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BC-218 Seat No

B. Sc. (Sem. VI) Examination
March/April - 2014

Mathernatics : CC - MATH - 603 B
(Number Th.eory)

Time : 3 Hoursl tTotal Marks : 70

Instructions: (1) All four questions are compulsory.

(2) Figures to the right indicate marks of the question.

l. Attempt any three of the following. 18

(a) State and prove Division Algorithm

(b) Ptove Binomial theorem by induction

(a+b)" =(;)".(l)"-'r.1 i)o'u'- .(;)r"

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

(d) Solve the Diophantine equation 54x * 27y = 906.

(e) Find the integers x and y satisfuing gcd(L7 69,2378) = 17 59* + 2378y

by Euclidean Algorithm.

2. Attempt any three of the following. 18

(a) For arbitrary integers o and b, a = b(mod n) if and only if a and b leave

the same nonnegative remainder when divided by n.

(b) An integer b ) t any pcsitive integer N can be written as

N = a^b^ + a^-rbn-7 + .'. + a2bz * a"b + as uniquely.
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(c) Determine last three digits of the number 7eee,

(d) t€t n > 0 be fixed and a, b, c be arbitrar,w integers a.nd if a = b(morl n)

then (i) a * c = b * c(modn) (ii) ac = bc(mod, n).

(e) Prove any prime of the form 3n * 1 is also of the forrn 6m + 1.

3. Attempt any three of thc following 18

(a) State and prove Wilson's Thcorem.

(b) If the integer a ) t has the prime factorization n = prk'.pzkz ... pr&', then

d(n) = ne - L /p)(L - t/pr)','. (t - 7 /p,).
' 

(c) Find the unit digit of 3100 by means. of Euler's theorem

, (0) Find tlre factor of the number 1054i by Fermat's theorem.

(e) State Chinese Remainder Theorem and Solver 2x=l (mod 3), 3x=l(mod 5)

and Sx=l(mod 7).

4. Attempt any four of the following 16

(a) Define l. c. m. and g. c. d. of integers a and b.

(b) If a and b arc given integen, not both zero, then a 'and b are relatively

prime if and only if there exist integ€rs x and y such that t = ax * by.

(c) Find the remainder when 1! + 2! + 3! + ...+ 1001 is divisible by 12.

(d) Veriiy 0@) = Q@ + l) = Q@i 2) hoirts wlpn n = 5186; -

(e) Solve the linear congnrenc€ 17x = 9(mod.276).
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