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Group - A
Answer any three questions:
1. Find a complete integral of

y(1+x)p=x(1+y)q [5]
2. Find the integral surface of the pde
(x—y)p+(y—-x-z)q=z

through the hyperbolid xy=x+y;z=1 [5]
3. Find a complete integral and singular solution (if any) for

pz=(p*+0*)x [5]
4. Solve z(X* +y*)=x*(y—x)q+y*(x-y)p [5]

5. Solve the following pde problem using Charpit's method.
U, +U, =XU on Q=R’
with boundary condition
u(x,%,)=x on I'=Rx{0} [5]
Group—B

Answer all questions, maximum you get 10 marks.

6. Find L{et sinzt}. [2]
7. Prove that L{Sit—nt}ztanli. Hence find L{sinat}_ Does the Laplace transform of cos at exist?
Justify your answer. i [1+1+0.5+1.5]
8. Find Ll{f’p—”}. 2]
p°-2p-3

2
9. Solve OI—z(+m2x =acosnt, t>0; x=x,and % =X, when t=0, n=m by using Laplace transform

technique. [4]
Group—-C
Answer any five questions: [5%5]

10. Prove that the product of k consecutive integers is divisible by k!, where k e N . [5]
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16.

17.

Leta,b,c €Z. The prove the following.
a) Ifalcand bjc with gcd(a,b)=1then abc

b) If a]bc with ged(a,b)=1then alc. [3+2]
Determine all solutions in the positive integers of the Diophantine equation 18x +5y =48. [5]
Prove that there are infinitely many primes of the form 4n+3. [5]

Solve the following sets of simultaneous congruences

x=1(mod3), x=2(mod5), and x=3(mod7) [5]

Let N=a,10"+a,,10"" +.......... +a,10+a, be the decimal expansion of positive integer N,

0<a <l0andlet T=a,—a +a,—a +.cene. +(-1)"a, . Prove that 11|N if and only if 11|T. [5]
1 1 1. . . h

Prove that the sum —+—+......... +— is never an integer where p, is the n™ prime. [5]
PP Py

Compute the following.

a) ¢(480)

b) o(96)and (100)

Where ¢ is the Euler’s phi function, also 7 and o are divisor function and sum of divisors function
respectively. [2+3]
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