Instructor: Adil Aslam Email: adilaslam5959@gmail.com

Mathematics Class 9th

Chapter No: 4 Algebraic Expression and Algebraic Formulas

Algebraic Expression:

An expression which connects variables and constants by algebraic operations of addition,
subtraction, multiplication and division is called an algebraic expression.

A few algebraic expressions are given below:

i. 14

i. x+2y

iii. 4x—y+5
iv. 5x2—4x

Polynomial:

A polynomial is an algebraic expression consisting of one or more terms in each of which the
exponent of the variable is zero or a positive integer.

For Example:

iii. bx + 3y
iv. x2—=3x+1

The following algebraic expressions are not polynomials:

{, a2

ji. x2—y*
i O
i, —

y

Degree of the Polynomial:
Degree of the polynomial is the degree of the highest degree of a part(term) in a polynomial.
For Example:

i x+1 (Polynomial having degree 1)
ii. x*+x (Polynomial having degree 2)
ii. 2 +xy—1 (Polynomial having degree 2)
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iv. x?2y?2+x3+y?-5 (Polynomial having degree 4 because term x?y? = sum of
the exponents is equal to 4)

v. 2x3y? (Polynomial having degree 5)

vi. 23+ 0.2x (Polynomial having degree 1)

Vil. Note

Degree of aterm in a polynomial is the sum of the exponents on the variable in a single term.

For Example:

i. Thedegree of 2x*y*is4as3+4=7.
ii. The degree of x%y + x*is 4.

Rational Expression:

X
The quotient% of two polynomials p(x) and g(x), where q(x) # 0 is called rational
expression.

For Example:

3x+1
,ox + 4 # 0.
5x+4

X
In the rational expression %, p(x) is called the numerator and q(x) is called the denominator

of the rational expression.

Note

X
Every polynomial p(x) is a rational expression, because we can write p(x) as % But every

rational expression not be a polynomial.

Rational Expression in its Lowest Form:

UCI. . . .
The rational expression? is said to be in its lowest forms if p(x) and q(x) are polynomials
q(x
with integral coefficients and have no common factor.

For Example:

x?-3 _ _ .
both rational expressions are in its lowest form.
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To Check Whether a Rational Expression is in Lowest Form:

X
To check the rational expression % , find the H. C. F of p(x) and q(x). If H.C. F is 1 then the

rational expression is in its lowest form.
Reduce the Rational Expression to its Lowest Form:

A rational expression can be reduced to its lowest forms by first factorizing both the
polynomials in the numerator and denominator and then canceling the common factors
between them.

3x2 +18x + 27

Example: Reduce to their lowest form.
P 5x2 —45

Solution:

3x%2 +18x + 27
5x2 —45

3[x? + 6x + 9]
5[x% - 9]

3% +6x+9]
~5[(0)%-(3)?]

_ 3[(x)2+2(x)(3)+(3)?] Remember!
— 5[0)2- Tyl (a+b)? = a? + 2ab + b*

_ 3(x+3)? a®>—b* = (a + b)(a—b)
T 5(x#3)(x-3)

K 3(x+3)(x+3)
T 5(x+3)(x-3)

. 3(x+3)
—5(x—3)

Sum and Difference of Rational Expression:

For finding the sum and difference of algebraic expression containing rational expression, we
take the L.C. M of the denominator and simplifying them.

1 2

Example: Simplify

-—+
x-y x+y x%-y?

Solution:
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1 1 2 1 1 2

X-y x+y xP-y% x-y xty @+ne-y)
Taking L.C.M

_(x+y)-(x-y)+2x
I EES)CEEY
_Xty-x+ty+2x

S (xENE-Y)
_2x+2y

TP E=-y)

_ 2(x +y)

(@ +Y)(x-)

_ 2

C(x-y)

Taking 2" as a Common

Cancelling “(x + y)”

Product of the Rational Expressions:

Product of rational expressions is explained through example:

x+2 4x2-9y?
2x-3y  xy+2y

Example: Find the product

Solution:
x+2  4x*-9y* (x +2)(4x*-9y?)
2x -3y (xy+2y (2x-3y)(xy +2y)

o (e +2)[(20)° = (3y)*]
T (2x=3y)(xy +2y)

v a2 —b? = (a+b)(a-b)

B (x +2)(2x + 3y)(2x — 3y)
L (@x-3y)(xy +2y)

Cancelling “(2x — 3y)”

o (x +2)(2x +3y)
B y(x +2)

_ (2x +3y)
Sy

Cancelling “(x + 2)”

Division of Rational Expression:

In order to divide one rational expression with another we first invert for changing division to
multiplication and simplifying the resulting product to its lowest term.
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_—r 7xy 14y
Example: Simplify Z 4z 14 - T

Solution:

7Xy 14y x*—4
-+ = X
x2—-4x+4 x2-4 x%-4x+4 14y

_ Txy ()%= (2)2
T Wi2@@+@? T 14y

__Txy (x+2)(x-2)
T (x-2)2 X 14y

_ 7Xxy (x+2)(x-2)
T (x-2)(x-2) 14y

X (x+2)
_(x—z)x 2

_x(x+2)
" 2(x=2)

Exercise 4.1

Identify whether the following algebraic expressions are polynomials (Yes or No).

1
3x% 4+ ; -5 No, (Because Negative Exponent; = %1

3x3 — 4x? — xfx + 3 No, (Because due to v/x )

ii. x2=3x+42 Yes

3x
O N, + 8 No, (Because Negative Exponent)

State whether each of the following expressions is a rational expressions or not.
33
3Wx+5
x3-2x%2+3
2+ 3x+x?
x%+6x+9
X% =9
 243+3
" 2Vx-3

No, (Because given expressions are not Polynomials)
Yes
Yes

No, (Because given expressions are not Polynomials)
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Reduce the following rational expressions to the lowest form.
120x% y325
30x3yz2

Solution:

120x%y%z 120 %%y
= X
30x3yz? 30 x3yz?

= 422y%75 X x~3y~17-2
=y Byly 0,0 + Adding Like Terms

PR I

=4x""y‘z

ii. T — 1) @1

Solution:
Ba(x+1) _8a (x+1)
2x2-1) 2 i (x2 =1)
3 4a(x +1)
@1
B 4a(x+1)
C ()% -(1)?

4a(x +1)

omn, S, *» Cancelling 'x + 1'
T D ancelling "x

_4a
b (7= 1)

L (x+y)i-axy

iii, ———————
(x=9)°

Solution:

(x +y)2—4xy x%+y? +2xy —4xy
-3¢ PEy-2




Instructor: Adil Aslam Email: adilaslam5959@gmail.com

x? +y?-2xy .
Cx24y2-2xy

(x3-y®) (% - 2xy + %)
(x = y)(x% + xy +y%)

Solution:

(*=y ) =2y +y*)
(z =) +xy+3=)

_(P-yi)(x? -2xy +y*)

- (x3 - y3)

=ifa? = Qwr+ ¥

= (x)* =2 +()*

= (x—y)?

(x+2)(x%-1)
V xiDaZ-8

- a® = b3 = (a=b)(a® + ab + b?)

Solution:

(x+2)(x*-1)  (x+2)[(0)*=(1)%]
(e +1)(x? - Y Pr)? - (2)%]

_(x+2)(x+1)(x—1)_(x—1)
T x+D)@E+2D)(x-2) (x-2)

. x> -4x+4
2x%2 -8

Solution:

X2 —4x+4 _ (x)2=2(x)(2)+(2)?
2x2-8 2(x2-4)

~ (x — 2)? _ m—u)f—2)
T 2[(0)2 - (23] 2(x+2)(x-2)

_(x-2)
T 2(x+2)

. 64x°- 64x
ez 1 8)2x +2)
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Solution:

64x°— 64x 64x(x* - 1)
(8x2+8)(2x+2) 8(x%+1)2(x+1)

_ 64x[(x2)2— (1)?] _64x(x?* + )(x* - 1)
T16(x2+1D)(x+1) 0 16(x24+1)(x+1)

_64x  (FP+D(x*-1) 4x(x*-1)
16 0 (x2+1)(x+1) 0 (x+1)

_ 4x[(x)*-(1)?] CAx(xr+ D(x - 1)
T (x+1) T (x+1)

=4x(x—1)

9x% - (x% - 4)2

W r %

Solution:

9x2 — (x? —4)2 _ (3x)? — (=2 —4)2
443x—-x*> = 4+3x-x

_(Bx+x?-4)Bx=(x*=4)] (3x+x* - 4)(Bx-x"+4)
a (Bx=x2 +4) B (3x — x2 +4)

=3 +x%2 -4

y-2z
Evaluate: for,
Xz

i. x=3y=-1z=-2
Solution:

x3y-2z _ (3)3(-1)-2(-2) 2Tt 28
xz  (3)(-2) - -6 -6

i. x=-1,y=-92z-=14
Solution:

x3y-2z _ (-1)3(-9)-2(4) _-1(-9)-8 9-8
xz (-D@& @ @ -4 -4

3 Z*

Evaluate: —z forx=4y=-2,z=-1
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Solution:
x?y®-5z*  (4)?(-2)°-5(-1)* 16(-8)-5(1)
xyz @)D 8
_=17g-8 -183 5

= =-16—
8 8 8

Perform the indicated operations and simplify.
15 4
2x -3y B 3y —-2x

Solution:
15 4 15 4
2x -3y 3y-2x 2x-3y —(2x—3%)

15 4 15+4 19
~2x -3y * (2x—3y) 2x-3y 2x-3y

1+2x 1-2x
1-2x 1+2x

ii.
Solution:

1+2x 1-2x (1+2x)*-(1-2x)*
1-2x 1+2x° “(1—2x)(1+2x)

(1+4x+4x?)=(1=4x +4x%)  1+4x+4x% -1+ 4x — 4
(1)2 - (2x)2 - 1 — 4x2

8x
T 11— 4x2

x2-25 x+45
¥2-36 x4+6

iii.
Solution:

x2-25 x+5

x2-36 x+6
Note

B . S .
_ (x*=25)—(x+5)(x-6) x?-36 _ (x)2=(6)* _(x +6)(x—6)

x2-136 =
x+6 x+6 x+6

= (X~ 6)

[(x)?=(5)%] = (x +5)(x - 6)
x?-36
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_(x+5)(x=5)-(x+5)(x-6)
B x2 - 36

_ (x+5)[(x=5) = (x = 6)]

- x2 -36

~+ Taking (x + 5) as a Common

(x+5)(x=5-x+6)
- x%-36
_(x+5))
~ x2-36

(x+5)

x%-36

X y 2xy

N oy T x+y x2-y2

Solution:

X y 2xy

X-y x+y x2-y?

_x(x+y)-yx-y)-2xy
- x2 —y2

X% +xy—xy+y- - 2xy

x? +y* - 2xy
= x2 _yz

(x =)
x2 — y?

. (= — V)
()2 = (y)?
S (x-=y)(x-y)
(x-y)(x+y)
=&—w
(x+y)
xX-—-2 xX+2
V' X tr6x+9 2x%-18

Solution:
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x-2 x+2
xX2+6x+9 2x2-18

3 X -2 X+ 2
T ()2 +2(0)3) + (3?2 2[x2-9]

B x—2 x+2
T (x+3)2 2[(x)? - (3)2]

B x—2 x+2
T (x+3)2 2(x+3)(x-3)

B 2x-3)(x-2) - (x+3)(x +2)

B 2(x —3)(x + 3)2

_ 2[x(x = 2) = 3(x - 2)] = [x(x + 2) + 3wt 2)]
a 2(x - 3)(x +3)2

2(x? = 2x—3x+6)— (x* +2x+ 3x + 6)
B 2(x - 3)(x + 3)2

_ 2(x* —5x+6) = (x* +§x + 6)
B 2(x = 3)(x +3)2

2x% —10x+12-x%>—5x—6
2(x =3)(x+3)?

x% -15x +%
T 2(x-3)(x +3)2

Note
1 1 2 4
x-1 x+1 x2+1 xt-1 ¥ =1=0 - (1) =+ DA = 1)

Solution: = (x* +1)[(x)* - (1)?]

1 1 2 4 =(*+ D +1)(x-1)

x=1 x+1 x2+1 x*-1

vi.

W+ 1) #1 ) — (- 1)(x% +1)-2(" ~1) 4

xt -1

[x(x®+ 1) +1(x* +1)] - [x(x*+1) - (k2 +1)] - 2(x2-1) -4
xt -1

~ (3 +x+x2+1)- (a3 +x-x2-1) - 242 + 2 -4

x* -1
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X3 +x+x+1-x3-x+x2+1-2x2+2-4

B x* -1

0

xt-1"

0

6. Perform the indicated operations and simplify.
5x+2

i Z_49
! (x ) x+7
Solution:

5x+2
x+7

+

2
(x* —49) = ()" = (7)*

5x
x+7

5x+2
=(x+7)(x-7) e
=(x-=7)(5x+2)

4x-12 18 — 2x2
x2-9 " x2+6x+9

ii.
Solution:

4x-12 18 -2x?
x2-9 " x2+6x+9

_4(x-3) 2(9 —x?)
T x2-9  (x)2+2(0)(3) +(3)2

A= 2[(31Y—(x)?]
C(02-(3)% (x+3)?
_TNA(r%3)) 2(3+x)(3-x)
T +3)(x-3)  (x+3)(x+3)

Note

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

S (x+3)(x—-3) 2B +0G-2)

2
Ci(3-%)
6 _ 46
gy EEE
il. = mpe +xt+ 2yt + oyt

Solution:
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xﬁ_ 6
= iz +xt+ x%y? + 9t

(-6
(a2 -y?)
(x* = =Yt rty® +y)

=y . 2,,2 4
= G —72) +X"+xYy +y

+xt+ x%yr 494

(x? = y2)(? +22y% +y2) 1
X
(22 ~ %) (e +22y2 + y2)

=1

x2-1 x+45
iv. :
2+2x+1 1—-x

Solution:
x*-1 x+5
x2+2x+1 1-x
_ (%)% — (1)? X+5
T2 +20)(1)+ (D2 "1 -x
_(x+1)(x—1) 2%k 5
(x+1)29%  1=x

_(x+1)(x—1) X 5
T+t +1) —-(x—-1)

@ &S
o T

xe—xy xf4xy xf-x
V. . =
yx-y) ylx+y) xy-2y

Solution:
W=y X EXMY BE—§
yx-y) yx+y) xy-2y

x(x-y) x(Ex+y)  x(@x-1)
Cy-y) yx+y) yx-2)

_xx-y) x(rty) yex-2)_xx-2)
Tyx-y) yE+y)  x(x-1) " yx-1)
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Algebraic Formulae

1. (a+b)*+(a—b)%=2(a®+b?
Example: If a + b = 7 and a — b = 3 then find the value of a® + b?.
Solution:
Given:
a+b=7 ad a-b=3
To find the value of a? + b?, we use the above formula
(a+b)*+(a—b)* =2(a® + b?)
Now by putting the values of a + b = 7 anda — b = 3, we get
(1) +(3)2=2(a® +b?)
49+ 9 = 2(a® + b?)
58 = 2(a* +b?)
29 = a? + b?
a®+b*=129
2. (a+b):-(a-b)%=4ab
Example: Ifa + b = 7 and a — b = 3 then find the value of ab.
Solution:
Given:
a+b=7 ad a-b=3
To find the value of a + b?, we use the above formula
(a+b)>—-(a—Db)*=4ab
Now by putting the values of a + b = 7and a — b = 3, we get
(7)2 = (3)? = 4ab
49 -9 = 4ab
40 = 4ab
10=ab or
ab =10
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3. (a+b+c)*=a*+b*+c*+2ab+2bc+2ca
= a* + b* + c* + 2(ab + bc + ca)
Example: If a® + b% + ¢ = 43 and ab + bc + ca = 3, then find the value of a + b + c.

Solution:
Given:
a’+2+c?2 =43 and ab+ bc+ca=3
To find the value of a + b + ¢, we use the above formula
(a+b+c)> =a®+b*+c*+2(ab+ bc + ca)
Now by putting the values of a?+2 + ¢% = 43 and ab + bc + ca = 3, we get
(a+b+c)*=43+2(3)
(a+b+c)?>=43+6
(a+b+c)* =49

Taking square root on both sides

J@+b+c)?2=+v49

a+b+c=7
Example: If a + b+ ¢ = 7 andab + bc + ca = 9, then find the value of a® + b® + ¢Z.
Solution:
Given:
agb +€=7 and ab+bc+ca=9
To find the value of a? + b? + ¢?, we use the formula
(a+b+c)*=a*+b*+c*+2(ab + bc + ca)
Now by putting the values of a + b+ ¢ =7 andab + bc + ca =9, we get
(Ni=a®+b*+c*+2(9
49 =a®*+b*+c*+18
a®+b*+c*=49-18

a’?+b*+c*=31
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4. Cubic Formulas:
i. (a+b)3=a+3ab(a+b)+hb3
i. (a—b)®=a®-3ab(a->b)-b?

Example: If 2x — 3y = 10 and xy = 2, then find the value of 8x3 — 27y3,
Solution:

Given:

22 = 37 = 10 oo (1)

To find the value of 8x* — 273, we use the formula

(a—b)®> =a®-3ab(a—b) - b®

Taking cube on both slides of eq. (1)

(2x —3y)® = (10)°

(2x)% = 3(2x)(3y)(2x — 3y) — (3y)® = 1000

8x® — 18xy(2x — 3y) — 27y* =1000

Now put the value of xy = 2 and 2x — 3y = 10 given question
8x3 — 18(2)(10) = 27y3 = 1000

8x3 — 360 =27y = 1000

8x% — 27y° =1000 + 360

8x> = 27y® = 1360

1 1
Example: If x + ; = 8, then find the value of x> + F

Solution:

Taking cube on both sides of the above equation

(43 =07
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X%+ 3(x) (%) (x+ %) + (]—1()3 = 512

x3+3(x+%)+$=512

1
Now put the value of x + ; =8

i
x* 4+ 3(8) 3= 512

x3+l3+24=512
X

x3+13= 512 — 24
X
X3+ = 488

More Cubic Formulas
i. a®+b3=(a+b)(a’?-ab+b?
i. a3—b3 = (a-b)(a®+ab+b?)
Example: Factorize 64x3 + 343y3
Solution:
64x> + 343y°
= (4x)° +(7y)°
= (4x + 7y)[(4x)* — (4x)(7y) + (7¥)?]
= (4x + 7y)(16x* — 28xy + 49y?)
Example: Find the product of (x + ¥)(x — y) (x% + xy + y)(x® — xy + y%).
Solution:
Ceby)le=y)? ¥y +9)EH ~r-ty?)
Rearrange the terms
= (x—y)(® +xy +y)(x + ) —xy +¥%)
= =y +y%)
= (x3)2 = (y?)2 = x6 — y5
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Exercise 4.2

1. Solve:
i. Ifa+b=10anda- b= 6,then find the value of (a? + b?).

Solution:
Given:
a+b=10 and a—-b=6

To find the value of a® + b?, we use the above formula

(a+b)*+ (a—Db)* =2(a* + b*)

Now by putting the values of a + b = 10 and a — b = 6, we get
(10)% + (6)* = 2(a® + b?)

100 + 36 = 2(a® + b?)

136 = 2(a* + b?)

a4 b2 =—
2

a® +b* = 68
ii. fa+b=>5anda—b =4/17, then find the value of ab.
Solution:
Given:
a+b=5 and a-b=+17
To find the value of a? + b?, we use the above formula
(a+b)*—(a—b)*=4ab
Now by putting the values of a + b = 5and a — b = /17, we get

(5 = (V17) = 4ab

25—-17 = 4ab
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2. Wa®+b*+c?2=45anda+ b+ c = —1,then find the value of ab + bc + ca.
Solution:
Given:
a?+b*+c*=45 and a+b+c=-1
To find the value of ab + bc + ca, we use the formula
(a+b+c)? =a*+b*+c*+2(ab + bc + ca)
Now by putting the values of a®* + b* + ¢ = 45 anda+ b + ¢ = —1, we get
(—1)* =45+ 2(ab + bc + ca)
1=45+2(ab+ bc + ca)
1—45=2(ab + bc + ca)
—44 = 2(ab + bc + ca)

—44
ab+bc+ca=7

ab + bc+ca=-22
3. Km+n+p=10and mn+ np+ mp = 27, then find the value of m? + n? + p2.
Solution:
Given:
m+n+p=10 and mn+np+mp=27
To find the value of m? + n? + p?, we use the formula
(m+n+p)2=m?+n*+p?+2(mn+np+mp)
Now by putting the values of m + n+p =10 and mn + np + mp = 27, we get
(10)2 =m? +n? + p* + 2(27)
100 = m? + n? + p? + 54
m?+n* +p%=100-54
m?*+n* +p* =146
4, Wx%*+y®+ 22 =78andxy+ yz + zx = 59, then find the value of x + y + z.

Solution:
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x2+y*+2z2=78 and xy+yz+zx=159
To find the value of x + y + z, we use the formula
(x+y+2)°2=x>+y*+z2+2(xy +yz + zx)

Now by putting the values of x2 + y? + z% = 78 and xy + yz + zx = 59, we get
(x+y+2)?=78+2(59)
(x+y+2)?%=78+118
(x+y+2)? =19

Taking square root on both sides

‘/(x+y+z)2 =+/196

x+y+z==%14
5. fx+y+2z=12andx?+y? + 2% = 64, then find the value of xy + yz + zx.
Solution:
Given:
x?4+y?+2z2=64 and x+y+z=12
To find the value of xy + yz + zx, we use the formula
(x+y+2)°=x*+y*+2°+ 2(xy + yz + zx)
Now by putting the values of x? + y? + z2 = 64 and x+ y + z = 12, we get
(12)2 =64 +2(xy + yz + zx)
144 =64 + 2(xy + yz + zx)
144 - 64 = 2(xy + yz + zx)
80.=2(xy + yz + zx)

80
Xy +yz+zx =?

xy +yz+zx = 40
6. If x+y=7andxy = 12 then find the values of x> + y°.

Solution:
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To find the value of x3 + y3, we use the formula

(a+b)*=a®*+3ab(a+b)+b?

Taking cube on both slides of eq. (1)

(x+y)*=(7)?

() +3(0)x +y) + (v)° =343

x® 4 3xy(x+y) +y® = 343

Now by putting the values of x + y = 7 and xy = 12 given in question
x*+3(12)(7) + y* = 343

x® +252 + y® =343

x® +y* =343 - 252

x*+y3=91

7. ¥ 3x+ 4y =11and xy = 12, then find the value of 27x3 + 64y3.

Solution:

Given:
3x +4y = 11479 . X...... (1]

To find the value of 27x3 + 64y3, we use the formula

(a+b)®=a®+3ab(a+b)+b?

Taking cube on both slides of eq. (1)

(3x+4y)® = (11)3

(3x)2 + 3(3x)(4x)(3x + 4y) + (4y)® = 1331

27x® + 36xy(3x + 4y) + 64y® = 1331

Now putting the values of 3x + 4y = 11 and xy = 12 given in question
27x* + 36(12)(11) + 64y = 1331

27x3 + 4752 + 64y3 = 1331

27x% + 64y® = 1331 — 4752
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27x% + 64y3 = —3421

8. If x—y = 4andxy =21 then find the values of x> — y°.

Solution:

To find the value of x® — y3, we use the formula

(a—b)®=a®-3ab(a—-b) - b?

Taking cube on both slides of eq. (1)

(x-y)=®?

(x)* =3() () (x - y)(¥)* = 64

x3=3xy(x—y)—y® =64

Now putting the values of x = y = 4 and xy = 21, given in question
x3=3021)(4) -y3 =64

x®—252—y* =64

x3—y® =64+ 252

x®—y% =316

9. If5x—6y=13and xy = 6, then find the value of 125x3 — 216y3.

Solution:

To find the value of 125x® — 216y3, we use the formula

(a—b)®=a®-3ab(a—b) - b?
Taking cube on both slides of eq. (1)

(5x = 6y)* = (13)°
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(5x)% = 3(5x)(6y)(5x — 6y) — (6y)3 = 2197

125x3 — 90xy(5x — 6y) — 216y® = 2197

Now Putting the Values of 5x — 6y = 13 and xy = 6, given in question
125x% - 90(6)(13) — 216y* = 2197

125x3 — 7020 — 216y3 = 2197

125x% — 216y® = 2197 4+ 7020

125x* — 216y® = 9217

1 1
10.  If x + == 3, then find the value of x* +—.
x x

Solution:

Taking cube on both sides of the above equation

(c+3) =

3

(x)? +30%) (%) (x+ }12) ) (%) —97

x3+3(x+%)+xl—3=27

1
Now put the value of x + — = 3, given in question
x

1
3 T
s +3(3)+x3 27

x3+9+%=27




Instructor: Adil Aslam Email: adilaslam5959@gmail.com

1 1
11. If x — —= 7, then find the value of x3 — =
x x

Solution:

1_
| (T—

Taking cube on both sides of the above equation

(-3 =0

1

() =369 (3)

X

x3—3( —%)—;—3:343

1
Now put the value of x — e 7, given in question

1
x* =3(7) — 3= 343

X = 21— = 2313
X

1 1
12. If3x+ ™ 5, then find the value of 27x% + T

Solution:

1
3x + az 5 reeneeeereeesernerissenner (1)

Taking cube on both sides of the above equation

(3x+ %)3 = (5)3
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(3x)% + 3(3x) (%) (30 + %) + (%)3 =125

27x° +3(3x + i)+%:125

3 7x
1
Now put the value of 3x + 5 = 5, given in question

1
3 e
27 + 3(0) + 7= 125

2723 + 15 + —— = 125
Zix

27x3 +#: 125 -15
X

272 + —— = 110

27x

1
13. If5x— — 6, then find the value of 125x3 —

125x3
Solution:

1

52~ —= 6. N B "N

Taking cube on both sides of the above equation
(5 =)
(60°- 369 (&) (51— &) - (&) =216

1 1
- =216
5 ) 125x°

3

1
Now put the value of 5x — e 6, given in question

! =216

3— — —
1252° = 3(6) = 5=
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1

25x

125x* - 18 — 5= 216

125x3 — L 216 + 18
12

Sx3 B
1

3
125x BT

=234

14. Factorize:

i 3—-y -x+y

Solution:
=y =x+y
= [ )~}
= (=) (? +2y+¥7) = (x=74
= (x=y[E*+xy +y?) - 1]

= (x—y)(x* + xy +y* <)

. 3 1

ii. 8x S—
27y

Solution:

1

8x3 —
= 27y

= @ ).

= (Zx - :—;;) (2x)% + (2x) (31_31) + (

15.  Find the products, using formulas.

i (P + (- 2yt YY)
Solution:

(x% +y?)(x* —x2y* +y%)

Email: adilaslam5959@gmail.com

Ly = - y) (e + xy +y2)

Taking ‘(x — y) asa Common
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= (2 +yH)[(H)? = (A + (9]
= (x?)3 + (x2)?
=249
i. (22-y)(8+x3y3+y°
Solution:
(x° = y*)(x® + x%y® + y°)
= (@ = y)[®)? + () ®) + (°)?]
= (@)= 0%
= xg - yg
iii. (x=y)(x+y)(*F+yH)(* +xy +y)(* =2y + yH) =2y +yh)
Solution:
=+ +yH)E* +ay+y?) @ —xy +yH (" - 2%y +yY)
= [(x =) + 2y + y)][(x +y) & =0y + y)][(x* + y?) (x* — x?y? + y9)]
= (® =y +yH)(* + ¥ = () + D]
= (¢ =y +y)(?) + @*)
= (° = y°)(x® +yH) (2% + %)
= [(*)? = ()N +¥°) va?=b*=(a+b)(a-D)
= (x® =y (x° +¥°)
= (x°)2 - °)*

=12 — 12

iv. (222 =1D)2x% + D(4xt +2x%2 + 1) (4x* =222 +1)

Solution:
(2x% = 1)(2x* + D) (dx* + 2x* + 1)(4x* = 2x* + 1)
= [(2x% = 1)(4x* + 2x% + D][(2x% + 1)(4x* = 2x% + 1)]
= [(2x%)* = (1*][(2x*)* + (1)°]
=(8x°-1)(Bxc+1)
= (8x5)2 — (1)? = 64x12 — 1
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Surds:
Anirrational radical with rational radicand is called surd.
Hence the radical Y/a is a surd if:

i. aisrational.
ii. the result Ya is irrational.

For Example:

2y
V3, J;, V10 are surds.

ButVmandv2+ /5 are not surds because 7 and 2 + V5 are not rational.

Operation on Surds:

i. Addition and Subtraction of Surds:

Similar surds can be added or subtracted into single term.

Example: Simplify by combining similar terms of 4v/3 — 3v27 + 2V75.

Solution:
43 = 327 + 2475
= 4/3-3V/9x3 +2V25 X3
= 4V3-3Y9x V3 +2V25 x V3
=4/3-3/(3)2x V3 +2/(5)2 x+3
= 4y/3-3(3) X3 +2(5) X3
= 43 -3+ 10V3
= (4=9+10)V3
=5/3

ii. Multiplication of Surds:

We can multiply surds of the same order by making the use of the following law of surds.
Ya¥/b = Vab
Example: Simplify and express the answer in the simplest form of v/14+v/35.

Solution:
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V14V35
=+14x 35
STXEXTX B
=J(7)?¥x2x5
=/(7)? x V10
= 7v10

iii. Division of Surds:

We can divide surds of the same order by making the use of the following law of surds.

a—
Wb~ Alb

Exercise 4.3

1. Express each of the following surd in the simplest form.

i. V180

Solution:

V180

=v2X2R3IX3IX5
= /27 x 3 x5
=[x VEX VB
=2x3/5
=615

i. 3V162

Solution:

3162
=3V/2x3x3X3X%X3

=32 X% 3% x 32
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= 3v2 x /32 x /32
=3V2x3x%3

= 27\2
3
iii. —3/128
4

Solution:

3 3
-v128
4

VIX2X2X2X2X2X?2

3

Vi o ol &)

33 3
=Z@xWx\/§

3 ,
:ZxeZXW

3
=ZX4XS\/§

=32

iv. $/96x%y778

Solution:
= Y2X2X2X2X2X3xby7z8
= VB x VBx Ve x iy x V28

6 7 8

1
S IX B RN YEX 25

1
5

= Jeyzlxy?zi)

= 2xyzi/xy?z}
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