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Group A : Partial Differential Equation 1
Answer any three questions from question nos. 1 — 5. All symbols carry their usual meaning. [3 x 5]
1. Obtain the equation of the orthogonal surface to the one parameter family z = axy(2? 4+ y?), a being
the parameter, that passes through the hyperbola z2 —y? = —32, 2 = 0, where 3 is a real constant. [5]
2. Find the complete and singular integrals (if they exist) for the pde 2(z + px + qy) = ¢ [5]
3. Solve the pde :
Uy — 2uy = 3(z — y) on the region Q = {(z,y) € R* : z >y}
using the method of characteristics, subject to the condition [5]
w(z,y) =z on T = {(z,y) e R? : 2 = y}.
4. Obtain a solution for the Laplace equation [5]
Au=0 onR?
such that u(z,y) = 0 on z = y line
and u(z,0) = g,v;v eR
5. Solve the following pde [5]

Ut — Uge = 0 for t > 0,2 € (—1,1)
with boundary conditions : u(—1,¢) =0, u(1,t) =0
1+ a3
2

and initial conditions : u(x,0) = , ug(x,0) =0




Group B : Laplace Transform

Answer all the questions, maximum one can score 10 in this group.

6. Use convolution theorem to compute: L1 {%} . [4]
7. Use Laplace transform to solve: y”(t) — y(t) = 51 cos(4t); where y(0) = 0 = ¢/(0). [4]
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8. Apply Heaviside expansion theorem to compute: L~ [33—632—273 740

Group C, Unit I : Basic Number Theory

Answer all the questions, maximum one can score is 20 in this group.

9. (a) If p is prime > 3, prove that 24 | (p> — 1). (3]
(b) Show that a sum of a pair of twin primes, each greater than 3 is divisible by 12.

(A pair of twin primes is a pair of primes z and y such that |x — y| = 2). [3]
10. (a) Find the missing digit in the number 23104*791 if it is divisible by 9. 2]
(b) Prove that 43 | (6”72 4+ 72"ty v n € N. [4]
11. (a) Find the smallest positive integer n such that 7(n) = 30. [4]
(b) Prove that ¢(3n) = 3¢(n) iff 3 | n. [4]
(c) Find the smallest positive integer satisfying the system of linear congruences: [4]

r = 2 (mod 2)

= 3 (mod 3)

= 1 (mod b)

Group C, Unit II : Basic Combinatorics
Answer all the questions, maximum one can score is 10 in this group.

12. Find the number of positive integers x < 402 which are not divisible by any one of 3 and 5. [4]

13. If 52 integers are chosen from the set {1, 2, ...,100}, then show that, two can always be found such that

the difference of their squares is divisible by 100. [4]
14. Solve the recurrence relation:
anp = —4a,_1 —3a,_9ifn > 2
with initial conditions ap = 4 and a; = 8. [4]
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