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Q.1: Show that the following numbers are irrational.

() 7V57V3

Let us assume that 7\/57\/ 5 is rational. Then, there exist positive co primes a and b such that

7\/57\/ 5= ab%
V5V 3 = aYb%
We know that \/E\/ 5 is an irrational number

Here we see that \/5\/ 5 is a rational number which is a contradiction.
(ii) 6426+ 2

Let us assume that 6+V26 + \ 2 is rational. Then, there exist positive co primes a and b such that
6+V26+V2 = apd
V2V 2

V2V 7 = a-6ob a_gb

c

ab—G% -6

Here we see that V2V 2 is a rational number which is a contradiction as we know that Y2V 2 is an
irrational number

Hence 6+v26 +\ 2 is an irrational number

(i) 3=-v53 V'3

Let us assume that 3—V53 — 5 is rational. Then, there exist positive co primes a and b such that

3—\/53—\/3 =apd

(>n

V5 5 =3-ab3 — %

VBV'3 = 3p-ab 3‘?




Here we see that Y5V 3 is a rational number which is a contradiction as we know that Y5V 3 is an
irrational number

Hence 3—V53 —\' 3 is an irrational number.
Q.2: Prove that the following numbers are irrationals.

Sol:
. 5 2
(I) 2\/ W

Let us assume that 272 7 is rational. Then, there exist positive co primes a and b such that

2\/72\/ 7= ab%
NN T = 2ba%b

N7 7 is rational number which is a contradiction

Hence 2\727 7 is an irrational number

3_
25

(i) 32v5
Let us assume that 32v5 23—5 is rational. Then, there exist positive co primes a and b such that

-5 .
325 5 = ab ¢
=l T _ 3b
5V 3 = 3b2a 5
\5V 3 is rational number which is a contradiction

Hence 32‘/523_3 is irrational.
(iii) 4+V24 +\ 2

Let us assume that 4+V24 + v 2 is rational. Then, there exist positive co primes a and b such that



4+\24+V 72 = apd
2V 2

2N 2 = a-abb a_sb

(>n

ab—4% -4

\/2\/ 2 is rational number which is a contradiction

Hence 4+v24 + 7 is irrational.
(iv) 5v25Y 2

Let us assume that 5\/25\/ 2 is rational. Then, there exist positive co primes a and b such that

5\/55\/ 2 = ab%

\/E\/ 2= ab—5% -5

V2N 7 = a-spb a_lfb

\/2\/ 2 is rational number which is a contradiction

Hence 5\/55\/ 2 s irrational

Q.3: Show that 2—32 — \ 3 is an irrational number.

Sol:
Let us assume that 2—\/52 — 3 is rational. Then, there exist positive co primes a and b such that
2—\/52—\/ 3 = ab%

V3V3 =2-a2 -

o |®

Here we see that \/3\/ 3 is a rational number which is a contradiction

Hence 2—V32 —\ 3 is irrational

Q.4: Show that 3+423 + \ 2 is an irrational number.



Sol:
Let us assume that 3+V23 + \ 2 is rational. Then, there exist positive co primes a and b such that

3+\/§3+\/§ =abld

(o

\/5\/ 2 = ab—3% -3

2V 2 = a-30b =%

Here we see that \/2\/ 72 is a irrational number which is a contradiction

Hence 3+\/§3 +v 72 isirrational

Q.5: Prove that 4—5\/54 — 5V 72 is an irrational number.

Sol:
Let us assume that 4—5v24 — 5\/ 2 is rational. Then, there exist positive co primes a and b such that

4—5\/54 —5Vy2 =apl

o

5v25V 7 = ab—-42 — 4

iy
\/2= ab—45\/ 2= b5

i~ ~ _ a—4b
2N 2 = a-ap5b =

This contradicts the fact that \/2\/ 2 is'an irrational number

Hence 4—5\/54 — 5V 72 is irrational

Q.6: Show that 5—2\/55 — 2V 3 is an irrational number.

Sol.
Let us assume that 5—2V35 — 2+ 3 is rational. Then, there exist positive co primes a and b such that

5-2435 -2 3 = ab &



2432V 3 = ab=5% —5

a_

3= a-52V 3 = "25 \3=a-5p2b 3 = a_zib

This contradicts the fact that \/3\/ 3 is an irrational number

Hence 5-2v35 — 2+ 3 is irrational

Q.7: Prove that 2\/5—12\/ 3 —1 is an irrational number.

Sol:

Let us assume that 2\/3—12\/ 3 —1 is rational. Then, there exist positive co primes a and b such that
2V3-12V3 1 = a?

232V 3 = ap+1 241

£+

V3= w12V 3 = "21 V3= arb2pV 3 = %

This contradicts the fact that \/3\/ 3 is an irrational number

Hence 5-2v35 — 2\ 3 is irfational

Q.8: Prove that 2—3\/E2 ~3+'5 is an irrational number.

Sol:

Let us assume that 2—3V52 — 3\/ 5 is rational. Then, there exist positive co primes a and b such that

2—3\/52 —3VT = a2

o

3533 = ab—22 —2

a_

3vV5= 2233V 5 = b32 \5=a-3p3p\ 5 = 2‘_3—3bb

This contradicts the fact that \/5\/ 5 is an irrational number

Hence 2-3v52 — 31 5 is irrational



Q.9: Prove that V5+V3V 3+ 3 is irrational.

Sol:

Let us assume that \/5+\/3\/ 5+ \ 3 is rational. Then, there exist positive co primes a and b such
that

V543V 5 +V3 = apd

_ _ _2 _3 2
V5=ab=/3 §—a V3 (5) _(ab—\/3) (V3)?=(2-V3) ’ 5=(ab) —2a30+3
2
5=(2)7 -2 s 53 (2)° -2 =2=(ab) —2av3b
23\/3 2 _ 2al3 —_ =
=>2= ( ) =(ab) —2—2a\/3b=>(3) o= —  Da-20%p?=2a\3b
= 2o = 2”3 = (a2-2622 )(b2a )=3=> (azg—sz)(%)=\/ 3 =(a%-26%2a0)=\3

b2

= (2 ‘Zb) J3

aV3
b

Here we see that V3V 3 is a rational number which is a contradiction as we know that V3V 3 is an
irrational number

Hence \/E+\/§\/ 5+ 3 is an irrational number

Q.10: Prove that \/5+\/Z\/ 3+ 4 isirrational.

Sol:

Let us assume that \/3+\/4\/ 3+ N 4 js-rational. Then, there exist positive co primes a and b such
that

V344V 3+ F = apd

V4=ap=\3VF =2 -3 (\/Z)Z_(ab—\/g)B(\/ 47=(2- H) . 4=(ab)2—2a\/§b+3
_say 2 2aV3 _ 2a\/3 _ 2_ =
4=(%) — +3 =4-3= (ab) 2a\3b=> 4 —3 = () =1=(ab) —2a\3b

= 2
S5 1=(2) =23 o) ~1=2aliom (2) - 1= 22 =>a2—b2b2=26\/§b
N at2l;b2 — 2a: =(a2-b22 )(b2a )=V3=> (azb;f)(%) =\V3  =(a*b2ap)=\3
(=3



Here we see that Y3V 3 is a rational number which is a contradiction as we know that Y3V 3 is an
irrational number

Hence V3+V4V 3+ 4 is an irrational number
Q.11: Prove that for any prime positive integer p, \/p\/ p is an irrational number.

Sol:

Let us assume that \/p\/ p is rational. Then, there exist positive co primes a and b such that

pyp=apd

2 2
pp = (ab) (2)
:pp :aszb_2

=pb?=a’= pb’ =a? =p|a’> pla’ =p|a= pla >a=pcforsomepositiveintegerc
= a = pcforsomepositiveintegerc

=b?%p= b’p = a?%a’

=b%p= b’p = p?c?p’c? (+a=pc)

=p|b?(sincep|c®p)= p|b’ (since p|c’p) =p|b=>p|b=p|aandp|b=> pla and p|b
This contradicts the fact that a and b are co primes

Hence Vp+/ P is irrational

Q.12: If p, q are prime positive integers, prove that \/p+\/q\/ Pt \ q is an irrational number.

Sol:

Let us assume that \/p+\/q\/ P ++/ q is rational. Then, there exist positive co primes a and b such
that

Vol P+ = e



%E=ab—¢6v 16 =2 -3 NE)Z-(ab—JE)Zw §) 2= (2@ > p=(an) ~2aab+q

—_ 2 _
P=( )2 = 28 1 g peg=(an) ~2aiap—q = (2) 2~ 28 (a0) ~(pq)=zavio
() - —% a2~b2(p=q)b? = 2a\ab _be(zp q) = 2qu (a?-b%(p-q) bz)(bZa)—\/q

—b?(p— b (p—
(0D ) () =y Vg=a-vip-gpany G —szg .

Here we see that \/q\/ q is a rational number which is a contradiction as we know that \/q\/ qis an
irrational number

Hence \/E+\/a\/ P+~ q is an irrational number



