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CORE COURSE IN MATHEMATICS
4B04 MAT : Numbaer Theory and Applications of Integrals

Time : 3 Hours Max. Marks : 48

PART - A
Answer any four out of five questions. Each question carries 1 mark.
1. Define a prime number.

2. State Euclidian lemma.

w

When we can say that the existence of solution Diophantine equation of the
formax+by=c? '

4. State Wilson's theoram.
5. Show that for any integers a, n. a = a(modn). ' (4%1=4)

PART -B
{Short Essay Type)

Answer any eight out of eleven questiors. Each question carries 2 marks.
8. Ialb, then show that albc, for any integer c.

7. Find gcd(24, 138) using Euclidian algorithm.

3. Show that, if p is a prime and plab, then pla or pjb.

9. If a = b{mod n}, prove that ged(a. n) = ged(b, n).
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10. State Fermat's little theorern.
11. Evaluaie f3x2 VX + T,

12. Find *he area of the region bounded above by y = x + 6 bounded below by
y = x°, and hounded on the sides by thelines x =0 and x = 2.

13. Define volume problem.

14. Find the volume of the solid that is obtained when the region under the curve
¥ = VX, over the interval [1, 4] 1s revolved about x-axis.

15. Find the arc length of the spiral r = €® between 8 = 0 and 6 = 2 + x.

16. Find the area of the surface generated by y = 7x. 0 = x < 1. revolving about
X-axis. {(8x2=18)

PART-C
{(Essay Type)

Answer any four out of seven questions. Each question carries 4 marks.
17. Solve the DIOphantin@: equation 172x + 20y = 1000.

18. Express 6 as a linear combination of 12378 and 3054,

19. Find 2*%mod 241).

20. Find the area of the region enclosed by x = y"? andy =x-2,

21. Find the area of the region enclosed by the rose curve r = cos 26.

22. Find the arc length of the curve y = x’ from (1.1) to (2. 2\/2

23. Find the area of the surface that is generated by revolving the portion of the

curve ¥ = x” between x = 0 and x = 1 about the x-axis. {4x4=186)
! o
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PART-D

(Long Essay Type)

' jon carries 6 marks.
Answer any two out of four questions. Each question carres

uation of the form
! Diophantine equation o
is any particular solution of the
24, Letx. Y IS any
ax + by = ¢, then show

£-1 IR— é]z_u.vhered—gcd(a, b}.
="o*[a) *(d. |

that ali other solutions can be represented by

% =
4, ¥ jg

10000G; s —
- - 4 {7 :
25. Use Euler's theorem, evatuale 2 {mod 77)

l\.
T

i b y = 1. using integration.
28. Find the area of the eliipse a—f sing

" ry = x° over the
27. Find the volume of the soiid generated when the region under (2x5=12)
niary 5!‘ ?1 HoS -'C\'.:}!\.Od about the line N -1 '
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