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1. Solve the initial value problem
y'-4y'+4y=0 y(0)=3: y'(0)=1
2. Find the Laplace transform of f(¢)

2t if 0<t<2
f()=40 if2<t<rm
—cost ift<nw

3. Transform the following quardratic form to principle axes.

Q=5x"+24xx,—5x, =0

4, o= f(x,y), x=rcosf, y=rsinf, Prove the following identity.

1 1
O, + =0, +— Vgy =V + D,
r r

5. Evaluate the integral

2,0.1) X X 2
[021) ze*dx+2yzdy+(e* + y“)dz

6. Find the Frurier transform of the following function.
t+ E, -r<t<0

rey=1 2 r(t+27) =7 (2)
w
—f+5, O<t<nm

7. Evaluate the integral

Cf tzizldz ¢ :|z|=2 (counterclockwise)
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8. Consider a square vibrating membrane for which a=b=1 as shown in Fig.1.The

eigenvalues are obtained by

A =cam+n’ (1)

m

where ¢ =T/p, T = the tension force, p= the mass of the membrane per unit

area. The eigenfunctions of the yibrating membrane is given by
u, (%, 51) = (B, €OS At + B, sin A, 0F,(xy) (2)

in which
max . nwx 3)
a b

Plot the nodal lines of the solutions  u;, 4,4y, Uz >ty and us, .

F (x,y)= sin

a X

Fig. 1 Rectangular membrane

9. Find the directional derivative of f(x,y,2)= 2x* +3y*+z° at the point

p:(2,1,3) inthe direction of the vector a=i-2k.

10. Find the radius of convergence and center of the power series

5: @)}, 3y

n=0 (n ')2




