Introduction
Algebraic Expression: In simple terms, an algebraic expression is any expression containing

constants, variables and the operations like addition, subtraction, multiplication etc.
For example: 5x — 2,4xy + 5

Addition of algebraic expressions: First we collect like terms and then add them. We write the
terms of the given expressions in the same order in form of rows with like terms below each

other and adding column wise.
Subtraction of algebraic expressions:
Stepl: Arrange the terms of the given expressions in the same order.

Step2: write the given expressions in two rows in such a way that the like terms occur one below

the other, keeping the expression to be subtracted in the second row.

Step3: Change the sign of each term in the lower row from + to — and from — to +.
Step4: with new signs of the terms of lower row, add column wise.

Examples:

Example 1 - Add: 6a + 8b — 5¢,2b+ ¢ —4aand a — 3b — 2¢

Solution - We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise.

6a + 8b — 5¢
—4a+2b+c

a—3b—2c

3a+7b—6c




Example 2 - Add: 5x% + 3x — 8, 4x + 7 — 2x? and 6 — 5x + 4x?

Solution - We will write all the expressions in the rows in the manner that like terms occur one
below the other and then add them column wise.
5x2 +3x—8
—2x% +4x +7

4x2 —5x + 6

7x% +2x+5

Example 3 - Add: 8x% — 5xy + 3y?, 2xy — 6y? + 3x? and y* + xy — 6x?

Solution — We will write all the expressions in the rows in the manner that like terms occur one
below the other and then add them column wise.

8x2 — 5xy + 3y?
3x2 + 2xy — 6y?

—6x2% + xy + y?

5x2 — 2xy — 2y?

Example 4 - Subtract 4a + 5b — 3c from 6a — 3b + ¢

Solution - 60— 3b + ¢
4a +5b — 3¢
- - +
2a —8b +4c

Example 5 - Subtract 3x* — 6x — 4 from 5 + x — 2x?

Solution - o 4 x 45

3x%2 —6x — 4

-+ +

—5x2+7x+9



Exercise 6A

Add:

Question 1 - 8ab, —5ab, 3ab, —ab

Solution - We have, 8ab + (—5ab) + 3ab + (—ab)
=>8ab —5ab + 3ab —ab = 11ab — 6ab = 5ab
Question 2 - 7x, —3x,5x, —x, —2x

Solution - We have, 7x + (—3x) + 5x + (—x) + (—2x)
=>7x—3x+5x —x—2x =12x — 6x = 6x

Question 3-3a —4b + 4c,2a + 3b —8c,a— 6b + c

Solution - 3 — 4b + 4¢
2a +3b — 8¢

a—6b+c
6a —7b — 3c

Question4-5x — 8y + 2z, 3z— 4y —2x,6y—z—x and 3x — 2z — 3y

Solution - We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise

5x —8y + 2z
—2x—4y+3z
—x+6y—z

3x -3y —2z

5x -9y + 2z




Question 5 - 6ax — 2by + 3cz,6by — 11ax — cz and 10cz — 2ax — 3by

Solution - We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise.

6ax — 2by + 3cz
—1lax + 6by — cz

—2ax — 3by + 10cz

—7ax + by + 12cz

Question 6 - 2x3 —9x% + 8,3x%> —6x —5,7x3 — 10x + 1 and 3 + 2x — 5x% — 4x3

Solution -We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise

2x3 —9x%2 +0x +8
0x3 +3x%2—-6x—-5
7x3 + 0x? — 10x + 1

—4x3 —5x*+2x+3

5x3 —11x% — 14x + 7

Question7-6p+4q—1r+3,2r—-5p—6,11q—7p+2r—1and 2q —3r+4

Solution - We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise

6p+4q—71+3
—5p+0gq+2r—=6
-7p+11g+2r—-1

Op+2qg—3r+4

—6p + 17¢q



Question 8 - 4x% — 7xy + 4y* — 3,5 + 6y? — 8xy + x? and 6 — 2xy + 2x* — 5y?

Solution -We will write all the expressions in the rows in the manner that like terms occur one

below the other and then add them column wise.

4x% —7xy + 4y? -3
x2 —8xy+6y%>+5

2x? —2xy —5y% +6

7x% —17xy + 5y% + 8

Subtract:
Question 9: 3a?b from -5a%b
Solution -We have (—5a?b — 3a?b)
=-8a%b
Question 10: -8pqg from 6pq
Solution - We have (6pqg — (-8pQ))
= (6pg+8pa)
= 14pq
Question 11: -2abc from -8abc
Solution -We have(—8abc) — (—2abc))
= —8abc + 2abc
= —6abc
Question 12: -16p from -11p
Solution -We have (11p — (-16p))
= (11p+16p)

=27p



Question 13: 2a—5b+2c—9from3a—4b—c+ 6

Solution - 3a—4b—c+6

2a —5b+2c—9

— + — +

a+b—3c+ 15

Question 14: —6p +q+ 3r + 8 fromp —2q — 5r — 8

Solution - p—2q—5r—8

—6p+q+3r+8

_|__ —_ —_

7p —3q —8r — 16

Question 15: x3 + 3x% — 5x + 4 from 3x3 — x? + 2x — 4

Solution - 333 — x2 + 25 — 4

x343x%2—-5x+4

—_ = + —

2x3 —4x%+7x -8

Question 16: 5y* — 3y% + 2y* + y — 1 from 4y* — 2y3 —6y* —y + 5

Solution - ay* =293 —6y7 — y +5

Sy*—3y3+2y?2+y—1

-+ - - 4+

—y*+y3-8y?-2y+6




Question 17: 4p? + 5q* — 6r? + 7 from 3p?2 — 49> - 512 - 6

Solution - 3p? — 4g% — 512 — 6

4p? +5q%? — 612 +7

— — + —

—p? —9¢% + 12 —13

Question 18: What must be subtracted from 3a? — 6ab — 3b* — 1 to get 4a* — 7ab —
4b* +1?

Solution - Let x be subtracted from 3a? — 6ab — 3b? — 1to get 4a® — 7ab — 4b* + 1
Then,(3a? — 6ab — 3b? — 1) - (x) = (4a? — 7ab — 4b? + 1)

=>x=(3a? — 6ab — 3b? — 1) - (4a%? — 7ab — 4b* + 1)

3a? —6ab —3b%> -1
4a% — 7ab — 4b* + 1

—a* +ab +b* -2

Thus, x = —a?+ab + b? =2

Question 19 - The two adjacent sides of a rectangle are 5x% — 3y? andx? + 2xy. Find the
perimeter.

Solution - We are given the adjacent sides of rectangle as shown in figure:
) c

A 5x2 — 3y? B

x% + 2xy



We know that perimeter = sum of all the sides

Since AB = CD = 5x2 — 3y? (Opposite sides of rectangle are
equal)

Also, AD = BC = x? + 2xy

Thus, perimeter of rectangle = AB+BC+CD+AD

5x2 — 3y?% + Oxy
5x2 — 3y? + Oxy
x% + 0y?% + 2xy

x% + 0y?% + 2xy

12x% — 6y% + 4xy

Question 20 - The perimeter of triangle is 6p% — 4p + 9 and two of its sides are p? — 2p +
1 and3p? — 5p + 3. Find the third side of the triangle.

A
Solution -We know that perimeter of triangle = sum of all three sides
Perimeter = AB+BC+AC
Here, perimeter = 6p? — 4p + 9

AB=p?—-2p+1

BC=3p?—-5p+3

AC =?

Since, perimeter = AB+BC+AC
=>6p?—4p+9=(p?>—-2p+1)+(3p?—-5p+3)+AC
=>6p? —4p+9 =((p*+3p*) + (-2p—5p)+ (1+3)) + AC

=>6p? —4p + 9 = (4p? — 7p + 4)+AC



=>AC =(6p* —4p +9) - (4p* —7p+ 4)

6p? —4p +9
4p?> —7p + 4

— + —

2p*+3p+5

Therefore, third side AC = 2p? + 3p + 5

Multiplication of algebraic expressions
Two simple rules:

(a) The product of two factors with like signs is positive, and the product of two factors with
unlike signs is negative

(b) If x is a variable and m, n are positive integers, then (x™ x x™) = x(M+™)
Let us understand by examples:

Example 1 - Find the product of:

(a) 6xy and — 3x%y3

Solution - Product of two monomials = (product of their numerical coefficients) x(product of
their variable parts)

(6xy) X (=3x2y3) = (6 X (=3)) X (xy x x2y3) = —18x(1+2)y(1+3) = _18x3y*
(b) 7ab?, —4a?b and — 5abc

Solution -(7ab?) x (—4a2b) x (—5abc)

= (7 X (—4) X (=5)) x (a2 Dp+1+1) ()

=140a*b*c

Example 2 - Find each of the following products:

(a) 5a%?b? x (3a® — 4ab + 6b?)



Solution-Sinceax (b+c)=axb+aXxXc

Thus, 5a?b? x (3a? — 4ab + 6b?)

= (5a%b?) x (3a?) + (5a?b?) x (—4ab) + (5a*b?) x (6b?)
=15a*b? — 20a3b® + 30a?b*

(b) (—3x%y) x (4x%y — 3xy? + 4x — 5y)
Solution-Sinceax (b+c)=axb+axXc

Thus, (—3x2y) X (4x%y — 3xy? + 4x — 5y)

= (=3x%y) X (4x%y) + (=3x%y) X (=3xy?) + (=3x%y) X (4x) + (=3x%y) X (=5y)
= —12x*y? + 9x3y3 — 12x3y + 15x2y?

Example 3 - Multiply (3x + 5y) and (5x — 7y)

Solution -Since by distributive law, we have (a + b) X (c+d) =a X (c+d) + b X (¢ + d)
Thus, (3x + 5y) X (5x — 7y)

=3x(5x — 7y) + 5y(5x — 7y)

=(Bx x5x—3xx7y)+ (5y X5x — 5y X 7y)

= (15x% — 21xy) + (25xy — 35y?)

= 15x2 — 21xy + 25xy — 35y?

= 15x2 + 4xy — 35y?

Example 4 - Multiply (3x% + y?) by (2x? + 3y?)

Solution - (3x% + y?) x (2x% + 3y?)

=3x2(2x?% + 3y?%) + y2(2x? 4+ 3y?)

= 6x* + 9x2y? + 2x2%y? + 3y*

=6x*+ 11x%y? + 3y*

Example 5 - Multiply (5x2 — 6x + 9) by (2x — 3)

Solution -(2x — 3) X (5x% — 6x + 9)

=2x(5x% —6x+9) — 3(5x% — 6x + 9)



=10x3 — 12x? + 18x — 15x2 + 18x — 27

= 10x3 — 12x2 — 15x2 + 18x + 18x — 27

=10x3 — 27x?% + 36x — 27

Example 6 - Multiply (2x? — 5x + 4) by (x?> + 7x — 8)

Solution -(2x? — 5x + 4) X (x2 + 7x — 8)

=2x2(x®*+7x—8)—5x(x2+7x —8) + 4(x*> + 7x — 8)

=2x* + 14x3 — 16x? — 5x3 — 35x2% + 40x + 4x2 + 28x — 32

=2x* + 14x3 — 5x3 — 16x2 — 35x2 + 4x? + 40x + 28x — 32

=2x*+ 9x3 — 47x% + 68x — 32

Example 7 - Multiply (2x3 — 5x% — x + 7) by (3 — 2x + 4x?)

Solution - (3 — 2x + 4x?) X (2x3 —5x2 —x + 7)

=3(2x3 —5x2—x+7)—2x(2x3—5x2 —x+7) +4x?(2x3 = 5x2 —x + 7)
=6x3 — 15x% — 3x + 21 — 4x* + 10x3 + 2x% — 14x + 8x° — 20x* — 4x3 + 28x?
=8x> — 4x* — 20x* + 6x3 + 10x3 — 4x3 — 15x2 + 2x2? + 28x%2 — 3x — 14x + 21

=8x% —24x* 4+ 12x3 + 15x%2 — 17x + 21

Exercise 6B

Find each of the following products:
Question 1: (5x+7) X (3x +4)
Solution - 5x(3x +4) + 7(3x + 4)
=15x2% + 20x + 21x + 28

=15x% + 41x + 28

Question 2: (4x +9) X (x — 6)
Solution - 4x(x — 6) + 9(x — 6)

=4x% —24x +9x — 54



=4x? — 15x — 54

Question 3: (2x +5) X (4x — 3)
Solution -2x(4x — 3) + 5(4x — 3)
=8x% — 6x + 20x — 15

=8x?% + 14x — 15

Question 4: 3y —8) x (5y — 1)
Solution - 3y(5y — 1) —8(5y — 1)
=15y2 =3y — 40y + 1

=15y2 — 43y +1

Question 5: (7x + 2y) X (x + 4y)
Solution - 7x(x + 4y) + 2y(x + 4y)
=7x?% + 28xy + 2xy + 8y?

= 7x?% + 30xy + 8y?

Question 6: (9x + 5y) X (4x + 3y)
Solution - 9x(4x + 3y) + 5y(4x + 3y)
=36x2 + 27xy + 20xy + 15y?
=36x% + 47xy + 15y?

Question 7: (3m — 4n) x (2m — 3n)
Solution - 3m(2m — 3n) — 4n(2m — 3n)
= 6m? — 9mn — 8mn + 12n?

= 6m? — 17mn + 12n?

Question 8: (x?2 — a?) X (x — a)
Solution - x(x? — a?) —a(x? — a?)
=x3—xa? —ax*+a?

Question 9: (x? — y?) x (x + 2y)



Solution - x(x? —y?) + 2y(x* — y?)

=x3 —xy? + 2x%y — 2y3

Question 10: (3p? + %) x (2p? — 3¢?)
Solution - 3p?(2p? — 3¢%) + q?(2p? — 3¢?)
=6p* — 9p*q® + 2p°q* — 3¢*

= 6p* — 7p*q® — 3q¢*

Question 11: (2x% — 5y2) x (x% + 3y?)
Solution - 2x?%(x2 + 3y?) — 5y?(x? + 3y?)
=2x* + 6x%y? — 5x%y? — 15y*

=2x* + x?y? — 15y*

Question 12: (x3 — y3) x (x% + y?)
Solution - x3(x? + y2) — y3(x? + y?)

= x5+ x3y% — x2y3 — y5

Question13: (x* + y*) x (x? — y?)
Solution - x*(x2? — y2) + y*(x? — y?)

=x6 — x*y? + x2y* — y*

: . 1 1
Question 14: (x* + DX (x+)

Solution - x* (x + 1) +(x+)
X X X

1 1
=x*+xP+ S+
Find each of the following products:

Question 15: (x2 —3x +7) X (2x + 3)

Solution - 2x(x?2 = 3x + 7) + 3(x?> — 3x + 7)



=2x3 — 6x% + 14x + 3x% —9x + 21
=2x3—6x% +3x%+ 14x — 9x + 21
=2x3—3x% +5x + 21

Question 16: (3x* + 5x —9) x (3x —5)
Solution - 3x(3x%2 + 5x —9) — 5(3x% + 5x — 9)
=9x3 + 15x% — 27x — 15x2 — 25x + 45
=9x3 + 15x2 — 15x2 — 27x — 25x + 45
=9x3 — 52x + 45

Question 17: (x> —xy + y*) X (x + y)
Solution: x(x? —xy + y?) + y(x? — xy + y?)
=x3 —x%y + xy? + x%y —xy? + y3

=x3 —x?y +x%y +xy? —xy* +y3

= x3 4 y3

Question 18: (x> + xy + y*) X (x — y)
Solution: x(x? + xy + %) — y(x? + xy + y?)
=x3 +x%y + xy? —x%y —xy? —y3

=x3 +x%y — x%y + xy? —xy? —y3

= x3 —y3

Question 19: (x® — 2x%2 +5) x (4x — 1)
Solution: 4x(x3 — 2x? +5) — 1(x3 — 2x? + 5)
=4x* —8x3 +20x —x3+ 2x2 -5

=4x* —8x3 —x3+ 2x?2+20x -5
=4x*—9x3 + 2x2+20x -5

Question 20: (9x% — x + 15) x (%2 — 3)

Solution: x2(9x2? — x + 15) — 3(9x% — x + 15)



=9x* — x3 4+ 15x% — 27x% 4+ 3x — 45

=9x* — x3 —12x2% + 3x — 45

Question 21: (x> — 5x + 8) x (x* + 2)

Solution: x?(x? — 5x + 8) + 2(x?> — 5x + 8)
=x*—5x34+8x%2+ 2x% —10x + 16

=x*—-5x34+10x? —10x + 16

Question 22: (x3 = 5x%> +3x+ 1) x (x> — 3)

Solution: x?(x3 —5x2+3x +1) —3(x3—-5x2+3x + 1)
=x°%—5x*+3x3 4+ x2 —3x3+15x? —9x — 3

= x5 —5x*+3x3—3x3+x%+ 15x? —9x — 3
=x°—5x*+16x%2 —9x — 3

Question 23: Bx+2y—4) X (x—y +2)

Solution: x(3x + 2y —4) —y(Bx + 2y —4) + 2(3x + 2y — 4)
=3x%2+2xy—4x —3xy — 2y +4y+6x+4y—8
=3x2+2xy—3xy—4x+ 6x — 2y +4y+4y—8
=3x2—xy+2x—2y*+8y—38

Question 24: (x> = 5x +8) x (x* +2x —3)

Solution: x?(x? + 2x —3) = 5x(x? + 2x — 3) + 8(x%? + 2x — 3)
=x*+ 2x3 — 3x% — 5x3 — 10x2 + 15x + 8x% + 16x — 24
=x*+ 2x3 — 5x3 — 3x? — 10x2 + 8x% + 15x + 16x — 24
=x*—3x3—5x%+31x — 24

Question 25: (2x% +3x —7) x (3x2 —5x + 4)

Solution: 2x2(3x? — 5x + 4) + 3x(3x2 —5x + 4) — 7(3x?> — 5x + 4)
=6x*— 10x3 + 8x2 + 9x3 — 15x2 + 12x — 21x? + 35x — 21

=6x*—10x3+9x3 4+ 8x% —15x%2 — 21x% + 12x + 35x — 21



= 6x*—x3—28x2+47x - 21

Question 26: (9x2 —x+15) x (x2 —x—1)

Solution: 9x2(x? —x —1) —x(x?—x—1) +15(x>* —x — 1)
=9x* —9x3 —9x2 —x3 + x? + x + 15x%2 — 15x — 15

=9x* —9x3 —x3 —9x? + x2 + 15x? + x — 15x — 15

=9x* — 10x3 + 7x% — 14x — 15

Division of algebraic expressions:

If x is a variable and m, n are positive integers such that m > n then
(x™ = x™) =xmT"

Example 1 - Divide

(a) 8x%y3 By —2xy

8x2};3 — (%)x2—1y3—1

Solution - We have:

= —4xy?
(b) —15x3yz3 By—5xyz?>

—15x3y23

Solution - We have: 5
—5xyz

- (—__155)x3—123—2
= 3x?%z
Example 2 - Divide:

(a) 6x° + 18x* — 3x2 By 3x2

6x°+18x*—3x2

Solution - We have: >
3x

Note: when we divide a polynomial by a monomial, divide each term of the polynomial by the
monomial.

6x>  18x* 3x?

== 4 = =
3x2 3x2 3x2

=2x°"2+6x*% -1



=2x3+6x% -1
(b) 20x3y + 12x2y? — 10xy By 2xy

20x3y+12x2y%-10xy
2xy

Solution - We have:

_ 20x3y n 12x%2y2  10xy

2xy 2xy 2xy
=10x3"1 + 6x271y2"1 -5
=10x2+ 6xy —5
Division of a polynomial by a polynomial
There is a procedure to solve this as follows:
Stepl: Arrange the terms of the dividend and divisor in descending order of their degrees.

Step2: Divide the first term of the dividend by the first term of the divisor to obtain the first term
of the quotient.

Step3: Multiply all the terms of the divisor by the first term of the quotient and subtract the result
from the dividend.

Step4: Consider the remainder (if any) as a new dividend and proceed as before.

Step5: Repeat this process till we obtain a remainder which is either 0 or a polynomial of degree
less than that of the divisor.

Example 3 - Divide 2x?> + 3x + 1 by x + 1

Solution -

+1 ) ( 2x+1
x 2x% +3x+1

2x% 4+ 2x

x+1

x+1




Thus, we get quotient = 2x + 1

Example 4 - Divide 9x — 6x% + x> — 2 by x — 2
Solution - First we will arrange dividend in the descending order,

Dividend =9x — 6x%2 +x3 —2=x3—6x24+9x — 2

x—=2 ) ( x% — 4x+1
x3 —6x%+9x —2

x3 — 2x?

- 4+

—4x% + 9x

Thus, we get quotient = x? — 4x + 1
Example 5 - Divide 29x — 6x* — 28 by 3x — 4
Solution - First we will arrange dividend in the descending order,

Dividend =29x — 6x% — 28 = —6x2% 4+ 29x — 28

4 ) ( —2x+7
3x —4 _6x2 + 29x — 28
—6x2 + 8x
_I_ —_
21x — 28
21x — 28
-+




Thus, we get quotient = —2x + 7
Example 6 - Divide 5x3 — 4x? + 3x + 18 by 3 — 2x + x?
Solution - First we will arrange divisor in the descending order,

Divisor =3 — 2x + x%2 =x%2—-2x+3

2 _ ‘ ) ( 5x+6
X —2x+3 5x3 — 4x2 + 3x + 18

5x3 —10x? + 15x
— + —

6x% —12x + 18

6x% —12x + 18
—_ + —_

Thus, we get quotient = 5x + 6
Example 7 - Using division, show that (x — 1) is a factor of (x3 — 1)

Solution -

x—=1 ) ( x2+x+1
3 +0x2+0x—1

x3 —x?




Since x3 — 1 is completely divisible by x — 1
Therefore, (x — 1) is a factor of (x3 — 1)

Example 8 - Find the quotient and remainder when (7 + 15x — 13x2 + 5x3) is divided by
4 —3x + x?

Solution - First we will arrange the terms of dividend and divisor in the descending order
Dividend = 5x3 — 13x2 + 15x + 7

Divisor = x? —3x + 4

2 _ ‘ ) ( 5x+2
X —3x+4 5x3 —13x%2 + 15x + 7

5x3 — 15x% + 20x

- + -
2x% —5x+7
2x* —6x+8
—oa N -

x—1

We get quotient = 5x + 2

Remainder=x — 1



Example 9 - Divide 10x* + 17x3 — 62x* + 30x —3 by 2x?> + 7x — 1

Solution -
‘ ) (
2x* +7x ~ 1 10x* + 17x% — 62x2 + 30x — 3 5x% —9x +3
10x* + 35x3 — 5x2
- - +
—18x3 — 57x2% + 30x
—18x3 — 63x% + 9x
+ 4+ —~
6x% +21x — 3
6x% +21x — 3
-~ — +
0
Exercise 6C

Question 1 - Divide
(a) 24x%y3 By 3xy

24x2 y3

Solution - We have:
3xy

24 — _
- (?)xz 1y3 1
= 8xy?
(b) 36xyz? By - 9xz

) 36xyz2
Solution - We have: —22% =

365,,,2-1
-9xz (—9)yZ

= —4yz

(c) —72x*y?*z By -12xyz



2-1,,2-1

—72x2yzz _ =72
gyl Gopy LA

Solution - We have:
-12xyz -12
= 6xy
(d) —56mnp? By 7mnp

-56mnp? _ =56\ 21
7mnp _( 7 )p

Solution - We have:

= —8p
Question 2 - Divide:

(@) 5m3 — 30m? + 45m By 5m

] 5m3-30m2+45
Solution - We have; 2232 *45m

5m

_5m3 30m? , 45m

sm sm | 5m
=m31—-—6m?1+9

=m?—-6m+9

(b) 8x%y? — 6xy* + 10x%y3 By 2xy

8x2y2—6xy%+10x2y3
2xy

Solution - We have:

_8x%y?  exy? n 10x2y3
2xy 2xy 2xy

= 421271 _ 3y2-1 | 5y2-1y3-1
=4xy — 3y + 5xy?
(c) 9x%y — 6xy + 12xy? By - 3xy

. 9x%y—6xy+12xy*
Solution - We have: ===

_ 9x?y _ 6xy 12xy?

-3xy  -3xy -3xy
= —3x* 1 +2—4y*1
=—-3x+2—-4y

(d) 12x* + 8x3 — 6x? By —2x?



] 12x%+8x3 —6x2
Solution - We have; —X 22X~

_2x2
_ 12x* n 8x3 6x?
—-2x2 = -2x2 @ -2x2
= —6x*?%2—-4x+3
=—6x2—4x+3

Write the quotient and remainder when we divide:

Question 3 - (x2 —4x + 4) by (x — 2)

Solution -
x—2 ) x?—4x + 4 (
x? —2x
-+
—2x +4
—2x+4
+ 9
0
Thus, we get quotient = x — 2 and remainder = 0
Question 4: (x? — 4) by (x + 2)
Solution  x+4+2 ) (
x> +0x—4
x% + 2x
—2x —4
—2x —4
+ +
0

Thus, we get quotient = x — 2



Remainder =0

Question 5: (x? + 12x + 35) by (x + 7)

Solution x+7 )
x% 4 12x + 35

x% + 7x

5x + 35

5x + 35

0
Thus, we get quotient = x + 5 and remainder = 0

Question 6: 15x% + x — 6 by 3x + 2

Solution 3y 42 )
15x2+x—6

15x2 + 10x

—9x —6

—9x —6
+ +

0

Thus, we get quotient = 5x — 3 and remainder = 0

Question 7: 14x% — 53x + 45 by 7x — 9

Solution
x 14x2% — 53x + 45
14x2% — 18x
— +
—35x + 45

—35x + 45

x+5

5x—3

2x —5



+ —

Thus, we get quotient = 2x — 5 and rema’ 0' r=0

Question 8: 6x% —31x + 47 by 2x — 5

Solution ) ( 3x-8
2x =5 6x2 — 31x + 47
6x% — 15x
-+
—16x + 47
—16x + 40
+ —_
7

Thus, we get quotient =3x — 8
Remainder =7

Question 9: 2x3 + x2 —5x — 2 by 2x + 3

Solution ) ( x*—-x-1
2x +3 2x3 4+ x2—-5x—2
2x3 + 3x?

—2x%2 —5x—2
—2x?% — 3x
+ +

—2x—2

—2x—3

+ o+
1

Thus, we get quotient =x2 —x — 1

Remainder = 1



Question 10: x3 + 1 by x + 1

Solution

x+1 x34+0x2+0x+1

x3 + x?

—x?>+0x+1
2

— X" —X

+ o+

x+1

x+1

0
Thus, we get quotient = x? — x + 1 and remainder = 0

Question 11: x* —2x3 + 2x2 + x + 4 by x> + x + 1
Solution -

2 9 (
*t+x+l x* =203 +2x% +x + 4
xt 4+ x3 +x?

—3x34+x*+x+4

—3x3 — 3x% — 3x

+ o+ o+

4x° +4x + 4

4x° +4x + 4

x> —x+1

x> —3x+4




Thus, we get quotient = x? — 3x + 4 and remainder = 0
Question 12: x3 —6x%2 +11x— 6 by x> —5x+ 6

Solution -

x> —=5x+6 )
x3—6x%?+11x—6

x3 —5x% + 6x

— + —
—x*>+5x—6
—x*>+5x—6

+ -+

Thus, we get quotient = x — 1 and remainder = 0

Question 13: 5x3 — 12x% + 12x + 13 by x? — 3x + 4

Solution -

2 _3x+4
S 5x3 — 12x2 + 12x + 13

5x3 — 15x% + 20x

— + J—
3x% —8x + 13
3x%2 —9x + 12
— + i
x+1

We get quotient = 5x + 3

Remainder =x + 1

5x+ 3



Question 14: 2x3 — 5x2 + 8x — 5by 2x> —3x+ 5

Solution -

) ( x—1

2x%2 —=3x+5
2x3 —5x2+8x—5

2x3 — 3x?% + 5x
— + —

—2x?>+4+3x—-5

—2x24+3x -5
+ -+

We get quotient = x — 1 and remainder = 0

Question 15: 8x* + 10x3 —5x2 —4x+1by2x? +x—1

Solution -

2x%+x—1 ( 4x? +3x — 2
8x*+10x3 —5x%2 —4x+1

8x* 4 4x3 — 4x?
= \5

6x3 —x? —4x+1

6x3 + 3x% — 3x

- - +
—4x%? —x+1
—4x% —2x + 2
+ o+ -

x—1

Thus, we get quotient = 4x? + 3x — 2 and remainder = x — 1



Some special products

Identityl: (a + b)? = a? + 2ab + b?

Identity2: (a — b)? = a? — 2ab + b?

Identity3: (a — b)(a + b) = a? — b?

Example 1 - Find each of the following products:
(@ 3x+ 2y)(3x + 2y)

Solution - We can write (3x + 2y)(3x + 2y) = (3x + 2y)?
Since (a + b)? = a? + 2ab + b?

=> (3x + 2y)? = (3x)? + 2(3x)(2y) + (2y)?
=>9x?2 + 12xy + 4y?

(b) (4x?* + 5)(4x% + 5)

Solution - We can write (4x2? + 5)(4x% + 5) = (4x? + 5)2
Since (a + b)? = a? + 2ab + b?

=> (4x% + 5)? = (4x2)? + 2(4x*)(5) + (5)*

=> 16x* + 40x2 + 25

Example 2 - Expand

(a) (2x + 5y)?

Solution - Since (a + b)? = a? + 2ab + b?

=> (2x + 5y)? = (2x)? + 2(2x)(5y) + (5y)?
=>4x? 4+ 20xy + 25y°?

(b) Ga +3b)>?

Solution - Since (a + b)? = a? + 2ab + b?

=>Ga+3h)’ =G’ +2(3e) (3b)+ Gb)’



=2a% + ab + — b?
9 16

Example 3 - Find each of the following products:

(@) (4x—7y)(4x - 7y)

Solution - We can write (4x — 7y)(4x — 7y) = (4x — 7y)?
Since (a — b)? = a? — 2ab + b?

=> (4x — 7y)? = (4x)* — 2(4x)(7y) + (7y)?

=16x2 — 56xy + 49y?

(b) (3x* — 4y*)(3x* — 4¥?)

Solution - We can write (3x2 — 4y?2)(3x% — 4y?) = (3x? — 4y?)?
Since (a — b)? = a? — 2ab + b?

=> (3x* — 4y?)? = (3x%)* — 2(3x*) (4y?) + (4y*)*
=9x* — 24x%y? + 16y*

Example 4 - Expand:

(a) 3x — 2y)?

Solution - Since (a — b)? = a? — 2ab + b?

=>(3x — 2y)* = (3x)* — 2(3x)(2y) + (2y)?

=9x?% — 12xy + 4y?

(b) Gp — ¢ a)?

Solution - Since (a — b)? = a? — 2ab + b?

=CGp—0? = Gp?-2(3p)(2a) + Cor?

9

9 2 5 25 9
~ 6P 4pq+36q

Example 5 - Find each of the following product:

(@) (4x + 5y)(4x — 5y)



Solution - Since (a — b)(a + b) = a? — b?

=> (4x + 5y)(4x — 5y) = (4x)? — (5y)?

= 16x2 — 25y

(b) (3x* + 2y*)(3x* — 2y%)

Solution - Since (a — b)(a + b) = a? — b?

=> (3x* + 2y?)(3x* — 2y?) = (3x*)* — (2y?)?
=9x* — 4y*

Example 6 - Evaluate the following, using identities:
(a) (105)?

Solution - Since (a + b)? = a? + 2ab + b?

Thus, (105)2 = (100 + 5)2 = (100)2 + 2(100)(5) + 52
=10000 + 1000 + 25 = 11025

(b) (47)?

Solution - Since (a — b)? = a? — 2ab + b?

Thus, (47)% = (50 — 3)% = (50)2 — 2(50)(3) + 32
=2500-300+9 = 2209

(c)8.3x7.7

Solution - 8.3 x 7.7 = (8 + 0.3)(8 — 0.3)

Since (a — b)(a + b) = a? — b?

=> (8 + 0.3)(8 — 0.3) = (8)% — (0.3)2

=64 —0.09 =6391

Example 7 - Find the value of the expression25x% + 9y% + 30xy, when x = 8 and y = 10
Solution - Using (a + b)? = a® + 2ab + b?

25x% 4+ 9y?% 4+ 30xy = (5x)% + (3y)% + 2(5x)(3y)

=> (5x + 3y)?



Now putting x =8 and y = 10, we get
(5x + 3y)? = (5(8) + 3(10))?

= (40 + 30)% = (70)2 = 4900

3

Example 8 - Find the value of the expression(81x? + 16y* — 72xy), when x = % andy =

Solution - Using (a — b)? = a? — 2ab + b?
81x% + 16y? — 72xy = (9x)? + (4y)? — 2(9x) (4y)
= (9x — 4y)?

Now putting X = g and y :Z' we get
2 3
—4v)2 = Y a2
os-1=0(9)-+()
=(6—-3)2=32=9
Example 9 - Ifx + i = 5, find the values of:

1
@ x? +x_2

1
(b) x* + =
Solution - Given that: x +i =15

Squaring both sides of the equation, we get
1 2
<x+—> =25
X
— 2 4 1 1\ _
=>xt+ 5+ 2(x) (x) =25
=>x24+ > 4+2=25
X
—~ 231 _
=>Xx +—2—25—2
X
—~ 21 _
==X +—2—23
X

Now again squaring both sides of equation,



2 12_232
(x? +5)? = (23)

1
(x?)?

=> (x3)? + — + 2(x?) (55) = 529

=> x* + =42 =529
X

=>x* 4+ = =529 -2
X

=>x* + 14 =527
X

Exercise 6D

Question 1 - Find each of the following products:

@ x+6)(x+6)

Solution - We can write (x + 6)(x + 6) = (x + 6)?

Since (a + b)? = a? + 2ab + b?

=> (x + 6)* = (x)* + 2(x)(6) + (6)*

=>x2 4+ 12x + 36

(b) (4x + 5y)(4x + 5y)

Solution - We can write (4x + 5y)(4x + 5y) = (4x + 5y)?
Since (a + b)? = a? + 2ab + b?

=> (4x + 5y)2 = (4x)? + 2(4x)(5y) + (5)2

=>16x2% + 40xy + 25y?

() (7a+9b)(7a + 9b)

Solution - We can write (7a + 9b)(7a + 9b) = (7a + 9b)?
Since (a + b)? = a® + 2ab + b?

=> (7a +9b)? = (7a)? + 2(7a)(9b) + (9b)?

=>49a? + 126ab + 81b?



2 4 2 4
d)Gx+MNGx+y)
Solution - We can write Gx +§y) Gx + gy) = (gx + gy)2
Since (a + b)? = a? + 2ab + b?

= Gart= () 42(0) () + ()

4 o 16 16 5
=>oxC+—xy +
9 15 y 25y

e x2+7ND(x*+7)

Solution - We can write (x2 + 7)(x2 + 7) = (x? + 7)?
Since (a + b)? = a? + 2ab + b?

=> (x> +7)% = (x?)* + 2(x*)(7) + (7)?

=>x* + 14x2 + 49

(N Ga*+2)Ca? +2)

Solution - We can write (2 a’ + 2) (z a’ + 2) % (g a? + 2)?
Since (a + b)? = a? + 2ab + b?

=> (202 + 2)2 = ¢ az)2 +2(3a%) @+ @7

25
36

= a4+13—0a2+4

Question 2 - Find each of the following products:
@ @x-Dkx-4)

Solution - We can write (x — 4)(x — 4) = (x — 4)?
Since (a — b)? = a®> — 2ab + b?

=>(x—4)? = (x)? —2(x)(4) + (4)?

=x%—-8x+ 16



(b) (2x — 3y)(2x - 3y)

Solution - We can write (2x — 3y)(2x — 3y) = (2x — 3y)?
Since (a — b)? = a? — 2ab + b?

=> (2x — 3y)? = (2x)% — 2(2x)(3y) + (3y)?

=4x? — 12xy + 9y?

(© Gx—2y)CGx—2y)

Solution - We can write Gx — zy) Gx — 23’) = (%x — zy)2
Since (a — b)? = a? — 2ab + b?

> -t = () -2 (o) () + ()

=> %xz - zxy + gyz

@ (=) (x=3)

Solution - We can write (x — E) (x — Z) = (x — %)2

Since (a — b)? = a? — 2ab + b?

> -2 = -2 Q) ()

=>x% -6+ %

) G** — 9G¥~ 9)

Solution - We can write ze — 9) ze — 9) = (%x2 —9)?
Since (a — b)? = a? — 2ab + b?
:>(§x2-9)2::(gxz)z—-z(gxz)(9)-r(9)2

=>~x* — 6x2 + 81



12 _ 1,52 1
MGy =Gy -3y
Solution - We can write (5% — gy)(gyz - gy) = Gy?- iy)2

Since (a — b)? = a? — 2ab + b?

> == (o) -2 () )+ ()
==yt —cy3 4 oy?

Question 3 - Expand:

(@) (8a + 3b)?

Solution - Since (a + b)? = a? + 2ab + b?
=> (8a + 3b)? = (8a)? + 2(8a)(3b) + (3b)?
=> 64a? + 48ab + 9b?

(b) (7x + 2y)?

Solution - Since (a + b)? = a? + 2ab + b?

=> (7x + 2y)? = (7x)* + 2(7x)(2y) + (2y)?
=> 49x2 + 28xy + 4y?

(c) (5x +11)?

Solution - Since (a + b)? = a? + 2ab + b?
=> (5x + 11)? = (5x)% + 2(5x)(11) + (11)?
=>25x% + 110x + 121

() G+

Solution - Since (a + b)? = a? + 2ab + b?
=G+ = +2(3) )+ @

2
=424+ 2
4 a



3 2
€ Gx+35)?
Solution - Since (a + b)? = a? + 2ab + b?
_ /3 2 _ .3 3 2 2
= Gx+5* = 0t +2(3x) (59) + 67
9., 2,% 4 2
=Xt TV
(f) (9x — 10)?
Solution - Since (a — b)? = a? — 2ab + b?
=>(9x — 10)2 = (9x)% — 2(9x)(10) + (10)2
=81x% — 180x + 100
(9) (x%y — yz*)?
Solution - Since (a — b)? = a? — 2ab + b?
=>(x%y —yz?)? = (x?y)? = 2(x*y) (yz?) + (yz?)?
= x*y? — 2x2y272 + 7%y2

X _ 2
(h) E-2

Solution - Since (a — b)? = a? — 2ab + b?

=G =0r—2() () o

v/ \x X

4 2
(@) (3m —3n)
Solution - Since (a — b)? = a? — 2ab + b?
=> (3m — %n)2 = (3m)? — 2(3m) (gn) + (gn)2

24 16
=9m? ——mn+ —n?
5 25



Question 4 - Find each of the following products:
(@ x+3)(x—-3)

Solution - Since (a — b)(a + b) = a? — b?
= (x+3)(x-3)=(x)?*-(3)?

=x2-9

(b) 2x+ 5)(2x—5)

Solution - Since (a — b)(a + b) = a? — b?
=> (2x +5)(2x — 5) = (2x)? — (5)?
=4x2%— 25

(0(B8+x)(8-x)

Solution - Since (a — b)(a + b) = a? — b?
=>(8-x)(8+x) =(8)* - (x)?

=64 — x?

(d) (7x+ 11y)(7x — 11y)

Solution - Since (a — b)(a + b) = a? — b?
=> (7x + 11y)(7x — 11y) = (7x)? — (11y)?
=49x2? — 121y?

(6) (52 +3y*)(5x* =1y

Solution - Since (a — b)(a + b) = a? — b?
= (sz + zyz) (5x2 — Zyz) = (5x%)% - Gyz)z
=25x* — %y“

M CG-PG+Y

Solution - Since (a — b)(a + b) = a? — b?



(z)

oo (B Syy e Sy (4x)®
=G -DE+D=(5)

_16 5 25 ,
25 5 Y

@) (x+D(x—2)
Solution - Since (a — b)(a + b) = a? — b?

=+ )(x -7 = ()2 - (D?

Y
1 1, 1 1
MG+HE—3)

Solution - Since (a — b)(a + b) = a? — b?

=6 =0) -¢7
() a+D2a—3)
Solution - Since (a — b)(a + b) = a? — b?

=>(2a +2)(2a—2) = (2a)? - ()?
=4q% — ;—2

Question 5 - Using the formula for squaring a binomial, evaluate the following:
(@) (54)*

Solution - Since (a + b)? = a? + 2ab + b?

Thus, (54)% = (50 + 4)% = (50)% + 2(50)(4) + 42

= 2500+ 400+ 16 = 2916

(b) (82)*

Solution -I Since (a + b)? = a? + 2ab + b?

Thus, (82)2 = (80 + 2)2 = (80)2 + 2(80)(2) + 22



=6400+ 320+ 4 =6724

(c) (103)?

Solution - Since (a + b)? = a? + 2ab + b?

Thus, (103)2 = (100 + 3)2 = (100)2 + 2(100)(3) + 32
=10000 + 600+ 9 = 10609

(d) (704)*

Solution - Since (a + b)? = a? + 2ab + b?

Thus, (704)2 = (700 + 4)2 = (700)2 + 2(700)(4) + 42
=490000 + 5600 + 16 = 495616

Question 6 - Using the formula for squaring a binomial, evaluate the following:
(a) (69)

Solution - Since (a — b)? = a? — 2ab + b?

Thus, (69)% = (70 — 1)% = (70)2 — 2(70)(1) + 12
=4900—-140+1=4761

(b) (78)?

Solution - Since (a — b)? = a? — 2ab + b?

Thus, (78)% = (80 — 2)? = (80)2 — 2(80)(2) + 22

= 6400 — 320+ 4 = 6084

(c) (197)?

Solution - Since (a — b)? = a? — 2ab + b?

Thus, (197)% = (200 — 3)2 = (200)2 — 2(200)(3) + 32
=40000—-1200+9 = 38809

(d) (999)°

Solution - Since (a — b)? = a? — 2ab + b?

Thus, (999)2 = (1000 — 1)2 = (1000)2 — 2(1000)(1) + 12



=1000000 — 2000 +1 = 998001

Question 7 - Find the value of:

(a) (82)% — (18)?

Solution - Using identity (a — b)(a + b) = a? — b?

=>(82)2 — (18)? = (82 + 18)(82 — 18) = 100 x 64 = 6400
(b) (128)% — (72)?

Solution - Using identity (a — b)(a + b) = a? — b?

=>(128)? — (72)?> = (128 + 72)(128 — 72) = 200 x 56 = 11200
(c) 197 x 203

Solution - 197 x 203 = (200 — 3)(200 + 3)

Since (a — b)(a + b) = a? — b?

=> (200 — 3)(200 + 3) = (200)2 — (3)2

=40000 —9 = 39991

198x198-102x102
(d) Y

Solution - We can write it as follows:

(198)2 — (102)?
96

Now using (a — b)(a + b) = a? — b?

- (198)2—(102)% _ (198+102)(198—102)
9 96

_ 300%96
9

= 300

(e) (14.7 x 15.3)
Solution: 14.7 x 15.3 = (15 — 0.3)(15 + 0.3)
Since (a — b)(a + b) = a? — b?

=> (15— 0.3)(15+ 0.3) = (15)% — (0.3)?



=225-0.09 = 22491

(f) (8.63)% — (1.37)2

Solution - Since (a — b)(a + b) = a? — b?

=> (8.63)% — (1.37)? = (8.63 + 1.37)(8.63 — 1.37)
=10x7.26=72.6

Question 8 - Find the value of the expression(9x? + 24x + 16), when x = 12
Solution - Using (a + b)? = a? + 2ab + b?

9x2 + 24x + 16 = (3x)? + (4)? + 2(3x)(4)

=> (3x + 4)?

Now putting X = 12, we get

(Bx +4)? = (3(12) + 4)?

= (36 + 4)? = (40)? = 1600

Question 9 - Find the value of the expression(64x? + 81y? + 144xy), when x = 11 and

4
y=3

Solution - Using (a + b)? = a? + 2ab + b?

64x% + 81y? + 144xy = (8x)% + (9y)? + 2(8x)(9y)
=> (8x + 9y)?

Now putting x =11 andy = g, we get

(8x + 9)? = (8(11) + 9 (g))z

= (88 +12)2 = (100)% = 10000

Question 10 - Find the value of the expression36x? + 25y% — 60xy), when x = é andy = %
Solution - Using (a — b)? = a® — 2ab + b?

36x?% + 25y2 — 60xy = (6x)? + (5y)? — 2(6x)(5y)

=> (6x — 5y)°



Now putting X :§ andy = % we get
2 1
—tv)2 = “N_e(Z))2
(6 =537" = (6(3) -5 5)
=(4-1)2=(3)?=9
Question 11 - Ifx +§ = 4, find the values of:

1
€)) x? +x_2

1
(b) x* + =
Solution -Given that: x + i =4

Squaring both sides of the equation, we get
1 2
(x + —) =16
X
-~ 2 3 L 1) _
=12 + 5 +200)(3) =16
=>x24+—-+2=16
X
—~ 201 _
=>x2+—==16-2
X
=>x2+— =14
X
Now again squaring both sides of equation,

1
(2 + =) = (14)?

1
(x2)?

=> (x2)% +

+2(x?) (55) = 196
=>x*+—+2=19

X
=>x* + — =196 — 2

X

=>x* + = = 194



Question 12 - If. —i = 5, find the values of:
1
)] x% + 2z
1
(b) x* + =
Solution - Given that: x — i =5

Squaring both sides of the equation, we get

1 2
(x ——> =25
X
-~ 23 1 1) _
=2 +5—200)(3) = 25
=>x24=-2=25
X
=>x2 4= =25+2
X
-~ .2 1
==X +—2 =27
X
Now again squaring both sides of equation,

1
(2 + =) = @7)?

=> (x2)2 + —— + 2(x2) (%) =729

(x2)?

=>x*+ = +2 =729

X
=>x* 4 — =729 -2

X
=>xt + 4 =727

X
Question 13 - Find the continued product:
@@+DE-1D*+1)
Solution - Using identity: (a — b)(a + b) = a? — b?
S x+DE-1DE*+1)=O?*-1)(x*+1)

=(x¥)2-1=x*-1



(b) (x—3)(x+3)(x2+9)

Solution - Using identity: (a — b)(a + b) = a? — b?

= (x-3)(x+3)x?+9) = (x?>-3%)(x*+9)
=(x2—-9)(x?+9) = (x?)?—-9%2 =x*-81

(c) Bx —2y)(3x + 2y)(9x2 + 4y?)

Solution - Using identity: (a — b)(a + b) = a? — b?

=> (3x — 2y)(3x + 2y)(9x* + 4y?) = ((3x)* — (2y)*)(9x* + 4y?)
=(9x2 — 4y2)(9x? + 4y?) = (9x%)? — (4y?)? = 81x* — 16y*

(d) 2p +3)(2p - 3)(4p* + 9)

Solution - Using identity: (a — b)(a + b) = a? — b?

=>(2p +3)(2p — 3)(4p* + 9) = ((2p)* - 3*)(4p* + 9)

= (4p%? —9)(4p® +9) = (4p?)? — 9% = 16p* — 81

Question 14 - If x + y = 12 andxy = 14, find the value of (x2 + y?)
Solution - Since (x + y)? = x2 + 2xy + y?

Now putting the given values, we get

=> (12)* =x* +y? + 2(14)

=> 144 = x* +y? + 28

=>x2 +y? = 144 — 28 = 116

Question 15 - If x — y = 7 andxy = 9, find the value of (x? + y?)
Solution - Since (x — y)? = x2 — 2xy + y?

Now putting the given values, we get

=> (7)2 =x*+y*—2(9)

=>49 =x2 +y?—18

=>x%+y2 =49+ 18 = 67



Exercise 6E

Questionl- The sum of
(6a+4b—-c+3),2b—3c+4),(11b—7a+ 2c—1),and (2c — 5a — 6) is:

Solution -
6a+4b—-c+3

Oa+2b—3c+4
—7a+11b+2c—1

—5a+0b+2c—6

—6a + 17b

Question 2: (3q + 7p?> —2r3 +4) — (4p* — 2q + 7r3 - 3) =2

Solution - 7p? +3q — 2r% + 4

4p? —2q + 7r3 -3

-+ -+

3p2+5q—9r3+7

Question 3: (x + 5)(x — 3) =?

Solution - (x + 5)(x —3) = x(x — 3) + 5(x — 3)
=x2—-3x+5x—15=x%+2x— 15

Question 4: 2x+3)(3x—1) =?

Solution- 2x +3)(3x—1) =2x(3x —1) + 3(3x —1)
=6x?—2x+9x—3=6x%>+7x—3

Question5: (x +4)(x+ 4) =?

Solution - Using identity: (x + y)? = x? + 2xy + y?
(x+4)(x+4)=(+4)?=x*>+2(x)(4) + 42

=x%+8x+ 16



Question 6: (x — 6)(x — 6) =?

Solution - Using identity: (x — y)? = x? — 2xy + y?
x—6)(x—6)=(x—6)%=x%2-2(x)(6) + 62
=x?—12x + 36

Question 7: (2x + 5)(2x — 5) =?

Solution -Using identity: (x — y)(x + y) = x2 — y?
(2x+5)(2x —5) = (2x)? — 52 = 4x%2 — 25

Question 8: 8a?b3 + (—2ab) =?

] 8a?p3 8
Solution - =22 = (—) a? 1p3~1 = —4qb?
2ab -2

Question 9: (2x>+3x+1) ~ (x +1) =2

Solution - ) (
x+1 2x2+3x+1

2x% 4+ 2x

x+1

x+1

Thus, we get quotient = 2x + 1



Question 10: (x%2 —4x +4) ~ (x — 2) =2

Solution - ) (
x—2 x?—4x +4 x—2
x% —2x
- +
—2x +4
—2x +4
+ —_
0

Thus, we get quotient = x — 2
Question 11: (a + 1)(a— 1)(a® + 1) =?
Solution - Using identity: (a — b)(a + b) = a? — b?
=@+ 1D@a-1D@*+1)=((@?*-1(@*+1)
=(@®)?—-1=a*-1
. 1 1,1 1
Question 12: (; + ;) (; — ;)
Solution - Using identity: (a — b)(a + b) = a? — b?
2
(i (1_1y_ a2 _ (1) _1_1
= (x T y) (x y) - (x) (y) T xZ 2
Question 13: Ifx + % = 5, then x% + xiz =7
Solution - Given that: x + % =5

Squaring both sides of the equation, we get

1 2
<x+—) =25

X
_>x2+;+2(x)<;) = 25

=>x2+ = +2 =25



=>x?+ = =25-2
X
=>x% + = =23
X
Question 14: Ifx — i = 6, then x* + xlz =?
Solution -Given that: x —i =6

Squaring both sides of the equation, we get

(- -

=>x? + 5= 2(x) (3) =36

=>x2+——2=36

=>x2 4+ x—lz =36+2

=>x2 + - = 38

Question 15: (82)% — (18)% =?

Solution - Using identity (a — b)(a + b) = a? — b?

=>(82)% — (18)? = (82 + 18)(82 — 18) = 100 x 64 = 6400
Question 16: (197 x 203) =?

Solution - 197 x 203 = (200 — 3)(200 + 3)

Since (a — b)(a + b) = a? — b?

=> (200 — 3)(200 + 3) = (200)2 — (3)2

=40000 -9 = 39991

Question 17: If (a + b) = 12 andab = 14, then a? + b? =?
Solution - Since (a + b)? = a? + 2ab + b?

Now putting the given values, we get

=> (12)? = a® + b* + 2(14)



=> 144 = a® + b* + 28

=>q% +b? =144 —-28 =116

Question 18 - If a — b = 7 andab = 9, find the value of (a? + b?)
Solution - Since (a — b)? = a? — 2ab + b?

Now putting the given values, we get

=> (7)2 = a® + b — 2(9)

=>49 =q? + b% — 18

=>a*+b* =49 +18 = 67

Question 19 - Ifx = 10, then the value of (4x% + 20x + 25) =?
Solution - Since (4x2 + 20x + 25) = ((2x)? + 2(2x)(5) + 5%)
Now using identity: (a + b)? = a? + 2ab + b?

(4x? + 20x + 25) = (2x + 5)?

Now putx = 10, we get

= (2(10) + 5)% = (20 + 5)% = (25)% = 625



