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1. How many orders are (—?i) —%e"%-y +x =07 (4%)
e

3 2
2.1s (giy_) —ifg-%l——i-sin(x):o homogeneaous? (4%)

dx 2 dx
2 o
3.l @—Q—E—xzﬂ—e’“:O linear? (49%)
ot ax? o

4.1s cos(x+y)dx —2xydy =0 exact? Why? {4%)
5, Find an integrating factor to make -ydr + xdv = 0 exact. {4%)

6., Write down the governing equations in terms of xa{t), x2(t), xa(t)? (Don’t solve) {5%)
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7. Tank 1 initially contains 100 gal of water in which 100 Ib of salt are dissolved. Tank 2 initially contain 200 gal of water in which
200 Ib of salt are dissolved. Tank 3 initially contains 300 gal of pure water. The inflow to Tank 1 is 3 gal/min containing 3 ib of salt
from outside. The connection between these tanks are shown in the following figure. Write down the governing equations and

initial conditions for the salt content ya(t), y2(t), and ya(t) in Tank 1, 2, and 3, respectively. (Don’t solve) {5%)

3 gal/min 3 gal/min

2
8. Write down the indicial equation and its roots for x* %{- + (3x2)% +1.5y =0 atx=07(4%)

9. Calculate the Laplace transforms of cosh(a/ +5) ? (4%)

10. Find the inverse Laplace transform of e 7 (4%)

§°+4
11. Use the Laplace transform to solve the following problems: y"() + y(f) = §(t - 1), 3(0)=0,»'(0)=3 in which

m! t = ]' N .
is 2 Dirac delta function? {5%)

f-1)=
= {0,r¢1,t>0

12. Find the reduced row echelon farm of a matrix and its rank? (5%)
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13. Find the null space of and nullity? (5%)
1 21
011 2
4 2 -2
14. Find the sigenvalues and the corresponding eigenvectorsof | 2 5 0 [?(5%)
-2 0 3

15. Find the {a)divergence} {bcurl of yzf + 3xz}' +zk at {1, 1, 1)? (6%)
16. Find the direction in which sin{x + 2y +3z) has a maximum change of rate in position at (27, -7, 0)7 (4%)

0, —r<x<0

17, Determine the Fourier series expansion of the periodic function: f(x) :{ with fundamental period 277

1 O<x<m

{5%)

18. Determine the Fourler sine integrals of the function: f(#)=e™,#>07(5%)

18. Find the inverse Fourier transform of the function " ?{5%)
+a
S oulx,y) ) .
20, An equation is given as: W =0, x20,y20 withboundary conditions: #(x,0)=x(1-x), #{0,y)=y,u(Ly)=y.

Find the solution of above system? (5%)

o%u(x, ) &u(x ) & u(x,1)
I 2= =07(4%
2 T o ot (&%)

21. Classify following 2™ order partial differential equation: ¢

22, Find b and ¢ to make the given function: x* +bxZy+exp® +3° a harmonic function?(4%)




