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1. An integrating factor of the form x°»® makes (a+1)ydr+(b+1)xdy =0 exact. What are @ and b? (10%)

2.50lve " +4y=sin2x, =0 p'(0)=17? (10%)

3. An electrical circuit is shown in the figure. Write down the required equations in terms of the electric currents: ir{t), iz(t), and j;{t)

and solve them? (10%)
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4. Calculate the Laplace transforms of cosh(at+5b) where g and b are constants? (5%)
SZ

st 44

5. Find the inverse Laplace transform of e 7 (5%)

6. Use the Laplace transform to solve the following problems: y"(£) + (£} =8t -1}, »(0}=3,7'(0)=0 inwhich

0,61
S¢-D= {w f=1 is a unit impulse function{Direc’s delta)? (10%)

1 06000
, ) 01111
7. Find the rank, null space, and nullity of the matrix: 10101 ? (10%)
01110
-2 2 -3
8. Find the eigenvalues and the corresponding eigenvectorsof |2 1 -6{7?(5%)
-1 -2 0

9, Find the (a)divergence (b)curl of z%7 +3xp7 +5xzk at (1, 2, 3)7 (5%)
10. Find the direction in which sin(3x+2y+2z) has a maximum change of rate in position at (7, 27, -7)7? {5%)

-1, -r<x<0

with period 27 ? (10%)
1, O<x=<nx

11. Determine the Fourier series expansion of the periodic function: f(x) ={

12. Determine the Fourier sine integrals of the function: f(H)=¢™,t>07? (10%)

8%u
et =

2 with boundary conditions: #(0,£) =0 & u(Z,2)=0for ¥¢ = 0 and tnitial conditions:

13.An equation is given as:% =

u(x,0) = sin(—yg-] + sin(%“—} + sin[%?] for 0<x<L.Thesolution of above system is: u{x,f)= Z B, oMt Sin(% x) in

n=l1

which 1, =% where =123, . Evaluate B, ? (5%)






