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1. Is (cosxsin y)dx +(sin xcosy)dy =0 exact? Why? (5%)

2, Find an integrating factor Fto make dx+(3x—e ™ )dy =0 exact. {5%)

3. Solve x2ﬂ+7x%+9y=0, x>1, =1 Yy =07?{5%)

akz
4.Solve y"+y=sinx, p(0)=0 »(0)=17(5%)

5. A tank contains V gal of brine water in which yo b of salt is dissolved. Fresh water runs into the tank at a rate of w gal/min. The
mixture, kept uniform by stirring, runs out at at a rate of w gal/min: Assuma that the amount of salt at time ¢ minutes is y(t}. Write
down the differential equation governing the salt, y{t), in the tank and solve for y(t)? Express your answer in terms of £, yo, Vand

w. {5%)

6. Find the currents: i{t), ia(t), is(t), iat), is(t)? (5%)

270VT

fa{t}

200

7. y() =1+{ yt-1)dr (5%)

8, Calculate the laplace transforms of sin(a#+6) where a and b are constanis? (5%)

9, Find the inverse Laplace transform of e’ ? {5%)
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10. Use the Laplace transform to solve the following problems: y"(1)+ y{(f) = u(t ~1), ¥(0)=3,¥"(0)=0 in which

0,1 <1
ult —1) 5{1 ;

is a unit step function? (5%)

>

11. Find the inverse of a matrix and its rank? {5%)
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12. Find the null space of and its nuflity? (5%)

_ e e

2 00

13, Find the eigenvalues and the corresponding eigenvectorsof |2 1 1 [?{5%)
0 0 2

14. Find the (a}divergence) {b)curl of yz2?+3xz} +52zk at (1, 2, 3)? {10%)
15. Find the direction in which cos(x+3y+2z)} has a maximum change of rate in position at (27, 0, -71}? (5%}

-T<x<0

0‘!
16, Determine the Fourier series expansion of the periodic function: f(x) = { 0 with fundamental period 277
X, <X<T

(5%)
17. Determine the Fourler cosine integrals of the function: f{f)=e™ >0 ? (5%}

1 ~T <X <H
’ ? (5%
0 elsewhere (5%)

?

18. Find the Fourier transform of the function f(x) ={

z 2

U U

19. An equation is given as: ('3_ = _6
o &t

#(0,0)=u(l,) =0, > 0. Find the solution of above system? (5%)

r>0, 0O<x<l with boundary conditions: z(x,0} = x{1 - x),
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