
Algebraic Expression
• nr"---· and Identitie,

Learn and Remember

1. Expressions are formed from variables and constants.
2. Terms are added to form expressions.
3. These terms are formed as product of factors.
4. All those expressions that contain exactly one, two and three

terms are called monomial, binomial and trinomial
respectively.

5. In general, any expression containing one or more terms with
non-zero coefficients (and with variables having non-negative
exponents) is called a polynomial.

6. Terms are formed from the some variable and the powers 0:
these variables are the same, too; having different coefficien

7. While adding or subtracting polynomials, first look for li
terms and then add or subtract these terms. Then hand},
the unlike terms.

8. There are number of situations in which we need to multiply
algebraic expressions, for example, in finding area 0:

rectangle, the sides of which are given as expressions.
9. Monomial multiplied by a monomial always gives a

monomial.

10. While multiplying a polynomial by a monomial, we multipl
every terms in the polynomial by the monomial.

11. In carrying out the multiplication of a polynomial by a
binomial or trinomial, we multiply term by term, that means
every term of the polynomial is multiplied by every term in
the binomial or trinomial.

12. When we multiply, we may get like terms in the product which
are like and have to be combined by adding or subtracting.

13. The following are the useful identities and these identities
are known as standard identities.

(a + b)2 = a2 + 2ab + b2

(a - b)2 = a2 - 2ab + b2
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(a + b)(a - b) = a2 - b2 (iii)

and (x + a)(x + b) = x2 + (a + b)x + ab (iv)

14. An identity is an equality which is true for all values of the
variables in the equality.

15. An equation is true only for certain values of its variables.
So, an equation is not an identity.

16. These four identities are useful in carrying out squares and
products of algebraic expressions. They also allow easy
alternative methods to calculate products of numbers and so
on.

17. To find the number of dots we have to multiply the expression
for the number of rows by the expression for the number of
columns. That is as.

n
A

m= .

mxn

18. Algebraic factor of product is equal to algebraic factor of
first monomial x algebraic factor of second monomial.

TEXTBOOK QUESTIONS SOLVED
EXERCISE 9.1 (Page - 140)

Q1. Identify the terms, their coefficients for each of the
following expressions.
(i) 5xyz2 - 3zy

(iii) ~y2 - ~y2z2 + Z2

(ii) 1+ x + x2

(iv) 3 - pq + qr - rp

Sol.

x y
(v) - + - -xy2 2
(i) 5xyz2 - 3zy expression contains two terms 5xyz2 and

- 3zy. The coefficient in the term 5xyz2 is 5 and the
coefficient in the term - 3zy is - 3.

(vi) 0.3a - 0.6ab + 0.5b
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1 + x + X2 expression contains three terms 1, x and ~
where 1 is a constant term, the coefficient of x is 1.~
the coefficient of the term x2 is also 1.
4x2y2 - 4x2y2z2 + z2 expression contains three terms 4.t2yI

- 4x2y2z2 and z2. The coefficient of the term 4x~2 is .:
the coefficient of the term - 4x2y2z2 is - 4 and t~
coefficient of the term z2 is 1.
3 - pq + qr - rp expression contains four terms 3, _ Pq,
qr and - rp. 3 is a constant term the coefficient of the
term - pq is - 1.
The coefficient in the term qr is 1 and the coefficient
in the term - rp is - 1.

x y " x y
(v) "2 + "2 - xy expression contams three terms "2' "2 and

x 1
- xy. The coefficient of the term "2 is "2' the coefficient

of the term f is i and the coefficient of the term - xy
is - 1.

(vi) 0.3a - 0.6ab + 0.5b expression contains three terms
0.3a, - 0.6ab and 0.5b. The coefficient of the term
0.3a is 0.3, the coefficient of the term - O.6ab is - 0.6
and the coefficient of the term 0.5b is 0.5.

Q2. Classify the following polynomials as monomials,
binomials, trinomials. Which polynomials do not fit in
any of these three categories?
x + y, 1000, x + x2 .• x3 + x4, 7 + y + 5x, 2y - 3y2, 2y-
3y2 + 4y3, 5x - 4y + 3xy, 4z - 15%2, 00 + be + ed + do;
pqr, p2q +pq2, 2p + 2q.

Sol. (i) x + y expression contains two terms x and y. So, it is
binomial.

(ii) 1000 is a single term without variable, it is a monomial.
(iii) x + x2 + x3 + x4 expressions contains four terms x, x2,

x3 and x4. It is a polynomial, so, it does not fit in above
three categories.

(iv) 7 + y + 5x expression contains three terms 7, y and 5x.
So, it is a trinomial.

(v) 2y - 3y2 expression contains two terms 2y and - 3y2. So,
it is a binomials.

(ii)

(iii)

(iv)
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(vi) 2y - 3y2 + 4y3 expression contains three terms 2y, - 3y2
and 4y3. So, it is a trinomial.

(vii) 5x- 4y + 3xy expression contains three. terms 5x, - 4y
and 3xy. So, it is a trinomial.

(viii) 4z - 15z2 expression contains two terms 4z and - 15z2.
So, it is a binomial.

(ix) ab + be + cd + da expression contains four terms ab, be,
cd and da. So, it is a polynomials and it does not fit in any
three above categories.

(x) pqr expression contains only one term. So, it is a
monomial.

(xi) p2q + pq2 expression contains two terms p2q and pq2.
So, it is a binomial.

(xii) 2p + 2q expression contains two terms 2p and 2q. So, it
a is binomial.

Q3. Add the following.
(i) 00- be, be - ea, ea - ab
(ii) a - b + ab, b - e + be, e - a + ac
(iii) 2p2q2 - 3pq + 4, 5 + tpq _ 3p2q2
(iv) l2 + m2, m2 + n2, n2 + l2, 2lm + 2mn + 2nl

Sol. (i) ab - be, be - ea, ea - ab
ab - be

+ +be-ea
+ -ab + ea

o + 0 + 0
Hence, the sum of expressions is zero.

(ii) a - b + ab, b - e + be, e - a + ae
a-b+ab

+ b
+-a

-e + be
+ e + ae

O+O+ab+O+be+ae

Hence, the sum of expressions is ab + be + ae.
(iii) 2p2q2 - 3pq + 4, 5 + tpq - 3p2q2

2p2q2 - 3pq + 4
+ - 3p2q2 + tpq + 5

_ p2q2 + 4pq + 9

Hence, the sum of expressions is - p2q2 + 4pq + 9.



(iii) - 4p x 7pq
= (- 4 x 7) x (p xpq)
= - 28 xp2q
= _ 28p2q.

(u) 4pxO
=4xOxp
= 0 xp = O.

Find the areas of rectangles with the following pairs
of monomials as their lengths and breadths
respectively.
(p, q); (lOrn, 5n); (20x2, 5y2); (4x, ax2); (3mn, 4np)

(i) (p, q)
Area of rectangle = length x breadth

=p x q = pq square units.
(ii) 10m,5n

Area of rectangle = length x breadth
= 10m x 5n = (10 x 5) x (m x n)

= 50 x mn
= 50mn square units.
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Sol. (i) 4 x 7p

=4x7xp
= 28p.

(ii) -4p x 7p
=(-4x7)x(pxp)
= -28 xp2
= _ 28p2.

(iv) 4p3 x - 3p
=(4x-3)x(p3xp)
= -12 Xp4
= -: 12p4.

(iv) l2 + m2, m2 + n2, n2 + l2, 2lm + 2mn + 2nl
l2 + m2

+ m2 + n2
+ l2 + n2

+ 2lm + 2mn + 2nl

212+ 2m2 + 2n2 + 2lm + 2mn + 2nl
Hence, the sum of expressions is 2(l2 + m2 + n2 +
mn + nl)

Q4. (a) Subtract 4a -7ab + 3b + 12from 12a - 9ab + 56
(6) Subtract:hy + 5yz -7zx from 5xy- 2yz - 2zx + 1
(c) Subtract 4p2q - 3pq + 5pq2 - 8p + 7q -10 from

18 - 3p - llq + 5pq - 2pq2 + 5p2q.
Sol. (a) Subtract 4a - tab + 3b + 12from 12a - 9ab + 5b - S

12a - 9ab + 5b - 3
4a - tab + 3b + 12

(-) (+) (-) (-)

Sa - 2ab + 2b - 15

(b) Subtract 3xy + 5yz -7zx from 5xy - 2yz - 2zx + 1
5xy - 2yz - 2zx + 10xyz
3xy + 5yz - 7zx

(-) (-) (+)

Q2.

(u) 3mn,4np
Area of rectangle = length x breadth

= 3mn x 4np = (3 x 4) x (mn )..np)
= 12 x mn2p = 12mn2p square units.

Sol.

+ 2xy - tyz + 5zx + lOxyz

(e) Subtract 4p2q - 3pq + 5pq2 - 8p + 7q - 10 from
18- 3p - llq + 5pq - 2pq2 + 5p2q

5p2q - 2pq2 + 5pq - ~lq - 3p + 18
4p2q + 5pq2 - 3pq +- 7q - 8p -10

(-) (-) (+) (-) (+) (+)

p2q _ 7pq2 + 8pq -18q + 5p + 28

(iii) 20x2, 5y2
Area of rectangle = length x breadth

= 20x2 x 5y2 = (20 x 5) x (x2 x y2)
= 100 X x2y2 = 100x2y2 square units.

(iv) 4x,3x2

Area of rectangle = length x breadth
= 4x x 3x2 = (4 x 3) x (x x x2)
= 12 X x3 = 12x3 square units.

EXERCISE 9.2 (Page - 143-144)

Q1. Find the product of the following pairs of mono
(i) 4, 7p (ii) - 4p, 7p (iii) - Ap,

(iv) 4p3, - 3p (v) 4p,0
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Q3. Complete the table of products.

ax2 - 4xy17x2y ,-

2x 4x2

- ls.x2y ...
...

ax2

...

First monomial ~
Second monomial J, 2x -5y

7x2y
- 9x2y2

-5y

-4xy

Sol.
•• "" "" '"",?-' '" ...?-, '" •••?-, .•.
~ Jl ",,?-'

~
",?-'

~
•••?-,

'l ~ ~es ~ LQ C\I C!l
I I

"<I'
I

cY:)
I 00

"" ••
""

'"
~

",?-' ",,?-' •••?-, ",?-' •••?-, •••?-,

~ ~ 'l Jl 'l ~
t'" cY:) ~ C\I 0) C!l~ C\I "<I'

I I I

",?-' ""
~

",,?-' "" "" ",?-' '"
Jl ~ ct1 ",,?-' Jl ",?-'

'l ~0 ~ C!l C\II I C\I
I ~ cY:)

I

",,?-' ",?-' "".••?-, .••?-,

~
ee ~ ..• ct1 'l~ ~ ~ t-~ ~ C\IC\II I I

~ ""~ "" "" ",,?-' '".8 0 .5'
LQ ~ 'l ",,?-'

~ C\I ~ 0 LQ ~I cY:)
I + I C\I "<I'

I

""

""
g ""

",,?-' ",?-' ",?-'
J1 ~ ~ Jl ~ 'l~ 00--~

I ! ~
1

i ~caca Os
01 § '"

ct1 .5' "" $ ",?-' ",,?-'
'l ~e I cY:)

I ~a ~ I.•.• =~ 0

0" "~ J5
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Q40 Obtain the volume of rectangular boxes with the
following length, breadth and height respectively.
(i) 5a, 3a2, 7a4 (ii) 2p, 4q, 8r (iii) X)', 2x2y, 2xy2

(iv) a, 2b, 3c
(i) 5a, 3a2, 7a4

Volume of rectangular box = length x breadth x height
= 5a x 3a2 x 7a4

= 5 x 3 x 7 x a x a2 x a4

= l05a 7 cubic units.

Sol.

(ii) 2p, 4q, Br
Volume of rectangular box = length x breadth x height

= 2p x 4q x Br
=2x4xBxpxqxr
= 64pqr cubic units

(iii) xy, 2x2y, 2xy2
Volume of rectangular box = length x breadth x height

=xy x 2x2y X 2xy2
= 2 x 2 x xy X X2 X Y X xy2
= 4.x4y4 cubic units.

(iv) a, 2b, 3c
Volume of rectangular box = length x breadth x height

=ax2bx3c
=2x3xaxbxc
= 6abc cubic units.

Q5. Obtain the product of
(i) X)', yz, zx (ii) a, - a2, a3 (iii) 2, 4y, gy2, 16y3

(iv) a, 2b, 3c, 6abc (v) m, - mn, mnp
Sol. (i) The product of xy, yz and zx = xy x yz x zx

=xxyxyxzxzxx
=xxxxyxyxzxz
=x2 X y2 X Z2
= x2y2z2.
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(ii) The product of a, - a2 and a3 = a x - a2 x a3

= a x (- 1) x a2 x a3

= (- 1) x a x a2 x a3

= - 1x a6 = - a6•

(iii) The product of2, 4y, 8y2 and
16y3 = 2 x 4y X 8y2 X 16y3

= 2 x 4 x 8 x 16 x y x y2 X y3
= 1024 X y6 = 1024y6.

(iv) The product of a, 2b, 3e and
6abe = a x 2b x 3e x 6abe

= 2x3x6xaxb><exaxbl(
= 36 x a2 x b2 x e2

= 36a2b2e2.
(v) The product of m, - mn and

mnp = m x - mn x mnp
= (-l)xmxmxnxmxnxp
= (- 1) m3 x n2 x p
= _ m3n2p.

EXERCISE 9.3 (Page - 146)

Q1. Carry out the multiplication of the expressions in each
of the following pairs.
(i) 4p, q + r (ii) 00, a - b (iii) a + b, 7a2b2

(iv) a2 - 9, 4a (v) pq + qr + rp, 0
Sol. (i) 4p, q + r (ii) ab, a - b

4p x (q + r) ab x (a - b)
=(4pxq+4pxr) =iab x a=ob x b)
= 4pq + 4pr -= a2b - ab2

(iii) a+b,7a2b2 (iv) a2-9,4a
(a + b) x 7a2b2 (a2 - 9) x 4a
= (7a2b2 x a) + (7a2b2 x b) = (4a x a2) - (4a x 9)
= 7a3b2 + 7a2b3 = 4a3 - 36a

(v) pq w qr w rp i i)

(pq+qr+rp)xO
= 0 x (pq + qr + rp)
= (0 xpq) + (0 x qr) + (0 x rp) = 0 + 0 + 0 = o.
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Q2. Complete the table.

First expression Second expression Product

(i) a b+c+d ...
(ii) x+y-5 5xy ...

(iii) P 6p2 -7p + 5 ...
(iv) 4p2q2 p2_q2 ...
(v) a+b+c abc ...

Sol.

First Second Product
expression expression

(i) a b+e+d. a(b + e + d)

=axb+axe+axd

=ab + ac + ad.

(ii) x+y-5 5xy 5xy(x + y - 5)
= 5xy x x + 5xy x y - 5xy x 5
= 5x2y + 5xy2 - 25xy.

(iii) p 6p2 -7p + 5 p(6p2 - 7p + 5)
=p x 6p2 - P x 7p + p x 5
= 6p3 _ 7p2 + 5p.

(iv) 4p2q2 p2_q2 4p2q2(p2 _ q2)

= 4p2q2 X p2 _ 4p2q2 X q2

= 4p4q2 _ 4p2q4.

(v) a+b+e abe abe(a + b + e)

= abe x a + abe x b + abe x e

= a2be + ab2e + abc".

Q3. Find the product.

(i) (a2) x (2a22) x (4a26) (ii) (ixy) x (;: x2y2 )
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Sol.

( 10 3) (63)- 3 pq x 5"p q (iv) x x x2 x r x x4

(i) (a2) x (2a22) x (4a26)

= 2 x 4 x a2 x a22 x a26

= 8a2 + 22+ 26

= 8 x a50 = 8a50• (In multiplication, powers are added)

(~Xy) x (~~X2y2)

(iii)

(ii)

2 -9
= - x - x x x y X x2 X y2

3 10

-3= - xx3xy3
5

-3= _x3y3.
5

( ...) (10 3) (6 3 )m -3Pq x 5P q

-10 6= -- x - x P X q3 X p3 X q
3 5

= _ 4 X p4 X q4 = _ 4p4q4.

(iv) xl x x2 X x3 x X4

= (x3 x x3) X X4 (Taking two terms at a line)
= x6 x X4 = xlO.

Q4. (a) Simplify: 3x(4x - 5) + 3 and find its values for

.) .. 1
(l X = 3 (u) x = -.

2
(b) Simplify: a(a2 + a + 1) + 5 and find its value for

(i) a = 0 (ii) a = 1 (iii) a = - 1.
Sol. (a) 3x(4x - 5) + 3

=3xx4x-3xx5 t3
= 12x2- 15x + 3.

(i) For x = 3, 12x2- 15x + 3 = 12 X (3)2- 15 x 3 + 3
= 12 x 9 - 45 + 3
= 108 - 45 + 3
= 66.
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1 (1)2 1(ii) For x = 2"' 12x2- 15x + 3 = 12 x 2" - 15 x 2" + 3

1 15 15
= 12 x - - - + 3 = 3 - - + 3

4 2 2
6 15 12 -15 -3

=1-2= 2 =2·
(b) a(a2 + a + 1) + 5

= a x a2 + a x a + a x 1 + 5
= a3 + a2 + a + 5.

(i) For a = 0, a3 + a2 + a + 5 = (0)3+ (0)2+ (0) + 5
=0+0+0+5
= 5.

(ii) For a = 1, a3 + a2 + a + 5 = (1)3+ (1)2+ 1 + 5
=1+1+1+5
= 8.

(iii) For a = - 1, a3 + a2 + a + 5 = (- 1)3+ (- 1)2+ (- 1) + 5
=-1+1-1+5
=- 2 + 6 =4.

Q5. (a) Add: pep - q), q(q - r) and rtr - p)

(b) Add: 2x(z - x - y) and 2y(z - y - x)

(c) Subtract: 31(1- 4m + 5n) from 41(10n - 3m + 21)
(d) Subtract: 3a(a + b + c) - 2b (a - b + c) from

4c(-a+b+c)

Sol. (a) First expression pep _ q) = p2 - pq

Second expression q (q - r) = q2 - qr

Third expression rtr - p) = ~ - rp

On adding the three expressions,
=p2 _ pq + q2 _ qr + r2 - rp

=p2 + q2 + ~ _ pq _ qr - pro

(b) First expression 2x(z - x - y) = 2x x z - 2x x x - 2x x y
= 2xz - 2x2- 2xy

Second expression 2y(z - y - x) = 2y x z - 2y x y - 2y x x
= 2yz - 2y2 - 2xy
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On adding both expressions,
= 2xz - 2x2 - 2xy + 2yz - 2y2 - 2xy

= 2xz - 4xy + 2yz - 2x2 - 2y2
= - 2x2 - 2y2 - 4xy + 2yz + 2zx.

(c) First expression 3l(l- 4m + 5n)

= 3l x l - 3l x 4m + 3l x 5n
= 312- 12lm + 15ln

Second expression 4l(lOn - 3m + 2l)
= 4l x lOn - 4l x 3m + 4l x 2l
= 40ln - 12lm + 812

= 812- 12lm + 40ln
On subtracting first expressions from second expression

812- 12lm + 40ln
312- 12lm + 15ln

(-) (+) (-)

+ 512+ 0 + 25ln

(d) First expression 3a(a + b + c) - 2b(a - b + c)

=3a x a + 3a x b + 3a x c - 2b x a + 2b x b - 2b x c

= 3a2 + 3ab + 3ac - 2ab + 2b2 - 2bc
= 3a2 + ab + 3ac - 2bc + 2b2

Second expression 4c(- a + b + c)
=4cx-a+4cxb+4cxc
= - 4ac + 4bc + 4c2

On subtracting first expression from second expression
- 4ac + 4bc + 4c2

+ 3ac - 2bc + 3a2 + ab + 2b2
(-) (+) (-) (-) (-) (-)

- 7ac + 6bc + 4C - 3a2 - ab - 2b2

Hence, required answer is - 3a2 - 2b2 + 4c2 - ab + 6bc -7ac.
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Ql. Multiply the binemials.
(i) (h + 5) and !4x-3)

(ii) (y - 8) and (31 - 4
(iii) (2_51- O.5m) and ,2.51 + O.5m)
(iv) (a + 3b) and ,~+ 5)
(11) (2pq -+ 3q2) and (3pq _ 2q2)

(vi) (:a2:+3b2) Uld4(a2-ib2)

Sol. (i) (2.x + il) x (4x - 3)
= 2x(4x - 3) +5(4x- 3)
= C2x x 4x) - (tx x 3) + (5 x 4x) - (5 x 3)
= 8x2 - 6x + 2<x - 15
= 8x2 + 14x - 15 (.: 6x and 20x are like terms)

(ii) (y - 8) x (3y -i)

=y(3y - 4) - 83y -4)

=(yx 3y)-(y< 4)-(8x3y)+(8x4)
= 3y2 - 4y - 2~y + ••

= 3y2 - 28y + ~2 ('.: - 4y and - 24y are like terms)
(iii) (2.·5l - O.5m) x (2.5 + O.5m)

= 2.5l(2.5l + 05m) - O.5m(2.5l + O.5m)
= (2.5l x 2.5l) ~ (2.&1 x O.5m) - (O.5m x 2.5l) - (O.5m x

O.5m)

= 6.25[2 + 1.2flm -1.25lm- O.25m2

= 6.25z2 - O.25n 2 (. 1.25lm and - 1.25lm are like terms)
(iv) (a+3b)x(x+5)

= a(x + 5) + 3bx + 'i)
= (a x x) + (5 xa) +(3b x x) + (3b x 5)

= ax + 5a + 3b; + Hb
(v) (2pq + 3q2) x (3pq _2q2)

= 2pq(3pq - 2tf) + 1q2(3pq - 2q2)
= (2pq x 3pq) - (2pq X 2q2) + (3q2 X 3pq) - (3q2 X 2q2)
= 6p2q2 _ 4pcl + 9})l3 _ 6q4
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('.: - 4pq3 and 9pq3 are like terms with opposite sigQa,

(3 2 2) (2 2 2)(vi) '4a +3b x 4 a -3b

= (~a2+3b2) x (4a2_~b2)

= ~a2 (4a2 _~b2) + 3b2 (4a2 _~b2)

= (~a2 x 4a2) - (~a2 x ~b21 + (3b2 x 4a2)
4 43)

- (3b2 X~b2)

= 3a4 - 2a2b2 + 12a2b2 _ 8b4

= 3a4 + 10a2b2 _ 8b4.
Q2. Find the product.

(i) (5 - 2x)(3 + x) (ii) (x + 7y)(7x _ y)

(iii) (a2 + b)(a + b2) (iv) (p2 _ q2)(2p + q)

Sol. (i) (5 - 2x)(3 + x) = 5(3 + x) - 2x(3 + x)

=5x3+5xx-2x x3-2xxx
= 15 + 5x - 6x - 2x2
= 15 -x- 2x2

(ii) (x + 7y)(7x - y) = x(7x - y) + 7y(7x _ y)

= x x 7x - x x y + 7y x 7x - 7y x y
= 7x2 -xy + 49xy _ 7y2
= 7x2 + 48xy _ 7y2

tiii) (a2 + b)(a + b2) = a2(a + b2) + bia + b2)

= a2 x a + a2 x b2 + b x a + b x b2

= a3 + a2b2 + ab + b3

(iv) (p2 - q2)(2p + q) =p2(2p + q) _ q2(2p + q)
=p2 X 2p + p2 X q _ q2 X 2p _ q2 X q
= 2p3 + p2q _ 2pq2 _ q3.
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Q3. Simplify.

(i) (x2 - 5)(x + 5) + 25

(ii) (a2 + 5)(b3 + 3) + 5
(iii) (I + s2)(t2 - s)

(iv) (a + b)(c - d) + (a - b)(c + d) + 2(ac + bd)

(e) (x + y)(2x + y) + (,x + 2y)(x _ y)
(vi) (x + y)(x2 - xy + y2)

(vii) (1.5x - 4y)(I.5x + 4y + 3) - 4.5x + 12y

(viii) (a + b + c)(a + b - c)
Sol. (i) (x2 - 5)(x + 5) + 25

= x2(x + 5) - 5(x + 5) + 25
= x2 x X + x2 X 5 - 5 x x - 5 x 5 + 25
= x3 + 5x2 - 5x - 25 + 25
=x3+5x2-5x

(ii) (a2 + 5)(b3 + 3) + 5

= a2(b3 + 3) + 5(b3 + 3) + 5

= a
2 x b3 + a2 x 3 + 5 X b3 + 5 x 3 + 5

= a2b3 + 3a2 + 5b3 + 15 + 5
= a2b3 + 3a2 + 5b3 + 20

(iii) (t + 82)(t2 - 8)
= t(t2 - s) + s2(t2 - s)

= t3 - st + s2t2 _ 83

(iv) (a + b)(e - d) + (a - b)(e + d) + 2(ac + bd)
= a(e - d) + b(e - d) + aic + d) - b(e + d) + 2(ae + bd)
=axe-axd+bxe-bxd+axe+axd_bxe_bxd

+ 2ae + 2bd
= ac - ad + be - bd + ac + ad - be - bd + 2ae + 2bd
= 4ae

(v) (x + y)(2x + y) + (x + 2y)(x _ y)
= x(2x + y) + y(2x + y) + x(x - y) + 2y(x _ y)
= x x 2x + x x y + y x 2x + y x y + x x x - x x y + 2y x x _

2y xy
= 2x2 + xy + 2xy + y2 + x2 - xy + 2xy _ 2y2
= 3x2 + 4xy _ y2
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(vi) (x + y XX2- xy + y2)
= X(X2- xy + y2) +Y(X2_ xy + y2)

=X XX2_X Xxy +X xy2 +y xx2_y xxy +y xy2
= X3_ X2y + xy2 + x2y _ xy2 + y3
=x3+y3

(vii) (l.5x - 4y)(1.5x + 4y + 3) - 4.5x + 12y

= 1.5x(1.5x + 4y + 3) - 4y(1.5x + 4y + 3) - 4.5x + 12,)'
= 1.5x x 1.5x + 1.5x x 4y + 1.5x x 3 - 4y x 1.5x - 4y )(

- 4y x 3 - 4.5x +
= 2.25x2 + 6.0xy + 4.5x - 6.0xy - 16y2 - 12y - 4.5x +
= 2.25x2 - 16y2

(viii) (a + b + c)(a + b - c)

= a(a + b - c) + b(a + b - c) + cia + b - c)

=axa+axb-axc+bxa+bxb-bxc+cxa+cxb
-cxc

=~+~-~+~+~-~+~+~-~
= a2 + b2 + 2ab _ c2

= a2 + b2 - c2 + 2ab.

XERCISE 9.5 (Page - 151-152)

Q1. Use a suitable identity to get each of the foUowm,
products.
(i) (x + 3)(x +3) (ii) (2y +5)(2y +5)

(iii) (2a - 7)(2a - 7) (iv) (3a-i) (3a-i)

Sol.

(e) (l.lm - 0.4)(1.1m + 0.4)
(vii) (6x - 7)(6x + 7)

. (x 3Y) (x 3Y)(IX) 2+4 2+4
(i) (x + 3)(x + 3) = (x + 3)2

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

Using identity (a + b)2 = a2 + 2ab + b'l
=x2+6x+9

(vi) (a2 + b2)(_ a2 + II)
(viii)" (- a + c)(- a + c)

(x) (7a - 9b)(7a - 96)
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~
(in (2y + 5)(2y + 5) = (2y + 5)2

= (2y)2 + 2 x 2y x 5 + (5)2
Using identity (a + b)2 = a2 + 2ab + b2

= 4y2 + 20y + 25
(iii) (2a - 7)(2a - 7) = (2a - 7)2

= (2a)2 - 2 x 2a x 7 + (7)2
Using identity (a - b)2 = a2 - 2ab + b2

= 4a2 - 28a + 49
= 4a2 - 28a + 49

(iv) (3a - ~) ( 3a - ~) = (3a - ~r
1 (1)2= (3a)2 - 2 x 3a x '2 + '2

Using identity (a - b)2 = a2 - 2ab + b2

1
= 9a2- 3a + -

4
(v) (1.lnt -0.4)(I.lnt + 0.4)

= (1.1nt - 004)(1.1nt + 004) = (1.1nt)2 - (Oo4?

Using identity (a - b)(a + b) = a2 - b2

= 1.21nt2 - 0.16
(vi) (a2 + b2)(_ a2 + b2) = (b2 + a2)(b2 _ a2)

= (b2)2 _ (a2)2 Using identity (a + b)(a - b) = a2 - b2

= b4 _ a4

(vii) (6x - 7)(6x + 7)
= (6x)2 - (7)2 Using identity (a - b)(a + b) = a2 - b2

= 36x2 - 49
(viii) (- a + c)(- a + c) = (- a + c)2

= (- a)2 + 2(- a) x c + (C)2

Using identity (a + b)2 = a2 + 2ab + b2

= a2 _ 2ac + c2

Aliter. (- a + c)(- a + c) = (- a + C)2
=(c-a)2

= (c)2-2 x c x a +a2 Using identity (a - b)2= a2 - 2ab + b2

= c2 - 2ac + a2
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2. X 3y x 3y x 3y
(zx) 2"+4 2"+4 = 2"+4

= (~r + 2x ~ x 3: + (3:r
Using identity (a + b)2 = a2 + 2ab +".

X2 3 9= - + -xy+ _y2
4 4 16

(x) (7a - 9b)(7a - 9b) = (7a - 9b)2

= (7a)2-2 x 7a x 9b + (9b)2

Using identity (a - b)2 = a2 - 2ab + 1J
= 49a2 - 126ab + 81b2.

Q2. Use the identity (x + a)(x + b) = x2 + (a + b)x + ab to
the following products.

(i) (x + 3)(x + 7)

(iii) (4x - 5)(4x - 1)

(v) (2x + 5y)(2x + 3y)

(vii) (xyz - 4)(xyz - 2)

Sol. (i) (x + 3)(x + 7) = X2 + (3 + 7) x x + 3 x 7

By using the above identity (x + a)(x + b) = x2 + (a + b)

x+

(ii)
(iv)

(vi)

(4x + 5)(4x + 1)

(4x + 5)(4x - 1)

(2a2 + 9)(2a2 + 5)

= x2 + lOx + 21
(ii) (4x + 5)(4x + 1)

(4x + 5)(4x + 1) = (4x)2 + (5 + 1) x 4x + 5 x 1

By using above identity (x + a )(x + b) = x2 + (a + b)x + ail
= 16x2 + 6 x 4x + 5
= 16x2 + 24x + 5

(iii) (4x - 5)(4x - 1)

(4x - 5){4x - 1) = (4x)2 + (- 5 - 1) x 4x + (- 5)(-1)

By using the above identity (x + a)(x + b) = x2 + (a + b)

x + aJj
= 16x2 + (- 5 - 1) x 4x + 5

(JE9RAIC EXPRESSIONS AND IDENTITIES

~
= 16x2 + (- 6) x 4x + 5

= 16x2 - 24x + 5
(iv) (4x + 5)(4x - 1)

(4x + 5)(4x - 1) = (4x)2 + [5 + (- 1)] x 4x + (5) x (- 1)

By using the above identity (x + a)(x + b) = X2 + (a + b)

x+ ab
= 16x2 + (5 - 1) x 4x - 5

= 16x2 + 4 x 4x - 5
= 16x2 + 16x - 5

(v) (2x + 5y)(2x + 3y)

(2x + 5y)(2x + 3y) = (2x)2 + (5y + 3y) x,2x + 5y x 3y

By using the above identity (x + a)(x + b) = x2 + (a + b)
x+axb

= 4x2 + 8y x 2x + 15y2

= 4x2 + 16xy + 15y2

(vi) (2a2 + 9)(2a2 + 5)
(2a2 + 9)(2a2 + 5) = (2a2)2 + (9 + 5) x 2a2 + 9 x 5
By using the above identity (x + a)(x + b) = X2 + (a + b)

x+ob
= 4a4 + 14)( 2a2 + 45
= 4a4 + 28a2 + 45

(vii) (xyz - 4)(xyz - 2)
(xyz - 4)(xyz - 2) = (xYZ)2 + (- 4 - 2) x xyz + (- 4) x (- 2)
By using the above identity (x + a)(x + b) = X2 + (a + b)

x +ab
= x2y2z2 + (- 4 - 2) x xyz + 8
= x2y2z2 + (- 6)xyz + 8
= x2y2z2 - 6xyz + 8.

Q3. Find the following squares by using the identities.
(i) (b - 7)2 (ii) (xy + 3Z)2 (iii) (&x2 _ Sy)2

(
2 3)2

(iv) am +'2n (v) (O.4p - O.5q)2

Sol. (i) (b - 7)2

Using identity (a - b)2 = a2 - 2ab + b2

(vi) (2xy + Sy)2

181



182

(b - 7)2 = (b)2 - 2 x b x 7 + (7)2

= b2 - 14b + 49.
(ii) (xy + 3Z)2

Using identity (a + b)2 = a2 + 2ab + b2

(xy + 3Z)2 = (xy)2 + 2 x xy x 3z + (3z)2
= x2y2 + 6xyz + 9z2.

(iii) (6x2 _ 5y)2

Using identity (a - b)2 = a2 - 2ab + b2

(6x2 - 5y)2 = (6x2)2 - 2 X 6x2 X 5y + (5y)2
= 36x4 - 60x2y + 25y2.

(
2 3)2(iv) 3m+"2n

Using identity (a + b)2 = a2 + 2ab + b2

(2 3)2 (2)2 2 3 (3)2
3m+"2n = 3m + 2 x 3 m x "2n + "2n

4 9
= 9m2 + 2mn + '4n2.

(u) (OAp - O.5q)2

Using identity (a - bP = a2 - 2ab + b2

(OAp - O.5q)2 = (OAp)2 - 2 x OAp x O.5q + (O.5q)2

= O.16p2 - OAOpq + O.25q2.
(vi) (2xy + 5y)2

Using identity (a + b)2 = a2 + 2ab + b2

(2xy + 5y)2 = (2xy)2 + 2 x 2xy x 5y + (5yf

= 4x2y2 + ~Oxy2 + 25y2.
Q4. Simplify.

(i) (a2 _ b2)2

(ii) (2x + 5)2 - (2x _ 5)2

(iii) (7m - 8n)2 + (7m + Bn)2

(iv) (4m + 5n)2 + (5m + 4n)2

(v) (2.5p - 1.5q)2 - (l.5p - 2.5q)2

(vi) (ab + bc)2 - 2ab2c

(vii) (m2 - n2m)2 + 2m3n2•
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~
1 (i) (a2 - b2)2SO·

Using identity (a - b)2 = a2 - 2ab + b2

(a2 _ b2)2 = (a2)2 _ 2 x a2 x b2 + (b2)2

= a4 _ 2a2b2 + b4

(ii) (2x + 5)2 - (2x - 5)2

Using identities (a + b)2 = a2 + 2ab + b2 and (a - b)2 = a2

- 2ab + b2

(2x + 5)2 - (2x - 5)2 = (2x)2 + 2 x 2x x 5 + (5)2
- [(2x)2 - 2 x 2x x 5 + (5)2]

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

= 4x2 + 20x + 25 - 4x2 + 20x - 25

= 40x (. .. Like terms with equal
coefficient having opposite sign will be cancelled.)

(iii) (7m - 8n)2 + (7m + 8n)2

Using identities (a - b)2 = a2 - 2ab + b2 and (a + b)2 = a2

+ 2ab + b2

(7m - 8n)2 + (7m + 8n)2 = (7m)2 - 2 x 7m x 8n + (8n)2 +
(7m)2 + 2 x 7m x 8n + (8n)2

= 49m2 - 112mn + 64n2 + 49m2 + 112mn + 64n2

= 98m2 + 128n2 (.: Having equal coefficients of
like terms with opposite sign will be cancelled.)

(iv) (4m + 5n)2 + (5m + 4n)2

Using identity (a + b)2 = a2 + 2ab + b2

(4m + 5n)2 + (5m + 4n)2 = [(4m)2 + 2 x 4m x 5n + (5n)2]
+ [(5m)2 + 2 x 5m x 4n + (4n)2]

= 16m2 + 40mn + 25n2 + 25m2 + 40mn + 16n2

= 41m2 + 80mn + 41n2

(v) (2.5p - 1.5q)2 - (1.5p - 2.5q)2

Using identity (a - b)2 = a2 - 2ab + b2

(2.5p - 1.5q)2 - (1.5p - 2.5'1)2 = (2.5p)2 - 2 x 2.5p x 1.5q

+ (1.5q)2 - [(1.5p)2 - 2 x 1.5p x 2.5q + (2.5q)2]

= 6.25p2 - 7.50pq + 2.25q2 - (2.25p2 - 7.50pq + 625q2)

= 6.25p2 - 7.50pq + 2.25q2 - 2.25p2 + 7.50pq -- 6.25(i
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('.: Equal like variables with opposite signs Will
canceU

= 4p2 _ 4q2.

(vi) (ab + be)2 - 2ab2e

Using identity (a + b)2 = a2 + 2ab + b2

(ab + be)2 - 2ab2e = (ab)2 + 2 x ab x be + (be? - 2ab2c

= a2b2 + 2ab2e + b2e2_ 2ab2e

= a2b2 + b2e2.

(vii) (m2 - n2m)2 + 2m3n2

Using identity (a - b)2 = a2 - 2ab + b2

(m2 - n2m)2 + 2m3n2 = (m2)2 _ 2 x m2 x n2m + (n2m)2 +
2m3n2

= m4 - 2m3n2 + n4m2 + 2m3n2

= m4 + n4m2
Q5. Show that.

(i) (3x + 7)2 - 84x = (3x _ 7)2

(ii) (9p - 5q)2 + 180pq = (9p + 5q)2

( )

2
... 4 3 16 2 9 2(zu) -m--n +2mn= - m + - n

3 4 9 16
(iv) (4pq + 3q)2 _ (4pq _ 3q)2 = 48pq2

(v) (a - b)(a + b) + (b - c)(b + c) + (c - a)(c + a) = 0
Sol. (i) (3x + 7)2 - 84x = (3x _ 7)2

Using identity (a + b)2 = a2 + 2ab + b2

L.H.S. = (3x + 7)2 - 84x
= (3x)2 + 2 x 3x x 7 + (7)2::"" 84x
= 9x2 + 42x + 49 - 84x
= 9x2 - 42x + 49
= (3x)2 - 2 x 3x x 7 + (7)2 [... a2 _ 2ab + b2 ==

(a - b)2]
= (3x - 7)2

L.H.S. = RH.8.

,ALGEBRAIC EXPRESSIONS AND IDENTITIES--
(ii) (9p - 5q)2 + 180pq = (9p + 5q)2

Using identity (a - b)2 = a2 - 2ab + b2

L.H.S. = (9p - 5q)2 + 180pq

= (9p? - 2 x 9p x 5q + (5q)2 + 180pq

= 81p2 - 90pq + 25q2 + 180pq

= 81p2 + 90pq + 25q2

= (9p)2 + 2 x 9p x 5q + (5q)2
=(9p+5q)2 [ ... a2+2ab+b2=(a+b)2]

·. L.H.S. = RH.S.

(iii) (
im_~n)2 + 2mn = 16 m2 + ~ n2
3 4 9 16

Using identity (a - b)2 = a2 - 2ab + b2

(4 3)2L.H.8. = "3m-"4n + 2mn

(4)2 4 3 (3)2
= "3m - 2 x "3 m x "4 n + "4n + 2mn

16 2 9 2
= - m - 2mn + - n + 2mn9 16

16 2 9 2=-m+-n
9 16

·. L.H.S. = RH.S.
(iv) (4pq + 3q)2 - (4pq - 3q)2 = 48pq2

Using identities (a + b)2 = a2 + 2ab + b2 and (a - b)2 = a2

- 2ab + b2

L.H.S. = (4pq + 3q)2 - (4pq - 3q)2

= (4pq)2 + 2 x 4pq x 3q + (3q)2 - [(4pq)2 - 2 x 4pq
x 3q + (3q)2]

= 16p2q2 + 24pq2 + 9q2 _ [16p2q2 _ 24pq2 + 9q2]

= 16p2q2 + 24pq2 + 9q2 _ 16p2q2 + 24pq2 _ 9q2

= 48pq2

·. L.H.S. = RH.S.
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---...;:

(V) (a - b)(a + b) + (b - e)(b + e) + (c - a)(e + a) = 0
Using identity (a - b)(a + b) = (a2 - b2)

L.H.S. = (a - b)(a + b) + (b - e)(b + e) + (c - a)(e + a)
= (a2 _ b2) + (b2 _ e2) + (e2 _ a2)

= a2 _ b2 + b2 _ e2 + e2 _ a2

=0
. . L.H.S. = R.H.S.

Q6. Using identities, evaluate.
(i) 712 (ii) 992

(iv) 9982 (v) 5.22

(vii) 78 x 82 (viii) 8.92

Sol. (i) 712 = (70 + 1)2

Using identity (a + b)2 = a2 + 2ab + b2

= (70)2 + 2 x 70 x 1 + (1)2

= 4900 + 140 + 1 = 5041
(ii) 992 = (100 - 1)2

Using identity (a - b)2 = a2 - 2ab + b2

= (100)2 - 2 x 100 x 1 + (1)2

= 10000 - 200 + 1 = 9801
(iii) 1022 = (100 + 2)2

Using identity (a + b)2 = a2 + 2ab + b2

= (100)2 + 2 x 100 x 2 + (2)2

= 10000 + 400 + 4 = 10404
(iv) 9982 = (1000 - 2)2

Using identity (a - b)2 = a2 - 2ab +:b2

= (1000)2 - 2 x 1000 x 2 +~2)2
= 1000000 - 4000 + 4 = 996004

(u) 5.22 = (5 + 0.2)2
Using identity (a + b)2 = a2 + 2ab + b2

= (5)2 + 2 x 5 x 0.2 + (0.2)2
= 25 + 2.0 + 0.04 = 27.04

(vi) 297 x 303 = (300 - 3) x (300 + 3)
Using identity (a + b)(a - b) = a2 - b2

(iii) 1022

(vi) 297 x 303
(ix) 1.05 x 9.5
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= (300)2 - (3)2
= 90000 - 9 = 89991

(vii) 78 x 82 = (80 - 2)(80 + 2)
Using identity (a + b)(a - b) = a2 - b2

= (80)2 _ (2)2

= 6400 - 4 = 6396
(viii) 8.92 = (8 + 0.9)2

Using identity (a + b)2 = a2 + 2ab + b2

= (8)2 + 2 x 8 x 0.9 + (0.9)2
= 64 + 14.4 + 0.81 = 79.21

(ix) 1.05 x 9.5 = (10 + 0.5)(10 - 0.5)
Using identity (a + b)(a - b) = a2 - b2

= (10)2 - (0.5)2 = 100 - 0.25

= 99.75
Q7. Using a2 - b2 = (a + b)(a - b), find

(i) 512 - 492 (ii) (1.02)2 - (0.98)2
(iii) 1532 - 1472 (iv) 12.12 - 7.92

Sol. (i) 512 - 492

By using above identity
= (51 + 49)(51 - 49)
= 100 x 2 = 200

(ii) (1.02)2 - (0.98)2
By using above identity

= (1.02 + (0.98)(1.02 - 0.98)
= 2.00 x 0.04 = 0.08

(iii) 1532 - 1472

By using above identity
= (153 + 147)(153 - 147)
= 300 x 6 = 1800

(iv) 12.12 - 7.92

By using above identity
= (12.1 + 7.9)(12.1- 7.9)
= 20.0 x 4.2 = 84.0 = 84.
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Q8. Using (x + a)(x + b) = x2 + (a + b)x + 00, find
(i) 103 x 104 (ii) 5.1 x 5.2 (iii) 103 x 88

(iv) 9.7 x 9.8
Sol. (i) 103 x 104 = (100 + 3) x (100 + 4)

By using above identity
= (100)2 + (3 + 4) x 100 + 3 x 4
= 10000 + 7 x 100 + 12
= 10000 + 700 + 12 = 10712

(ii) 5.1 x 5.2 = (5 + 0.1) x (5 + 0.2)
By using above identity

= (5)2 + (0.1 + 0.2) x 5 + 0.1 x 0.2
= 25 + 0.3 x 5 + 0.02
= 25 + 1.5 + 0.02 = 26.52

(iii) 103 x 98 = (100 + 3) x (100 - 2)
By using above identity

= (100)2 + [3 + (- 2)] x 100 + 3 x (- 2)
= 10000 + (3 - 2) x 100 - 6
= 10000 + 1 x 100 - 6
= 10000 + 100 - 6 = 10094

(iv) 9.7 x 9.8 = (10 - 0.3) x (10 - 0.2)
By using above identity

= (10)2 + {(- 0.3) + (- 0.2)} x 10 + (- 0.3) x (- 0.2)
= 100 + {- 0.3 - 0.2} x 10 + 0.06
= 100 - (0.5) x 10 + 0.06
= 100 - 5 + 0.06
= 95.06.

DO

Visualising
Solid .Shapes••

=-
Learn and Remember

1. Plane shapes have two measurements e.g., length and
breadth, and therefore, they are called two dimensional
shapes or 2-D. For example, rectangle, square, triangle, circle
etc., are known as 2·D figures.

2. A solid object has three measurements like length, breadth
and height or depth. Therefore, they are called three
dimensional figures or 3·D figures.

3. 3-D objects have different views from different positions.
4. A map is a completely different from a picture.
5. A map depicts the location of a particular objectJplace in

relation to other objects/places.
6. We recognise different shapes in nested objects.
7. Symbols are used to depict the different objects/places.
8. There is no reference or perspective in a map.
9. Maps involve a scale which is fixed for a particular map.

10. For a polyhedron, F + V - E = 2 must be followed. Where 'F'
stands for number of faces, 'V' stands for number of vertices
and 'E' stands for number of edges. This relation is known as
Euler's Formula.

11. Perspective is very important for drawing a picture but it is
not relevant for a map.

12. A prism is a polyhedron whose base and top are congruent
polygons and whose other faces, i.e., lateral faces are
parallelograms in shape.

13. A pyramid is a polyhedron whose base is a polygon (of any
number of sides) and whose lateral faces are triangles with a
common vertex.

14. Regular polyhedron is said to be regular if its faces are made
up of regular polygons and the same number of faces meet at
each vertex.

trainer
Rectangle


