x+ 1 (i) 2% + 7x+ 3
(iii) 6x% + 5x - 6 (iv) 3x2 - x- 4

Answer 4.

(i) 12x% - 7x+1

We can find two numbers suchthat pg=12x1=12and p+ g=-7. Theyare p= -4 and g = -3.
Here, 127 - 7x+1=12x% - 4x- 3x+ 1

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

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

(ii) 2x2 + 7x+ 3

We can find two numbers suchthat pg=2x3=6and p+ g=7.
Theyarep=6and g=1.

Here, 2x% + 7x+3=2x> + 6x+ X+ 3

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

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

(iii) 6x% + 5x - 6

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

Here,

6X°+5x-6=6x"+9x-4x-6

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

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

(iv)3x% - x- 4

We can find two numbers suchthat pg=3 x (- 4) =-12
and p+g=-1.

They are p= -4 and g = 3.

Here,

3% -x-4=32-4x+3x-4

=x(3x-4)+1(3x-4)

=(3x-4)(x+1)

Question 5:

Factorise:
() X3 -2x2 - x+2(ii) ©+3x2-0x-5
(i) X + 13,2+ 32x+ 20 (V) 2)° + )2 - 2y - 1
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Answer 5:
(i) Let plx) = x> - 2x° - x+ 2

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

1) =1 =212 (=) +2

==1-2+1+2=0

Therefore, (x +1 ) is factor of polynomial p(x).

Let us find the quotient on dividing x° - 2x2 - x+ 2 by x+ 1.
By long division,

x=3x+2

N P
x+|£| B L et O,

X

—3x —x42

=3x" =3x

+ o+
2x+2

2x+2

0
It is known that,
Dividend = Divisor x Quotient + Remainder
AX -2 - x+2=(x+1) (X2 -3x+2)+0
=(x+ 1) [¥-2x-x+2]

=(x+1) [x(x-2) -1 (x-2)]
=(x+ND(x-1)(x-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)>-9(-1) - 5

=-1-3+9-5=0

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

Let us find the quotient on dividing x° + 3x% - 9x - 5by x+ 1.
By long division,
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x'—4x-5

b’ ]
x+ IJI_\" -3x' -0Ox-5

b A S

—4x* -0y -5
—dx’ - dx
+ 4+
-5x=5
-5x-=5
t §
0
It is known that,
Dividend = Divisor x Quotient + Remainder
A X -3x-9x-5=(x+1) (¥ -4x-5)+0
=(x+1) (X - 5x+x-5)
=(x+1) [(x(x-5) +1 (x-5)]
(x+1)(x 5) (x+1)
(x-5)(x+1)(x+1)

(iii) Let p(x) = x° + 13x% + 32x + 20
All the factors of 20 have to be considered. Some of them are +1,

By trial method,

p(-1)= (1) +13(-1)2+ 32(-1) + 20

=-1+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 x* + 13x2 + 32x+ 20 by (x + 1).
By long division,

ADDRESS : INFRONT OF ANIL BHATIA DUPLEX PARISAR, NEAR 60 FEET ROAD, SHATABDIPURAM, DD NAGAR, GWALIOR 16



. DPM CLASSES & COMPUTERS

h&) Special for Math’s & Science
" By - Er. Dharmendra Sir (9584873492,7974073108)

T +12x420

x+l;|_\" +13x7 +32x+20

4+

12x" +32x

12x" +12x

20x+20
20x+20

0
It is known that,
Dividend = Divisor x Quotient + Remainder
X +13x2+32x+20=(x+1) (¥ +12x+20)+ 0
(x+1) (¥* + 10x+ 2x + 20)
=(x+1)[x(x+10)+ 2 (x+ 10)]
(x+1)(x+10) (x+2)
(x+1)(x+2)(x+10)

(iV)Letp(Y) =202 + y2 - 2y - 1

By trlal methc»d

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

=2+ 1 - 2 -1=0

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

Let us find the quotient on dividing 2)° + 2 - 2y-1by y- 1.

hrl
1—||2n +1, —"J—l

237 =2y°

- T

3y*=2y-1
3y* =3y

+

y-1
y—1
0
PU’}:2J/3+J’2‘2}"'|
—Uf ) (27 +3y + 1)
)(2y‘z+2y+,v+n
-DR2y(+1)+1 (y+1)]
Uf N (y+1)2¥+1)
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MATHS -9 (CH-02-2.5- POLYNOMIALS)

Question 1:
Use suitable identities to find the following products:
(1) (x+4)(x+10) (ii) (x+8)(x-10)
(ili) (3x+4)(3x=5) (iv) [Hg][. -EJ

(v) (3-2x)(3+2x) )

Answer 1:

(i) By using the identity (x+a)(x+b)=x"+(a+b)x+ab,
[.‘c+4](x+|0}=x3+{:4+|0]x+4x10

=x +14x+40
(i) By using the identity (x+a)(x+b)=x"+(a+b)x+ab,
(x+8)(x=10)=x"+(8-10)x+(8)(~10)

=x'-2x-80
(i) {3.:-‘+4}{3.r—5)=‘J[,\‘+;l| -
By using the identity (x+a)(x+

9[_‘[_'_%”]_;2\]:9[1_:_4%_2]_‘_4_ :
N 3, = 3N

",

(iv) By usingihe-iaeniiiy f.;-+_1-)(x—y] =x’-)?,

£ AR0 o 23 a (3Y
{ L+%]| » —%J={1} —L%
g2
=} ——
4

(v) By using the identity (x+y)(x—y)=x"-»*,
(3-2x)(3+2x)=(3) -(2x)’
=04y’
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Question 2:

Evaluate the following products without multiplying directly:
(i) 103 x 107 (ii) 95 x 96 (iii) 104 x 96

Answer 2:

(i) 103107 = (100 + 3) (100 + 7)

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

[By using the identity(x+a)(x+5)=x"+(a+b)x+ab, where
x=100,a=3,and b=7]

=10000 + 1000 + 21

=11021

(i) 95 x 96 = (100 - 5) (100 - 4)

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

[By using the identity(x+a)(x+5)=x"+(a+b)x+ab, where
x=100,a=-5and b=-4]

=10000 - 900+ 20

=9120

(iii) 104 % 96 = (100 + 4) (100 - 4)

= (100)? - (4)? [(x+»)(x-¥)=x" -]
=10000 - 16

=9984
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Question 3:
Factorise the following using appropriate identities:

(i) 9x% + bxy + )2

(i) 4y* -4y +1

(iii) x* -2
) 100

Answer 3:

2

() 9x* +6xy +3° = (3x) + 2{:_%1')(_1:}+ {_vf
= (3.\'1—,1‘][3.\' + _1'} _.L‘: +2o 4V = {,r+ _L-'}?il

(i) 4p* —4p+1=(2p) -2(2p)(1)+ (1)’

=(2y- t}{?}' - I} I:I: —2xy+ )y’ = {,\'— .L'J::I

’ P ¥ ) , ;
o G I e 2l )
Question 4:

Expand each of the following, using suitable identities:
(i) {.r+2_v+4:]2 (i) [:21—_l,=+::}:
(iif) (—2.r+3_v+2:)2 (iv) (3a-T7b-c)

(v) {—2.1‘+5}=—32}: (vi) [ia—%b+1:|:

Answer 4:

It is known that,

(x+y+ :']-3 =x"+y +2 + 2y + 23z + 22x

(i) (x+2y+ 4:): = x +{2_1'): +I:4:]: +2(x)(2x)+2(2x)(42)+ 2(42)(x)
=x" 443" +162" +4xp +16pz + 8xz

(ii) (2x-y+ oy = (2.‘\'}: El=p)+ (;]: +2(2x)(=»)+2(—» =)+ 2(=)(2x)
=dx’ +y? +2° —dxy-2yz +dxz

(iii) (-2x+3y+22)
= (~2x) +(3¥) +(22) +2(-2x)(3») + 2(3p)(22) + 2(22)(-2x) =4x* +9)7 +42* —12xp +12yz —8xz

3
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(iv) 3a-7b-c)
=(3a)’ +(=7b) +(=c) +2(3a)(-7b)+ 2(~7b)(—c)+2(~c)(3a) =9a* + 49b* + ¢* — 42ab +14bc — 6ac
(v) {—Ex+5}=—32]:

=(-2x) + 5y P (=32) +2(-2x Sy)+2(5v)(=32) +2(-3z)(-2x) =4x” + 2517 + 927 = 20xy =301z + 1 2xz
) E y = 30)

(W) ]za—%b + ]:|

L

Question 5:

Factorise:
(1) 4x* +9)° +162° +12xy —24yz —16xz
(i) 2x* +y* +82% = 22xy + 42z —8xz

Question 5:

Factorise:
(I) 4y’ +'-J'J-'2 +162° + 12xyp—24yz—16xz
(i) 2x* +y* +82° —24/2xp +4/2yz — 82z

Answer 5:

It is known that,
1:.\.'+_\:+:}3 =x'+y +z + 2+ 2yz 4 22x

(1) 4x° +9y +1627 +12xy — 24z —16x2

2x+3y—-4z }_
=(2x+3y—4z)(2x+3y-42)
(i) 2x° + 7 +82° —24/2xp + 423z — 8xz
— (—\E_T]: o+ [_1'}: . [Zﬁ:): + 2[—\.5,1')[_1'] il 2{_1')[2 \ﬁ:) o+ 2(—&1‘](.2\5:]
o (Exs 23]
= {—«E.r + v+ 2\!5.')[—'\."3.1' +r+ 2«.5:)
Question 6:

Write the following cubes in expanded form:
(i) (2x+1) (ii) (2a-3b)

(i) EHIT (iv) [x_ﬂ
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Answer 6:

It is known that,

(a+b) =& +b +3ab(a+b)

and(a—-b) =a’ b ~3ab(a-b)

(i) (2x+1)" =(2x) + (1) +3(2x)(1)(2x+1)

=8x" +1+6x(2x+1)

=8x' +1+12x* +6x

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

(ii) (2a-3b)" =(2a) -(3b)’ -3(2a)(3b)(2a~3b)
=8’ —27h" —18ab(2a~-3b)

=8a’ -27b"' —36a’b + 54ab’

(i) Bm}:[ﬂ Y +3( 2x) S

ag %
=Ex1+l+l.‘cLix+l ]
8 el

27 27 9
=y 4l+x+lx
8 4 2

27 o 21 5 9
=—x 4+ —x +—x+I1
4" 2

. L 2 \
(vi) [.\'—E.v} =x'—[1_1'| —3[1‘)[1,\!][.\'—33-‘
3 57 3 37
3 3 3 2
=X ——)y —2xy| x——¥
27 : ( 3J]

s Boa _a o s
=x ——y —2xy+—xy"
27 3

Question 7:

Evaluate the following using suitable identities:

(i) (99)3 (ii) (102)3 (iii) (998)3

Answer 7/:

It is known that,

(a+b) = +b +3ab(a+b)

and(a—b) =a’ —b ~3ab(a-b)

(i) (99)3 = (100 - 1)3

= (100)2 - (1)3 - 3(100) (1) (100 - 1)
=1000000 - 1 - 300(99)

=1000000 - 1 -29700

=970299
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(ii) (102)3 = (100 + 2)3

= (1003 + (2)% + 3(100) (2) (100 + 2)
= 1000000 + 8 + 600 (102)

= 1000000 + 8 + 61200

= 1061208

(iii) (998)3= (1000 - 2)3

= (1000)3 - (2)2 - 3(1000) (2) (1000 - 2)
= 1000000000 - 8 - 6000(998)

= 1000000000 - 8 - 5988000

= 1000000000 - 5988008

= 994011992

Question 8:

Factorise each of the following:

(1) 8a* +B* +12a°b + 6ab® (il) 8a° —B° —12ab + 6ab’

(iii) 27-1254" =135a+2254" (IV) 644’ —27h° —144a°b + 108ab’
19

1
3
(v) 27p° - mzﬂ —P

Answer 8:

It is known that,

(a+b) =a* +b" +3a’b +3ab’
and(a—b) =a’ -b* -3a’b+3ab’
(1) 8a® + b +12a°b + 6ab’

=(2a)’ +(b)" +3(2a)’ b+3(2a)(b)’
=(2a+b)
=(2a+b)(2a+b)(2a+h)

(i) 8’ ~b" ~12a’b-+ 6ab’
=(2a)’ -(b)’ -3(2a) b+3(2a)(b)’

=(2a-by

(2a-b)(2a-b)(2a-b)
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(ii)) 27-1254 ~135a +2254°

=(3)" ~(5a) -3(3) (5a)+3(3)(5a)’
=(3-5a)

=(3-5a)(3-5a)(3-35a)

(v) ma‘ - 27h ~144a°h +108ab’

(4a) —(3b) —3(4a)’ (3b)+3(4a)(3b)
(4a

(da - :h]{dc; 3b)(4a-3h)

e 1 B
(W) ip=eiere piderp
ot (LY s Dsaga( L)
=(37) [r;) 3(3p) (f}J-'- [ ‘DJ[&]
[1;1

]
(r-d)

Question 9:

G\I— G\I—'

i)

Verify:
() ¥+ =(x+y)(x" -0+ yFJ
(i)) ¥’ -y' =(x-y)(x" +x+ 7}

Answer 9:
(i) Itis known that,
(:c+_1-'}t =x'+5 +3xy(x+y)
.T:‘-I-_'l"‘\—(\'*—1]'.‘—31'){\'—:—1}
[\+1} [\+1.] —'ru]

—(A+1}(\ + ) —h)—?m}

(x+¥) (1 +y°
(7

—L\+1}

X — X+ )

(i) It is known‘ that,

{_1: — )=:]1 =x —y': —S.U'[Jr—_v}
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Question 10:

Factorise each of the following:
(Ij 2".")-'1 +1252°

(ii) 64m® —3432°

[Hint: See question 9.]

Answer 10:
(i) 27y +1257°
=(3y) +(52)
= (3_1.-+5:}[.;3_1-]’ +(52) -{3_1-](5_-)} [ +b" = (a+b)Xa” +b7 -ab)]
=(3_1'+5:)('~J3-’ 42527 —]5._1':—‘

(il) 64m’ —3430°
=l:4m}: ~(7n)’

=(4m- ?ﬁr][Hm]: +(7n)’ +(4m}(?n]} [ a'-b’ =(a-bya’ +b’ + abl:l

=(4m— ?n}[l 6’ +490° +28mn:|

Question 11:

Factorise: 27x* +y* +2° -9xyz

Answer 11:

It is known that,
Xy s 3z = (x4t :](.‘c“ +y 2 —xy—yz— :.1.-]

L2784y 42 -0z

=(3x)" +(») +(z) -3(3x) (»)(2)
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Question 12:

Verify that x*+y* +2* - 3x ':=;-{x Fy+ :}[{x = rl'}: +( - :): -+-(:---.‘r):}

Answer 12:

It is known that,

X4yt st =3z = (x+y+z) ()P 27 —xy— yz—=x)

| \Fa_ 2 ) .
=—(x+y+z)| 2x +2y" +22° - 2xp-2yz- 2::':]

—

=—(x+y+ :)._[.\"' +y - 2.\:1'}+(__1"' +zi= 2|1':)+{.'r" +z' = 2:.1:}

(x+y+ _—):{_\- —y) +(y-z) +(z- _1-]’]

b | == bd

Question 13:

ifx+y+z=0,showthatz3 + 3% + 23 = 3zy=

Answer 13:

It is known that,

Xyt 3 = (x4t :](:c: 24zt —xy—yz— :x]
Putx+y+z=0,

2 +y +2° =3z =(0)(x* +y* +2* —xp - yz - =x)

Yy 42 -30z=0

2+ _1,"' +28 = 3z
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W
-

Question 14:

Without actually calculating the cubes, find the value of each of the following:
() (-12)" +(7) +(5)
(ii) (28) +(=15) +(=13)’

Answer 14:

(D) (-12) +(7) +(5)
Letx=-12,y=7,andz=5

It can be observed that,
xty+z=-12+7+5=0

Itis known thatif x+ y+ z=0, then

Yy 4z =3xz
= (=12) +(7) +(3) =3(-12)(7)(5)
=-1260

(ii) (28) +(=15) +(-13)’

Let x=28,y=-15,and z=-13

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

ey 4z =3nz
2 (28) +(=15) +(=13)’ =3(28)(~15)(-13)
= 16380
Question 15:

Give possible expressions for the length and breadth of each of thefollowing rectangles, in
which their areas are given:
IAl'ca: 253 =350+ 2| IAl'ea: 35 413y - I2|
I I
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Answer 15:

Area = Length x 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.
(1) 254* —-35a+12=254* -15a-20a+12
=5a[5a—3]—4[5a—3}

:(5a—3}[5a—4]

Therefore, possible length = 5a - 3

And, possible breadth = 5a- 4

(i) 35 +13y-12=35)" +28y-15y-12
=Ty(5y+4)-3(5r+4)

=(5y+4)(7y-3)

Therefore, possible length = 5y + 4

And, possible breadth =7y -3

Question 16:
What are the possible expressions for the dimensions of the cuboids whose volumes are given
below?
[Volume: 3x* —12x] |V0Iumc: 1247 + 3A7L'—2(JA'|

Answer 16:

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.
(i) 3x" —12x =3x(x-4)

One of the possible solutions is as follows.

Length = 3, Breadth = x, Height = x - 4

(if) 12k +8ky — 20k = 4k (3)” +2y—3)

=4k[3y* +5y-3y-5]

=4k [ y(3y+5)-1(3y+5)]

=4k(3y+5)(y-1)

One of the possible solutions is as follows.

Length = 4k Breadth = 3y+ 5, Height = y - 1
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