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Code No. : 20579 B Sub. Code : SMMA 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
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. 1+2+3+....+n crerm  Ggmlerr
wdliy.
n(n+1) n(n+1)
(1) 5 (<) 3
@) nln+1) (FF) n(n6+ 1
The value of 1+2+3+....+n is
n(n+1) n(n+1)
—_ b
(@) 5 (b) 3
© nln+1) @ "ot



umevgd (p&Camamsdler neugl Hlanpudled (k+1)-cug

GTGHOT W) ?

= () @ (1)
@ (k—J " (k+zj

In the Pascal’s triangle, the (k+1)" number in the

nth row 1s

n n

(a) ( k) (b) ( bt J
n n

© (k - J @ (k + 2}

B.Qum.eu. (119, 272)esr wiiLy
(1) 27 (<) 9
@) 17 (FF) BT
The ged (119, 272) is

(a) 27 b)) 9
(© 17 (d) 57
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k yslwwders wpuy erem erafléd S.Qumel. (ka, kb)
=?

(@) kB.Gura. (@ b) (=) [k B.Qura. (a,b)

(@) B.CQumeu. (a, b) (m)  Ek? 8.Qumau. (a, b)
For any integer k # 0, gcd (ka, kb) =?

(a) kged(a,d) (b) |k| ged (a, b)

(¢) gcd (a, b) (d) k* ged (a, b)
UGSSD Celeuiinig, eeibeimm @rleL ruemL
Wlens eraprenanTu|d SaflEFADLILUILL 6T(pS (LPigufid
(o) 4n+1

(<) 4n+3

(@) 4n (or) 4n+2

() @eaGugib @deae

According to division algorithm, every positive

even integer can be uniquely written as
(a) 4n+1 (b) 4n+3

(¢) 4n (or) 4n+2 (d) none of these
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&Gy Gsr@pssuiurdarareupmer aNHFpom  erewraer
Tl ?

(o) 3%
(<) 117
@) 4%

() Cop@Nudl L ameardgn

Which of the following is irrational?

(@) 3" (b) 11%

© 45 (d)  All the above

5% & T uEsEn Cung HaLseh B

If 5*® is divided by 12, then the remainder is

(@ 1 (b) 2

(© 4 d 9

Sx=2 (bl 26) eetn QUG  @hhSlamsay
FLOGTUIMLIg 6T 6(1 SiTey

(<= 10 (<) 12

(@) 14 (F) 16

Page 4 Code No.:20579 B



10.

A solution of the linear congruence 5x = 2(mod 26) is

(@ 10 (b) 12

(¢ 14 d 16

(p—1)'=-1 (0@ p*) GTETM R(HEmsay
goerumleL 2 Qe WBss Adlu ehevpritien
LIS GTaoT

(=) 5 (<) 7

@ 11 () 13

The least odd prime for which the congruence

(p-1)= —1(m0dp2) holds good is
@ 5 by 7

© 11 (d 13

SCrm (Yewar) LT erapTsaten crerantlsams

(@) 0

(=) 1

@) @aTm&EE Cupul Lg <2}, GTTED
craremilenLraidluig,

(FF)  erairemilvL_misnsg
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11.

The number of pseudo primes is

()
(b)
(©
(d)

0

1

more than 1 but finite
infinite

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

3_

Her9ss 12+32+52+...+(2n—1)2:4n3 n
Vn2l.

_4n3—n

Prove that 1% +32+5% +...+(2n-1) =

Vn=1.

Or
P&CHTET TEHTEEMT UM TUIMIES. eT(HSSISSTL(H
Qar® Wpad n Qud cransafler mbhsd ererLg
WP&Caman Quich eTaT G erer HlemLdl.
Define a triangular number. Give an

example prove that the sum of the first n

natural numbers is triangular.
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12.

13.

14.

(=)

wseliger phGamener snml blemal.
State and prove the Euclid’s Lemma.

Or
B.Qumr.au. (@,0)=1, @ale B8.Quma.
(a+b),a’ —ab+b?)er oy 1 g 3 erar
HlemLal.
If ged(a, b)=1 prove that
ged(a+b), a”* —ab+b*) =1 or 3.

n>1 eafle n+4 @@ UST G GTars
STL(HS.

If n>1, show that n*+4 is composite.

Or
1949 wopmid 1951 dwer @rienL i usm
CTERTSHET CTETLINSE &iflLIMTEHS.

Verify that the integers 1949 and 1951 are
twin primes.

a wombd b eraty genaflFmsurar W
aTansEnsE a=b (bLOn) Us QHES
Coameuwimar womid Cumgorer sU@Euur@ a
wHmb b Ydwuer ned auEssluBL CQuTpg
e wrdflurear edlibapuby asssams L (HF
Qaeveyid erer [HlemLdl.
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15.

Prove that for arbitrary integers a and b,

a=b(modn) if and only if @ and b leave the

same non-negative remainder when divided

by n.
Or

9% GTEHTM 6T 6T 6wt Gt S8 @ yar(H

O OEGSBIGNETE STETS.

Find the last two digits of the number. 9%

Qurror_&ler Cadmsamss sadl Hlmie|s.
State and prove Fermat’s Theorem.

Or
P om ust e erafled, erbgseumm wpp erer
a &@Lb Pla® +(p-1)! a wHHID
Pl(p-1)a” +a ear Hemq.

If P is a prime, prove that for any integer

a,Pla? +(p-1)! and P|(p-1)la” +a.
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=)

17. (&)

FRGUY Cappdes Bliorailsse)o.
Establish the binomial theorem.

Or
1)  <yrsdbgwer uamlamer erpd Hlepllss.

(i) Qsressd won (Pyem) wear s
Qametensenw er(pdl HlemL9&s.

(1) State and prove Archimedean Property.

(11) State and prove the first principle of
finite induction.

UGSSD gweudenw gnml blemldl.

State and prove the Division Algorithm.

Or
180x + 75y =9000 GTEITM CrflwenCuim

LMTETEn L6 FETUM L& SidsHalb.

Solve the linear Diophantine equation
180x + 75y =9000 .
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18.

(=)

@) ecramemilweler ojliueLs CoHmsmss
Fal Hlmnie|s.

Gi) Hemdss 48| m(m*+20).

(1) State and prove the fundamental
theorem of Arithmetic.

(1) Prove that 48| m(m2 + 20).

Or

CameoHuns DI OTATSMNS MNfeurs
NaT&saLD.

Discuss about the Goldbach conjecture.

i ca=scb (b @ n) d = 65.Qumes (c.n.)
erafleo a=b (L@ %) ereur HlemLal.

@) U+21+3'+...+99! +100! e 12
wGSGL Curg daoLgE B4 wrg ?

1 If, ca Ecb(mod n) prove that

a= b[modsj when d = G.C.D. (c.n.).

(i1) What is the remainder when the sum
+20+3+...+99! + 100! is divided by

12.

Or
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20.

(<)

(1)

(a,m)lb erafle, ax=b (LB m) ererLg
sgflwns (o, m) Siesmars Qaran@ereng erar
HlemLal.

If (a,m)lb prove that ax=b(modm) has

exactly (a, m) solutions.

P @ ust eram erafled al =a (bl P) erer
Hlemldl. @&l a eTemg) (b (P(P GTew.
If P is a prime, then a” Ea(modP) for any

integer a.

Or

n ereiugl e(h ebhevplitien CuTed LST eTewT
craflev, Mn=2"-1 ererug WslCuflu ey
ereu 1blemial.

If n 1s an odd pseudo prime, then prove that

Mn =2" -1 is larger one.
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