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(2019 Admission OnlY)
CORE COURSE IN MATHEMATICS

MAT : Number Theory and Applications ol lntegrals4804

PAFT - A
(Shorl Answer TyPe)

Arswerany rour oul oi live queslions. Each question caiies 1 mark

1. State lhe Divis on A gorthm.

2. Find lhe cm (31.25).

3. Ch eck whellrer lhe Dioplraniine equalion 6x + 51y = 22 is solvable

4 Whal s a pseudoprime ? G ve an examPe

5. Srate lhe Eulerslheorem (ax1=a)

PART B
(Short Essay TYPe)

Answerany eight oul ot eeven questions Each qLiestion earries 2 marks

6. I a bc. w th gcd (a, b) = 1 , show that alc.

7 Find the gcd (r2378 3054)

8. For any choice oi posilive lnlegels a and b slrow lhat lcm (a b)

only t gcd (a. b) = ]

9 .G ve an exampe 1o show lhat a: - b:(mod n) need nol mpvthat

10. lj p s a prime llren show thal at = a(mod p) Ior aiv rnteger a
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11. Evallate I lan x sF.-r.l^

12. Find the englh of the curue y = xr, trom x = o to x = 4.

13. F nd th€ area oi the region in the xy ptane enclosed by rhe cardioid

14. The region beiween the curue y = Jr. O < x < 4, and the x-axis is revotved
aboul the x-ax s io gen€rale a so id. Find lts volunre

15 F nd lhe vo ume ol the sotid generaled by revoving the region between rhe
2

J.d.is a^drto !. .oo r't.e v-d\i..

16. The circe x: + y: = a, is rolaled aboul the x,axisto generaie a sphere.
Flnd ts volume (812=16)

PAFIT C
(Essay Type)

Answer anylour olt ol seven qleslions. Each question cares 4 marks

I 7. Deterrnlne all solulions in th e inlegers oi lhe Oiophaniine equation 5x + 22y = j L
18. Forany posilivo inlegers a and b show that a = b(rnod n) ti and onty ii a and b

eave the sarne remainderwhen divided by n

19. li p is a prime, prove that forany integ€r a,

p/ a! + a(p r)rand

20 Find the area ol the region enclosed bythe parabola y = 2 r, and the tine

21. Firo.ne enonol hFqJo-or-,.. j, 
_ 

' \ 4

22 The reglor bolnded by the curue y = x: + 1 and llre tine y = -x + 3 is revo ved
abouilhe x - axsto generale a so d Find the voume oi the sotid.

23. Find th€ area ofthe srrlace generaled by revotving the curue
y =21\,1 <x '2 aboulthex axrs (4x4=16)

t Il lt l ffifl
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PABT - D
(Lonq Essay rype)

Answer any two oul oilour questions. Each question canies 6 mad<s.

24. Slale and prove lhe Fundamenlal Theorcm ol Arihmeii.

25. Prove lhal lhe quad€tic congruence x, + 1 = o(mod p) where p is an odd
prire l-a. " solLlon r.ro onyr p l\trod ar.

26. F nd the area ol the reg on in the llrsr quadrant lhal s bounded above by
y= Jx and below bylhe x axis and lhe lne y = x-2.

27 Find the volunre ol lhe solid geneEted by revolvng the region belween lhe
paraboax=y,+ 1 abolt the line x = 3. l2x6=12,


