wIMERET TE FREOT (T°M)
DEPARTMENT OF EDUCATION (S)

Government of Manipur

CHAPTER 1
NUMBER SYSTEM

Natural Numbers: 1,2, 3, ... oo,
Whole Numbers: 0, 1,2, 3, s
Integers: . ,—3,—2,—1,0,1,2,3, .o

7
L X4

Rational number

It is a number which can be expressed in the form of gwhere p, q are integers

andq # 0.

X/
L X4

Every natural number is a whole number, every whole number is an integer and every

integer is a rational number.
q b, .
% Ifaand b are two rational number such that a<b, then % is a rational number

lying between a and b.

Tr o T +r r
< Iffand” are any two rational numbers and Pl then E<BZ <l
q N q s q q+s S

+* There are an infinite number of rational numbers between two unequal rational

numbers.

SOLUTIONS
EXERCISE 1.1

1. What is a rational number? Is it true that every integer is a rational number?

Ans:- Rational number is a number which can be expressed in the form of g where p,q are

integers
and g # 0.

Yes, it is true that every integer is a rational number.
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2. Ifaand b are two unequal rational numbers, show that %b is a rational number

lying between a and b.
Soln :- Let us suppose that
a<b
=a + b < b + b [addingb to both sides]
=a +b <?2b

<z [dividing both sides by 2]
T2 <h e (1)
Again,a < b

=a + a < a + b [adding a to both sides]

=2a < a+b

Combining (1) and (2), we can write

a<%b<b

b . Y y
So, % is a rational number lying between a and b.

3. Insert four rational numbers between 2 and 3.

Solution :- 2<3
= 2<22<3
= 2<2<3
= 2<2.5<3
— 5 <2+22.5< 25 <2.52+3< 3

- 2<42;5<2.5<52;5<3

=2<225<25<275<3

2+2.25

= 2<T< 225<25<275<3

:>2<‘*'2i5< 225<25<275<3

=2<2.125<225<25<275<3

2|Page



FIMEOLET TF RHRECOT (T)

Government of Manipur

4. Find five rational numbers between % and % .

Solution:- =<

:>—<—(—+l)<—<— l+l)<l
4 24 247 24 224 37 3
1.1 ,6+7 7 1,7+8, 1
e (— ) <<= (— ) <=

:>4 2(24) 24 2(24) 3

4 48 24 48 3

11,1, 13, 13 1 13 7 7 15 1
o< (-t =) <<= (—=+—) <—<—<=
4 24 48" 48 2 48 247 24 48 3

1 1 ,12+13, 13 1,13+14, 7 15 1
) <—<= o

=>—<=( <<=
4 2% 48 48 2 48 24 28 3

1 25 13 27 7 15 1
Cre— o
4 96 48 96 24 48 3

! . . 1 2
5. Find six rational numbers between 3 and 3

. . r +r T .
Solution:- Using2 < =2 < 2L <« L e can write
q S q q+s S

A
wln

[
+ |+
[N [ S

A
NIk W

U U

Wl W]k Wk
N\
N
wiN

N
w N

=
1N
AN

1 3 2
st -< =
2 5 3

1

o
AN
AN

[0

o<l i
3 8 5 7 2 7 5 8 3

3

) ) 1 2 3 2 31 4
So, six rational numbers betweengandgare 5T 530 Eand—.

skoskeoskosk sk skok

DEePARTMENT OF EpucaTION (S)
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R/

< Prove that /2 is not a rational number.
Proof :- Let us suppose that v/2 is a rational number. Then there exists integers p and q such that

q # 0,p,q are co-prime and s =2

(§)2=(\/§)2 [Squaring both sides]

2;:2
P
q.q
2
= 2 e (1)

As p and q are co-prime, the left side of (1) is a fraction except for g = 1 but the
right side is an integer.
Ifg=1, I;—2=2><1
=p?2=2 in which both sides are integers.
It means that the square of p is 2. But there is no integer whose square is 2.[*." 12 < 2 < 22]
So, our supposition that /2 is a rational number is contradicted.
Hence /2 is not a rational number.
% Dedekind-Cantor Axiom
“To every real number there corresponds a unique point on the number line and to every point
on the number line there corresponds a unique real number.”
Irrational numbers:
Irrational numbers are numbers represented on the number line by points other than
those representing rational numbers.
Real numbers

Real numbers are numbers which are either rational or irrational.

SOLUTIONS
EXERCISE 1.2
1. Show that there exist points on the number line not representing rational numbers.

Solution:-

v
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On the number line, the point A represents 0 and B represents 1. We draw BC=1 unit
perpendicular to AB and we join AC.
In the rt. AABC,
AC? = AB? + BC? [Pythagoras theorem]

—AC% =12 + 12
—AC2=1+1
—AC2=2
=AC=+2

We draw an arc with centre A and radius AC intersecting the number line at P on the

right of A. Thus P represents v/2 . But v/2 is not a rational number. So, there exists points

on the number line not representing rational numbers.

Prove that there is no rational number whose square is 3.

Solution:- Let if possible x be a rational number such that x2=3.

Then x = /3 is a rational number.

= there exist co-prime integers p and q such that V3 = s.

=3q% = p? e (1)
= 3 divides p?

= 3 divides p

From (1) and (2),
3q* = 9p,°
=q* = 3p,*
= 3 divides q
=q = 3qq ---—----------- (3) where g, is some integer.
From (2) and (3), p and g have a common factor 3.
It contradicts that p and q are co-prime.
So, x is not a rational number.

Hence there is no rational number whose square is 3.
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3. Prove that /5 is an irrational number.
Proof :- Let us suppose that v/5 is not an irrational number i.¢ V/5 is a rational number. Then

there exists integers p and g such thatq # 0,p, g are co-prime and g =5

(§)2=(\/§)2 [Squaring both sides]

p- _
2;— 5
2
=L =3
q.q
p?
:>7=5q .......................... (1)

As p and q are co-prime, the left side of (1) is a fraction except for ¢ = 1but the right
side is an integer.
It g = 1,2-5x1
=p?=5 in which both sides are integers.
It means that the square of p is 5.
But there is no integer whose square is 5.[*." 22 < 5 < 32& no other integer between 2
and 3]
So, our supposition that /5 is a rational number is contradicted.
Hence /5 is not a rational number i.e. v/5 is an irrational number.
4. Prove that /7 is not a rational number.
Proof :- Let us suppose that /5 is not a rational number. Then there exists integers p and q

such that g # 0,p,q are co-prime and g =7

(g)zz(ﬁ)z [Squaring both sides]

p” _
2;— 7
2
= =7
a.q
p?
3?:7(] .......................... (1)

As p and q are co-prime, the left side of (1) is a fraction except for g = 1but the right

side is an integer.
2
If g = 1,%=7x1

=p?=7 in which both sides are integers.
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It means that the square of p is 7.
But there is no integer whose square is 7. [*. 22 < 7 < 32and no other integer
between 2 and 3]

So, our supposition that v/7 is a rational number is contradicted.

Hence V7 is not a rational number.

5. Represent the following number on the number line.

i V5

Solution:-

/

s A 1 B P(E),

3 2 1 0 : 2| 3 4

L
>

On the number line, A represents 0 and B represents 1. We draw BC=2 units

perpendicular to AB and we join AC and AC = V12 + 22 = /5. We draw an arc with
centre A and radius AC intersecting the number line at P on the right of A. Thus P

represents V5.
i) V7
Solution:-
E
3 -2 -1 0 1 2 3 4

On the number line, A represents 0,B represents 1, we draw BC=1 unit perpendicular to
AB and we join AC. We draw CD=1 unit perpendicular to AC and we join AD. We draw
DE=2 units perpendicular to AD and we join AE. We draw an arc with centre A and

radius AE = /7 intersecting the number at P on the right of A. Thus P represents /7.
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(i) V11

Solution:-

A4

On the number line, A represents 0, B represents 1. We draw BC=1 unit perpendicular to
AB and we join AC. We draw CD=3 units perpendicular to AC and we join AD. We

draw an arc with centre A and radius AD= v/11 intersecting the number line at P on the

right of A. Thus P representsv'11.

(iv) V20
Solution:-
\C
V20 4
al L L A L B l I(m)ln
EE S RS NS S S R R

On the number line, A represents 0, B represents 2. We draw BC=4 units perpendicular
to AB and we join AC. We draw an arc with centre A and radius AC= v20 intersecting
the number line at P on the right of A. Thus P represents v20.
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v) V29

Solution:-

-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7
On the number line, A represents 0 and B represents 2. We draw BC=5 units

perpendicular to AB and we join AC. We draw an arc with centre A and radius AC=

V29 intersecting the number line at P on the right of A. Thus P represents v 29.

6. Locate on the number line the point representing the following number:

i 2V3
Solution:-
D
1
NE) ©
\/5 e
1

al 1 1 A 1 B 1 B 1 \ P(z\/g)l »
<« T T T 1 T T —>
-3 -2 -1 0 1 Q 2 3 ! 4

On the number line, A represents 0 and B represents 1. We draw BC=1 unit

perpendicular to AB and we join AC. We draw CD=1 unit perpendicular to AC and we

join AD. We draw an arc with centre A and radius AD= /3 intersecting the number line

at Q on the right of A. Again we draw another arc with centre Q and the same radius as

before intersecting the number line at P on the right of Q. Thus P represents 2+v/3.

9|Page



FIMEET TE FREOT (T°0)
DEPARTMENT OF EDpUCATION (S)

Government of Manipur

(ii)
Solution:-
— : : 15 : ‘P(3ﬁ). —
) 1 2 ! 3 4 ! 5

On the number line, A represents 0 and B represents 1. We draw BC=1 unit

perpendicular to AB and we join AC. We draw three arcs with centres A,Q,R with

AC= /2 as radius intersecting theline at Q, R and P respectively on the right of A. Thus

P represents 3v/2.
i) 2
Solution:-
3 2 1 3 4

On the number line, A represents 0 and B represents 1. We draw BC=2 units
perpendicular to AB and we join AC. We draw an arc with centre A and radius AC= /5
intersecting the number line at Q on the right of A. AQ is bisected at P. Thus P represents
V5

S
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(iv) 3++2
Solution:-
C
1
d 1 1 1 1 1 A B P (3 T\/E) 1 »
-2 -1 0 1 2 3 4 5 6

On the number line, A represents 3 and B represents 4. We draw BC=I unit
perpendicular to AB and we join AC.We draw an arc with centre A and radius AC= /2

intersecting the number line at P on the right of A. Thus P represents 3 + /2

v) 2+V5

Solution:-

v

On the number line, A represents 2 and B represents 3. We draw BC=2 unit
perpendicular to AB and we join AC. We draw an arc with centre A and radius AC= /3
intersecting the number line at P on the right of A. Thus P represenfs 2++/5

vi) 4-+5 |

Solution:-
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On the number line A represents 4 and B represents 3. We draw BC=2 unit perpendicular
to AB and we join AC.We draw and arc with centre A and radius AC= /5 intersecting
the number line at P on the left of A. Thus P represents 4 — /5.

vi) V2443

Solution:-

On the number line, Q represents v2 and D is taken on the right of Q such that QD=1
unit. We draw DE=1 unit perpendicular to QD and we join QE. We draw EF=1 unit
perpendicular to QE and we join QF. We draw an arc with centre Q and radius QF

intersecting the number line at P on the right of Q. Thus P represents v2 + /3.

viil). V3 —+2

Solution:-

! ! A 1 B D I !

:= T T T T = T T ::
-3 2 1 0 L , |2 3 4

On the number line, Q represents v/5and we take a point D on the left of Q such that
QD=1 unit. We draw DE=I unit perpendicular to QD and we join QE. We draw an arc
with centre Q and radius QE intersecting the number line at P on the left of Q. Thus P

represents V35 — /2.

7. Write any three rational numbers and any three irrational numbers lying between
2.1 and 2.2.
Ans:- Three rational numbers between 2.1 and 2.2 are 2.11, 2.12, 2.13.
Three irrational numbers between 2.1 and 2.2 are 2.11010010001....,
2.12020020002..., 2.13030030003...
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8. Write any four irrational numbers lying between % and % .

Ans :- =033,
1 —
5= 0.5 1 ]
Four irrational numbers lying between 3 and S are
0.34040040004...... ,0.353353335......., 0.4040040004....... ,0.4242242224.........
skoskoskoskoskoskok

K/

< Laws of exponents:- If m, n are integers and X, y are non-zero rational numbers, then

1) xm X xn — xm+n

iii) (xy)™ =x"y™
iV) (xm)n = xymn
The above Laws of exponents hold good when bases are positive real numbers and
exponents are rational numbers, positive or negative.

% Show that x=1 for any non zero rational number x.

Solution:- We know that
gLl _
5 = xym-—n
Ifm=n,
b _
— = -1
=>1=x% -~ x%=1

h 1 g
% Show that x "= o for any non —zero rational number x.

Solution :- We know that,
ﬂ = xm_n
xn
Ifm=0,
0
X _,o0-n
x™ x
1 — -n
x_n =X
1
P
. X o

++ Rationalising factor
If the product of two irrational numbers is a rational number then each is called a

rationalising factor of the other.
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SOLUTIONS
EXERCISE 1.3

1. Construct a line segment of length v 5.6.
Solution:-

A

v

We draw a line segment AB=5.6 units and we produce it to C such that BC=I unit.
We bisect AC at O and we draw a semi-circle with centre O and radius OA. We draw a
line perpendicular to AC at B intersecting the semi circle at P. Again an arc is drawn with

centre B and radius BP to intersect the BC produced at Q.Thus BQ=v35.6.
2. Represent V6.5 on the number line.

Solution:-

S L e 0 " PN U () N
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On the number line, B represents 0 and we take a point A on the left of B such that
BA=6.5 units. C represents 1. We bisect AC at Q and we draw a semi circle with
centre Q and radius QA. We draw a perpendicular at B with AC intersecting the semi

circle at R. We draw an arc with centre B and radius BR intersecting the number line

at P on the right of B. Thus P represents v/6.5.
Classify the following numbers as rational or irrational:
(i) 3+V2
Ans:- Irrational
(i) 3 — V2
Ans :- Irrational
(iii)2V/5
Ans :- Irrational
(V)%
Ans :- Irrational
™) @+V3)—3
Ans:- (3++/3)—/3
=3+V3-+3
= 3, which is a rational.
vi) (B+VD+ -7
Ans:- (13 +V7) + (4 —+/7)

=13 +V7+4-+7
=13+4
= ]7, which is a rational.
(vii) :\/\/—;__i
Ans:- ;h/—\/; = 4;, which is a rational.

(viii) (V2 + V3) (V3 - V2)
Ans:- (V2 + V3) (V3 - V2)
=(3+V2)(3-V2)
= (V3= (2y

= 3—2 = 1, which is a rational.

15| Page



FIMEET TE FREOT (T°)
DEPARTMENT OF EDUCATION (S)

34 Government of Manipur

4. Simplify:-
i V18 ++64

Solution :- V18 + V64 = V32 x 2 + /22 x 22 x 22

=3vV2+2x2x%x2
=3V2+8
=8+3V2

i) V48++12

Solution:- V48 ++12 =22 x 22 x 3++22x 3
=2 x 2V3 4+ 2V3
=43 + 2V3
= 6V3

(iii) /5++/80
Solution:- V5++/80 =5+ V22 x 22 x5
=V5+2x2V5
=5+ 4V5
=5V5
(iv) V50 -+32
Solution:- V50 — /32 = V52 x 2 — V22 x 22 x 2
=5vV2 -2 x2V2
=5V2 — 42
=2
(v) V363 —147
Solution:- V363 —+/147 = V112 x 3 —-V72x 3
=11V3 - 7V3
=43
(vi)  2v45 —5120++/80
Solution:- 245 — 5v20 ++/80 = 232X 5 - 5V22 x 5+ V22 x 22X 5
=2x3V5-5x2V5+2x2V5
= 6V5—10V5 + 4V5

= 10v/5 — 105
=0
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(viiy 2V12 +V75- 73

Solution:- 2v12 + V75 — 7V/3 = 2V22 x 3 +/52 x 3 — 7/3
=2x2V3+5/3-7V3
=43 +5V3 -7V3
=9V3-7V3
=23

(viii) V7 x V14
Solution :- V7 x V14 =7 x 14
=V7x2x7
=2x72 =72
(ix) 2vV3x3V2
Solution:- 2v/3 X 3V2 = 2 x 3V3 x 2 = 6V6
(x) 8V12 x 3v24
Solution:- 8v12 x 3v24 = 8V22 x 3 x 3v2Z x 2 X 3
=8x2V3x3x2V2x3
=8x2x3x2V3%x2x%x3

=96+/32 %2

— 96 x 3V2
= 2882

(xi) 3vV10 +4v15
TS T WD
Solution :- 3v10 + 4/15 = Ve

_ 3V10xV15
" 4V15%15

_ 3V10x15

4x15

3V2X5X3x%5

4X3X5
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(xii) 6v12 +-3v27
- . S
Solution:- 6vV12 =327 = "or

_6V12
N
_2V12
V27
_ 2W2Zx3
~ /3Zx3
2x2V3
V=

4
3
5. Multiply:-
(i) 3V5+2V3 by4/5-5V3
Solution:- (3v/5 + 2v3)(4V/5 — 5v3)
=35 X 4/5 —3v/5 X5v/3 + 2v/3 x 45 — 23 x5v3
=12 %5 — 15V15 + 815 - 10 x 3
=60 — 7V15 - 30
=30 — 715

(i) V2+V5+V7 byv2++V5- V7
Solution:- (V2 + V5 + V7 )(V/2 + /5 — V/7)
={(V2+V5) +V7}{(V2 +V5) = V7}
= (V2 + V52 =7
= (V2)? + 2425+ (V5)% =7
=2+42V10+5-7
=2V10+7 -7
=2V10
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(i) V3 —-V7+2V5byV3+vV7-2V5
Solution:- (V3 — V7 + 2V5)(V3 + V7 — 2V/5)
= {V3- (V7 - 2V5)} {3 + (V7 — 2V5)}
= (V3)2 = (V7 — 2V5)?
=3 —{(V7)? = 247.2V5 + (2V5)%}
=3 — (7 — 4V35 +4x 5)
=3-7+4V/35-20
=3-27+ 435
= —24+44/35

6. Express the following avoiding fractional or negative exponents:-
g
@i 35

2
Solution:- 35 = V32

3

() 573
3
Solution:- 5 4 = é = 4%/5_3
(i) —
273

4
Solution:-i4 =5x%x23=53/2%
273
2 1

(ivy 373x37z

2 1 2 1
Solution:-3 3 X3 2=13 _§+(_E)

_2 1 —4-3
=3 32=3 s
2 1
=3 6 =—=+—
3¢ V7
2
v) 573+2vV573
_2 =2
. 53 1_53
Solution:- — =-X—
2v5=3 2 53
2 3
=-x573 (7
2. 3
=>-x573"2

19| Page



7.

FIMEOLET TF RHRECOT (T)

Express the following avoiding radical signs and negative exponents:-
M ()

Solution:- (\/?)5 = 3%

i (35

Solution:- (%)_4 =454

4

(I

1
2
53

1
(iii) ﬁ
) 1 1
Solution:- 7= = E
@) V2Fx (42)"

—_ 4 -2
Solution:- V2% x (W) 2 X2

vl w

=7

4 -1
=23%X23
4 1
=233

4—-1
=23
=2

v  V3E(¥3)"

Solution:-4/375 = (¥/3) =374+ 37
=37 (%)
=374

—5+6

DEePARTMENT OF EpucaTION (S)
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Find the value of
_3
i) 167
_3 _3
Solution:- 167+ = (2*) 7%
3
= 2‘”(‘1
= 2_3
1
23
y 1
- 8
i) V323
3
Solution:-3/323 = 325
3
= (25)5
— 7
=23
=8
(i) V9%
5
Solution:-V95 = 92
= (32)5
- 32X§
= 3°
= 243

2
(iv) 12573

2 2
Solution:- 12573 = (53) 73
= 53X(_?2)

= 5_2

FIMEET TE FREOT (T°0)
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)
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® ()
2 _2
(L Yy3_ (1)
Solution:- (343) = (73
1\3) -2
-6}
_ (1)“(_?2)
“\7
1\ 2
=(5)
=72 =49
Express with rational denominator.
. V3+1
O 5s
. AB4+1  (V3+1)(4-3V3)
Solution :- n— N
_ 4/3-9+4-33
T 42-(3y3)2
_ ¥Es
T 16-27
_V3-5
|
_5-\3
\ U
.. 34442
(if) 5-3v2
. 3+4v2  (3+4V2)(5+3V2)
Solution:- = oz — RENTNE
_ 15+9V2+20vV2+24
52_{ (3\/5)2
_39+29v2
~ 25-18
_ 39+29V2
7
V5+243

R e
V5+2v3 _ (V/5+2v3) (V5-V3)
VE+V3 T (V5+V3)(V5-V3)
5-V15+2v15-6
(V5)2-(v3)?
-1+V15
5-3

-1+v15
2

Solution:-

FfMESHET TE FREOMT (TM)
DEPARTMENT OF EDpUCATION (S)

Government of Manipur
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V5+vV3

v) =%
V5+v3 _ (V5+v3)(4+V15)
4—V15  (4—V15)(4+V15)
_ 4V5+V75+4V3+ V45
- 42-(,/15)2
_ 4V5+5V3+ 4v3+3V5
a 16-15

= 7V5+9v/3

Solution:

®  Tew
1 _ 1{(1+v6)+V7}
1+V6—V7  {(1+V6)—V7H(1+V6)+V7}
167
e —T
1+V6+V7
12421764V -7

167
T 1+2v6+6-7

_ (+V6+v7) V6
T 2V6xV6

_ V6+6+V42
T 2x6

Solution:-

_ 6+V6+V/42
12

. 4
M) s

4 4{(1+v2)-v3}
ZHE (G212 E)
_ _4(1+vE3)
~ (+2) -(3)°
4(1+V2-v3)
12+2.1.«/§+\/52—3
4(1+v2-/3)
1+2v2+2-3
_ 4(1+vV2—V3)
T 3+2v2-3
4(1+vV2—V3)
2V2
2(1+vV2-v3)
NF
_ 2(14+v2—V3)xv2
B N

Solution:-
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_ 2(V2+2-v6)
N 2

=2+/2-6

.s 1
) i mE
1 1{(vV2+v3)—-V5}

VZ4+V3+V5  {(V2+V3)+V5}{(V2+V3)—V5}
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Solution:-

10.  Simplify :-
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Solution:-
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Solution:- 3v35 +

_ 7-2v/35+5  7+2vV35+5
=3v35 + > - >
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_ 12-2v35 12
=3Vv35 + >
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+2v35

2

+v/35)

_ 2(6—v35) 2(6
=335 +———~
=335+ (6 —V35) — (6 + V35)
=3V35+6—-v35-6—-+35

= 3+/35 — 235
=+/35

11.  Show that the following are rational.
(vV3-v2)(5+2V6)
(@ V3+V2
4 (V3—v2)(5+2v6) _ (V3-v2)(5+2v6)(V3—V2)
Solution:- NI = T B3
_ (V3-v2)"(5+2V6)
V3)’-(v2)°
{(3) 24312+ (v2)"}(5+2V6)
3-2
_ (8-2./6+2)(5+2V6)
1
= (5—2V6) (5+2V6)
= 52 — (2/6)?

=25-4X6

=25-24
= 1 which is a rational.

(i) %53 + 245

. 5—5 _ (5=v5)(3-V5)
Solution:- —3+£+ 2+/5 = GrR)-V3) + 245

_ 15-5v5-3v5+5
- 352 3l

_ 20—8\/§+2\/§

9-5

_ 4(5-2v5)
= —=——>+2V5

=5-2V5+2V5

= 5 which is a rational.

2
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@ D5t Tt
Solution:- —— + —— + —+_= V2 V2o A
1+V2 V24V VB+VE (1+V2)(1-v2)  (V2+V3)(V2-VB)  (V3+V4)(V3-V4)
_ 12 | V23 V3-V4
= 12_\/52 «/52—\/52 \/_2_\/12
1-V2 | V2-V3 | V32

= + +
1-2 2-3 3—-4
=S et

=—(1-v2)-(¥V2-+3) - (V3-V4)
=—-1+v2-vV2+V3-V3+4

= —14+VZ
=—1+4+2
= 1 which is a rational.

. 2 2 _ V2-1 4 V2+1
(iv) x“-xy+y”“wherex = T andy = =
V2-1
VZ+1
_ (V2-1)(v2-1)
— (Vz+1)(v2-1)

_ (1)’
(2"~ 72

(V2’24214 12
- 2-1

Solution:- x =

_2-2v2+1
T

=3-2V2

V241
Y=

_ ()

T (V2-1)(V2+1)

_ ()’

ICEE
_ («/E)2+2.\/E.1+ 12

2—-1

2424241
2-1

2424241
1
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¥ —xy+y’=(3- 2v2) - 3 -2V2) (3 +2VD) + (3 + 2v2)
=32-23.2v2 + (2v2)" — (32 — (2v2)"} + 3% +2.32VZ + (2V2)
=(9-12v2+8)—(9-8)+ (9+ 12v2 +8)
=17 —12v2 -1+ 17 + 12V2
=341

=33 which is a rational.
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