Exercise 10.1

Chapte

ML Aggarwal Solutions for Class 8 Maths
r 10: Algebraic Expressions and Identities

1. Identify the terms, their numerical as well as literal coefficients in each of the following
expressions:

(i) 12x%yz

(i) 8+mn+nl-Im
(iii) X?/3 + y/6 — xy?
(iv)-4p+2.3g + 1.7r

— 4xy?

Solution:
Terms Numerical coefficient Literal coefficient
A)| 12Hz 12 xyz
~4xy? — xy?
(i)| 8 8 -
mn 1 mn
nl 1 nl
~im -1 Im
2
an| = 4
(iii) 3 3 x2
Y 1
6 6 y
-x)? -1 X2
(iv)| —4p =4 p
2.3¢q 2.3 q
1.7r 1.7 r
2. ldentify monomials, binomials, and trinomials from the following algebraic expressions :
(i) 5px g x r
(i) 3x2+y+2z
(iii) -3 + 7%

(iv) (5a%- 3b%+ c)/2

(v) 7x° — 3xly

(vi) 5p + 3q — 3p® x g*

Solution:

(i) 5p x g x r* = 5pqr?

As this algebraic expression has only one term, its therefore a monomial.

(i) 3x2 +y + 22 = 3x%/2z + y/2z
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As this algebraic expression has two terms, its therefore a binomial.

(iii) -3 + 7x2

As this algebraic expression has two terms, its therefore a binomial.
5”2_3h2+l, _ ﬁ . ﬁ c

(iV) 2 2 2 + 2

As this algebraic expression has three terms, its therefore a trinomial.

(v) 7x° — 3xly
As this algebraic expression has two terms, its therefore a binomial.

(vi) 5p + 3¢ — 3p? x g = 5p/3q - 3p’g?
As this algebraic expression has two terms, its therefore a binomial.

3. Identify which of the following expressions are polynomials. If so, write their degrees.
(i) 2/5x* —\3x? + 5x — 1

(i) 73 = 3/x2 + 5

(iii) 4a®b? — 3ab* + 5ab + 2/3

(iv) 2x%y — 3/xy + 5y° + 3

Solution:

(i) It is a polynomial and the degree of this expression is 4.
(i) It is not a polynomial.

(iii) It is a polynomial and the degree of this expression is 5.
(iv) It is not a polynomial.

4. Add the following expressions:

(i) ab —bv, bv —ca, ca—ab

(ii) 5p*g® + 4pq + 7, 3 + 9pq - 2p*q

(iii) I + m? + n? Im + mn, mn + nl, nl + Im

(iv) 4x3 - 7x?+ 9, 3x> - 5x + 4, 7x3 - 11x + 1, 6x% — 13X
Solution:

(i) ab—bc, bc —ca, ca—ab
On adding the expressions, we have
=>ab-bc+bc-ca+ca-ab=0

(ii) 5p°q” + 4pq + 7,3 + 9pq — 2p°q’
On adding the expressions, we have
= 5p’g* + 4pq + 7 + 3 + 9pq — 2p°Q°
= 5p’g* — 2p°q® + 4pq + 9pq + 7 + 3
=3p%g? + 13pqg + 10

(iii) I + m? + n?, Im + mn, mn + nl, nl + Im
On adding the expressions, we have
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=P+m2+n?+Im+mn+mn+nl+nl+Im
=P +m?2+n?+2lm+2mn + 2nl

(iv) 4x3 —7x2+9,3x2 —5x + 4, 7x3 — 11x + 1, 6x*> — 13x
On adding the expressions, we have
SAC-TXP+9+3x2—Bx+4+T7x*—112+ 1 + 6x° — 13X
SACHTC TP+ 3P +6XP—5x—11x—13x+9+4 +1
=11x3—2x>—29x + 14

5. Subtract:

(i) 8a+3ab—2b + 7 from 14a—5ab + 7b -5

(i) 8xy + 4yz + 5zx from 12xy — 3yz — 4zx + 5xyz

(iii) 4p?g — 3pqg + 5pg? — 8p + 7q -10 from 18 — 3p — 11q + 5pq — 2pg? + 5p?q
Solution:

(i) Subtracting 8a + 3ab — 2b + 7 from 14a — 5ab + 7b — 5, we have
=(14a—5ab+7b—-5)—(8a+ 3ab—2b +7)
=14a-5ab+7b-5-8a—-3ab+2b-7

=6a—8ab +9ab — 12

(i) Subtracting 8xy + 4yz + 5zx from 12xy — 3yz — 4zx + 5xyz, we have
= (12xy — 3yz — 4zx + 5xyz) — (8xy + 4yz + 5zx)

= 12xy — 3yz — 4zx + 5xyz — 8xy — 4yz — 5zx

=4xy — 7yz — 9zx + 5xyz

(i) Subtracting 4p%q — 3pq + 5pg — 8p + 7q — 10 from 18 — 3p — 11q + 5pq — 2pg? + 5p?g, we have
= (18 —3p—11q + 5pq — 2pg? + 5p°q) — (4p’q — 3pq + 5pg* — 8p + 7q — 10)

= 18— 3p— 11q + 5pq — 2pq? + 5p°q — 7p°q + 3pq — 5pg’ + 8p — 7q + 10

=28 + 5p — 78q + 8pq — 7pqg” + p’q

6. Subtract the sum of 3x? + 5xy + 7y? + 3 and 2x? — 4xy — 3y? + 7 from 9x2 — 8xy + 11y?
Solution:

First, adding 3x? + 5xy + 7y? + 3 and 2x? — 4xy — 3y? + 7, we have
=3x2+5Xy + Ty + 3+ 2x2 —4xy —3y? + 7

=5x%+ Xy + 4y? + 10

Now,

Subtracting 5x2 + xy + 4y? + 10 from 9x? — 8xy + 11y?

= (9x2 — 8xy + 11y?) — (5x2 + xy + 4y? + 10)

= 9x% —8xy + 11y? —5x® — xy — 4y* — 10

= 4x%2 - 9xy + 7y* - 10

7. What must be subtracted from 3a% — 5ab — 2b? — 3 to get 5a® — 7ab — 3b? + 3a?
Solution:

From the question, its understood that we have to subtract 5a — 7ab — 3b? + 3a from 3a% — 5ab — 2b? — 3
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= 3a — 5ab — 2b? — 3 — (5a — 7ab — 3b? + 3a)
=3a°—5ab—2b? -3 -5a% + 7ab + 3b* - 3a
=-2a°+2ab+b°-3a-3

8. The perimeter of a triangle is 7p? — 5p + 11 and two of its sides are p? + 2p — 1 and 3p? - 6p + 3.
Find the third side of the triangle.
Solution:

Given,

Perimeter of a triangle = 7p? — 5p + 11

And, two of its sides are p? + 2p — 1 and 3p? —6p + 3

We know that,

Perimeter of a triangle = Sum of three sides of triangle

= 7p?—5p + 11 = (p? + 2p — 1) + (3p? — 6p + 3) + (Third side of triangle)

7p? —5p + 11 = (4p? — 4p + 2) + (Third side of triangle)

= Third side of triangle = (7p? — 5p + 11) — (4p> — 4p + 2)
= (7p* - 4p?) + (- 5p + 4p) + (11 - 2)
=3p°-p+9

Thus, the third side of the triangle is 3p? — p + 9.
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Exercise 10.2

1. Find the product of:

(i) 4x® and -3xy

(if) 2xyzand 0

(iii) —(2/3)p?q, (3/4)pg? and 5pqr

(iv) -7ab, -3a® and —(2/7)ab?

(V) 4x? — (3/5)xy, (2/3)yz and (5/7)xyz
Solution:

Product of:

(i) 4x® and -3xy = 4x3 x (-3xy) = -12x3*1 y = -12x%y
(if) 2xyzand 0 =2xyzx0=0

N 3 a2
(iii) —3P9 )X\ F P x (5pgqr)

3
=-3 %7 *S*Pq*pq’ * par

(iv) (~7ab) x (-3a®) X (— %ab2 )
= (=7) x (=3) X (—%) x ab x @ % ab®

o (3220 )
TR NENE -

4

322

2
7

2. Multiply:

(i) (3x =5y + 72) by — 3xyz

(ii) (2p* - 3pq + 5¢° + 5) by — 2pq

(iii) (2/3a%b — 4/5ab? + 2/7ab + 3) by 35ab
(iv) (4x% — 10xy + 7y? — 8x + 4y + 3) by 3xy
Solution:

(i) —3xyz x (3x — by + 72)
= (- 3xyz) x 3x + (- 3xyz) x (- 5y) + (- 3xyz) x (72)
= — Ox%yz + 15xyz® — 21xyz?

(ii) -2pg x (2p* — 3pq + 5¢° + 5)
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= (-2pg) x 2p® + (-2pq) * (-3pq) + (- 2pq) x (50°) + (-2pq) x 5
= -4p’q + 6p*g® — 10pq® — 10pq

2.2 4 12 2
= (2/3)ab x 35ab — (4/5)ab? x 35ab + (2/7)ab x 35ab + 3 x 35ab
= (70/3)ah? — 28a%b® + 10a%b? + 105ab

(iv) (4x? — 10xy + 7y* — 8 + 4y + 3) by 3xy
= 4x2 x 3xy — 10Xy x 3Xy + 7y? x 3xy — 8x x 3xy + 4y x 3xy + 3 x 3xy
= 12x%y — 30x%y? + 21xy® — 24Py + 12xy” + Oxy

3. Find the areas of rectangles with the following pairs of monomials as their lengths and breadths
respectively:

(i) (p°a, pa?)

(ii) (5xy, 7xy?)

Solution:

(i) Given, sides of a rectangle are p?q and pg?
Hence,
Area = p2q x pef = p?*t x 2"t = pig®

(i) Given, sides are 5xy and 7xy?
Hence,
Area = 5xy x 7xy? = 35x* x y'*2 = 35x23

4. Find the volume of rectangular boxes with the following length, breadth and height
respectively:

(i) 5ab, 3a%b, 7a*b?

(ii) 2pq, 497, 8rp

Solution:

Given are the length, breadth and height of a rectangular box:
(i) 5ab, 3a%b, 7a*h?
~ Volume = Length x breadth x height

= 5ab x 3a%h x 7a*h?

=5x3x7X a1+2+4 X b1+1+2

= 105a’b*

(ii) 2pa, 407, 8rp

~ Volume = Length x breadth x height
2pq x 492 x 8rp
2x4x8xp1+1xq1+2xr
64p°q°r

5. Simplify the following expressions and evaluate them as directed:
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(i) x*(3-2x+x) forx=1;x=-1; x=2/3and x =-1/2
(i) 5xy(3x + 4y — 7) = 3y(xy —x?+ 9) -8 for x =2,y =-1
Solution:

(i) X3(3 - 2x + x?)

Forx=1;x=-1;x=2/3and x =-1/2

X?(3 — 2x + x?) = 3x? — 2x* + x*

(@) Forx=1

32— 23+ x4 =3(1)%-2(1)* + ()*
=3x1-2x1+|
=3-2+1=2

(b) Forx=-1

32— 2x3 + x4 = 3(-1)2 - 2(-1)* + (-1)*
=3x1-2x(-1)+1
=3+2+1=6

(c) Forx=2/3

3x2 — 2x3 + x* = 3(2/3)? — 2(2/3)® + (2/13)*
=3 x (4/9) — 2 x (8/27) + (16/81)
= (4/3) — (16/27) + (16/81)
= (108 — 48 + 16)/81
= (124 - 48)/81
=76/81

(d) For x =-1/2

3x2 — 2x3 + x* = 3(-1/2)* = 2(-1/2)° + (-1/2)*
=3 x (1/4) — 2 x (-1/8) + (1/16)
= (3/4) + Y4 + (1/16)
=(12+4+1)/16
=17/16

(i) 5xy(3x + 4y — 7) —3y(Xxy — x> +9) -8

= 15x%y + 20xy? — 35xy — 3xy? + 3 x?y — 21y — 8

= 18x%y + 17xy? — 35xy — 27y — 8

When x =2,y =-1, we have

= 18(2) x (-1) + 17(2) (-1)% — 35(2) (-1) — 27(-1) — 8
=18x4x(-1)+17x2x1-35%x2x(-1)-27x(-1) -8
=-74+34+70+27-8

=131-80=51

6. Add the following:

(i) 4p(2 — p?) and 8p°® - 3p

(i) 7xy(8x + 2y — 3) and 4xy*(3y — 7x + 8)
Solution:

Adding,
(i) 4p(2 — p?) and 8p* —3p
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=8p—4p° +8p° - 3p
=5p + 4p?
=4p® + 5p

(i) 7xy(8x + 2y — 3) and 4xy?(3y — 7x + 8)
= 56X%y + 14xy? — 21xy + 12xy® — 28x%y? + 32xy?
= 12xy® — 28x%y? + 56Xy +46xy? — 21Xy

7. Subtract:

(1) 6x(x -y + 2)- 3y(x + y —z) from 2z(-x +y + 2)

(i) 7xy(x? -2xy + 3y?) — 8x(x%y — 4xy + 7xy?) from 3y(4x?y — 5xy + 8xy?)
Solution:

Subtracting,

(i) 6x(x —y +z) —3y(x +y —z) from 2z(-x +y + z)

= 6X? — 6Xy + 6Xz — 3Xy — 3y? + 3yz from — 2xz + 2yz + 27?
= (-2Xz + 2yz + 27%) — (6x? — 6xy + 6Xz — 3Xy — 3y? + 3y2)
= — 2XZ + 2yz + 27° — 6X? + 6Xy — 6XZ + 3Xy + 3y? — 3yz

= OXy — yz — 82X — 6X? + 3y? + 27°

(i) 7xy(x® — 2xy + 3y?) — 8X(x?y — 4xy + 7xy?) from 3y(4x?y — 5xy + 8xy?)

= 7x%y — 14x%y? + 21xy? — 8x3y + 32x%y — 56x2y? from 12x%y? — 15xy? +24xy°
= (12x%y? — 15xy? + 24xy®) — (7x3y — 14x2y? + 21xy° = 8x%y + 32x2y — 56Xy
= 12x2%y? — 15xy? + 24xy°® = Tx%y +14x2y? — 12xy° + 8x%y — 32x%y + 56x°y°

= 82x2y? + 3xy® + x%y — 15xy? — 32x%y
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Exercise 10.3

1. Multiply:

(i) (5% — 2) by (3 + 4)

(i) (ax + b) by (cx + d)

(iii) (4p - 7) by (2 - 3p)

(iv) (2x% + 3) by (3x - 5)

(v) (1.5a - 2.5b) by (1.5a + 2.56)
vi) (%p2 +4q¢?) by 7 (p* — %qg)
Solution:

(1) (5x—2) by (3x + 4)
=(5x-2) x (3x + 4)
=5x (3x+4)-2(3x+4)
= 15x% + 20X — 6x — 8

= 15x%+ 14x - 8

(ii) (ax + b) by (cx + d)
= (ax + b) x (cx + d)
zax (cx+d) +b (cx +d)
= acx? + adx + bex + bd

(iii) (4p - 7) by (2 - 3p)
=(@4p-T7)x(2-3p)
=4p(2-3p) -7(2 - 3p)
=8p—12p>—-14 +21p
=29p—12p? - 14

(iv) (2x% + 3) by (3x — 5)
=(2x?+3) (3x-5)

= 2x*(3x—5) + 3(3x - 5)
=6x3 - 10x? + 9x — 15

(v) (1.5a — 2.5h) by (1.5a + 2.5h)
= (1.5a — 2.5b) (1.5a + 2.5h)

= 1.5a(1.5 + 2.5b) — 2.5h(L.5a + 2.5h)

= 2.25a* + 3.75ab — 3.75a6 — 6.25b?
= 2.25a% - 6.25k°
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3 3
[711 +4g ) by7(P —;qz)
(37 +4a") <o(r-30°)
717 P q

3 2 2 3 2)

el + 4 Nl
7[7P q )[ 4q

3 2 3 5 2[ 2 3 2)
— — e +4 -
7[717 P 4q ] q (17 49
3 4
=7 71) ——-pq +4p’q® -3q
3p* - ;p2q2+28p2c12—2lq‘
2 2
=358 - 9p*q* +112p%¢? 214

4

103
= 3p4 ks Tpqu _2]q4

2. Multiply:

() (x =2y +3) by (x +2y)
(i) (3 —5x + 2x?) by (4x - 5)
Solution:

(i) (x =2y +3) by (x + 2y)
=(x-2y +3) x (x+2y)

=X (x+2y) - 2y(x +2y) + 3 (x +2y)
= X2 + 2Xy — 2Xy — 4y? + 3X + 6y

= X% — 4y + 3x + 6y

(i) (3 —5x + 2x?) by (4x — 5)

= (4x -5) (3-5x + 2x?)

= 4x(3 — 5x + 2x?) — 5(3 — 5x + 2x?)
= 12X — 20x% + 8x® — 15 + 25x — 10x2
=8x3

—30x%+37x - 15

3. Multiply:

(i) (32— 2x —1) by (2x?> + x - 5)
(ii) (2 -3y —5y%) by (2y — 1 + 3y?)
Solution:

(i) (3x2—2x —1) by (2x? + X —5)
= (3x2—2x—1) (2x* + x—5)
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= 3x%(2x% + X — B) — 2X(2x? + x — 5) -1(2x% + X — )
=6X* + 3 —15x2 — 43 —2x? + 10X — 2X> —x + 5
=6x*—x*—19x°+9x + 5

(ii) (2 -3y —5y%) by (2y- 1 + 3y?)

= (2—-3y—5y%) x (2y- 1+ 3y%)

=2(2y—1+3y?) -3y (2y — 1+ 3y?) -5y%(2y — 1 + 3y?)
=4y — 2 + 6y? — 6y? + 3y — 9y® — 10y® + 5y — 15y*
=-15y* — 19y + 5y? + 7y — 2

4. Simplify:

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

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

(iii)) (x +5) (x +6) (x +7)

(V) (p+qg-2r)(2p-q+r)-4qr

(V) (p+a)(r+s)+(p-a)(r—s)—2(pr+qs)

(Vi) (x+y+2) (X=y +2) + (X +y-2) (-Xx+y +2)—4zx
Solution:

(i) (®+3) (x-3)+9
=x?(x-3)+3(x-3)+9
=x?2-3x*+3x—-9+9

= x® - 3x? + 3x

(M (xX+3)(x=3) (x+4)(x—4)

={(x+3) (x-3)} x{(x+4) (x-4)}

=X (x-3)+3(xX-3)F{x(x=4)+4(x-4)}
= (X2 —3x +3x —9) {x*— 4x + 4x — 16}

= (x?—9) (x> - 16)

=x% (x? - 16) — 9 (x> - 16)

=x*— 16x% - 9x® + 144

= x4 —25x? + 144

(iili) (x +5) (X + 6) (x + 7)
{(x+5) x (x+6)} (x+7)

= (X +6x+5x+30)(x+7)

(x2+ 11x +30) (x + 7)

= x(x?+ 11x + 30) + 7(x?+ 11x + 30)
=x3+ 11x2 + 30x + 7x% + 77x + 210
=x3 + 18x% + 107x + 210

(iv)(p+q-2r)(2p—q+r)—4qr
=p2p-q+r+ad2p-q+r)—2r(2p—q+r) —4qr
=2p? —pq + pr +2pg — g? + gr — 4pr + 20r — 2r* — 4qr
=2p%—g?—2r% + pq —3pr—2qr
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(V) (p+a)(r+s)+ (p—0) (r—s)—2(pr +qs)
= (pr+ps+qr+qs) + (pr—ps—qr+as) — 2pr — 2qs

(Vi) x+y+2)(x—y +2) + (x+y—-2)(x +y+2)-4zX
=X2 XY +XZ+ XY~ Y2 +YZ+XZ—-YZ+ 7% X*+ Xy +XZ
— XY + X2 + yX + XZ — Yz — 22 — 47X

=0

5. If two adjacent sides of a rectangle are 5x? + 25xy + 4y? and 2x? — 2xy + 3y?, find its area.
Solution:

Given,

The adjacent sides of a rectangle are 5x? + 25xy + 4y? and 2x? — 2xy + 3y?
So,

Area of rectangle = Product of two adjacent sides

= (5%2 + 25xy + 4y?) (2x% — 2xy + 3y?)

= 10x*- 10x3y+ 15x%y? + 50x%y — 50x%y? + 75xy® + 8x%y? — 8xy® + 12y*

= 10x* + 40x%y — 27x%y? + 67xy° + 12y*

Thus,

The area of the rectangle is 10x* + 40x%y — 27x2y? + 67xy° + 12y,
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Exercise 10.4

1. Divide:

(i) — 39p0?r® by — 24pg°r
(i) —a?b® by a’b?
Solution:

(i) — 39p0?r® (=) — 24p%q’r
= — 39pq?rS/ — 24p%g°r

(39, [ pair?
|\ 24 p3q3r

13 4 134
= —X =

8 " p2g 8plg
(N 1 15 (RO B |
(i) 7 ¢ b+ 74 b
:}azba
- _gwafibz
-3
_ __4_- y azba
6 |\ a2
E
(2. T), 2)
4 6 a
1.5 _-1
" 8 "a 8a
2. Divide:

(i) 9x* — 8x3 — 12x + 3 by 3x
(i) 14p%q® — 32p3g? + 15pg? — 22p + 18q by — 2p?q.
Solution:

Ox4 —8x3 - 12x+3

3x
oxt 83 12x 3
3x 3x 3x 3x

W I
3 P o

O]
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_14p%q3 -32p3q? +15pg? - 22p +18¢

144
( ) _2p2q
_l1ap?q®> 32p%>  15pg®  22p . _18¢
-2p%q  -2p%q  -2p%q -2plq -2p%g
=_74% + 16pq -_‘_?i+£_iz
2p pqg p
3. Divide:

(i) 6x> + 13x + 5 by 2x + 1
(i1+y byl+y

(i) 5+x—-2x?by x + 1

(iv) x3 —6x2 + 12x -8 by x — 2
Solution:

(i) 6x> + 13x + 5+ 2x + 1

2e+1)6x2 +13x+5(3x+5
6x2 + 3x

10x+5
10x+5

0
=~ Quotient = 3x + 5 and remainder = 0

(i) 1+y’+1+y

y+1)yp3sr (P-y+1
3+ y?
-y2 +1
-y -y
+ +

y+1
y+1

0
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= Quotient = y? —y + 1 and remainder = 0

(111) On arranging the terms of dividend in descending order of powers of x and then dividing, we get
—2X>+X+5+x+1

x+1)2x2 +x+5(~-2x+3
-2x2 - 2x

- -+

3x +5
3x+3

2
~ Quotient = — 2x + 3 and remainder = 2

(iv) X3 —6x2 + 12X —8 + X — 2

x-2) - 6x° + 12v - 8(x' = 4x+4
x -2
- +
~4x* + 12x
—4x" + 8x
+ -
4x -8
4x -8
- +

0

= Quotient = x> — 4x + 4 and remainder = 0

4. Divide:

(i) 6x3 + x? — 26X — 25 by 3x - 7
(iym*—6m?+7bym-1
Solution:

(i) 6x3 + X2 — 26X — 25+ 3x — 7
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3x—7) 6x3 4 x2 —26x-25 (2% +5x+3
6x3 — 14x2
- 4+

15x2 — 26x - 25
15x2 - 35x
- +

9x — 25

O0x 21

-+
-4

- Quotient = 2x? + 5x + 3 and remainder = — 4

(iym—6m?+7+m-1

m=1)m? —6m2 +7 (m* =5m=35
m3 — m?

- 4+

—5m? +7
~5m? +5m
+ -

~Sm +7
-5m +5

+ —
s
= Quotient = m? — 5m — 5 and remainder = 2.
5. Divide:
(Ya*+2a%2+2a+1bya’+a+1

(i) 12x3 - 17x% + 26x — 18 by 3x? = 2x + 5
Solution:

(Ya®+2a%+2a+1+a’+a+1
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@+a+1)g342q2 +2a+1(at]
a’+ a’+ a

a? +a+1
a2 +a+
0

=~ Quotient = a + 1 and remainder = 0.

(i) 12x3 — 17x% + 26x — 18 + 3x> —2x +5
3%’ — 2x+ 5)12x’ — 17x" +26x — 18(4x - 3
12x" - 8¢ + 20x
- b -

-9x" +6x - 18

-9 +6x— 15

+ -+

=3

~ Quotient = 4x — 3 and remainder = -3

6. If the area of a rectangle is 8x?> — 45y? + 18xy and one of its sides is 4x + 15y, find the length of
adjacent side.
Solution:

Given,

Area of rectangle = 8x? — 45y? + 18xy

And, one side = 4x + 15y

=~ Second (adjacent) side = Area of rectangle/ One side

= 8x% — 45y? + 18xy + 4x + 15y

2x - 3y

4x + 15y ) 8x" + 18xy — 45y
8x" + 30xy

~12xy — 45
-12xy - 45y
+

+
5
Thus, length of the adjacent side is 2x — 3y.
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1. Using suitable identities, find the following products:

(i) (3 + 5) (3 + 5)

(ii) (9y - 5) (9y - 5)
(iiii) (4x + 11y) (4x — 11y)

(iv) (3m/2 + 2n/3) (3m/2 — 2n/3)

(v) (2/a + 5/b) (2a + 5/b)
(vi) (p%2 + 219°) (p?/2 - 2/9?)
Solution:

(i) (3% + 5) (3x + 5)

= (3x +5)?

= (3x)?+ 2 x 3x x5 + (5)?
=9x? + 30x + 25

(i) 9y —-5) (9y - 5)
=(9y-5)°

= (9y)’—2x 9y x 5+ (5)
=81y? - 90y + 25

(iii) (4 + 11y)(4x — 11y)
= (4x)* - (11y)?
= 16x° — 121y?

(iv) (3m/2 + 2n/3) (3m/2 — 2n/3)
= (3m/2)? — (2n/3)2
= 9m%/4 — 4n?/9

(V) (2/a + 5/b) (2a + 5/b)
= (2/a + 5/b)?

= (2/a)? + 2(2/a)(5/b) + (5/b)?
= 4/a? + 20a/b + 25/b?

(vi) (p%/2 + 2/9?) (p%/2 — 2/9?)
= (p?2)* - (2I9P)?
= p*/4 — 4/g*

[Using, (a + b)? = a2 + 2ab + b?]

[Using, (a— b)? = a? — 2ab + b?]

[Using, (a + b)(a—b) =a? - b?]

[Using, (a + b)(a—b) = a% — b?]

[Using, (a + b)? = a2 + 2ab + b?]

[Using, (a + b)(a —b) = a2 —b?]

2. Using the identities, evaluate the following:

(i) 812

(ii) 972

(iiii) 1052

(iv) 9972

(v) 6.12

(vi) 496 x 504
(vii) 20.5 x 19.5
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(viii) 9.62
Solution:

(i) (81)% = (80 + 1)2

= (80)2 + 2 x 80 x 1 + (1)2
= 6400 + 160+ 1

= 6561

(ii)) (97)2 = (100 — 3)?

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

= 10009 — 600

= 9409

(ii) (105)2 = (100 + 5)2

= (100)? + 2 x 100 x 5 + (5)?
= 10000+ 1000 + 25
=11025

(iv) (997)2 = (1000 — 3)2

= (1000)2 — 2 x 1000 x 3 +(3)?
= 1000000 — 6000 + 9

= 1000009 — 6000

= 994009

(v) (6.1 =(6+0.1)°

= (6)2+ 2 x 6 x 0.1 +(0.1)?
=36+ 1.2 +0.01

=37.21

(vi) 496 x 504

= (500 — 4) (500 + 4)
= (500)* — (4)?

= 250000 — 16

= 249984

(vii) 20.5 x 19.5

= (20 + 0.5) (20 - 0.5)
= (20)2 — (0.5)?

=400 - 0.25

=399.75

(viii) (9.6)2 = (10 — 0.4)2

= (10)%— 2 x 10 x 0.4 + (0.4)?
=100-8.0+0.16

= 92.16
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[Using, (a + b)? = a2 + 2ab + b?]

[Using, (a— b)? = a? — 2ab + b?]

[Using, (a + b)? = a + 2ab + b?]

[Using, (a— b)? = a? — 2ab + b?]

[Using, (a + b)? = a2+ 2ab + b?]

[Using, (a + b) (a—b) = a - b?]

[Using, (a + b) (a—b) = a— b?]

[Using, (a—b)? =a%— 2ab + b?]
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3. Find the following squares, using the identities:

(i) (pq + 5r)? (ii) (5a/2 — 3b/5)?

(iii) (N2a + V3b)>  (iv) (2x/3y — 3y/2x)?

Solution:

(i) (pq + 5r)°

= (pg)? + 2 x pq x 5r + (5r)? [Using, (a + b)? = a2 + 2ab + b?]
= p?g? + 10pqr + 25r2

(ii) (5a/2 — 3b/5)?
= (5a/2)2— 2 x (5a/2) x (-3b/5) + (3b/5)2  [Using, (a— b)? = &% — 2ab + b?]
= 25a%/4 — 3ab + 9b%/25

(iii) (V2a + V3b)?
= (\2a)? + 2 x \2a x \3b + (V3b)? [Using, (a + b)? = a® + 2ab + b?]
= 2a% + 2\6ab + 3b?

(iv) (2x/3y — 3y/2x)?

(25 )2

(2 _zxz_xxﬁ’._},[ﬂ] {(a—b)? = a® — 2ab + b}
3y 2y A

a9

- —5 -2
9y% . 4x

4. Using the identity, (x + a) (x + b) = x? + (a + b)x + ab, find the following products:
() (x+7) (x+3)

(ii) 3x + 4) (3x - 5)

(iii) (p* + 29) (p* - 30)

(iv) (abc + 3) (abc - 5)

Solution:

(i) (x+7) (x+3)
=(X)*+ (7 +3)x+7x3
=x%+10x + 21

(ii) 3x +4) (3x - 5)
= (3x)%2+ (4 -5) (3X) + 4 x (-5)
=9x?>—-3x-20

(iii) (P + 2g)(p* - 3q)
= (p%)* + (29 - 3q)p* + 2q x (-3q)
=p* - p’q-6pq

(iv) (abc + 3) (abc —5)
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= (abc)? + (3—5)abc + 3 x (-5)
= a’b?c® — 2abc — 15

5. Using the identity, (x + a) (X + b) = x2 + (a + b)x + ab, evaluate the following:
(i) 203 x 204

(ii) 8.2 x 8.7

(iii) 107 x 93

Solution:

(i) 203 x 204

= (200 + 3) (200 + 4)

= (200)% + (3 + 4) x 200 + 3 x 4
= 40000 + 1400 + 12

= 41412

(ii) 8.2 x 8.7

=(8+0.2)(8+0.7)
=(8)?+(0.2+0.7) x8+0.2x0.7
=64 + 8 x (0.9) + 0.14
=64+72+0.14

=71.34

(iii) 107 x 93

= (100 + 7) (100 — 7)

= (100)2 + (7 — 7) x 100+ 7 X (-7)
= 10000 + 0 — 49

= 9951

6. Using the identity a> — b? = (a + b) (a—b), find
(i) 532 — 472

(ii) (2.05) — (0.95)2

(iii)) (14.3)? - (5.7)?

Solution:

(i) 532 — 472

='(50 + 3) (50 — 3)
= (50)° - (3)?

= 2500 — 9

= 2491

(ii) (2.05)% — (0.95)?

= (2.05 + 0.95) (2.05 — 0.95)
=3 x1.10

=3.3

(iii) (14.3)2 — (5.7)?
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=(14.3+5.7) (14.3-5.7)
=20x 8.6
=172

7. Simplify the following:

(i) (2x + 5y)* + (2x - 5y)?

(i) (7a/2 — 5b/2)? — (5a/2 — Tb/2)?
(iii) (p* - 9°r)* + 2p°gP’r
Solution:

(i) (2x + 5y)? + (2x — 5y)? [Using, (a+ b)? = a? + 2ab + b?]
= (2x)% + 2 x 2x x By + (By)? + (2X)? — 2 x 2X x 5y + (5y)?

= 4x2 + 20xy + 25y? + 4x2 — 20xy + 25y?

= 8x? + 50y?

(ii) (7a/2 — 5b/2)% — (5a/2 — Th/2)?

|G 2edango (3] |- (3o 23]

= ﬁaz ~£ab+—2—§-b2] - £§—a;E —EabJr—@bz
4 2 4 2

4 4
= 342&— 375a5+ —273—1#— -2:12(:2 + %éab-» 34—93?2
= _‘,"f_az_ 345_02+ E?bz— 542112
= -?az - :?bz
= 6a* — 6b?
(i) (p? — g%r)? + 2p?gfr [Using, (a— b)? = a2 — 2ab + b?]

= (p%)? -2 x p? x g°r + (q°r)> + 2p°q°r
=p*—2p%q + q'r* + 2p°°r
= p* + gr?

8. Show that:

(i) (4x + 7y)% — (4x — Ty)? = 112xy

(i) (3p/7 — 79/6)? + pq = 9p?/49 + 490°/36

(i) (p-ap+a)+(@-nN@+nN+T-p)(r+p)=0
Solution:

(i) Taking LHS, we have

LHS = (4x + 7y)? — (4x — 7y)? [Using, (a+ b)? = a2 + 2ab + b?]
= [(4x)* + 2 x 4x x Ty + (7y)*] - [(4x)* =2 x 4x + 7y + (Ty)?]
= (16x2 + 56Xy + 49y?) — (16x° — 56Xy + 49y?)
= 16x? + 56Xy + 49y? — 16X? + 56Xy — 49y?
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=112xy = RHS
(1) Taking LHS, we have
2
LHS = = P +
77767 TP

_1)2 zxzngji = 22 2ab s
- '?p - 7 Gq 6q Pq {(a_)_ —<a }

9 49
_ _ 22 2
2P ~Pat 34 g

9 49
- — bilis B
207+ 364 ~RHS

(iii) Taking LHS, we have

LHS=(p-q)(p+a) +(@-1)(q+r)+(r—p)(r+p)
=p?— P+ P —r2+r2—p? [Using, (a + b) (a—b) = a?— b?]
=0 =RHS

9. If x + 1/x = 2, evaluate:
(i) X2+ 1/x% (i) x* + 1x4
Solution:

(i) We have, x + 1/x =2

On squaring on both sides, we get
(x + 1/x)? = 22
X2+2xxx1Xx+1/x*=4

X2 +2+1/x*=4

X2+ 1x2=4-2

Thus,

X2+ 1/x2=2

(ii) Again squaring, we get
(X% + 1/x?)? = 22
XP+2xx2x 12+ 1/x4 =4
x*+2+1/x4=4
x*+1xP=4-2

Thus,

x*+1x4=2

10. If x — 1/x = 7, evaluate:
(i) x®+1/x2 (i) x* + /x4
Solution:

We have, x — 1/x =7
On squaring on both sides, we get
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(X — 1/x)? = 72

X2 —2xx?x 1/x2 + 1/x* = 49
X2 —2+1/x* =49

X2+ 1x*=49+2

Thus,

x? + 1/x* =51

(if) Again squaring, we get

(X? + 1/x?)? = 512

x4+ 1/x4 + 2 x x% x 1/x% = 2601
x*+ 1/x* + 2 = 2601

x*+1/x* = 2601 -2

Thus,

x* + 1/x* = 2599

11. If X2 + 1/x? = 23, evaluate:
(i) x + 1/x (if) x = 1/x
Solution:

We have, X% + 1/x?= 23
(i) (X + 1/X)2=x2 + 1/x> + 2
=23+2
=25
Taking square root on both sides, we get
(x+1/x) =45
Thus, x+ 1/x =50r -5

(i) (X —1/X)> =x® + 1/x* - 2
=23-2
=21
Taking square root on both sides, we get
(x + 1/x) = +\21
Thus, x + 1/x = V21 or -\21

12. If a+ b =9 and ab = 10, find the value of a® + b°.
Solution:

Given,

atb=9andab=10

Now, squaring a + b =9 on both sides, we have
(@a+h)*=(9)

a’+Db%+2ab=81

a2 +b?+2x10=81

a’+b*+20=81

a’?+b*=81-20=61

~a?+b?=61


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

ML Aggarwal Solutions for Class 8 Maths
Chapter 10: Algebraic Expressions and Identities

13. If a— b = 6 and a? + b? = 42, find the value of
Solution:

Given

a-b=6anda®+b*=42

a—b=6

Now, squaring a — b = 6 on both sides, we have
(a—b)* = (6)

a’ + b?—2ab =36

42 — 2ab =36

2ab=42-36=6

ab=6/2=3

~ab=3

14. If a® + b? = 41 and ab = 4, find the values of
(a+b

(ii)a—b

Solution:

Given, a®?+b?=41andab =4
(i) (a + b)2 = &% + b? + 2ab
=41+2x4
=41+8
=49
~at+tb=4+7

(i) (@a—b)2 = a2+ b?— 2ab
=41-2x4
=41-8
=33

~a—b=+V33
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Check Your Progress

1. Add the following expressions:

(i) -5x%y + 3xy? — Txy + 8, 12x%y — bxy? + 3xy — 2
(i) 9xy + 3yz — 5zx, 4yz + 9zx — 5y, -5xz + 2x — 5xy
Solution:

(i) (-5x2y + 3xy? — 7xy + 8) + (12x%y — 5xy? + 3xy — 2)
= 7X%y — 2Xy? — 4xy + 6

(i) (9xy + 3yz — 52x) + (4yz + 9zx — 5y, -5xz + 2X — 5xy)
= 4xXy + 7yz — zX + 2X — 5y

2. Subtract:
()5a+3b+11lc-2from3a+5b-9c+3

(ii) 10x2 — 8y? + 5y — 3 from 8x? — 5xy + 2y?+ 5x — 3y
Solution:

(i)5a—-3b+11lc—2from3a+5b-9c+3
=((Ba+5b-9c+3)—(5a—-3b+11lc-2)
=3a+5b-9c+3-5a+3b—-1lc+2
=-2a+8b-20c+5

(i) 10x? — 8y? + 5y — 3 from 8x% — 5xy + 2y? + 5x — 3y
= (8x% — 5xy + 2y? + 5x — 3y) — (10x? — 8y? + 5y — 3)
= 8x? —5xy + 2y? + 5x — 3y — 10x? + 8y? — 5y + 3

3. What must be added to 5x? — 3x + 1 to get 3x3 — 7x? + 8?
Solution:

From the question, the required expression is
=(3x3-7x*+8) — (5x*—3x + 1)

=3 -7x*+8-5x*+3x -1

=3 - 12X+ 3x + 7

4. Find the product of

(i) 3x%y and -4xy?

(i1) —(4/5)xy, (5/7)yz and —(14/9)zx
Solution:

Product of:

(i) 3x%y and -4xy?
= 3x% x (-4xy?)

- _12X2+l y1+2

= 12x3y3
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(i1) <(4/5)xy, (5/7)yz and —(14/9)zx
= —(4/5)xy % (5/7)yz x —(14/9)zx

= —(4/5) x (5/7) x —(14/9) x?y?z?

= (8/9)x%y?z?

5. Multiply:

(i) (3pq — 4p? + 507 + 7) by -7pq

(ii) (3/4x%y — 4/5xy + 5/6xy?) by — 15xyz
Solution:

(i) Bpg —4p® + 59° + 7) ><2(-7pq) ,
= -7pq x 3pq — 7pq x (-4p?) + (-7pq) (59%) — 7pq x 7
= -21p?q? + 28p°q — 35pg° — 49pq

(i) (3/4x?y — 4/5xy + 5/6xy?) x (- 15xyz)

3, 4 5 5
= _15xyz Ex yégxy+gxy

3 _ -'4 i E 2
=—15xyz zxzy— 15xyz ‘5_'1}’ — 15xyz 6-1'}“'

—45 25
= '4—x3y23 + l2x2y"'z - ?xzysz

6. Multiply:

(i) (5x? + 4x — 2) by (3 =% — 4x?)

(i) (7x2 + 12xy — 9y?) by (3x? — 5xy + 3y?)
Solution:

(i) (5x% + 4x —2) x (3 —x —4x?)

= 5x%(3 — X — 4%?) + 4X(3 — X — 4x?) — 2(3x — X — 4x?)

= 15x? — 5x3 — 20x* + 12X — 4x% — 16x3 — 6X + 2X + 8x?
=-20x* — 21x3 + 19x% + 14x — 6

(i) (7x% + 12xy — 9y?) X (3x% — 5xy + 3y?)

= 7x3(3x% — 5xy + 3y?) + 12xy(3x? — 5xy + 3y?) — 9y?(3x? — 5xy + 3y?)

= 21x* — 35x%y + 21x%y? + 36x3y — 60x%y? + 36xy° — 27x2y? + 45xy® — 27y*
= 21x* + X3y + 81xy® — 66x%y? — 27y*

7. Simplify the following expressions and evaluate them as directed:
(i) (3ab — 2a? + 5b?) x (2b®> —5ab + 3a%) + 8a’b — 7b* fora=1,b=-1
(i) (1.7x — 2.5y) (2y + 3x + 4) — 7.8x2— 10y for x =0, y = 1.

Solution:

(i) (3ab — 2a + 5b?) x (2b? — 5ab + 3a?) + 8a% — 7b’
= 3ab(2b? — 5ab + 3a?) — 2a%(2b? — 5ab + 3a%) + 5b?(2b? — 5ab + 3a?) + 8a%b — 7b*
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= 6ab® — 15a°b? + 9a%b — 4a’b? + 10a°b — 6a* + 10b* — 25ab® + 15ab? + 8a%b — 7b*
= 27a%b — 4a’b? — 19ab® — 6a* + 3b*

Putting,a=1and b = (-1)

=27(1)° (-1) — 4(1)* (-1)* - 19 (1) (-1)° — 6(2)* + 3(-1)*

=27-4+19-6+3

37+ 22

-15

(i) (1.7% — 2.5y) (2y + 3 + 4) — 7.8x2 — 10y

1.7x(2y + 3x + 4) — 2.5y(2y + 3x + 4) — 7.8x> — 10y

= 3.4xy + 5.1x% + 6.8x — 5y? — 7.5xy — 10y — 7.8x% — 10y
=-2.7x% — 4.1xy — 5y? + 6.8x — 20y

Putting,x =0andy =1
=-27x0-41x0x1-5(1)*+68x0-20x1
=0+0-5+0-20

=-25

8. Carry out the following divisions:
(i) 66pg2re + 11qr?

(i) (x3 + 2x2 + 3x) + 2x

Solution:

(i) 66pqg?rs/ 11qr?
= 6pg?r3?
=6pqr

(i) (x3 + 2x% + 3x)/ 2x
= X3/2X + 2X3/2x + 3x/2x
= X2+ X+32

9. Divide 10x* — 19x3 + 17x2 + 15x — 42 by 2x? — 3x + 5.
Solution:

(10x* — 19x3 + 17x% + 15x — 42) + (2x> —3x + 5)
Performing long division, we have
S5x° ~2x -7 ~
2x" = 3x+ 5)10x" = 19x + 17x" + 15x — 42
10x" — 15x" +25x°
— - -
—4x’ — 8’ + 15x
—4x’ + 6x — 10x
+ - +
—14x" +25x — 42
-14x" +21x-35
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Thus, Quotient = 5x? — 2x — 7 and Remainder = 4x — 7

10. Using identities, find the following products:

(1) (3x + 4y) (3x + 4y)

(i) (5a/2 - b) (5a/2 - b)

(iii) (3.5m —1.5n) (3.5m + 1.5n)
(iv) (Txy =2) (7Txy + 7)
Solution:

(1) (3x + 4y) (3x + 4y)

= (3x + 4y)?

= (3X)2 + 2 x 3X x 4y + (4y)?
= Ox? + 24xy + 16y?

(ii) (5a/2 - b) (5a/2 — b)

= (58/2 - b?

= (5a/2)% + 2 x 5a/2 % (-b) + (b)?
= 2538%/4 — 5ab + b?

(iiii) (3.5M — 1.5n) (3.5m + 1.5n)
= (3.5m)? — (1.5n)?
=12.25m? — 2.25n?

(iv) (7xy —2)(7xy + 7)

[Using, (a + b)? = a2 + 2ab + b?]

[Using, (a— b)? = a? — 2ab + b?]

[Using, (a— b)(a + b) = a®> — b?]

= (Txy)?+ (-2 + 7) x (7xy) + (<2) x 7 [Using, (x + a)(x + b) = x? + (a + b)x + ab]

= 49x2y? + 35xy — 14

11. Using suitable identities, evaluate the following:

(i) 1052

(i) 972

(iii) 201 x 199
(iv) 872 — 132

(v) 105 x 107

Solution:

(i) (105)? = (100 + 5)?

= (100)? + 2 x 100 x 5 + (5)?
=10000 + 1000 + 25
=11025

(if) (97)2 = (100 — 3)2

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

= 10009 — 600

= 9409

[Using, (a + b)? = a2 + 2ab + b?]

[Using, (a—b)? = a%— 2ab + b?]
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(iii) 201 x 199 = (200 + 1) (200 — 1)

= (200)* - (1)?
= 40000 - 1
= 39999

(iv) 872 — 132

= (87 + 13) (87- 13)
=100 x 74

= 7400

(v) 105 x 107

= (100 + 5) (100 + 7)
=(100)>+ (5+7) x 100 +5x 7
=10000 + 1200 + 35

=11235

12. Prove that following:
(i) (a+ b)*> - (a—b)> + 4ab

(ii) (2a + 3b)2 + (2a — 3b)2 = 8a? + 18b?

Solution:

(i) Taking the RHS, we have
RHS = (a—b)? + 4ab
= a’— 2ab + b? + 4ab
=a% + 2ab + b?
=(a+b)>=L.H.S.

(i) Taking the LHS, we have
LHS = (2a + 3b)? + (1a— 3b)?
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[Using, (a + b) (a—b) = a?— b?]

[Using, a®— b? = (a + b)(a — b)]

[Using, (x + a)(x —b) = x% + (a + b)x + ab]

= (2a)2 + 2 x 2a x 3b + (3b)? + (28)2 — 2 x 2a x 3b + (3b)?
= 4a% + 12ab + 9b? + 4a% — 12ab + 9b?

= 8a’ + 18b* = RHS

13. If x + 1/x = 5, evaluate
(i) x®+1/x2 (i) x* + 1/x
Solution:

(i) We have, x + 1/x =5

On squaring on both sides, we get
(X + 1/x)? = 52

X2+ 12 +2xxx1/x=25

X2+ 2+ 1/x°=25

x>+ 1/x2=25-2

Hence, x? + 1/x* = 23

(ii) Again, squaring x> + 1/x? = 23 on both sides, we get
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(X% + 1/x?)? = 232

X+ X+ 2 x x4 x 1/x* =529
x*+ 1/x* +2 =529

x*+ 1/x* =529 -2

Hence,

x* + 1/x* = 527

14. If a+ b =5and a? + b? = 13, find ab.
Solution:

Given,

a+b=5anda®+b>=13

On squaring a + b = 5 both sides, we get
(a+b)* = (55

a?+b%+2ab =25
13+2ab=25=2ab=25-13=12
=>ab=12/2=6

~ab=6
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