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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer

1. 41+42+...+78 e iy
(e1) 3081 (=) 2261
(@) 2061 (w) 1661
The sum of 41+42+...+78 is
(a) 3081 (b) 2261
(c) 2061 (d) 1661



n e@m Wms (pp e Cbaib '<n o Wams 1P
T ererfled ne, +nc, ; e L

(é") T’L+1Cr (éc‘b) n+1cr+l

(@) ncr ( FF) ncr+l

If nis a given positive integer, and r<n is also a

positive integer, than the value of nc, +nc,
(@ n+le, (b) n+lc,,

(¢ nc (d) nc,,

r

S.Qum.eu (—8, —36):

(=) -8 (=) —4
(@) 4 () 8
ged (-8,-36)=

(@ -8 b -4
o 4 (d 8

K yfuvders @ ear  eafle  B.Cume.
(ka,kb)="

(=) K 8.Qum.a (a,b) (<=1) |K| BS.Qum.el (a,b)

(@) B8.Qume (a,b) (%)  k* 8.Qume (a,b)
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For any interger k # 0, ged (ka, kb)="?
(a) K.ged(a,bd)

b |K|ged(a,b)

© ged(a,b)

d k’ged(a.d)

etawr 30 G GHMMEUTET 2 6Tem eMenDLILINL. LIST
crargaflen eramanflEansimeng).

(=1) 8 (=) 9

(@) 10 (rr) 11

The number of odd prime less than 30 is
(@) 8 (b) 9

(¢ 10 d 11

UESs® Celeuliug, eealdeurm @ren LiLenL

Wlena ecramrenemtu|d eflFAmLliriuL
TGN GT(PS (PG ULLD.
(=) 4n+1

(=) 4n+3
(@) 4n(or)4n+2
()  @eeuCwgib @eene
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According to division algorithm, every positive
even integer can be uniquely written as

(a) 4n+1 (b) 4n+3

(c) 4n(0r)4n+2 (d) None of these

6x= (mod 21) GTGHTD
WPHADTHeLWTENE) SiTe|smerd CQSmeHTLgm@LD.

(=) 3 (=) 2

(&) 6 () 8

The congruence 6x= (mod 2 1)
has solutions.

(@ 3 (b)

(c) 6 d 8

2 W&HST LFSNs eTamentlan LSSTD @Q&sHh a,, =

(=) ZQ:Kak (mod11)

k=1
9

(=) ZGk (mod 1 1)

k=1

@) Z(K+1)ak (modll)

9
k=1

(rF) iKak (modl 1)
k=1
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In ISBN, the tenth digit aq

(a) iKak (mod11)
k=1

9

® > a,(mod1l)

k=1

© zgl(K +1)a, (mod11)
k=1

(d) IZO:Kak (mod11)

k=1

¢ (225) én AL

The value of ¢ (225) is

(@) 15 ®) 45

(© 75 (d 120

1s

given by
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10.

P on ebeplumr  ust e eraflé
177 4277 4, .+(p—1)p_1 o Pagsen Curg
HenL_&@G B wmg)?

(o) 1 () 2

@ 21 () p-1

If P is an odd prime find the remainder when
1714270 4 +(p-1)" is divided by P.

(@ 1 (b) 2

© 21 @ p-1

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
(=) 1) wsd n Qua cramsailer FmHSD  6(H
Wp&ECHTERT @6 6TErT D ELD eTer HlemLal.
1) <AQss055 Qran® (WpsCHTamT eTemsartcn

G (HBe0 @ (P(PEDWTET QUTEHSD  6T6
BlemiS.

(1) Prove that the sum of first n natural
numbers is a triangular number.

(1) The sum of any 2 consecutive
triangular numbers is a perfect square.

Or
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12.

(=) Simarsg N2 @b

2) (3) (4 n\ (n+l i .
+ + +...+ + a1 LY
2 2 2 2 3
HITGHTS.
For n=2, Find the value of
2 3 4 n n+1
N e s I B :
2 2 2 2 3
abc gfwuer ysduwpn gCsayd @rar(
WPPSEHEETS Qe messr_ W TGOS ET
d= B8.Qumeu. (a,b,c)
d= 8.0ume.(8.0umea) (a,b),c)

= 5.Qumeu. (a,b,c):(a, B.Qumel. (b,c)) erem

Hlem L& s.
Let a,b,c be integers no two of which are

zero. Show that d=gcd(a,b,c)
d = ged(ged(a,b)c)
= ged(a, b, ¢)=(a,gcd (b,¢))
Or
8.Qum.au. (a,b) 8.8.1. (a, b)=ab eren Hemiq.

Prove that ged(a,b).1cm(a, b)=ab  for
positive integers.
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13.

14.

(=)

eren erewTgeflen LT Smyentlenw ser(hLdlg.
(1) 10140

(i) 36000
Find the prime factorization of
G 10140
@) 36000
Or
n-eugl UsT etatr P, erefle P, < 22" eram HlersLl.
If P, is the n™ prime number, then prove

that P, <22 .

41% =6 (LL_( 7) & HLIwLs STETs.
Calculate 41% =6(mod 7).

Or
18x=30 (wL_(® 42) ererrm Crilwed upp gLiLano
FwatUm L g STésab.

Solve the linear congruence

18x=30(mod 42)
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156. (&) Quibmiger bms@mO®mUL @ THSSSSTL(H
Carhsg allarsEs.

Explain about the converse of the Fermat's
theorem by giving an example.

Or

(=) P em ust aan eafld, erbsCeunm wpp ereir
asep  Pla’+(p-1) a  wpmb
Pl(p-1)a"+a eer Hend.

If P is a prime, prove that for any integer
a,P‘ a’+(p-1)! and P |(p—1)! a’ +a.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (=) rFmmuy Csnmians Hliromemt&se] .

Establish the binomaial theorem.

Or
(<) G 1.2+23+34+-+n(n+1)=
n(n+1) (n+2),Vn 51
3
ereu HlemL4l.
(i)  CsrEssm e (epigeym) uler Grammmb
QareTenseani eT(LpS HlemLi&s.
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(i) Prove that

1.2+2.3+3.4+---+n(n+1):W,Vn21.

(i) State and prove the second principle of

finite induction.
17, (=) wsaflquwar ugapeons sabl Blmies.
State and prove Euclidean Algorithm.
Or
(=) () a/b wpmbd alc eafller a |(bx+cy),x,yeZ

oreur lemLal.

(1) uESsMH sasE (Panmenil eT(Sl HlemLiss.

@ If ab and alc, prove that
a |(bx+cy),x,yeZ

(1) State and prove Division Algorithm.

18. (=) erewamflweden Sjglivels Cspnsmss s
Byieys.

State and prove fundamental theorem of
arithmetic.

Or
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19.

(=)

@)

(i1)
(@)

(i1)
@)
(i)

@

(i)

(@)

(11)

LUST  GTETSET  GTERTemnile0L_BISTHENE  6T6udH
FSTL(HS.

\/E@@ FaMILILIT 6Tevr eTer 1hlemial.

Show that there are infinite number of
primes.

Show that the number \/§ 1s irrational
msata BHE Cepnsmss sl Hlme,s.
&rés, x=2 (b@ 3), x=3 (ol@B 5),
x=2 (bl @ 7).

State and prove Chinese Remainder
theorem.

Solve

x=2(mod 3),x=3(mod 5), x=2(mod 7).

Or

a=b (oGm) Cogn f(x) aaus em
L@ImILILE Gameneu erafley

fla)=f(b) (oL@ m) eren Hem 9.

PDHEDTmenLEWIL vweru(His
Quitorev erer F,=2"+1 e usT erewm

2160 eren Hlemial.
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G If a=b(modm) and f(x) is a
polynomial coefficient, show that

f(a)=f(®)(mod m).

(i1) Using congruences prove that the
Fermat's number F,=2"+1 is not a

prime.
20. (@) a’=a (or@ 15) aens s (s,
Show that a* =a (mod15).
Or
(=) oflevsen Cappsamss sl Flnie)s.

State and prove Wilson's theorem.
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