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SET-B
Answer either in English or in Assamese.

Answer the following questions :  1x8=8
weTe fiAl emiee e i ¢

() Show that Diophantine equation
2x+4y =5 has no solution.

(83N (T TRSTFDIRY TG 2x + 4y = 5 -
T (P! TG i3 |

(W) For any integer a # 0, prove that a |O.

REPIE S oie 2409 A @9 310
al0. .

(iij) If the positive integers a and b are
relatively ‘prime than _
ged (a, b) = . (Fill in the blank)

MW I SIS TR @ W b A TR
2 090 ged(a,b)=__ |

(3T 312 719 1)

(iv) Give example of integers a and b such

that g? = p? (mod ‘3) but.a # b (mod 3)

BO5 GA 065B ‘9

e JLA q i b-I TniEse Il e
a® = b? (mod 3) &% a# b(mod 3) |

(v) State Fermat’s Theorem.

FIsfiE Soteimicot |

(vi) Find the value of ¢(180).

$(180)-3 Wi Tfere |

(vii) Define r-function.
T Tl |

(viii) How many solutions does the linear

congruence ax=b (mod n) have when
ged (@, n)=1"7?

RS Sl ax = b (mod n)-3 FE=G!
Tl AR @M ged (a, n)=1 =2

Answer any six of the following questions :

: - 2x6=12
ol el b e Tl I ¢

(i)  Show that square of any integer is
either of the form 4k or 4k+1.
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()

(iii)

()

(v)

OIS (T R OIS AR I 4k A 4k + 1
PSR |

If a|bc and -gcd (a, b)=1, then show
that a|c.

M a|be WE ged (a, b)=1, (ST (sl
& alcl

Give examples of integers a, b, ¢ such

that a.l bc but afb and afc.
SRS A a, b, o TAIzId fiml TS a | be
% afb @i afc |

What is the remainder when 730 is
divided by 4 ? ’

7303 4 ([ 794 I o T 7o

If a=b(modn) and m|n, then prove

that a=b (mod m).

W @ =b (mod n) W m | n, ot e 5
& aEb(modm)I
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(vi) Find the digit of the unit place of 3100,

31003 G FIAE SC0! Sfernedl |

(vii) For arbitrary integers &, b, c if
a =b (mod n), then prove that

a+ch+c(modn).
Rt = WA a, b, ¢ A I
azb(modn) CoC% aud ¥ @&

a+czb+c(modn)l

(viii) For odd integer n, show that
¢(2n)=¢(n)-
el OG HA n-F AW (YSdl &
plen)=¢(n)!

(ix) Find the number of positive divisors of
7056.
7056-9 NS Roiees WUl Bleedl|

satisfied by n=2(2p-1) whenever p
and 2p-'1 are both odd primes.

(x) Prove that equation p(n)=¢n+2) is

5 Contd.'



ot TN @ n=2(2p-1)-F @
¢(n)=¢(n+2) ARSI B 28 19 p i
2p -1 VCAD! S Gferd R |

3. Answer any four of the following questions :
5x4=20

o [pIcel Bifo! ers Ted i 3

() For n>1, prove that n(n+1)(2n+1)/6
is an integer.

ABCET TS MY n>1-F AR 409 [ @

nn+1)(2n+1)/6 9B S A |

(i) Use the Euclidean Algorithm to obtain
integers x and y satisfying
gcd (1769, 2378) = 1769x + 2378y

TR TERRIE Sl B[ SRS T2 1 Wi
y Sfedt T

ged (1769, 2378) =1769x +2378y |

(i) Prove that there is an infinite number
of primes.

oA T A GRS SRR FRICE! W
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(iv) Determine all solutions in the integers
of the Diophantine equation

S56x + 72y =40.

56 + 72y = 40 TIRGTFDIEA NGO
S TG TR A TEnei |

(v) If ¢éa=chb(modn), prove that

a=b (mod %] where d = gcd (c, n).

M ca =ch (modn) =, (90T &I A @

aEb(mod g—J 7% d=ged (c, n)|

(vi) If p is prime and gcd (a, p)=1, then
prove that g =1 (mod p)-
T p GBI (TeTs TRA F ged (@, p)=1=A
(o0 @i T @ aP ™ =1 (mod p) |

(vii) Define Euler-’s phi function. If p is a
prime and k>0 then prove that

¢(pk)=pk(1—l].

p
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w3eley Tie Tome eEl a ) g p «ot
G T & k>0 T (IS 2aid 3

-_ca #(p*)= p* (l—é—) 1

(viii}'If. f is a multiplicative function and

Flr)=3 f(a).

d|n

Then show that F is also multiplicative.

WM f <GB @RI TR O
F(n)=3 f(d)

~d|n

(S08 (TS @ F'8 ) BRI T |

4. Answer any two of the following questions :
10x2=20

o Ricrrear 7oy o Geq 5 ¢

(i) State and prove Division Algorithm.
2+8=10

Reiem SeRRRGH FRl S @9 3= |
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(i) (a) Prove that every integer n>2 has
a prime factor. )
el < (T Rl SRS MGl n > 29
Gol (e BeoAS Witz |

(b) Establish the following formula by
Mathematical induction

2 =n(2n+1)(n+l)
6

3o 2 sce sy,

for all n>1. D
Satel > 19 AR SfIeE SRR
RO O] H_EJCBI oo 41 |

5L n(@n+1)(n+1)
6

1202 a2 e

(iii) (a) Prove that a positive integer n is
divisible by 3 if 3 divides the sum
of the digits of n. 5

21 T4 (T B! {RGF FAS FA n, 3@
Foley 29 MR n TRAYIGR JABERS
@isiTe 3@ [eiey 23| ;
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(b)

(iv) (@)

(b),

v) (a)
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If a=b(modn), then prove that
a* = b* (mod n) for any positive

integer k. S

AWM a=b(nodn) T (O Hlediai)
SIS SRS T k- A AW T @

a* =b* (mod n) |

If 3|n then show that ,
(3n) = 36(n). 5
M 3| n 2 (S8 @YSA @
$(8n)=34(n) |
If ged(9,35)=1, show that

12 _1 (mod 35). 5
M ged(9,35) =1, (YsA @
a?=1 (mod 35) |

For any positive integer n, prove:

that

b0)- Z—d—) .

(b)

B0OS GA 065B

RIS GIMEACEIY W@Iﬁ n=3 AE A

Zﬁsngzlﬁﬁ ) n%‘,ﬂ

Using Chinese Remainder Theorem
solve the following linear
CONgruences

x =1 (mod 3)

x =2 (mod 5) 5

x =3 (mod 7)

piaAIS RABGE Soisi ITRT R Ol
RS STl (201 AL ]

x =1 (mod 3)
x =2 (mod 5)
x = 3 (mod 7)
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