1. Algebra

Exercise 1.1

1 A. Question

Choose the correct answer for the following:

4 -

3 5
The coefficient of x* in —SX? LT _3xT +T7x" —1is

A.-5
B.-3

3
C. =

D.7
Answer

The coefficient of a variable is a multiplicative factor or factors.

. i . .3
In the above question coefficient of x* is its factor i.e. =

1 B. Question

Choose the correct answer for the following:

The coefficient of xy2 in 7x2 - 14x%y + 14xy? - 5 is
A7

B. 14

C.-14

D.-5

Answer

The coefficient of a variable is a multiplicative factor or factors.

In the above question coefficient of xy? is its factor i.e. + 14.
1 C. Question

Choose the correct answer for the following:

The power of the term x3 y2 z2 is

A.3



B.2
C.12
D.7
Answer

The monomials in the polynomial are called the terms. The highest power of the
terms is the degree of the polynomial.

[t is a polynomial in variables x,y and z

The power of x2is 3, power of y2is 2 and the power of z2 is 2

So the power of x3 y2z2is3+2+2=7
1 D. Question

Choose the correct answer for the following:

) 3
The degree of the polynomial x> — 5x* + —x
1

Answer

The monomials in the polynomial are called the terms. The highest power of the
terms is the degree of the polynomial.

3
x% - 5x* + — x7 - 73x + 5 is a polynomial in variable x. Here we have 5 monomials x?,

4

]’
- 5x* + =, x7,-73x,and + 5 which are called the terms of the polynomial.

The highest power is 7 so the degree of the polynomial is 7

1 E. Question

Choose the correct answer for the following:

The degree of the polynomial x2 - 5x%y3 + 30x3 y* - 576xy is
A.-576

B. 4

C.5



D.7

Answer

x2 - 5x2y3 + 30x3 y* - 576xy is a polynomial in variable x and y.

Term 1: x% variable x, power of x is 2. Hence the power of the term is 2.

Term 2: - 5x2y3 the variables are x and y; the power of x is 2 and the power of y is 3.

Hence the power of the term -5x2y3 is 2 + 3 = 5 [Sum of the exponents of variables x
andy ].

Term 3: 30x3y* the variables are x and y; the power of x is 3 and the power of y is 4.

Hence the power of the term 30x3y* is 3 + 4 = 7 [Sum of the exponents of variables x
andy ].

Term 4: - 576xy the variables are x and y; the power of x is 1 and the power of y is 1.
Hence the power of the term -576xy is 1 + 1 = 2 [Sum of the exponents of variables x
andy ].

So the highest power is 7,hence the degree of the polynomial is 7.
1 E Question

Choose the correct answer for the following:

x2

+y2-222+5x-7isa

A. monomial

B. binomial

C. trinomial

D. polynomial

Answer

Expression that contains only one term is called a monomial.
Expression that contains two terms is called a binomial.

Expression that contains three terms is called a trinomial.

Expression that contains one or more terms with non-zero coefficient is called a
polynomial.

1 G. Question

Choose the correct answer for the following:

The constant term of 0.4x’ - 75y2 - 0.75 is
A.04
B.0.75

C.-0.75



D.-75

Answer

2. Question

Identify the terms and their coefficients for the following expressions:

i. 3abc - 5ca
ii.1+x+y?2

iii. 3x2 y? - 3xyz + z3

q
iv. —7+2pq — —qr+1p

i. 3abc - 5ca

Term 1

3ab

Coefficient of variables

The terms are 3ab and -5ca
Coefficient of 3ab =3

Coefficient of -5ca =-5

ii.1+x+y?

Term 1

Coefficient of variables

There are 3 terms 1,x and y2

Term 2
-Bca
¥
-5
Term 2 Term 3
X + Y?
‘ -
i 1



Coefficientof 1 =1

Coefficient of x = 1
Coefficient of y2 = 1

iii. 3x2 y2 - 3xyz + z3

Coefficient of variables @ @ 1

Term 1 | I Term 2 Term 3

BXZYZ

+

-3XYZ 8

There are 3 terms 3x2 y2, - 3xyz, and + 73

2 2_3

Coefficient of 3x“ y
Coefficient of- 3xyz =

Coefficient of +z3 =1

-3

iv.-7 + 2pq - E qr +rp

Term 1 ' Tarn 2 Term 3 Term 4
-7 2pq -3pq +ER

\

Coefficient of variables [ -7 ]

r_y_
V.o T3 0.3xy

'
(2]




Term 1

Coefficient of variables

Thus, we can conclude

S

D |

Term 2

Sl. No. Terms Coeffficients of vaniables
i 3 abc 3
: ~-5¢ca -5
ii) 1, x, ¥ constant term, 1, 1
Jx* p~ 3
iii) Ixyz 3
Y 1
-7 constant term
_ 2 pg 2
v) 5 —5
¢ Jicad 7
rp 1
X 1
2 2
V) e =1
2 2
- 0.3 xy -0.3

3. Question

Classify the following polynomials as monomials, binomials and trinomials:

3X2,3X+2,x2—4x+2,x5—7,x2+3xy+y2,

s2 + 3st - 2t2, Xy +YZ + ZX, aZb + bzc, 21 + 2m

Answer

3x2

Expression that contains only one term is called a monomial.

The above question has only one term i.e. 3x2, so it is monomial.

3x+2




Expression that contains two terms is called a binomial.

The above question has two terms i.e. 3x and + 2, so it is binomial.
X2 - 4X + 2

Expression that contains three terms is called a trinomial.

The above question has 3 termsi.e. x2, -4x and + 2, so it is trinomial.
x> -7

Expression that contains two terms is called a binomial.

The above question has two terms i.e. x® and -7, so it is a binomial.
X2 + 3xy + y2

Expression that contains three terms is called a trinomial.

The above question has 3 terms i.ex?, + 3xy and y?, so it is trinomial.

s% + 3st - 2t2

Expression that contains three terms is called a trinomial.

The above question has 3 terms i.e.s%, + 3st and -t, so it is trinomial.
Xy +YZ + ZX

Expression that contains three terms is called a trinomial.

The above question has 3 terms i.e. Xy, + yz and + zx, so it is trinomial.
ab + b2c

Expression that contains two terms is called a binomial.

The above question has 2 terms i.e. 32b and + b?¢, so it is a binomial.
21 + 2m

Expression that contains two terms is called a binomial.

The above question has 2 terms i.e. 2] and + 2m, so it is a binomial.

4. Question

Add the following algebraic expressions:

i.2x% + 3x + 5 and 3x2 - 4x -7

ii.x2-2x-3andx% +3x + 1

iii. 2t% + t -4 and 1 - 3t - 5t2

iv.Xy - yz,yZ - xz and zX - Xy



v.a% + b2, b% + c2, c2 + a2 and 2ab + 2bc + 2ca
Answer
i.2x2 +3x +5and 3x? - 4x -7

Column method of addition

2x2 4+ 3x + 5
(+) 3x* -4x -7
Bx?-x - 2

5%2-x-2
ii.x?-2x-3andx®+3x+1
Column method of addition

x2-2x-3
(+)x* +3x+ 1
2x% + x -2

2x2+x-2

iii. 2t +t-4and 1 — 3t — 5t?
Row method of addition

(2t% +t-4) + (1 — 3t — 5t?)
Now combine the like terms
=(2t2 —5t3) + (t-3t) + (-4 + 1)
= —3t%- 2t- 3

iv.xy - yz,yz - Xz and zX - xy
(xy-yz) + (yz-xz) + (zx-xy)
Now combine the like terms

= (xy-xy) + (-yz + yz) + ( -Xz + zx)
=0+0+0

=0

V.22 +b?,b% +c2,c? + 32 and 2ab + 2bc + 2ca



a® + b?
b? + ¢?
c? + a?
(+) 2ab + 2bc + 2ca

2a® + 2b? + 2c® + 2ab + 2bc + 2ca

Observe we have written the term- h? of the second polynomial below the
corresponding term bh? of the first polynomial. Since the term a? in the second

polynomial and the term 2ab + 2bc + 2ca in the fourth polynomial do not exist, so
their respective places have been left blank to facilitate the process of addition.

5. Question

Subtract

(i) Subtract 2a - b from 3a- b

(ii) Subtract -3x + 8y from -7x - 10y

(iii) Subtract 2ab + 5bc - 3ca from 7ab - 2bc + 10ca

(iv) Subtract x> - 2x2 - 3x from x3 + 3x% + 1

(v) Subtract 3x2y - 2xy + 2xy? + 5x - 7y — 10 from 15 - 2x + 5y - 11 xy + 2xy? + 8x%y
Answer

i.Subtract2a-bfrom3a-b

3a-b 3a-b
= (2a-b) 2a+b
a+0

Answer = a

ii. Subtract -3x + 8y from -7x - 10y

-7x - 10y -7x - 10y
- (-3x + 8y) +3x-8y
- 4x - 18y

Answer = -4x-18y
iii. Subtract 2ab + 5bc - 3ca from 7ab - 2bc + 10ca

Solution:



7ab - 2bc +10ca
2ab +5bc - 3ca _ [change the sign]

- - 4 N
Sab - 7bc + 139

iv. Subtract x° - 2x% - 3x from x3 - 3x% + 1
X3 - 3x? +1
x> + 0x3 - 2x2 - 3x + 0 [change the sign]
- - + + -

-x?+x3-x2 +3x+1

5 3

Answer =-x° +x3-x% +3x + 1

v. Subtract 3x%y - 2xy + 2xy? + 5x -7y-10 from 15-2x + 5y-11xy + 2xy? + 8x2%y
Row method of subtraction

= (15-2x + 5y-11xy + 2xy2 + 8x2y) - (3x%y - 2xy + 2xy? + 5x -7y-10)

= 15-2x + 5y-11xy + 2xy2 + 8x2y - 3x%y + 2xy - 2xy2 - 5x + 7y + 10

Now combining the like terms

= (2xy2-2xy?) + (8x%y- 3x2y) + (-11xy + 2xy) + (-2x-5%) + (5y + 7y) + (15 + 10)
=5 Xzy + (-9xy) + (-7x) + 12y + 25

= 5x2y - 9xy - 7x + 12y + 25

Answer = 5 x2y - 9xy - 7x + 12y + 25

6. Question

Find out the degree of the polynomials and the leading coefficients of the polynomials
given below:

- 8
() x"—2x"+5x’ —Zx” —70x -8

(ii) 13x3 - x13 - 113

(iii) - 77 + 7x% - X7

(iv) -181 + 0.8y - 8y2 + 115y3 + y8
v) x7 - 2x3y° + 3xy* - 10xy + 10
v) y y y

Answer



(i) The monomials in the polynomial are called the terms. The highest power of the
terms is the degree of the polynomial.

8
x2 - 2x3 + 5%/ - Zx3 - 70x - 8 is a polynomial in x. Here we have 6 monomials x2, -

=~

2x3, + 5x/, - §x3, -70x and -8 which are called the terms of the polynomial.

The highest power is 7 so the degree of the polynomial is 7.

(ii) 13x3 - x13 - 113 is a polynomial in x. Here we have 3 monomials and the highest
power is 13 so the degree of the polynomial is 13.

(iii) -77 + 7x% - x’ is a polynomial in x. Here we have 3 monomials and the highest
power is 7 so the degree of the polynomial is 7.

(iv) -181 + 0.8y - 8y2 + 115y3 + y8 is a polynomial in x. Here we have 5 monomials
and the highest power is 8 so the degree of the polynomial is 8.

(v) x7 - 2x3y® + 3xy* - 10xy + 10 is a polynomial in x and y, Here we have 5
monomials.

Term 1: x” variable x, power of x is 7. Hence the power of the term is 7.
Term 2: - 2)<3y5 the variables are x and y; the power of x is 3 and the power of y is 5.

Hence the power of the term - 2)(3y5 is 3+ 5 =8 [Sum of the exponents of variables x
andy ].

Term 3: 3xy* the variables are x and y; the power of x is 1 and the power of y is 4.

Hence the power of the term 3xy% is 1 + 4 = 5 [Sum of the exponents of variables x
andy].

Term 4: - 10xy the variables are x and y; the power of x is 1 and the power of y is 1.

Hence the power of the term -10xy is 1 + 1 = 2 [Sum of the exponents of variables x
and y].

Term 5: 10 the constant term and it can be written as 10x%y?. The power of the
variables x%y? is zero. Hence the power of the term 10 is 0.

So the highest power is 8, hence the degree of the polynomial is 8.
Exercise 1.2

1. Question

Find the product of the following pairs of monomials:

i.3,7x

ii. - 7%, 3y

iii. — 3a, 5ab



iv. 5a2, - 4a

3 514 ,
V. —X,—X"
7 9

Vi.XyZ,xzy

vii. X3y5, Xy2

viii. abc, abc

ix. Xyz. xzyz

x. a%b?c3, abc?
Answer

1. 3,7x

= 3x7x

=21x

ii. - 7x, 3y

= -7 x3xxX xy
=-21xy

iii. — 3a, 5ab

=-3 x5 xa xa xb
=-15% 3@ +1 xb
=-15x a* xb
=-15a%b

iv. 5a2, - 4a

=(5x —4) x (a’xa)

=-20x (a** !



vii. X3y5, xy2

=X(3+1] % 3',{;1+:2]
=x*y?

viii. abc, abc
zaxbxcxaxbxc
=(axa)x(bxb)x(cxc)
=1+ x L +1) x (A +1)
= aZ b2 c2

ix. Xyz. Xzyz
=(xxx?)x (y xy) x (2% 2)
=x3 },2 72

x. a%b?c3, abc?

= (a2 xa)x (b% xb)x (c3 x ¢)
=33 x b3 x 3

2. Question

Complete the following table of products:

First monomial — 2

_ 7
Second Monomial | & =

Tx

2

¥y

- bx

2

2x 4x?

— 3‘-|..~

4x-

-
— Dl}:l

25x%?

Txly

— bxHy? 18x%7°

Answer




First monomial = 2x

Second Monomial 1 | Al

_31’;

A2

-

4=

A3

-oxy

Ad

'EX:YZ

Ab

-

2% Bl 4=

B1azZ

Bla4g

-3y B2 B2al

B2A6

4x2 B3

B3A3

B3A5

-5xy B4 B4al

25x2y?

7x%y BS

B54A3

B5A5

-6x2y2 B6 BeAal

18x2y3

BeAG

For finding B1A2
2X x -3y

= -6xy

B1A4

2X x -5xy
=-10x1+ Dy
=-10x2%y

B2A1

-3Y x 2x

= -6xy

B2A6

-3Y x -6x%y2
=18x (y(1 *2)) x x?
=18y3x2

B3A3

4x2 x 4x>

- 16x(2+2)

= 16x*

B3A5

4x2 x 7X2y

= (4x7)x (x®* ¥ xy
=28x4y

B4A1




-5xy X 2x

=(-5x2)x (xXx )XYy
=-10 (1 + Dy
=-10x%y

So the final table will be

First — monomial | 2x -3y 42 -5xy Tudy -yl
Second Monomial L
Al A2 A3 Ad AS A

2% Bl 4x2 -Exy 8xt -10x% y 14y %3 12y %3
-3y B2 -Gxy 9 y? -12 ®y 15xy*” 212w | 18 y3 x2
4% B3 g% 12 %y | 16 %! -20%3y 28 xty - 24yt
-5y B4 -10x% y 15xy* -20x3y 25x%y? -35x3y? J0xdy?
7y B3 143y -21x%y? | 2Bxty -35x%y? doxy® | -42xdy?
-6x%y? B6 -12x3y? 18x%y3 - 2yt 30x%y? —d42xty? | 3oty

3. Question

Find out the product :
(i) 2a, 3aZ, 5a%

(ii) 2x, 4y, 9z

(iii) ab, bc, ca

(iv) m, 4m, 3m2, - 6m3
(V) xyz, y*z, yx?

2

2 In

(vi) Im?, mn
(vii) -2p, -3q, -5p?
Answer

i. 2a, 3a2, 5a*

= (2x 3x 5) x (axa?xa?)
=(30) x (al*2+4
=30a’

ii.. 2x, 4y, 9z

= (2x4x 9) X(xX y X )

=72xyz




iii. ab, bc, ca

=ab x bc x ca

= axaxbxbxcxc

= a% b2 c?

iv.m, 4m, 3m2, - 6m3

= mx4mx3 m%x- 6m

= (4x3% (—6)) X (mX m x m?x m3)
= 72x(ml*1+2+3)

=-72m’

V. XyZ, y2z, yx*

=(xXxA) X (yX y2 X¥) X (z X Z)
= (x1*2) x (y1*2+3) x (£2)

=) x M x %)

— X3y4zz

vi. Im2, mn?, In?

=(Ix1) x (m2xm) x (n2 xn2)
=12 x m* x n?

=1 m? n?

vii. -2p, -3q, -Sp2

=(-2x =3 x —5) x (px q x p?)
=(-30) x (p'*?x q)

=-30p3q

4. Question

Find the product :

(i) @) x (22°) x (4a'?)
(i) (5-2x) (4 +x)

(iii) (x + 3y) (3x - y)

(iv) (3x + 2) (4x - 3)



2 —15 5, 5
(v)[—ab][ a‘b‘]
3 8

Answer

(i) (2x 4) (a3 x a® x al%)

— 8a3+5+15

= 8a23 (w al M = gl x aM)

i.5x(4+x)-2xx (4 +Xx)

= (5x4 +5x) - (2x x 4 + 2x x X)

= (20 + 5x) - (8x +2x1* 1) (v al *M =g x a™M)
= (20 + 5x) - (8x + 2x%)

= 20 + 5% - 8x - 2x2

= -2x% -3x + 20

iii. x x (3x -y) + 3y x (3x -y)

= (xx3x+x x (-y)) + (3y x 3x + 3y x (-y))

= BxI* Lo xy) + (3% 3)xy - 3yl T 1) (v al * ™M = alt x gM)
= (3x*-xy ) + (9xy - 3y%)

= 3X2-xy+9xy- 3y2

= 3x% + 8xy - 3y2

iv. 3x x (4x-3) + 2 x (4%x-3)

= (3x x4x +3x x (-3)) + (2x 4x + 2 x (-3))

= ((3x 4)x1 *1-9x) + (8x-6) (v a * M =g x ™M)
= 12x% -9x + 8x -6

= 12x% -x -6

V. (§ X _Tls)x( abX a? b?%)

=__fx(al+2 b1 +2)

=—_f 43 b3

5 A. Question

Find the product of the following :



(a +b) (2a% - 5ab + 3b?)

Answer

a x (2a2 - 5ab + 3b2) + b x (2a2 - 5ab + 3b?)

= (ax2a®-ax5ab+ax3b?)+(bx2a%-Dbx5ab +b x 3b?)
= (2a%2*1-5al*1p+3ab?) + (2a%b - 5ab? + 3b2+ 1)
(+al*M=gan x am)

= ((2a3 - 5a%b + 3ab?) + (2a%b - 5ab? + 3b3)

= 2a3 - 5a%b + 2a%b + 3ab%- 5ab? + 3b3

= 2a3 + (- 5 + 2)a%b + (3-5)ab? + 3b3

= 2a3 - 3a%b - 2ab? + 3b3

5 B. Question

Find the product of the following :

(2x + 3y) (Xz - Xy + yz)

Answer

2x x (x* - xy +y%) + 3y x (x* - xy +y?)

= (2x x X% - 2x x Xy + 2% x y2) + (3y x X2 -3y x xy + 3yx y2)
= (2x2+1-2x1* 1y + 2xy?2) + (3yx? -3xyl + 1+ 3y2+ ]
(+al*M=al x am)

= (2x2* 1= 2x1* 1y + 2xy2) + (3yx? -3xy1 + 1 + 3y2+ 1)
= (2x3 - 2x2y + 2xy?) + (3yx? -3xy? + 3y3)

= 2x3 - 2X2y + 3X2y + ny2 -3>(y2 + 3y3

= 2x3 (- 2 + 3)x%y + (2-3)xy? + 3y3

= 2x3 + x2y - xy2 + 3y3

5 C. Question

Find the product of the following :

(x+y+2z) (x+y-2)

Answer

X(x+y-z) +y(x +y-z) + z(x + y-z)

= (xxX+xy Xz ) + (yXx +y xy -yz) + (zx + 2y -2 x 2)



> x lexy xz)+ (yx+yltloyz) + (zx +zy -z1* 1)

(= al* M= af x gM)

2 2

= X2 + Xy -XZ + XY + Y2 -yZ + X2 + yZ -z

2 2

= X2 + Y2 -22 + Xy + XY -XZ + XZ -YZ + yZ
=>x2+y2-z2+ (1+ D) xy + (1-1)xz + (1-1)yz
= x2 + y2 72 + 2xy

5 D. Question

Find the product of the following :

(a +b) (a2 + 2ab + b?)

Answer

a(a? + 2ab + b%) + b(a? + 2ab + b?)

= (axa?+ax2ab+axb?)+(bxa?+bx2ab +bxb?)
= (a2*1+2al* b +ab?) + (ba? + 2abl * 1+ b2+ 1)
(+al*M=al x am)

= (a3 + 2a%b + ab?) + (ba? + 2ab? + b3)

= a3 + 2a%b + a%b + ab? + 2ab? + b3

= a3+ (2+1a%b + (1+2)ab? + b3

= a3 + 3a%b + 3ab? + b3

5 E. Question

Find the product of the following :

(m - n) (m? + mn + n?%)

Answer

m(m? + mn + n2) -n(m? + mn + n?)

2

= (mx m? + mx mn + mn2) -( nm2 + nx mn + nx n2)

:>(m2+1+m1+1n+mn2)—(nm2+mn1+1+n2+1)

(~all ¥ M =g x gM)

= (m3 + m?n + mn?) -(nm? + mn? + n3)

:>m3+m2n+mn2—nm2-mn2-n3

= 1’1’13 + mzn— mzn + I'l’ll’l2 - 1’1’11’12 - 1’13



= m3 + (1-1)m?n + (1-1)mn? - n3

3.3

=m°-n
6 A. Question

Add 2x(x -y -2z)and 2y(z - y - X)
Answer

2xXx - 2xy - 2xz and z-y-X

2 x* -2uy -2xz

(+ ) 2yz - 2y* -2yx
2 %% 2wy -2%7 + 2y7 - 2y° -2xy

6 B. Question

Subtract 3a(a-2b + 3c) from 4a(5a + 2b - 3c)

Answer

(3aX a) + (3ax -2b) + (3ax3c) from (4ax5a) + (4ax2b) + (4ax(-3c))

=332 - 6ab + 9ac from 2032 + 8ab -12ac

20a®* + Bab -12ac
3a® - 6ab + 9ac

- + -

17a* + 14ab - 21ac

Exercise 1.3

1 A. Question

Choose the correct answer for the following:
(a+b)2=(a+byx_____

A.ab

B.- 2ab

C.(a+b)

D.(a-b)

Answer

Squaring a term means multiplying it with itself.
(a+b)?>=(a+b)x (a+h)

1 B. Question

Choose the correct answer for the following:

(@a-b)*=(a-b)x____



A.(a+Db)

B.- 2ab

C.ab

D.(a-b)

Answer

Squaring a term means multiplying it with itself.
(a-b)*=(a-b)x(a-b)

1 C. Question

Choose the correct answer for the following:
(@®-bH)=(a-b)x_____

A.(a-Db)

B.(a+b)

C.a? + 2ab + b?

D.a? - 2ab + b?

Answer

(a-b)x (a+b)=a%+ab-ab-b?

= (a-b) x (a+b)=a%-b?

So,(@%2-b%) =(a-b)x(a+h)

1 D. Question

Choose the correct answer for the following:
9.62 =

A.9216

B.93.6

C.9.216

D.92.16

Answer

Given 9.6% = (10 - 0.4)2

We know that

(a- b)? =a? + b? - 2axb

= 9.62 = 102 + 0.42 - 2(10)x(0.4)



= 9.6% =100 +0.16 - 8

= 9.62=92.16

1 E. Question

Choose the correct answer for the following:
(@a+b)*-(a-b)*=____
A. 4ab

B. 2ab

C.aZ + 2ab + b?

D.2(a?% + b?)

Answer

We know that

(a- b)2 = a% + b2 - 2axb

and (a+ b)? = a% + b2 + 2axb

= (a+ b)? - (a- b)? = (a2 + b? + 2axb) - (a? + b? - 2axb)
= (a+ b)% - (a- b)? = 4ab

1 E Question

Choose the correct answer for the following:
m2+(c+dm+cd=__

A. (m + c)?

B.(m + ¢) (m + d)

C. (m + d)?

D.(m +c) (m-d)

Answer

24+cm+dm+cd

Givenm? + (c+d)m+cd=m
>m?+(c+d)m+cd=m(m +c)+d(m+c)
>m?+(c+d)m+cd=(m+d)(m+c)

2 A. Question

Using a suitable identity, find each of the following products:

(x+3)(x+3)



Answer

Given (x + 3) (x + 3) = (x + 3)?

We know that

(a+ b)? = a2 + b2 + 2axb

= (x+3) (x +3) = (x% + 32 + 2xx3)

= (x+3)(x+3)=x%+9+6x

2 B. Question

Using a suitable identity, find each of the following products:
(2m + 3) (Z2m + 3)

Answer

Given (2m + 3) (2m + 3) = (2m + 3)2

We know that

(a+ b)? = a% + b2 + 2axb

= (2m + 3) (2m + 3) = ((2m)? + 32 + 2x 2mx3)
= (2m + 3) (2m + 3)=4m? + 9 + 12m

2 C. Question

Using a suitable identity, find each of the following products:
(2x-5) (2x-5)

Answer

Given (2x - 5) (2x - 5) = (2x - 5)?

We know that

(a- b)2 = a% + b2 - 2axb

= (2x - 5) (2x - 5) = ((2x)? + 52 - 2x 2xx5)

= (2x - 5) (2x - 5) = 4x2 + 25 - 20x

2 D. Question

Using a suitable identity, find each of the following products:

)
a——|a——
a a

Answer




Given (a - i) (a _ i) = (a— ;11)2

We know that

(a- b)% = a2 + b2 - 2axb
1 1 5 1 2 1
< (D)= () - 2xan
d a a 3

1 1 i 1
ﬁ(a——)(a——)=a + 5 -2
d a 3

2 E. Question

Using a suitable identity, find each of the following products:
(3x+2)(3x-2)

Answer

v (@%-b%)=(a-b)x (a+h)

~ (3x+2) (3x-2) = (3x)% - (29

= (3x +2) (3x - 2) = (9x2 - 4)

2 F. Question

Using a suitable identity, find each of the following products:
(5a - 3b) (5a - 3b)

Answer

Given (5a - 3b) (5a - 3b) = (5a - 3b)?

We know that

(a- b)2 = a + b2 - 2axb

= (5a - 3b) (5a - 3b) = ((5a)? + (3b)? - 2x5ax3b)

= (5a - 3b) (5a - 3b) = 25a% + 9b? - 30ab

2 G. Question

Using a suitable identity, find each of the following products:
(21 - 3m) (21 + 3m)

Answer

v (@%-b2)=(a-b)x (a+h)

= (21 - 3m) (21 + 3m) = (21)2 - (3m)>?

= (21 - 3m) (2] + 3m) = 4]2 - 9m?2



2 H. Question

Using a suitable identity, find each of the following products:

3 3
[——x —+X

4 4
Answer

(az_bz):(a_b)x(a+b)

GG -G

GG -5~
=}~4—X 1 X—16 X

2 I. Question

Using a suitable identity, find each of the following products:

1 1)1 1]
X }." X }."
Answer

v (@2 -b?) =(a-b)x(a+b)
2
Y-

(1 1)(1 1) 1 1
= |-+ =)l-—=)==-=
x y/\x y/ x* y?

2 ]. Question

2

Using a suitable identity, find each of the following products:

(100 + 3) (100 - 3)

Answer

v (a%-b%)=(a-b)x (a+b)

« (100 + 3) (100 - 3) = (100)2 - (3)?

= (100 + 3) (100 - 3) = 10000 - 9 =9991

3 A. Question

Using the identity (x + a)(x + b) = X2 + (a + b)x + ab, find out the following products:
(x+4)(x+7)

Answer



Given (x + 4)(x + 7)

Using (x + a)(x + b) =x% + (a + b)x + ab

(x+4)(x+7)=x>+(4+7)x+4x7

> (x+4)(x+7)=x%+11x + 28

3 B. Question

Using the identity (x + a)(x + b) = X2 + (a + b)x + ab, find out the following products:
(5x + 3)(5x +4)

Answer

Given (5x + 3)(5x + 4)

Using (x +a)(x + b) =x% + (a+ b)x + ab

(5x + 3)(5x + 4)= (5x)% + (3 + 4)5x + 3x4

= (5x + 3)(5x + 4)= 25x2 + 35x + 12

3 C. Question

Using the identity (x + a)(x + b) = X2 + (a + b)x + ab, find out the following products:
(7x + 3y) (7x - 3y)

Answer

Given (7x + 3y) (7x - 3y)

Using (x +a)(x + b) =x% + (a+ b)x + ab

(7x + 3y) (7x - 3y)= (7x)% + (3y - 3y)7x + 3yx3y

= (7x + 3y) (7x - 3y) = 49x% - 9y?

3 D. Question

Using the identity (x + a)(x + b) = x% + (a + b)x + ab, find out the following products:
(8x-5) (8x-2)

Answer

Given (8x - 5) (8x - 2)

Using (x + a)(x + b) =x% + (a + b)x + ab

(8x - 5) (8x - 2) = (8x)% + (- 5- 2)8x + (- 5)x( - 2)

= (8x - 5) (8x - 2) = 64x% - 56x + 10

3 E. Question



Using the identity (x + a)(x + b) = X2 + (a + b)x + ab, find out the following products:
(2m + 3n) (2m + 4n)

Answer

Given (2m + 3n) (2m + 4n)

Using (x + a)(x + b) =x2 + (a+ b)x + ab

(2m + 3n) (2m + 4n)= (2m)? + (3n + 4n)(2m) + 3nx4n

= (2m + 3n) (2m + 4n)= 4m? + 14mn + 12n?

3 E. Question

Using the identity (x + a)(x + b) = x% + (a + b)x + ab, find out the following products:

(xy - 3) (xy - 2)

Answer

Given (xy - 3) (xy - 2)

Using (x + a)(x + b) =x% + (a + b)x + ab

(xy - 3) (xy - 2)= (xy)? + (- 3- 2)xy + (- 3)x(- 2)
= (xy - 3) (xy - 2)=x%y? - 5xy + 6

3 G. Question

Using the identity (x + a)(x + b) = x% + (a + b)x + ab, find out the following products:

d+-— || d+—
}.'

=
: + Hya 4l
Given (a x)(a y)

Answer

Using (x + a)(x + b) =x% + (a + b)x + ab

+1 +1_ 2 4 1+1 +1 1
(a+ D@+ )=a'+ [+ Jatoxs
1 1 5 X+y 1

= (a+Ja+)=a+ (FHa+
X y Xy Xy

3 H. Question

Using the identity (x + a)(x + b) = x2 + (a + b)x + ab, find out the following products:

2+x)(2-y)

Answer



Given (2 +x) (2-y)

Using (x + a)(x + b) =x% + (a + b)x + ab

(2+x) (2-y)=(2)*+ (x-y)2-xxy

2> 2+x)(2-y)=4+2(x-y)-xy

4 A. Question

Find out the following squares by using the identities:
(p-a)?

Answer

Given (p - q)?

We know that

(a- b)? = a2 + b2 - 2axb

= (p- q)? = ((p)* + (@) - 2xpxq)

= (p- @)*=p*+q*- 2pq

4 B. Question

Find out the following squares by using the identities:
(a-5)

Answer

Given (a - 5)2

We know that

(a- b)? = a% + b2 - 2axb

= (a-5)2 = (@) + (5)? - 2xax5)

= (a-5)?=a?+25- 10a

4 C. Question

Find out the following squares by using the identities:
(3x + 5)2

Answer

Given (3x + 5)2

We know that

(a+ b)? = a2 + b2 + 2axb



= (3x + 5)% = ((3x)? + (5)% + 2x3xx5)

= (3x + 5)%2 = 9x2 + 25 + 30x

4 D. Question

Find out the following squares by using the identities:
(5x - 4)?

Answer

Given (5x - 4)2

We know that

(a- b)? = a2 + b2 - 2axb

= (5x - 4)% = ((5x)% + (4)? - 2x5xx4)

= (5% - 4)% = 25x2 + 16 - 40x

4 E. Question

Find out the following squares by using the identities:
(7x + 3y)>?

Answer

Given (7x + 3y)?

We know that

(a+ b)2 = a + b2 + 2axb

= (7x + 3y)? = ((7x)2 + (3y)? + 2x7xx3y)

= (7x + 3y)? = 49%2 + 9y? + 42xy

4 F. Question

Find out the following squares by using the identities:
(10m - 9n)>?

Answer

Given (10m - 9n)?

We know that

(a- b)? = a2 + b2 - 2axb

= (10m - 9n)? = ((10m)? + (9n)2 - 2x10mx9n)

= (10m - 9n)? = 100m? + 81n% - 180mn



4 G. Question

Find out the following squares by using the identities:
(0.4a - 0.5b)?

Answer

Given (0.4a - 0.5b)?

We know that

(a- b)? = a% + b2 - 2axb

= (0.4a - 0.5b)% = ((0.4a)? + (0.5b)? - 2x0.4ax0.5b)

= (0.4a - 0.5b)% = 0.16a2 + 0.25b2 - 0.4ab

4 H. Question

Find out the following squares by using the identities:

e
X SR
X
Answer

Given (X — E)2
X
We know that

(a- b)2 = a% + b2 - 2axb

12_ 5 12 1
= (X—g) = ((x)° + (g) — EXXXE)
= (x—i)z =x2—|—;—2

4 1. Question

Find out the following squares by using the identities:

Answer

; X _¥y2
Given (2 3)
We know that

(a- b)? = a2 + b2 - 2axb



2

CY - )

X V¢ xX?  y? xy
=(3-3) =3 *5 3

y
><3

b | b

4 ]. Question

Find out the following squares by using the identities:
0.54 x 0.54 - 0.46 x 0.46

Answer

v (@2-b?) = (a-b) x (a+b)

= (0.54 x 0.54 - 0.46 x 0.46) = (0.54)% - (0.46)>
= 0.54 x 0.54 - 0.46 x 0.46 = (0.54 - 0.46) (0.56 + 0.46)
= 0.54 x 0.54 - 0.46 x 0.46 = 0.08x1.02

= 0.54 x 0.54 - 0.46 x 0.46 = 0.0816

5 A. Question

Evaluate the following by using the identities:
1032

Answer

=+ 1032 = (100 + 3)2

We know that

(a+ b)2 = a + b2 + 2axb

= (100 + 3)2 = ((100)2 + (3)% + 2x100x3)

= (100 + 3)2 = 10000 + 9 + 600

= 1032 = 10609

5 B. Question

Evaluate the following by using the identities:
482

Answer

»+ 482 = (50 - 2)2

We know that

(a- b)2 = a% + b2 - 2axb



= (50 - 2)2 = ((50)2 + (2)2 - 2x50x2)
= (50 - 2)% = 2500 + 4 - 200

= 482 = 2304

5 C. Question

Evaluate the following by using the identities:
542

Answer

542 = (50 + 4)2

We know that

(a+ b)2 = a% + b2 + 2axb

= (50 + 4)2 = ((50)2 + (4)2 + 2x50x4)

= (50 + 4)% = 2500 + 16 + 400

= 542 = 2916

5 D. Question

Evaluate the following by using the identities:
922

Answer

©+ 922 = (100 - 8)2

We know that

(a- b)? = a2 + b2 - 2axb

= (100 - 8)%= ((100)? + (8)2 - 2x100x8)

= (100 - 8)% = 10000 + 64 - 1600

= 922 = 8464

5 E. Question

Evaluate the following by using the identities:
9982

Answer

=+ 9982 = (1000 - 2)2

We know that



(a- b)? = a2 + b2 - 2axb

= (1000 - 2)2 = ((1000)? + (2)% - 2x1000x2)
= (1000 - 2)2 = 1000000 + 4 - 4000

= 9982 = 996004

5 F. Question

Evaluate the following by using the identities:
53 x 47

Answer

©53%x47=(50+3)(50-3)

We know that

v (@2-b?) =(a-b)x(a+h)

=~ (50 +3) (50 - 3) = (50)2 - (3)2

= (50 + 3) (50 - 3) =2500 - 9 = 2491

5 G. Question

Evaluate the following by using the identities:
96 x 104

Answer

96 x 104= (100 - 4) (100 + 4)

We know that

v (a®-b*) =(a-b) x (a+b)

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

= (100 - 4) (100 + 4)= 10000 - 16 = 9984

5 H. Question

Evaluate the following by using the identities:
28 x 32

Answer: 896

Answer

w28 x32=(30-2) (30 +2)

We know that

(az_b2)=(a_b)x(a+b)



~ (30 -2) (30 + 2) = (30)2 - (2)?

= (30-2)(30+2)=900- 4 =896

5 I. Question

Evaluate the following by using the identities:
81 x 79

Answer

+81x79=(80+1)(80-1)

We know that

(a2 -b%)=(a-b)x (a+b)

= (80 + 1) (80 - 1) = (80)2 - (1)?

= (80+1) (80 -1)=6400-1=6399

5]J. Question

Evaluate the following by using the identities:
2.8

Answer

282 =(3-0.2)2

We know that

(a- b)? = a2 + b2 - 2axb

= (3 - 0.2)%= ((3)% + (0.2)% - 2x3x0.2)

= (3-02)2=9+0.04-12

= 2.82=784

5 K. Question

Evaluate the following by using the identities:
12.12% - 7.9

Answer

We know that

v (a®-b*) =(a-b) x (a+b)
~121%2-792=(121+79) (12.1-7.9)

=1212-792=20x42=84



5 L. Question

Evaluate the following by using the identities:
9.7 x9.8

Answer

Given 9.7 x 9.8 =(9 + 0.7)(9 + 0.8)

Using (x + a)(x + b) =x% + (a + b)x + ab

(9 +0.7)(9 + 0.8) = (9)2 + (0.7 + 0.8)9 + (0.7)x(0.8)
=9.7x98=81+135+0.56

= 9.7 x 9.8 =95.06

6 A. Question

Show that

(3x + 7)% - 84x = (3x - 7)2

Answer

Solving L.H.S. first,

(3x + 7)% - 84x

We know that

(a+ b)? = a2 + b2 + 2axb

= (3x + 7)% - 84x = ((3x)? + (7)% + 2x3xx7) - 84x
= (3x + 7)% - 84x = 9x% + 49 + 42x - 84x

= (3x + 7)% - 84x = 9x% + 49 - 42x

= (3x + 7)? - 84x = ((3x)2 + (7)? - 2x3xx7)
Using (a- b)? = a2 + b? - 2axb

= (3x + 7)% - 84x = (3x - 7)?

« LH.S.=RH.S.

Hence, proved.

6 B. Question

Show that
(a-b)(a+b)+(b-c)(b+c)+(c-a)(c+a)=0
Answer

To Prove: (a-b)(a+b)+ (b-c)(b+c)+(c-a)(c+a)=0Proof:Solving L.H.S. first,



(@a-b)a+b)+(b-c)(b+c)+(c-a)(c+a)

We know that

v (@2-b%)=(a-b)x(a+bh)

= (a-b)(a+b) + (b-)(b +c) + (c-a)(c +a) = (a? - b) + (b2 - ¢2) + (c? - a?)
> (@-b)@a+b)+(b-c)(b+c)+(c-a)(c+a)=0
« LHS.=R.H.S.

Hence, proved.

7. Question
Ifa+b=5anda-b=4,finda%+b? and ab.
Answer

Giventa+b=5anda+b=5

Using (a- b)? = a2 + b? - 2axb and (a+ b)? = a2 + b2 + 2axb

a2 + b2 =%[(a + b)? + (a—b)?]
= a2 + b? =%[(5)2 + (4)7]

1
=a’ + b*=_(25 + 16)

41

2 2
=a- + b =—
2

o 1
Similarly, ah = 2 [(a + b)2— (a—Db)?]

~ ab=2[(5)*~ (4)?

1
= ab= 5(25— 16)
b 9
= = —
W=7
8. Question

i. If the values of a + b and ab are 12 and 32 respectively, find the values of a% +b? and
(a- b)2.

ii. If the values of (a - b) and ab are 6 and 40 respectively, find the values of a + b2
and (a + b)2.

Answer



(i) Given (a+b) =12 and ab = 32

a% +b? = (a+ b)% - 2ab

= a%+b%=(12)%2-2(32)

= a’ +b? =144 - 64

= a2 +b% =80

(a- b)? = (a+ b)? - 4ab

= (a- b)? = (12)? - 4(32)

= (a- b)% =144 - 128

= (a- b)?2 =16

(ii) Given (a - b) = 6 and ab = 40

a +b? = (a- b)% + 2ab

= a2+ b? = (6)2 + 2(40)

= a2 +b% =36+ 80

= a?+b?=116

(a+ b)? = (a- b)? + 4ab

= (a+ b)% = (6)% + 4(40)

= (a+ b)% =36 + 160

= (a+b)? =196

9. Question

If (x + a) (x + b) = x2 - 5x - 300, find the values of a2 + b2
Answer

Given: (x + a) (x + b) =x% - 5x - 300
Using (x + a)(x + b) =x% + (a + b)x + ab
= x% + (a+b)x +ab =x% - 5x - 300
= (a+b)=-5andab=- 300
Also, a% + b2 = (a+ b)? - 2ab

= a2 +b?%=(-5)%-2(-300)

= a’ + b? =25+ 600

= a2 +b%=625



10. Question

Deduce the Algebraic identity for (x + a) (x + b) (x + ¢) by using the product formula.
[Hint: (x +a) (x +b)(x+c)=(x+a) [(x +b)(x + c)]]

Answer

Given (x +a)(x+b)(x +c) = (x+ a)[(x + b)(x + ¢)]

= (x+a)x+b)x+c)=(x+a)[x(x+c)+b(x+c)]

= (x +a)(x + b)(x + ¢) = (x + a)[x% + cx + bx + bc]

= (x+a)(x + b)(x + ¢) = (x + a)[x% + x(c + b) + bc]

= (x +a)(x + b)(x + ¢) = x[x* + x(c + b) + bc] +a[x? + x(c + b) + bc]
= (x +a)(x + b)(x + ¢) =x3 + x2(c + b) + xbc + ax® + xa(c + b) + abc
= (x+a)(x +b)(x + c) =x3 +x%(a+ b+ c) + x(ab + bc + ca) + abc
Exercise 1.4

1 A. Question

Choose the correct answer for the following:

The factors of 3a + 21abare ______

A.ab, (3 +21)

B.3,(a+ 7b)

C.3a, (1 +7b)

D. 3ab, (a+b)

Answer

Given 3a + 21ab can be written as 3x ax (1 + 7b)

1 B. Question

Choose the correct answer for the following:

The factors of x4 - x - 12 are ____
A (x+4) (x-3)

B.(x-4),(x-3)

C.(x+2),(x-6)

D.(x+3),(x-4)

Answer

Givenx% - x - 12



Using (x +a)(x +b) =x% + (a + b)x + ab ... (I)
S>x2-x-12=x%+(-4+3)x+ (- 4)x3

On comparing with (I),

a=-4andb=3

So,x% - x-12 = (x- 4)(x + 3)

The factors of x2 - x - 12 are (x - 4) and (x + 3)
1 C. Question

Choose the correct answer for the following:
The factors of 6x% - x - 15 are(2x + 3) and
A.(3x-5)

B.(3x+5)

C.(5x-3)

D. (2x - 3)

Answer

Given 6x% - x - 15

= 6x% - x-15=6x%- (10 - 9)x - 15

= 6x% - x- 15=6x* - 10x + 9x - 15

= 6x% - x- 15 =2x(3x - 5) + 3(3x - 5)

= 6x% - x- 15 = (3x - 5)(2x + 3)

The factors of 6x% - x - 15 are(2x + 3) and (3x - 5)
1 D. Question

Choose the correct answer for the following:
The factors of 16912 - 441m? are

A. (131-21m), (131 - 21m)

B. (131 + 21 m), (131 + 21m)

C.(131- 21 m), (131 + 21m)

D.13(1 + 21 m), 13(1 - 21m)

Answer

Given 16912 - 441m?



v (a2 -b%)=(a-b)x (a+b)

= 16912 - 441m? = (131)2 - (21m)>?

= 16912 - 441m? = (131 - 21m) (131 + 21m)
The factors of 16912 - 441m? are (131 - 21m) and (131 + 21m).
1 E. Question

Choose the correct answer for the following:
The product of (x- 1) (2x - 3)is _

A.2x% - 5x - 3

B.2x% - 5x + 3

C.2x% +5x-3

D.2x% +5x + 3

Answer

Given (x - 1) (2x - 3)
=>x-1)(2x-3)=x(2x-3)+(-1)(2x- 3)
= (x- 1) (2x-3) =2x% - 3x - 2x + 3

= (x-1)(2x-3)=2x%-5x+3

2 A. Question

Factorize the following expressions :

3x - 45

Answer

Given 3x - 45 = (3x - 3x15)

Taking 3 common,

= 3x-45=3(x-15)

2 B. Question

Factorize the following expressions :

7x - 14y

Answer

Given 7x - 14y = (7x - 7x2)

Taking 7 common,

= 7x- 14y =7(x - 2)



2 C. Question

Factorize the following expressions :
5a% + 35a

Answer

Given 5aZ + 35a = (5a2 + 5ax7)
Taking 5a common,

= 5a% +35a="5a(a+7)

2 D. Question

Factorize the following expressions :
- 12y + 20y°3

Answer

Given - 12y + 20y3= (4yx( - 3) + 4yx5y?2)
Taking 4y common,

= - 12y + 20y3= 4y( - 3 + 5y?)

2 E. Question

Factorize the following expressions :
15ab + 35ab

Answer

Given 15a2b + 35ab = (5abx3a + 5abx7)
Taking 5ab common,

= 15a2b + 35ab = 5ab(3a + 7)

2 F. Question

Factorize the following expressions :
pq - prq

Answer

Given (pq - prq) = (pqx1 - pgxr)
Taking pq common,

(pq - prq) = pq(1 - 1)

2 G. Question

Factorize the following expressions :



18m?3 - 45mn?

Answer

Given 18m3 - 45mn?= (9mx2m? - 9mx5n?)
Taking 9m common,

18m3 - 45mn?= 9mx(2m? - 5n?)

2 H. Question

Factorize the following expressions :

1712 + 85m?

Answer

Given 17 12 + 85m?= (17x1% + 17x5m?)
Taking 17 common,

1712 + 85m?= 17x (12 + 5m?)

2 I. Question

Factorize the following expressions :

6x3y - 12x2%y + 15x*

Answer

Given 6x3y - 12x%y + 15x*= (3x%x2xy - 3x2x4y + 3x2x5x2)
Taking 3x% common,

6x3y - 12x%y + 15x* = 3x% (2xy - 4y + 5x2)

2 ]. Question

Factorize the following expressions :

2a°b3 - 14a%b? + 4a3b

Answer

Given 2a°b3 - 14a2b? + 4a3b = (2a%bxa3b? - 2a%bx7b + 2a%bx2a)
Taking 2a%b common,

2a°b3 - 14a%b? + 4a3b= 2a°b (a3b? - 7b + 2a)
3 A. Question

Factorize:

2ab + 2b + 3a



Answer

Given 2ab + 2b + 3a = (ax2b + 2b + 3a)

Taking 2b common from 15t and 2nd term,
2ab+2b+3a=2b(a+1)+3a

3 B. Question

Factorize:

6xy - 4y + 6 — 9x

Answer

Given 6xy — 4y + 6 — 9x = (2yx3x — 2yx2 + 3x2 - 3x3x)

Taking 2y common from 15t and 2"¢ term and - 3 from 34 and 4,
6xy - 4y + 6 - 9x = 2y(3x - 2) + (- 3)(3x - 2)

= 6xy -4y +6-9x=(3x-2) (2y - 3)

3 C. Question

Factorize:

2x + 3Xy + 2y + 3y2

Answer

Given 2x + 3xy + 2y + 3y? = (xx2 + xx3y + yx2 + yx3y)

Taking x common from 15t and 279 term and y from 3™ and 4th,
2x +3xy + 2y +3y* = x(2 + 3y) + (v)(2 + 3y)

= 2x + 3xy + 2y + 3y2= (x +y) (2 + 3y)

3 D. Question

Factorize:

15b? - 3bx2 - 5b + x?

Answer

Given 15b2 - 3bx2 - 5b + x% = (3bx5b - 3bxx? + (- 1)x 5b + x%)
Taking 3b common from 15t and 2" term and ( - 1) from 3™ and 4th,
15b2 - 3bx2 - 5b + x2= 3b(5b - x2) + (- 1)(5b - x2)

= 15b2 - 3bx2 - 5b + x2= (5b - x2) (3b - 1)

3 E. Question

Factorize:



2,2

a“x“ + axy + abx + by

Answer

2,2

Given a“x“ + axy + abx +by = (ax xax+axxy+bxax+b xy)

Taking ax common from 15t and 29 term and b from 3™ and 4,

2,2

a“x“ +axy +abx+by=ax (ax+y) +b (ax +y)

= a2x? + axy + abx + by = (ax + y) (ax + b)

3 F. Question

Factorize:

2

ax + abx + ac + aby + b%y + bc

Answer

2

Given a?x + abx + ac + aby + b%y +bc = (axxa+axxb+by xa+by xb+c xa+c xb)

Taking ax common from 15t and 2" term and by from 3™ and 4 and ¢ from 5% and
6th,

a?x +abx+ac+aby +b%y +bc=ax (a+b)+by (a+b) +c (a+b)

2x + abx + ac + aby + b2y + bc = (ax + by + ¢) (a + b)

=>a
3 G. Question

Factorize:

ax> -bx? +ax-b

Answer

Given ax3 - bx? +ax-b = (x2 x ax - X2 xb + ax - b)

Taking x2 common from 15t and 2" term and 1 from 3" and 4,
ax3-bx? +ax-b=(x% xax-x%xb+ax-Db)

= ax3 - bx? + ax - b=x? (ax - b) + (ax - b)

= ax3 - bx? +ax-b = (x% + 1)(ax - b)

3 H. Question

Factorize:

mx - my - nx + ny

Answer
Givenmx-my-nx+ny=mxXx-mxy+(-n)xx+nxy)

Taking m common from 15t and 2" term and ( - n) from 3™ and 4%,



Smx-my-nx+ny=m(x-y)+(-n)x-y)
S>mx-my-nx+ny=_(m-n)x-y)

3 I. Question

Factorize:

2m3 + 3m - 2m? - 3

Answer

Given 2m3 + 3m - 2m? - 3=(m x 2m% + m x 3 + (- 1) x 2m? + (- 1) x 3)
Taking m common from 15t and 2 term and ( - 1) from 3" and 4th,
= 2m3 + 3m - 2m? - 3=m (2m? + 3) + (- 1)(2m? + 3)

= 2m3 +3m - 2m? - 3= 2m? + 3)(m - 1)

3 ]. Question

Factorize:

a?+11b+11lab+a

Answer

Givena?+11b+1lab+a=(axa+ax1+(11b) x 1+ (11b) x a)
Taking a common from 15t and 279 term and (11b) from 3™ and 4th,
=a2+11b+1lab+a=a(a+ 1)+ (11b)(1 +a)
=a?+11b+1lab+a=(a+1)(a+ 11b)

4 A. Question

Factorize :

a% + 14a + 49

Answer

Given a2 + 14a + 49 = a2 + 2x 7x a + (7)2

Comparing with (a+ b)? = a2 + b? + 2axb

a=aandb=7

So,a+14a+49=(a+7)(a+7)

4 B. Question

Factorize :

x2 - 12x + 36



Answer

Given x% - 12x + 36= X2 - 2x 6x x + (6)2
Comparing with (a- b)? = a2 + b? - 2axb
a=xandb=6

So, x% - 12x + 36= (x - 6)(x - 6)

4 C. Question

Factorize :

4p2 - 25q2

Answer

Given 4p? - 25q2%= (2p)? - (5q)2
Comparing with a? - b2 = (a+ b) (a- b)
a=2pandb=5q

So, 4p? - 25q* = (2p + 5q)(2p - 5)

4 D. Question

Factorize :

25%2 — 20xy + 4y?

Answer

Given 25x2 - 20xy + 4y? = (5x)% - 2x 5x x2y x + (2y)?
Comparing with (a- b)? = a2 + b? - 2axb
a=>5xandb =2y

So, 25x% - 20xy + 4y2 = (5x - 2y)(5x - 2y)
4 E. Question

Factorize :

169m? - 625n?

Answer

Given 169m? - 625n2 = (13m)?2 - (25n)>2
Comparing with a® - b2 = (a+b) (a- b)
a=13mandb = 25n

So, 169m? - 625n2 = (13m + 25n)(13m - 25m)



4 F. Question

Factorize :

, 2
X +-X+—
3

Answer
Givenx? + 2X + - = X2 + 2X =X X + (2)?
3 9 3 3

Comparing with (a+ b)? = a2 + b2 + 2axb
a=xandb =-

3
So,x2 + °x + E=(x + 3)(}{4— o)

3 9 3 3

4 G. Question

Factorize :

121a” + 154ab + 49b?

Answer

Given 121a% + 154ab + 49b? = (11a)? + 2x (11a)x (7b) + (7b)?
Comparing with (a+ b)? = a2 + b? + 2axb
a=1laandb="7b

So, 121a% + 154ab + 49b? = (11a + 7b)(11a + 7b)
4 H. Question

Factorize :

3x3 - 75x

Answer

Given 3x3 - 75x = 3x x x% - 3x x (5)2

Taking 3x common,

3x3 - 75x = 3x (X - (5)2)

Comparing with a2 - b2 = (a+b) (a- b)
a=xandb=5

So, 3x3 - 75x = 3x(x + 5)(x - 5)

4 1. Question

Factorize :



36 - 49x?

Answer

Given 36 - 49x%= (6)? - (7x)?
Comparing with a? - b2 = (a+ b) (a- b)
a=6andb=7x

So, 36 - 49x%= (6 + 7x)(6 - 7x)

4 ]. Question

Factorize :

1 - 6x + 9x2

Answer

Given 1 - 6x + 9x%= (1)2 - 2x 1 x3x + (3x)?

Comparing with (a- b)2 = a2 + b? - 2axb

a=1landb=3x
So, 1 - 6x +9x2% = (1 - 3x)(1 - 3x)
5 A. Question

Factorize :
X2+ 7x+ 12
Answer

Given x% + 7x + 12

Using (x +a)(x +b) =x% + (a+ b)x +ab ...

= x% + 7x+ 12=x%% + (4 + 3)x + (4)x3
On comparing with (I),
a=4andb=3

So, x% + 7x + 12= (x + 4)(x + 3)

5 B. Question

Factorize :

p’>-6p+8

Answer

Given p2 -6p+8

M



Using (x +a)(x +b) =x% + (a + b)x + ab ... (I)
= p?-6p+8=p?+(-4-2)p+(-4)x(-2)
On comparing with (I),

a=-4andb=-2

So, p? - 6p + 8= (p - 4)(p - 2)

5 C. Question

Factorize :

m? - 4m - 21

Answer

Given m? - 4m - 21

Using (x +a)(x +b) =x% + (a+ b)x +ab ... (I)
>m?-4m-21=m?+(-7+3)m+ (- 7)x(3)
On comparing with (I),

a=-7andb=3

So, m? - 4m - 21= (m - 7)(m + 3)

5 D. Question

Factorize :

x% - 14x + 45

Answer

Given x? - 14x + 45

Using (x + a)(x +b) =x% + (a+ b)x + ab ... (I)

= x2-14x+45=x2 + (- 9-5)x + (- 9)x( - 5)
On comparing with (I),

a=-9andb=-5

So, x - 14x + 45= (x - 9)(x - 5)

5 E. Question

Factorize :

x2 - 24x + 108

Answer



Given x2 - 24x + 108

Using (x +a)(x +b) =x% + (a+ b)x + ab ... (I)

= X% - 24x + 108=x2 + (- 18 - 6)x + (- 18)x( - 6)
On comparing with (I),

a=-18andb=-6

So, X% - 24x + 108= (x - 18)(x - 6)

5 E. Question

Factorize :

a?+13a+12

Answer

Given a® + 13a + 12

Using (x + a)(x +b) =x% + (a+ b)x + ab ... (I)
> a%+13a+12=a%+ (12 + Da + (12)x(1)
On comparing with (I),

a=12andb=1
So,a%+13a+12=(a+12)(a+1)

5 G. Question

Factorize :

X2 - 5%+ 6

Answer

Givenx? - 5x + 6

Using (x +a)(x +b) =x2 + (a+ b)x +ab ... (I)
> X2 -5x+6=x%+(-2-3)x+(-2)x(-3)
On comparing with (I),

a=-2andb=-3

So, x% - 5x + 6= (x - 2)(x - 3)

5 H. Question

Factorize :

x2 - 14xy + 24y2



Answer

Given x2 - 14xy + 24y?

Using (x +a)(x +b) =x% + (a+ b)x + ab ... (I)

= X2 - 14xy + 24y2 =x% + (- 12y - 2y)x + (- 12y)x( - 2y)
On comparing with (I),

a=-12andb=-2

So, X% - 14xy + 24y2 = (x - 12y)(x - 2y)

5 I. Question

Factorize :

m2 - 21m - 72

Answer

Given m?2 - 21m - 72

Using (x +a)(x + b) =x2 + (a + b)x +ab ... (I)

> m?-21m-72=m? + (- 24+ 3)m + (- 24)x(3)
On comparing with (I),

a=-24andb=3

So,m? - 21m - 72 = (m - 24)(m + 3)

5]J. Question

Factorize :

X2 - 28x + 132

Answer

Given x% - 28x + 132

Using (x +a)(x +b) =x2 + (a+ b)x +ab ... (I)

= x2 - 28x + 132=x% + (- 22 - 6)x + (- 22)x( - 6)
On comparing with (I),

a=-22andb=-6

So, x2 - 28x + 132 = (x - 22)(x - 6)

Exercise 1.5

1 A. Question



Simplify:
16x% + 32x
Answer

16x*
©32x

2H2ZH2ZHKDIHKAIKAKEKY
O 2X2X2X2X2XX

XM XX
N 2

XE
2

1 B. Question
Simplify:
-42y3 + 7y?
Answer

_ —42y°
Ty?

2X3IXTXYXYXY
I Xy Xy

2X3 Xy
1

= -6y

1 C. Question

Simplify:

30a3b3c3 + 45abc

Answer
30a*b3c?

~ 45abc

2x3xbxaxaxaxbxbxbxcxecxc
N 3x3x5xaxhxc

2xaxaxbxbxcxc
N 3

2
21.2..2
=—a-b-c
3



1 D. Question
Simplify:

(7m? - 6m) + m

Answer
7m? — 6m
N m
7m? 6m

m m

Txmxm 6xm

m m

7 xm 6

1 1

=7m-6

1 E. Question
Simplify:
25x3y2 + 15x2y
Answer

25x3y?
~ 15x%y

EXEXIXIXEIXIXYXY
. 3XE5EXXXXXY

5xxxXy
3

5

1 F. Question

Simplify:

(-721* m® n8) = (-812 m?% nd)
Answer

—721*m>n®
~ —812Zm2n3
—2X2X2XIXIxIxIXIXx]IxmxXxmxXxmMXMXMXNXOXNXNXNXNXNX0N
N —2x2x2xIx]lxmxmxnxnxn

Ix3IXIX]IxmxmxmXnXnNxXxnxnxn
B 1




= 912m3n°

2 A. Question

Work out the following divisions:
Sy3 - 4y2+3y+y

Answer

5y? - 4y? + 3y

y
5y  4y* 3
A A
y y y
_5><j,f><3,f><3,F 4><y><y+3><y
y y y
_SXyXy 4><y+3
1 1 1
=5y2 - 4y + 3

2 B. Question

Work out the following divisions:
(9x° - 15x* - 21 x2) + (3x?)
Answer

9x5 - 15x* - 21x?
N 3x2

9x® 16x* 21%?

3x2 3x2 3x2

IHIMEKXEKEAXEHNE I HEXAKAXAKK I XTHEXX

I XXX IXEXXKX IHEKX

IXEIKEXXKEY bxuxx 7

1 1 1

=3x3 - 5x% - 7

2 C. Question

Work out the following divisions:
(5x3 - 4x2 +3x) + (2x)

Answer

5x® - 4x? 4+ 3x
N 2%




5x?®  4x? 3x

+_
2x 2 2x

ExMEIXXXy 2X2ZxEAXX 3IxXX

= - +
2 XX 2XX 2XE
Exxxx 2xx+3
N 2 1 2
5 2, +3
=—X“—2Xx+ -
2 2

2 D. Question

Work out the following divisions:
4x%y - 28xy + 4xy? + (4xy)
Answer

4x%y - 28xy + 4xy’
B 4xy

4%y Eﬂxy4_4xy2
© 4xy  4xy  4xy

ZX2XXXEXY 2XZ2XTXEXY 2X2ZXXXYXY

2X2XXXY 2X2IXEAXY

+

=~

X
1

= |

=x-7+y

2 E. Question

Work out the following divisions:
(8x*yz - 4xy3z +3x%yz*) + (xyz)

Answer

8x*yz - 4xy3z + 3x°yz*
B XYZ

8x‘*yz -=}:x;:,rgz+3)(;23;2‘L

XyZ XyZ XyZ

2X2XXXy

ZXZIXZXAXKAKEIXEXYHRZ 2Z2X2ZXXXYVXYXYXE

XXYXZ

IXAXEXYXIXIXZIXE

XXYXZ

XXYXZ

Z2X2X2ZXXXXXX 2X2XyXYy 3XXXZIXIXZ

1 1

1



=8x3 - 4y2 + 3xz3

3 A. Question

Simplify the following expressions:
(x2 +7x + 10) + (x + 2)

Answer

Factorize the numerator,

x? +7x + 10 =x% + 5x + 2x + 10
=x(x+5)+2(x+5)

= (x +2)(x + 5)

Now,

x2 4+ 7x + 10
X+ 2

_x+2)(x+5)
B X + 2

=X+5

3 B. Question

Simplify the following expressions:
(@ + 24a + 144) + (a + 12)

Answer

Factorize the numerator,

a’ +24a+ 144 =a% + 12a + 12a + 144
=afa+12)+12(a+12)
=(a+12)(a+12)

Now,

a® + 24a + 144
a+ 12

(a + 12)(a + 12)
B a+ 12

=a+12
3 C. Question

Simplify the following expressions:



(m2 +5m - 14) + (m + 7)

Answer

Factorize the numerator,

m? +5m - 14 = m? + 7m - 2m - 14
=m(m+7)-2(m+7)
=(m-2)(m+7)

Now,

m? + 5m- 14
m+ 7

(m-2)(m + 7)
B m + 7

=m- 2

3 D. Question

Simplify the following expressions:
(25m? - 4n2)+ (5m + 2n)

Answer

Factorize the numerator,

25m? - 4n? = (5m)? - (2n)?

= (5m + 2n)(5m - 2n) [ a® - b% = (a + b)(a - b)]
Now,

25m? - 4n?
Em + 2n

(bm + 2n)(5m - 2n)
B 5m + 2n

=5m - 2n

3 E. Question

Simplify the following expressions:
(4a® - 4ab - 15b2) + (2a - 5b)
Answer

Factorize the numerator,

422 - 4ab - 15b2 = 4a2 + 6ab - 10ab - 15b2



= 2a(2a + 3b) - 5b(2a + 3b)
= (2a + 3b)(2a - 5b)
Now,

4a? - 4ab - 15b?
Em + 2n

_ (2a + 3b)(2a- 5b)
B (2a- 5b)

= (2a+ 3b)

3 F. Question

Simplify the following expressions:

(a*-b*) = (a-b)

Answer

Factorize the numerator,

at— b = (a2)2 - (b2)2

= (a% + b%)(a% - b%) [~ a® - b% = (a+ b)(a - b)]

= (a2 +b%)(a+b)(a-b) [~ a®-b%=(a+b)(a-b)]
Now,

a* - b*
a-b

B (a2 + b?)(a + b)(a-b)
B a-b

= (@% +b%)(a+b)

Exercise 1.6

1 A. Question

Solve the following equations:
3x+5=23

Answer

Subtracting 5 from both sides,
=3x+5-5=23-5

= 3x=18

Dividing both sides by 3,



=>x=6

1 B. Question

Solve the following equations:
17=10-y

Answer

Subtracting 10 from both sides,
=17-10=10-y - 10
=>7=-y

Dividing both sides by -1,

= — = —
—1 —1

>y=-7

1 C. Question

Solve the following equations:
2y-7=1

Answer

Adding 7 to both sides,
=>2y-7+7=1+7

= 2y=8

Dividing both sides by 2,

2y 8
= — = —
2 2

>y=4
1 D. Question
Solve the following equations:
6x =72
Answer
Dividing both sides by 6,
6x 72

= — = —

6 6



=>x=12
1 E. Question

Solve the following equations:

Answer
Multiplying both sides by 11,

y
L o11=-7 x 11
11

>y=-77

1 E. Question

Solve the following equations:
3(3x-7)=5(2x- 3)

Answer

9x - 21=10x- 15

= 10x-15-9x+21=0
=>x+6=0

=>x=-6

1 G. Question

Solve the following equations:
4(2x-3)+5(3x-4)=14
Answer
=8x-12+15x-20=14

= 8x+ 15x=14+12+ 20

= 23x =46

Dividing both sides by 23,

23x 46
= — = —

23 23
=>x=2

1 H. Question

Solve the following equations:



Answer

= 7(x-7)=5(kx-15)

= 7x-49=5x-25

= 7x-5x=49- 25

= 2x=24

Dividing both sides by 2,

2x 24
= — = —
2 2

=>x=12
1 1. Question

Solve the following equations:

2x+3 3
3x+7 5
Answer

= 5(2x+3)=3(3x+7)

= 10x+15=9x+ 21

= 10x-9x=21-15

=>xXx=6

1]. Question

Solve the following equations:

m m 1
3 4 2

Answer

dm+3m 1

ﬁ p—
12 2

m 1
= — = —
12 2

=>7mx2=12
= 14dm =12

Dividing both sides by 2,



14m 12
= — = —
14 14

6
=m =z

2 A. Question

Frame and solve the equations for the following statements:

Half of a certain number added to its one third gives 15. Find the number.
Answer

Let the number be x

Then according to question,

1 +1 15
—X+—-X=
2 3
X+X 15
= — —_ =
2 3
3x+ 2%
= =
6
bx 15
= — =
6
15 x 6
= X =
5
=x=18

Hence, the number is 18.

2 B. Question

Frame and solve the equations for the following statements:
Sum of three consecutive numbers is 90. Find the numbers.
Answer

Let the numbers be x, x+1 and x+2

Then according to the question,

Xx+x+1)+(x+2)=90

=>xXx+x+1+x+2=90

= 3x+3=90

=3x=90-3

= 3x =87



=>x=29

>x+1=29+1=30

=>x+2=29+2=31

Hence, the numbers are 29, 30 and 31.

2 C. Question

Frame and solve the equations for the following statements:

The breadth of a rectangle is 8 cm less than its length. If the perimeter is 60 cm, find
its length and breadth.

Answer

Let breadth of rectangle = x

Then length of rectangle = x + 8

Perimeter = 60 cm

We know that,

Perimeter of rectangle = 2 (length of rectangle + breadth of rectangle)
=260=2(x+(x+8))

=2 60=2(x+x+8)

= 60 = 2(2x + 8)

= 60=4x+16
=>4x=60-16
= 4x =44
=>x=11

=>x+8=11+8=19

Hence, breadth of rectangle = 11 cm

length of rectangle = 19 cm

2 D. Question

Frame and solve the equations for the following statements:

Sum of two numbers is 60. The bigger number is 4 times the smaller one. Find the
numbers.

Answer

Let the smaller number be x



Then bigger number = 4x

Then according to the question,

X +4x =60
= 5x =60
60
= X =<
=>x=12

>4x=4x12=48

Hence, the numbers are 12 and 48.

2 E. Question

Frame and solve the equations for the following statements:

The sum of the two numbers is 21 and their difference is 3. Find the numbers. (Hint:
Let the bigger number be x and smaller number be x - 3)

Answer
Let the bigger number be x
Then the smaller number = x - 3 [~ the difference is 3]

Then according to the question,

x+(x-3)=21

= 2x-3=21

=>2x=21+3
24

= X =—

=>x=12

=>x-3=12-3=9

Hence, the numbers are 12 and 9.

2 F. Question

Frame and solve the equations for the following statements:

Two numbers are in the ratio 5 : 3. If they differ by 18, what are the numbers?
Answer

Let the numbers be 5x and 3x

Then according to the question,

5x-3x=18



= 5x=5%x9=45

=>3x=3x9=27

Hence, the numbers are 45 and 27.

2 G. Question

Frame and solve the equations for the following statements:
A number decreased by 5% of it is 3800. What is the number?
Answer

Let the number be x

Then according to the question,

5
X - ﬁx = 3800

1
= X-—X = 3800
20

200 — X 3800
- — =
20

19X _ 2800
Z 20

3800 x 20
= X = ——
19

= x =4000

Hence, the number is 4000.

2 H. Question

Frame and solve the equations for the following statements:

The denominator of a fraction is 2 more than its numerator. If one is added to both
-4

the numerator and their denominator the fraction becomes —. Find the fraction.
%

Answer
Let the numerator be x

Then the denominator = x + 2



Then according to the question,

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

=3(x+1)=2(x+3)
=>3x+3=2x+6
=>3x-2x=6-3
= x = 3 (Numerator)

= x+2 =3+ 2 =5 (Denominator)

-
Hence, the fraction is -.
p= ]

2 I. Question
Frame and solve the equations for the following statements:

Mary is 3 times older than Nandhini. After 10 years the sum of their ages will be 80.
Find their present ages.

Answer

At present,

Let age of Nandini = x

Then age of Mary = 3x

After 10 years,

Age of Nandini =x + 10

Age of Mary = 3x + 10

Then according to the question,
[x+10] + [3x+ 10] =80

=>x+10+3x+10=80

= 4x+20=80
= 4x=80- 20
= 4x =60
=>x=15

= 3x=3x15=45

Hence, Present age of Nandini = 15 years



Present age of Mary = 45 years
2 J. Question
Frame and solve the equations for the following statements:

Murali gives half of his savings to his wife, two third of the remainder to his son and
the remaining * 50,000 to his daughter. Find the shares of his wife and son.

Answer

Let the savings of Murali be x

1
He gave savings to his wife = P

1
Savings left = X-5X
. 1
= Savings left = X-2X
1
= Savings left = 5X

1 1
He gave savings to his son = 3 (ix) =X

1 271
Savings left = 2%~ —(—x)

3\2
Savings left Ll
= Savings left = Zx-=x
. 3x— 2x
= Savings left = G
X
= Savings left = 3

1
He gave savings to his daughter = oX

According to the question,

1

—x = 50000

6}{

= x=50000 x 6

= x =300000
1 1

= — X = — X 300000 = 150000
2 2
1 1

= 3 X = 3 x 300000 = 100000



Hence, Share of his wife = Rs 1,50,000

Share of his son = Rs 1,00,000



