Expansions

Using Identities for "Square of Sum or Difference of Two Terms"

Let us try to find the square of the number 102. The square of a number, as we know, is
the product of the number with itself. One way to do this is by writing the numbers one
below the other, and then multiplying them as we normally do. The other way is to break
the numbers and then apply distributive property. This will make our work much easier.
Let us see how.

1022 =102 x 102

= (100 + 2) (100 + 2)

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

=100x100+100x2+2x100+2 x 2

=10000 + 200 + 200 + 4

=10404

Observing the similar expressions as above, we obtain the following identities.

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

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

Deriving the identities geometrically:

These identities can be derived by geometrical construction as well. Let us learn the
same.

(1) (a + b)? = a% + 2ab + b*:

Let us consider a square ABCD whose each side measures (a + b) unit.
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It can be seen that, we have drawn two line segments at a distance of a unit from A
such that one is parallel to AB and other is parallel to AD.

Also, the figure is divided into four regions named as |, Il, lll and IV.
Now,
= Area of square ABCD = (a + b)? sq. unit ..(i)

Region | is a square of side measuring a unit.
= Area of region | = a sq. unit (i)

Each of regions Il and lll is a rectangle having length and breadth as a unit and b unit
respectively.

=~ Area of region Il = ab sq. unit ..(iii)
And,
Area of region Ill = ab sq. unit ..(iv)

Region |V is a square of side measuring b unit.
= Area of region IV = b? sq. unit (V)

From the figure, we have



Area of square ABCD = Area of region | + Area of region Il + Area of region Ill + Area of
region IV

On substituting the values from (i), (ii), (iii), (iv) and (v), we get

(@a+b)’=a?>+ab+ab+b?

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

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

Let us consider a square EFGH whose each side measures a unit.
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It can be seen that, we have drawn two line segments at a distance of b unit from G
such that one is parallel to GH and other is parallel to FG.

Also, the figure is divided into four regions named as |, Il, Il and IV.
Now,
= Area of square EFGH = a? sq. unit ()

Region | is a square of side measuring (a - b) unit.

= Area of region | = (a — b)? sq. unit ..(ii)



Each of regions Il and IV is a rectangle having length and breadth as (a — b) unit
and b unit respectively.

=~ Area of region Il = b(a — b) sq. unit ..(ii)
And,
Area of region IV = b(a — b) sq. unit (V)

Region lll is a square of side measuring b unit.
= Area of region Ill = b? sq. unit (V)
From the figure, we have

Area of region | = Area of square ABCD - (Area of region Il + Area of region Il + Area
of region V)

On substituting the values from (i), (ii), (iii), (iv) and (v), we get
(@a-b)y>=a%-[b(a-b)+ b>+ b(a-b)
(@a-b)=a?>-[ab-b>+ b+ ab - b?]

(a - b)2=a? - [2ab - b?]

= (a— b)? =a? - 2ab + b?

The identities we have proved above are known as identity because for any value

of a and b, the LHS is always equal to the RHS. The difference between an identity and
an equation is that for an equation, its LHS and RHS are equal only for some values of
the variable. On the other hand, as we discussed, for an identity, the LHS equals the
RHS for any value of the variable.

Many a times, these identities help in shortening our calculations. Let us discuss some
examples using the above identities to understand this better.

Example 1:

Simplify the following expressions using suitable identities:
(a) (2m + 3n)?

(b) (4p - 7q)

Solution:

(a)

On comparing the given expression (2m + 3n)? with (a + b)?, we get



a=2mandb = 3n.
Now,
(a + b)? = a? + 2ab + b?

Thus,
(2m+3n) =(2m) +2(2m)(3n)+(3n)

=4m? +12mn+9n°

(b)

On comparing the given expression (4p — 7q)? with (a — b)?, we get
a=4pand b=17q.

Now,
(@a—b)? =a?-2ab + b?

Thus,
(4p —7q)? = (4p)* — 2(4p)(7q) + (7q)?

= 16p? — 56pq + 49q?
Example 2:
Simplify the following expressions using suitable identities:
(a) (3ax + 5by) 2

(b) (0.6a2 - 0.04b3%)2
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Solution:

(a) The given expression is (3ax + 5by)?, which is of the form (a+ b)?.
Thus, we can use the identity (a + b)? = a% + 2ab + b? .

=~ (3ax + 5by)? = (3ax)? + 2 (3ax) (5by) + (5by)?

= 9a?x? + 30abxy + 25b2y?

(b) The given expression is (0.6a% — 0.04b%)?, which is of the form (a — b)?.



Thus, we can use the identity (a — b)? = a? - 2ab + b? .
- (0.6a2 - 0.04b%)2 = (0.6a2)2 - 2 (0.6a2) (0.04b%) + (0.04b3)2

= 0.36a* - 0.048a2b3 + 0.0016b°
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(c) The given expression is * T3 , Which is of the form (a + b).

Thus, we can use the identity (a + b)? = a% + 2ab + b? .
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Example 3:

Find the value of (208)? using a suitable identity.
Solution:

208 =200 + 8

~ (208)? = (200 + 8)?

Thus, we can use the identity (a + b)? = a? + 2ab + b?.
~ (208)? = (200 + 8)?

= (200)2 + 2 (200) (8) + (8)?

= 40000 + 3200 + 64

= 43264

Example 4:

Find the value of (99)? using a suitable identity.

Solution:

99 =100 - 1



« (99)2 = (100 = 1)2
Thus, we can use the identity (a — b)? = a? - 2ab + b2,
« (99)2 = (100 — 1)2 = (100)2 - 2 (100) (1) + (1)2

= 10000 - 200 + 1

= 9800 + 1
= 9801
Example 5:
X i=3 x4 ]2 x4 LJ
(a) If X, then find the value of the expressions X and X,
2}; +i — 5 4__'_-’1 +i:
(b) If ¥ | then find the value of the expression ¥

(c) If 3x = 5y = -1 and xy = 6, then find the value of the expression 9x? + 25y2.

Solution:

N——=3
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On squaring both sides, we get
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Now, on squaring both sides again, we get



. w32 .
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Thus, the value of the expression '/ is 11 and the value of the expression
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(b) It is given that ¥

On squaring both sides, we get

(21; + %Jz = 5°
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Thus, the value of the expression " Y/ is 13.
x—35y=—1

(c) It is given that >

On squaring both sides, we get



(3x—5y) =(-1)

= (3x) =2(3x)(5y)+(5) =1

= Ox” =30xy+25)" =1

= 0y =30x6+25y =1 (xy=6)
= 0x" +25y° =1+180

= 9x" +25y" =181
Thus, the value of the expression (9x? + 25)2) is 181.

Example 6:

Prove that

(@) (@ + b) +(a - b) :2{::3+f11)

)
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Solution:

(a)We know that (a + b)? = a? + 2ab + b? and (a — b)? = @ — 2ab + b? . Thus,
LHS = (a + b)? + (a - b)?

=a?+2ab + b?> + a® - 2ab + b?

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

= 2a? + 2b?

= 2(a2 + b2) = RHS

Hence, proved.

(b)We know that (a + b)? = a®> + 2ab + b? and (a — b)? = a?> — 2ab + b? . Thus,
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Hence, proved.

Using Identities for Cube of Sum or Difference of Two Terms

Algebraic ldentities:

(x+y)P=xt+y*+3xy(x+y)and (x-y)’=x*=-y*=3xy (x-y)

Consider the number ‘999’. Suppose we have to calculate its cube. One way to find the
cube is to multiply 999 by itself three times. However, this method is tedious and,
therefore, prone to error.

Here is another way to solve the problem. Let us write 9992 as (1000 - 1)3. We have
thus changed the number into the form (x = y)3. Now, the expansion of (x — y)3 will give
the cube of 999. The required calculation will be easy since the values of x and y are
simple numbers whose multiplication is also simple.

Thus, we see algebraic identities help make calculations simpler and less tedious. In
this lesson, we will study the identities (x + y)3 = x3 + y8 + 3xy (x + y) and

(x = y)®=x3 - y3 = 3xy (x — y). We will also solve some examples based on them.
Understanding the Identities

We have the two algebraic identities as follows:

(x +y)°=x+y° +3xy (x +y) OR (x + y)> = x° + y + 3x%y + 3xy?
(X =y =x*=y>=3xy (x = y) OR (x = y)> = x° = y° = 3x?y + 3xy?

The above identities hold true for all values of the variables present in them. Let us
verify this by substituting random values for the variables x and y in the first identity.

If x=2and y = 3, then:
(2+3)P3=23+33+3x2x3x(2+3)

=53=8+27+18x%x5



>1256=8+27+90
= 125=125
= LHS = RHS

Thus, we see that the first identity holds true for random values of the variables present
in it. We can prove the same for the second identity as well.

Here are some other ways in which the two identities can be represented

X+ y2=(x+y)° = 3xy (x +y) OR X3+ 2= (x + y) (x* = xy + y?)
=Y = (x=YP +3xy (x = y) OR X2 = Y= (x = y) (¢ + xy + ¥?)

Proof of the Identities:
(x+y)P=...and x3+y3= ...

Let us prove the identity (x + )3 = x3+ )2 + 3x2y + 3xy? OR (x + y)3 = x3 + )3 +
3xy (x +y)

We can write (x + y)3 as:

(x+y) (x +y)?

=(x+y) (X% +2xy + y?)

= X3 + 2X%y + 2xy? + X?y + 2xy? + 8

= x3 + y® + 3x%y + 3xy?

o (x +y)d=x3+ y3 + 3x%y + 3xy?

= (x+yP=x+y +3xy(x+y).. (1)
Let us prove the identity x3 + 2 = (x + y)3 = 3xy (x + y) OR x3 + 3= (x + y) (X2 — xy + y?)
We can rewrite equation 1 as:
X}y =(x+y)® = 3xy (x +y)

= X3+ 0 =(x+ y) [(x + Y = 3]
=X+ %= (x+y) (X +2xy + y? = 3xy)

=X+ Y0 (x+y) (2= xy + )



Proof of the Identities:
(x=y)P=...,.and x3-y3=...

Let us prove the identity (x — y)3=x3 - 3 = 3x2y + 3xy? OR (x — y)3 = x3 — 3 -
3xy (x = y)

We can write (x — y)3 as:

(x=y) (x=yy

= (X = y) (= 2xy + y?)

= X3 = 2X%y + xy? = X2y + 2xy° — y®

= x3 = y® = 3x%y + 3xy?

w (x=y)® = x*=y*= 3x%y + 3xy’
S>(x-yP=xt-y’=3xy(x-y)..(1)

Let us prove the identity x> — y® = (x = y)3 + 3xy (x = y) OR X3 = y® = (x = y) (x> + xy + y?)
We can rewrite equation 1 as:

X3=y* = (x=y)* + 3xy (x-y)

= x3= = (x = ) [(x = Y + 3%9]

=X = )P= (x—y) (¥ = 2xy + y* + 3xy)

= X3 =y*= (x-y) (¢ + xy + y?)

Example Based on the Identity x3 - y3 = ...
Solved Examples

Easy

Example 1:

Factorise the following expressions.

i)a® — 125b° - 15a°b + 75ab?



ii)27p3% + 125¢3

Solution:

i)a® — 125b° - 15a°b + 75ab?

= (a)® - (5b)® - 15ab (a - 5b)
=(a)® - (5b)* -3 x a x 5b (a - 5b)

On using the identity (x — y)3 = x3 = y® - 3xy (x - y), where x = a and y = 5b, we are left
with (a — 5b)3

- @ - 125b% - 15a2b + 75ab? = (a - 5b)?

ii)27p% + 125¢°

= (3p)* + (5q)°

On using the identity x3 + y3= (x + y) (x? = xy + y?), where x = 3p and y = 5q, we get:
(3p +59) [(3p)* = (3p) (59) + (59)’]

= (3p + 5q) (9p* - 15pq + 25¢?)

~ 27p*+125¢° = (3p + 5q) (9p* - 15pq + 25¢°)

Example 2:

Evaluate the following expressions using identities.

10033

ii)083

Solution:

i\We can write 10033 as:

(1000 + 3)

On using the identity (x + y)3 = x3 + y® + 3xy (x + y), where x = 1000 and y = 3, we get:

(1000 + 3)3 = 10003 + 3% + 3 x 1000 x 3 x (1000 + 3)



= 1000000000 + 27 + 9000 x (1000 + 3)

= 1000000000 + 27 + 9000000 + 27000
=1009027027

ii)We can write 983 as:

(100 - 2)3

On using the identity (x - y)3 = x3- y® = 3xy (x — y), where x = 100 and y = 2, we get:
(100 - 2)3=1003-23-3 x 100 x 2 x (100 - 2)
=1000000 - 8 - 600 x (100 - 2)

=1000000 - 8 - 60000 + 1200

= 941192

Medium

Example 1:

Expand the following expressions.

:+)
i) a b

ii)(2x + 5y)3 = (2x — 5y)3

Solution:

X ¥

On using the identity (p + )2 = p3 + g3+ 3pq (p + q), where p= @ and g = ¥ , we get:
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ii)(2x + 5y)3 = (2x — 5y)3

We have two terms in the given expression—(2x + 5y)% and (2x — 5y)°.

On using the identity (p + q)° = p® + @>+ 3pq (b + q), where p = 2x and q = 5y, we get:
(2x + 5y)* = (2x)° + (5y)° + 3 x (2x) (5y) (2x + 5y)

= 8x3 + 1253 + 30xy (2x + 5y)

= 8x3 + 125y + 60x%y + 150x)?

Similarly, on using the identity (p — q) = p3 - ¢® - 3pq (p - q), we get

(2x = 5y)* = (2x)° = (5y)° = 3 x (2x) (5y) (2x = 5y)

= 8x3 - 1253 — 30xy (2x — 5y)

= 8x3 — 125y - 60x%y + 150x)?

So,

(2x + 5y)® = (2x = 5y)3 = 8x3 + 125)3 + 60x%y + 150x)y? — [8x3 — 125)% — 60x%y + 150x)?]
= 8x3 + 125y% + 60x%y + 150xy? — 8x3 + 1252 + 60x%y — 150x)?

= 250y + 120x%y

Alternate method

On using the identity p3 - g3 = (p — q) (p? + pq + g?), where p = (2x + 5y) and q = (2x —
5y), we get:

(2x + 5y)% - (2x - 5y)3

= [(2x + 5y) = (2x = 5y)] [(2x + 5y)* + (2x + 5y) (2x = 5y) + (2x — 5y)]



= (2x + 5y = 2x + 5y) (4x? + 20xy + 25y? + 4x? + 10xy — 10xy — 25y? + 4x? — 20xy +
25y2)

=10y (12x2 + 25y?)
= 120x%y + 250)3
Example 2:

The side of a cube is a. If each side of the cube is increased by b/5, then by how much
does its volume increase?

Solution:
Let the side of the cube be a.
Original volume of the cube =a x a x a = a3
f h\]

o+ —
After the increase, each side becomes* 3 )

(art)(os)(or)(er?)

New volume = &+ 3/L 3

On using the identity (x + y)3 = x3 + 3 + 3xy (x + y), where x = a and y = b/5, we get:

CRY L (Y ST,
|c’r+—] =|;':"—|— +3(a)| = | a+—}1
5 5 "t.s."l "-.5.-'"\ 52

, b 3ab b

=a +——+——m|a+:

125 5 5

s, b 3a’h 3ab

=a +—+ S

125 5 25

Now,

Increase in volume = New volume - Original volume

. b 3ath 3ab”t
=a + + + =
125 5 25
b 3a’h 3ab’
+ +

125 5 25




b’ N 3a’h ) 3ab’
Thus, the volume of the cube increases by 125 5 25

Hard
Example 1:

Find the values of the following expressions.

X'+ l} X+ 1 =5
i) * when *
v 27 9
8y -— 4y’ + =37
i) ¥ when Y

iii)125x3 - 27y when 5x -3y =1and xy = 6
Solution:

. 1 1
X4 — X+==5

i) % when ¥

1
x+—=>5

We have *
On cubing both sides, we get:

{ Y .
x+—| =5
Lox)

1

On using the identity (a + b)® = a® + b3 + 3ab (a + b), where a=xand b= * , we get:



I k]
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s 27 . 9
By —— 4y"+—=37
ii) Y when y
4y° + qﬁ =37
We have Y

= (2y)’ +{§] =37

3
On using the identity a® + b? = (a — b)? + 2ab, where a =2y and b = , we get:

\
2y EA PN 2{21«}[1} =37
V

2y-=| +12=37

|
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On cubing both sides, we get:

. [ 3
— 8y ——f—lslzy—'—J: 125
y v

On using equation 1, we get:

. 27
8y’ - —18x5=125
.!'I-

= 8y’ —2—3 =125+90
W

= 8" ?: 215

iii)125x3 - 27y> when 5x - 3y=1and xy = 6

We have 5x - 3y =1

On cubing both sides, we get:

(5x - 3y)* = 1°

On using the identity (a — b)® = a® - b® - 3ab (a - b), where a = 5x and b = 3y, we get:
(5x)° = (3y)° = 3 (5x) (3y) (5x = 3y) = 1

= 125x3 — 27y% — 45xy (5x — 3y) = 1

On substituting the values of xy and (5x — 3y),we get:

125x3 - 273 -45x 6 x 1 =1

= 125x3 - 27y3 = 1 + 270



= 125x3 - 27y3 = 271

Example 2:

If x + y =8 and x? + y? = 42, then find the value of x3 + ).
Solution:

Itis giventhat x+ y =8

= (x+yp =8

= X2+ Y2 + 2xy = 64

= 42 + 2xy = 64 (X% + y? = 42)

= 2Xxy =64 - 42

= 2Xxy = 22

22

= Xy = 2
=~ xy =11

Now, (x + y)3 =83

= x3+ )3+ 3xy (x +y) =512
=>x3+ 8 +3x11x8=512
= x3 + 3 + 264 = 512

= X3+ )3 =512 - 264

= = X3 + 3 = 248
Example 3:

0.77x0.77=x0.77+0.23x0,23=x0.23 _
Prove that 0.77=0.77=0.77T=x0.23 +0.23x0.23

Solution:



0.77%0.77x0.77 +0.23x0.23x 0.23
0.77%0.77—0.77x0.23+ 0.23 % 0.23
- (0.77) +(0.23)°

(0.77) —0.77%0.23+(0.23)°

x4y

5 5, wWhere x=0.77 and y = 0.23

X Xy+ ¥

3 (x+yNx* —xy+ %)
(x* —xy+17)

=(0.77+0.23)

=1

Using Identity (x + a)(x + b)

A very important identity that we have to learn is regarding the expression (x + a)
(x + b).

We know how to multiply binomials. By finding the product of these binomials, we can
find the identity.

This identity can be derived by geometrical construction as well. Let us learn the same.
Deriving the identity geometrically:

Let us draw a rectangle PQRS of length and breadth (x + a) and (x + b) units
respectively.

Also, let us take two points A and B on sides SP and PQ respectively, such that PA =
PB = x unit.

Now, let us draw two line segments AC and BD such that AC || PQ and BD || PS. AC
intersects QR at point C and BD intersects RS at point D.
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Now, we have
I(PS) = (x + a) unit and /(PQ) = (x + b) unit
~ Area of rectangle PQRS = length x breadth

= Area of rectangle PQRS = /(PS) x /(PQ)

= Area of rectangle PQRS = (x + a) (x + b) sq. unit (1)
Also,

Area of square PBOA = x? sq. unit -..(i)

Area of rectangle BQCO = bx sq. unit ..(iii)

Area of rectangle OCRD = ab sq. unit (V)

Area of rectangle AODS = ax sq. unit (V)

From the figure, it can be observed that

Area of rectangle PQRS = Area of square PBOA + Area of rectangle BQCO + Area of
rectangle OCRD + Area of rectangle AODS

On substituting the values from (i), (ii), (iii), (iv) and (v), we get
(x+a) (x+b)=x%+bx+ab+ ax

= (x+a)(x+b)=x>+ax+bx+ab



= (x+a)(x+b)=x>+
(a+ b)x + ab

Now, let us solve some examples in which this identity is used.

Example 1:
Find the product of (m + 3) and (m - 5).

Solution:
This expression is of the form (x + a) (x + b).
Using identity, (x + @) (x + b) = x>+ (a + b) x + ab

~(m+3)(m=5)=m’ +(3=5)m+(3)(-5)

=m?-2m-15
Example 2:

Use the appropriate identity to simplify the following expressions.

(3p+5q)(3p - 7z)

(a)

I.-'-E_i\z, _£\|
(b) 'xﬁ 3xau 3/
Solution:

Ip+3g )| 3p—Tz
(a)The given expression is(”H q)(3p=7 }.

This expression is of the form (x + a) (x + b).
Using identity, (x + @) (x + b) = x>+ (a + b) x + ab
S(3p+5q)(3p-T72)= [3;}}: +[5¢;—T:]{3p]+{ﬁq}[—?:]

=9p" +(59)(3p)-(72)(3p) - 35¢=
=0p~ +15pg —21pz—35¢z
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(b)The given expression is *
This expression is of the form (x + a) (x + b).

Using identity, (x + @) (x + b) = x>+ (a + b) x + ab
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Example 3:

Find the products of the following pairs of numbers using suitable identities.
(a) 105 x 102

(b) 98 x 103

Solution:

(a) 105 x 102 = (100 + 5) x (100 + 2)

Now, we can use the identity (x + a) (x + b) = x>+ (a+ b) x + ab
Here, x=100,a=5,b=2

=105 x 102 = (100 + 5) x (100 + 2)

=(100)°+ (5+2)x 100 + 5 x 2

= 10000 + 700 + 10

=10710

Thus, the product of the numbers 105 and 102 is 10710.

(b) 98 x 103 = (100 - 2) x (100 + 3)

Now, we can use the identity (x + a) (x + b) = x>+ (a+ b) x + ab



Here, x=100,a=-2,b=3

~98 x 103 = (100 — 2) x (100 + 3)
= (100)? + (-2 + 3) x 100 + (-2) (3)
=10000 +1 x 100 -6

= 10000 + 100 - 6

=10100 - 6

= 10094

Thus, the product of the numbers 98 and 103 is 10094.

Using Identity for Square of Sum of Three Terms

Algebraic Identity:
(x+y+2z)2=x2+y?+ 22+ 2xy + 2yz + 2zx

When we solve an algebraic equation, we get the values of the variables present in it.
When an algebraic equation is valid for all values of its variables, it is called

an algebraic identity.

So, an algebraic identity is a relation that holds true for all possible values of its
variables. We can use algebraic identities to expand, factorise and evaluate various
algebraic expressions.

Many algebraic identities are used in mathematics. One such identity

is(x +y+ 2)2=x2+ y? + 72 + 2xy + 2yz + 2zx. In this lesson, we will study this identity
and solve some examples based on it.

Proof of the Identity

Let us prove the identity (x + y + z)? = x2 + y? + 22 + 2xy + 2yz + 2zx

We can write (x + y + z)?as :

(@a+2)%, wherea=x+y

= a% + 2az + z? [Using the identity (x + y)2 = x> + 2xy + y?]

= (x +y)2 + 2(x + y) z + 2% (Substituting the value of a)



= X2 + 2xy + y? + 2xz + 2yz + 22 (Using the identity (x + y)? = x? + 2xy + )?)
S(X+Yy+2)2=x2+ Y2+ 22+ 2xy + 2yz + 22

The above identity holds true for all values of the variables present in it. Let us verify
this by substituting random values for the variables x, y and z.

If x=2, y=3and z=4, then:
(2+3+4P=22+32+42+2x2x3+2x3x4+2x4x2
=92=4+9+16+12+24 + 16

= 81=281

= LHS = RHS

Thus, we see that the identity holds true for random values of the variables present in
it.

Let us now use this identity to expand, factorise and evaluate various algebraic
expressions.

Deriving Identity Geometrically

The identity (x + y + z)2 = x? + y? + 22 + 2xy + 2yz + 2zx can also be derived with the
help of geometrical construction.

The steps of construction are as follows:
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(1) Draw a square PQRS of side measuring (x + y + z) taking any convenient values
of x, yand z.

(2) Mark two points A and B on side PQ such that /[(PA) = x and /(AB) = y. Thus, /(BQ)
= z. Also, mark two points H and G on side PS such that /(PH) = x and I(HG) = y.
Thus, I(GS) = z.

(3) From points A and B, draw segments AF and BE parallel to side PS and intersecting
RS at F and E respectively.

(4) From points H and G, draw segments HC and GD parallel to side PQ and
intersecting QR at C and D respectively.

From the figure, it can be observed that

Area of square PQRS = Sum of areas of squares PAIH, IJKL and KDRE + Sum of areas
of rectangles ABJI, BQCJ, JCDK, HILG, LKEF and GLFS

S(X+y+2P2=(XP+ 2+ 22+ (Xy + zx+ yz+ Xy + yZ + 2X)
S (X+y+2)2=x2+y?+ 22+ 2xy + 2yz + 2zx

Solved Examples

Easy

Example 1:



Expand the following expressions.
i)(@ab — bc + ca)?

2

-lhl".n-i

M
RERES
Solution:
i)(ab - bc + ca)?
On comparing the expression (ab — bc + ca)? with (x + y + ) 2, we get:
x=ab,y=-bcand z=ca
On using the identity (x + y + 2)? = x2 + y? + 72 + 2xy + 2yz + 2zx, we get:
(ab)? + (=bc)? + (ca)? + 2 (ab) (=bc) + 2 (=bc) (ca) + 2 (ca) (ab)
= a?b? + b?c? + ¢?a? - 2ab’c - 2abc? + 2a’bc

~ (ab = bc + ca)? = a?b® + b?c? + ¢?a® — 2ab’c - 2abc? + 2a’bc

2 JJ"
Ly 2, 3
2 3 4

2 3y

1.2, __J
On comparing the expression “2 3 4 with (@a+ b+c)? we get:

I 2 3

X ——y —=

a=2 b= 3 andc= 4

On using the identity (a + b + ¢)? = a? + b? + ¢ + 2ab + 2bc + 2ca,we get:

I..- 2 -._I_= Iy 2 I,»' \I a2 &Y . Y '\ Y
l\:} +(—E_1'J + —1] +of ] [—:}'J+ 2[—3}7 ] [ |(l
L\E . 3 \ I\?- g \ 3 %, )"\2

1 : 3

i
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Example 2:

Expand the expression (xy + yz + zx)?.

Solution:

On comparing the expression (xy + yz + zx)? with (a + b + ¢) 2, we get:
a=xy,b=yzandc=zx

On using the identity (a + b + ¢)? = @ + b? + ¢? + 2ab + 2bc + 2ca,we get:
(xy)? + (yz)? + (2x)* + 2 (xy) (y2) + 2 (y2) (2x) + 2 (zx) (xy)

= X2)2 + 272 + 72X% + 2Xy°Z + 2xyZ? + 2X?yz

o (XY + Yz + zX)? = X2 + Y272 + Z2X? + 2XYPZ + 2XyZ? + 2X°yzZ

Medium

Example 1:

Factorize the following expressions.
)8x2 + 12y2 — 8V6 xy + 12Y6 y _ 36y + 27

ii)8x* + 4V2 x3 + 25x2 + 6V2 x + 18

Solution:

i)8x% + 12y? - 8“-{g Xy + 12‘-“% x - 36y + 27
=8x2 + 12y? + 27 - 8‘-“ngy— 36y + 12“-“Ex
=@V 2+ (2P 2+ 33+ 2232 023 ) + 223 )3 V3) + 2322 x)

On using the identity (a+b+c)z—a2+b2+cz+2ab+2bc+20a where a = 2“'"(_
b=-2Y3yand c =33, we are left with (2V2 x 23 y + 3V3 y2



2 8x2+12y2 - 8Y6 xy+ 12V6 x — 36y + 27 = (2V2 x 23 + 333 )2
ii)8x4+4“-“r§x3+25x2 +6“ﬁx+ 18

=8x4+25x2+18+4“-5x3+6“-5x

=8x*+x2+18 +4‘-"Ex3+6“-"Ex+24x2 (- 25x% = x2 + 24x?)

= (V222 + (02 + (3Y2 2 + 222 50)(0) + 2003 Y2 ) + 2(3V2 )2 V2 )

On using the identity (a + b + ¢)? = @ + b? + ¢ + 2ab + 2bc + 2ca, where a = zxﬁ X2,

b=xandc= 3"-E , We are left with (2“-Ex2+x+3*-"f§)2
8x4+4‘ﬁx3+25x2+6“ﬁx+ 18=(2‘f'(§x2+x+3“-"r§)2

Example 2:

Find the value of the expression 4x? + 9y? + 162> — 12xy — 24yz + 16zx forx =3, y=4
2n=d5 without substituting the values of the variables in the expression.

Solution:

4x% + 9y? + 1622 — 12xy — 24yz + 162X

= (2x)? + (=3y)* + (42)° + 2 (2x) (=3y) + 2 (=3y) (42) + 2 (42) (2x)

On using the identity (a + b + ¢)? = @ + b? + ¢? + 2ab + 2bc + 2ca, where a = 2x,
b = -3y and ¢ = 4z, we are left with (2x — 3y + 42)?

Itis giventhat x=3,y=4and z= 5.

On substituting the values of x, y and z, we get:
(2x3-3x4+4x5)

= (6 — 12 + 20)?

=142

=196



W 4x2 +9y? + 1622 — 12xy — 24yz + 162x = 196

Hard

Example 1:

Find the value of ab + bc + ca, where a+ b + ¢ = 1 and a2 + b? + ¢? = 29.
Solution:

We know that (a + b + ¢)2 = a? + b?> + ¢? + 2ab + 2bc + 2ca

> (@a+b+c)2=(a?+b?+c?) +2(ab+ bc +ca)

= (1)2=29 + 2(ab + bc + ca)

=1-29=2(ab + bc + ca)

= - 28 =2(ab + bc + ca)

28

=>ab+bc+ca= 2

=>~ab+bc+ca=-14

Example 2:

If (x+2)°%+(y—-6)2+(z-ayP-2x(6+a)+2y(2-a)-8z+2(xy+yz+xz)-8(3-a)
= (x + y + 2)?, then find the value of a.

Solution:
(x+2P+(y—-6)2°+(z-ayP-2x(6+a)+2y(2-a)-8z+2(xy+yz+xz)-8(3-a)
=(x+2)°+(y-6)2°+(z-a)—-12x-2ax+4y—2ay—8z+2xy+2yz+2xz—- 24 + 8a
=(x+2)°+(y-6)2°+(z-a)-12x-2ax+4y—2ay—12z+4z+2xy + 2yz + 2xz - 24
+12a

-4a

=(x+2P+(y-6)2+(z-a)Y+2xy—-12x+4y — 24 + 2yz - 2ay — 12z + 12a + 2xz -

2ax + 4z
-4a



=(x+2)°+(y-6)2°+(z-a)P+2(xy—-6x+2y-12)+2(yz-ay -6z +6a)+ 2(xz - ax +
2z - 2a)

=(x+2)+(y=6)*+(z-a)*+2[x(y-6)+2(y - 6)] + 2[y(z - a) ~ 6(z - a)] + 2[x(z - a)
+2(z - a)]

=(x+2P+(y-6P+(z-af+2(x+2)(y-6)+2(y-6)(z-a)+2(x+2)(z~a)
=[x +2) + (y - 6) + (z - a)P?
=(x+y+z-4-ay

It is given that
(x+2P+(y—-6)2°+(z-aP-2x(6+a)+2y(2-a)-8z+2(xy+yz+xz)-8 (3 -a)

= (x+y+2)
> (x+y+z-4-a)Y=(x+y+2z)?
=>-4-a=0

>.:.a=-4

Conditional Identities

An identity is an equation that is true for all the values of the variables present in it.
Some well-known identities are as follows:

s (@ + b)? = a% + 2ab +b?

*(a-b)?=a’-2ab +b?

*(a-b)P¥=a’-b®-3ab (a-b)

We use the equivalence symbol (=) to denote algebraic identities.

The above identities hold true for all real values of a and b.

If an equation is true for all values of the variables present in it only under a
certain condition, then the equation is known as a conditional identity.

Let us understand this with the help of an example.

Ifa+b+c=0,then a3+ b3+ ¢® = 3abc.



Here, the equation a® + b® + ¢3 = 3abc is true for all real values of

variables a, b and c under the condition a + b + ¢ = 0. This means thatifa+ b + c #0,
then the identity a® + b3 + ¢ = 3abc does not hold true.

Thus, a® + b3 + ¢3 = 3abc is a conditional identity.

Let us prove this.

We know that:

a*+b3+c3-3abc=(a+b+c)(a’+b>+c?-ab- bc-ca)

When a + b + ¢ = 0, the above equation reduces as follows:

a’+ b3+ c3-3abc=0x (a®+ b?>+c?-ab - bc - ca)

s> al+b3+c*-3abc=0

= a’+ b3+ ¢®=3abc

Thus, the identity holds true under the condition a + b + ¢ = 0.

Conditional identities can be very useful while solving certain algebraic problems.
Let us solve a couple of problems related to conditional identities.

Example 1:

If a+2b+ 3c =0, then prove that (2b + 3c) (2b-3c) + a(a+ 4b) = 0.

Solution:

LHS=(2b+3c)(2b—3¢c)+a(a+4b)
=4b'-9c* +a’ +4ab
=a’ +4ab+4b*-9¢
=(a+2b) —(3¢)’
=(a+2b+3c)(a+2b-3c)
=4 ['.'a+2b+36=0]
=RHS

Hence proved.



Example 2:

2

at _ 4b* ¢
+

5o
If a + 2b + ¢ = 0, then prove that 2bc  ca  2ab

Solution:
at 4pr !
LHS= - +
2bc ca 2ab
_a':+827':-+-c3
2abc
a +(26) +¢°
2abc

We know that:

a +( 2b:|: +c —3a(2b)c=(a+2b+c) {a: +(256) +c —a(2b)—(2b)c —ca}

3 3 MR
Whena+2b+c=0, Wegeta +85" +¢ =3a(2b)c=6abc

Therefore,

6abc

2abc

LHS=

=83

=RHS

Hence proved.

Solving Problems Using the Identity (x + y + z) (x2 + y2 + z2 - xy - yz = zx)
Algebraic Identity:

X+ Yy +22=-3xyz=(x+y+2)(xX>+y?+ 22 - xy - yz - zx)

Algebraic identities help us solve problems with ease and in minimum time. Say, for
example, we need to find the value of (-323 + 153 + 173). One may solve this problem
by calculating the cube of each of the given numbers and then adding and subtracting
the values so obtained. This method is easy in cases where we are dealing with small
numbers. However, when big numbers are involved (as in the present case), this
method proves to be tedious.



A simpler and less time-consuming way of solving the above problem is to use an
appropriate algebraic identity. In the given expression, we find that -32 + 15 + 17 = 0.
So, we need to state an identity under the condition x + y + z= 0.

In this lesson, we will focus on the identity x3 + )2 + 23 = 3xyz = (x + y + 2)

(x? + y? + 22 — xy — yz - zx) and its expansion under the condition x + y + z= 0. We will
also solve examples based on the same.

Understanding the Identity

We have the algebraic identity as follows:

XX+ + 23 -3xyz=(x+y+2z)(X°+y>*+ 22 - xy - yz - zX)
Or

b3 | =

X+ 2= Byz=2 (x+y+ 2) [(x= YR+ (y = 2P + (2= X

The above identity holds true for all values of the variables present in it. Let us verify
this by substituting random values for the variables x, y and z.

Ifx=1,y=2and z= 3, then:
13+28+33-3x1x2x3=(1+2+3)(12+22+3°2-1x2-2x3-3x1)

=>1+8+27-18=6(1+4+9-2-6-3)

=>18=6x%x3
= 18=18
= LHS =RHS

Thus, we see that the identity holds true for random values of the variables present in it.
Proof of the Identity

Let us prove the identity

X3+ + 8 -3xyz=(x+y+2) (X% +y>+ 22— xy - yz - zx)

Or

X+ 2= Bxyz =102 (x4 y 4 2) (K= YR+ (v = 2P + (2= X))



We can write x3 + )2 + 23— 3xyz as:

(x®+y3) + 22 - 3xyz

=[x +y)* = 3xy(x + y)] + 2 - 3xyz

=a® - 3axy + 22 - 3xyz, where a=x +y

= (a® + 28) - 3axy — 3xyz

=(a+z)(a®>-az+ z%) - 3xy(a + 2)

=(a+ 2) (a® - az + z? - 3xy)
=(x+y+2)[(x+yP - (x+y)z+2z° - 3xy]
=(x+y+2)(P+y2+2xy - zx - yz + 2 - 3xy)
=(x+y+2z) (X + Y2+ 22— xy - yz - 2X)

SX+H Y+ B3 =3xyz=(x+y+2) (X2 + Y2+ 22 - xy - yz - zX)
On multiplying and dividing the above expanded form by 2, we get:
12%x2(x+y+2)(X°+y>+ 2% - xy - yz - zX)

=1/2 (x+ y + 2) (2x? + 22 + 222 = 2xy — 2yz — 22X)

=12 (x+y+2) P+ X2+ 2+ y2+ 722+ 22 — 2xy — 2yz — 2zX)
=12 (x+y+2) (X +y?=2xy + y> + 22 = 2yz + 22 + x? — 2zX)
=12 (x+y+2)[(x=yP+(y- 2P+ (2~ x)]
XY 22 =3xyz=112 (x+y +2) [(x - y)? + (y - 2)* + (2 - x)?]
Example Based on the Identity

Solved Examples

Easy

Example 1:

Factorize the following expressions.



i) 125x3 + 83 + 2728 — 90xyz

ii) 343p3 — 64y° + 8+ 168py

Solution:

i) 125x3 + 83 + 2728 — 90xyz

= (5x)° + (2y)* + (32)° - 3 (5x) (2y) (32)

On using the identity x3 + y3 + 23 = 3xyz = (x + y + 2) (X* + y? + 22 = xy — yZ - zX), we
get:

(5x + 2y + 32) [(5x)* + (2y)* + (32)* - (5x) (2y) - (2y) (32) - (32) (5]

= (5x + 2y + 32) (25x2 + 4y? + 922 — 10xy — 6yz — 15x2)

=~ 125x3 + 83 + 2723 = 90xyz = (5x + 2y + 32) (25x? + 4y? + 922 - 10xy - 6yz — 15x2)
ii) 343p% — 64y3 + 8 + 168py

= (7p)° + (-4y)* + (2)° = 3 (7p) (-4y) (2)

On using the identity x3 + y8 + 23 = 3xyz= (x + y + 2) (X2 + y? + 22 — xy — yz — zX), we
get:

[7p + (=4y) + 2] [(Tp) > + (-4y)? + (2)* = (7p) (-4y) - (-4y) (2) - (2) (7p)]

= (7Tp — 4y + 2) (49p? + 16y? + 4 + 28py + 8y — 14p)

- 343p% - 64y3 + 8 + 168py = (Tp — 4y + 2) (49p2 + 16y2 + 4 + 28py + 8y — 14p)
Medium

Example 1:

If a+ b+ c=10and ab + bc + ca = 31, then find the value of a3 + b3 + ¢® - 3abc.
Solution:

We know that a3 + b3 + ¢® —3abc=(a+ b +¢) (&% + b> + ¢ — ab - bc - ca)
Or,a®+b3+c3-3abc=(a+b+c)[a*+b?>+c?>—(ab+ bc+ca)l...(1)

Itis giventhata+ b+ c=10and ab + bc + ca = 31.



Let us find the value of a? + b? + ¢2.

We have the identity:
(@+b+c)=a’+b?>+c?+2(ab+ bc + ca)
= (102 =a%+ b?+c?+ 2 x 31

= 100 = a2 + b2 + ¢? + 62

= a’+b?>+c?>=100 - 62
=>a’+b>+c?>=38

On substituting all the values in equation 1, we obtain:
a®+ b%+ ¢3 - 3abc =10 x (38 — 31)
>a’+b3+c*-3abc=10x%x7

= a’+ b3+ c®-3abc=70

Example 2:

Factorise the expression 8
Solution:

We have



|"1I 3 X : 3 2 2 T 3 3 3
=732 +(—;) (=D _(5)(_?)_(_7)(_1)_(_1)[5)
\
f A 2 n A
_|x_3 _4)x>, 9 3_3,.x
N 1 2 T3 —3713
{ - 2 -
_|x_3 _ 4|22 ,x,5 3,89
“127 g +5+3 r+_1_2]

Case | of the Identity

A special case for the identity x3 + y3 + 22 = 3xyz = (x + y + 2)
(x2 + y? + 72 — xy — yz - zx) is given below.

Case: When x+ y+z=0then x3+ y3+ 23 =3xyz.

Proof: We have,

X+ )P+ -3xyz=(x+y+2)(X°+ 2+ 22 - xy — yz - zx)

On substituting x + y + z = 0, we obtain

X3+ )3+ 28 -3xyz=0x%x (X2 + y?+ 722 = xy - yz — zX)

=>x3+y3+28-3xyz=0

=>x3+ 3+ 23 =3xyz

Using this condition, we can factorize and find the values of many complex expressions.
Example Based on the Case | of the Identity

Solved Examples



Easy
Example 1:

Without actually calculating the cubes, find the value of each of the following
expressions.

i) (0.2)3 - (0.5)° + (0.3)°

i) -123 +25% - 133

Solution:

i) We can write (0.2)% - (0.5)% + (0.3)3 as (0.2)3 + (-0.5)3 + (0.3)3.
Let us consider x=0.2, y=-0.5and z=0.3.

Now, x+y+z=02-05+03=0

We know that if x + y + z= 0, then x3 + 8 + 28 = 3xyz.

On substituting the values of x, y and z, we obtain:

(0.2)%3 + (-0.5)3 +(0.3)® =3 x 0.2 x (-0.5) x 0.3

= (0.2)3 - (0.5)* + (0.3)* = -0.09

i) We can write =123 + 253 — 133 as (-12)3 + 253 + (-13)3.
Let us consider x = -12, y =25 and z=-13.

Now, x+y+z=-12+25-13=0

We know that if x + y + z= 0, then x3 + 8 + 23 = 3xyz.

On substituting the values of x, y and z, we obtain:

(=12)% + 253 + (-13)3 = 3 x (-12) x 25 x (-13)

= -123 + 253 -13%3=11700

Medium

Example 1:



Find the value of the expression 8x3 + 27y® — 64 z%without directly substituting the values
x=3,y=2and z= 3.

Solution:

We can write 8x3 + 27y3 - 6423 as (2x)3 + (3y)® + (-42)°.
For the given values of x, y and z, we get:
2x)+(By)+(-42)=2%x3+3x2-4x%x3

= (2x)+ (3y)+(-42)=6+6 - 12

= (2x) + (By) + (-42)=0

We know that if x + y + z= 0, then x3 + 3 + 23 = 3xyz.
Thus, we have:

(2x)° + (3y)® + (-42)°= 3 (2x) (3y) (-42)

= 8x3 + 27y% - 6428 = -T2xyz

On substituting the values of x, y and z, we obtain:
8x3+27y3-6423=-72x3x2x3

= 8x3 + 27y% - 642 = -1296

Hard

Example 1:

(H: _ B )" + (hE = t-‘l)j + [‘"'! - “l)j =(a+b)(b+c)(c+a)

Showthat (470) +(b=¢) +(c-a)

Solution:

We will factorize the numerator and the denominator separately.
We have the numerator as (a2 - b?)3 + (b? = ¢?)3 + (¢? - a2)®

Let us consider x =a% - b?, y = b?-c?and z= c¢? - &



Now, x +y+z=a?-b2+b*-c?2+c?>-a?=0

We know that if x + y + z=0, then x3 + y3 + 23 = 3xyz.

Thus, we obtain:

(a2 — b2)3 + (b2 — c2)3 + (c2 — a2)3= 3 (a2 - b?) (b2 - ¢2) (c? — a?)
On using the identity x2 — y2 = (x + y) (x — y), we get:

(@2 -b2P2 + (b?-c?)3+(c?-a?)®*=3(a-b)(a+b)(b-c)(b+c)(c—a)(c+a)
We have the denominator as (a - b)3 + (b - ¢)® + (¢ - a)3.

Letus considerx=a-b,y=b-candz=c - a.
Now,x+y+z=a-b+b-c+c-a=0

Again, if x + y + z=0, then x3 + 3 + 23 = 3xyz.

Thus, we obtain:
(@=-bP+b-cP+(c-aPX=3(@a-b)(b-c)(c-a)

On putting back the numerator and the denominator, we get:

(a® - b’ } + +(r —a } _3(a- b)(a+b)(b—c)(b+c)(c—a)(c+a)
(a— b}+{b e) +(c- a) 3(a-b)(b—c)(c—a)

(
{u — ] b )1+(c‘ —-a’ J BB e e a
(a- .E:r} +( +(e- a} =(a+b)(b+c)(c+a)

Case Il of the Identity

One more special case of the identity x3 + 2 + 22 = 3xyz= (x + y + 2)
(x? + y? + 22 — xy — yz - zx) is there which is explained below.

Case: When x+y+z#0and x®+y® + 23 -3xyz=0then x=y=2z.
Proof: We have,
X+ )P+ 28 -3xyz=(x+y+2)(X°+ >+ 22 - xy — yz — zX)

On substituting x3 + y3 + z2 — 3xyz = 0, we obtain



O=(x+y+2)(x2+y>+ 22 - xy - yz - zX)

SX+ Y2 +722-xy-yz-zx=0 (x+y+z#0)

1
=2 (x+y+2)[(x-y)P+(y -2+ (z2- X7
= [(x-yP+y-2zP+(@z-xP%=0 (x+y+z#0)

Since, the sum of non negative terms such as (x - y)?, (y - z)*> and (z - x)?is 0, each
term is 0.

~ (x=y)?=0,(y-22=0and (z-x)*=0
= XxX-y=0,y-z=0andz-x=0

= X=y,y=zand z=x

> X=y=2z

This condition can be very helpful to factorize and find the values of many complex
expressions.

Example Based on the Case Il of the Identity
Example :

If 2a = 3b = 4¢ = 24 then without actually calculating the cubes of a, b and c, find the
value of 8a% + 27b3% + 64c°.

Solution:

We have,

2a=3b=4c=24

=>a=12,b=8and c=6
Also,2a+3b+4c=72#0

Therefore,

(2a)® + (3b) + (4c)® - 3(2a)(3b)(4c) =0

= 8a3 + 27b3 + 64¢3 = 72abc



=8a°+27b3+64c>=72x12x8x6
= 8a% + 27b° + 64c® = 41472

Factorisation of Algebraic Expressions Using Identities for the Sum and
Difference of Two Cubes

Let us start with a simple question.

What is the value of (203)3?

Yes, its value is 8365427.

For sure, you would have used the identity (a + b)® = a3 + b3 + 3ab (a + b)

We can write (203)3 as (200 + 3)2 and then using the identity for (a + b)3, we can find its
value as this is an easier method as compared to multiplication.

However, we have many more applications of this identity. We can also factorise
algebraic expressions using this identity.

For this, we have to rewrite the identity as follows:

{th}: =a +b" +3ab(a+b)
—a +b' =(a+bh) =3ab(a+b)
—=a +b ={c:+1"}}[{n:+f}]" —hn"):|

—a +h —1’Lu+1‘:-]}|:rrj +h' Euh—Em‘J]

=\a'+b" =(a+b)(a’ +b’ —ab) (1)

This form of the identity is used to factorise the expressions of the form a3 + b3.

In the same way, we can write the identity for a® — b3 as follows:

I
o

.u" —bh = [{r—h}{.a? +h +{r1"}] {

To understand how to use these identities to factorise expressions, let us see an
example.

Let us factorise the expression x6 — 729)/4.



X8 —729)5

= (C) - (27y°F

= (x3 + 27y8%) (x® - 27y3) [Using & - b?> = (a + b) (a = b)]

=[(x)° + By)’1 [(x)* = (By)°]

Using identities (1) and (2), we obtain

= (x +3y) (x* + 9y? = 3xy) (x = 3y)(x* + 9y? + 3xy)

This is the factorised form of the given expression.

To understand this method more clearly, let us solve some more examples.
Example 1:

Factorise the expression: 125a% — 343

Solution:

125a% — 343 = (5a2)® - (7)®

= (5a° - 7) (25a* + 49 + 35a?) [Using a° - b® = (a — b) (@ + b? + ab)]
This is the factorised form of the given expression.

Example 2:

Factorise the expression: x3 + 643 + 12x%y + 48xy? — (4x + y)?
Solution:

X3+ 64y3 + 12x%y + 48xy? — (4x + y)?

=3+ (4y)° + 3 (x) (4y) (x + 4y) = (4x+ y)?

= (x +4y)* - (4x + y)* [Using (a + b)* = @> + b> + 3ab (a + b)]
=(x+4y —4x - y) [(x + dyP + (4x + y)* + (x + 4y) (4x + y)]
[Using @ - b® = (a - b) (a2 + b? + ab)]

= (= 3x + 3y) [x2 + 16y? + Bxy + 16x2 + y2 + 8xy + (4x* + 17xy + 4y?)



=3 (y - x) [21x2 + 212 + 33xy]

=3 (y—x) x 3 (7x?+ 7y2+ 11xy)

=9 (y - x) (7Tx% + 7Ty? + 11xy)

This is the factorised form of the given expression.
Example 3:

Factorise the following expressions.

1

3
X ——
3

O

3434° —

(2) 274°

;1
X +—

@ *

216m':+ﬁ

=
J

(4) &

Solution:



L) x_l){xux_h_ly) [Usinga’~b°= (a—b)(a*+5*+ab)]

_K x N X
(oD )
X X
@
343a3—L3
27a
R .
=(7a—%){( 7a)2+7a.%+(3‘11)2} |:Usinga3 ¥ (a—b)(a2+b2+ab)]
=(7a—i)(49a’+1+L2)
3a 3 9a
3
xﬂ-i2
x

= (x+ l)(x2 —x.-l—+-—l—1-) [Using a’+b’= (a+b) (a2 +b’ —ab)]
- .

> e -
(1Yo aed)
x X
)]
216m + —
m
3
=(6m) +.(%)
=(6m+i) (6m)2-6m L+ L [Using a+b = (a+b) (a2+b2—ab):|



