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1. Consider a series Resistor-Inductor circuit. The current is satisfied the first-order linear

differential equation L»j—;Jr Ri =V (t). If the initial condition at 7 = 0 is #(0) = i, and the driven

voltage is W(t) = constant = J,, show that the solution for i(f) is
V, A
f(t)=f°+(fo—ﬁje (10 4)

2. Consider the fourth-order differential equation ™) —8)” +26 V' =40y’ +25y =0, where yis a

function of x. Find the general solution. (10 %)

-]

3. The gamma function is defined as I'(x)= Jt""e"dt , where x > 0. Show that I’ [%J=\/; .
(10 %) '

4. Consider a series Resistor-Capacitor circuit. The charge on the capacitor is governed by the

R d0

differential equation, EJF%Q:V(I) . Let W(f) be an impulse voltage, i.e.

kS

V(t)=V,6(t-T), and initial charge is Q(0)=Q,. Please use the Laplace Transform to find
the solution of O(7). (15 %)
x'=x+4y

5. 'Use the eigenvalue problem method to solve the coupled differeritial equations { , ;
y=x+y

where x and y are function s of time 1. (15 4)

6. Evaluate the integral = H_[ yz’dV , where R is the closed region bounded by the planes x = 0,
R

y=0,z=0,and 3x+2y+6z=6.Here, dV'=dxdydz. (15 %)

7. (a) Write down the Green’s Theorem in 2-dimensional space for a vector field
V=P(x,3)i+0(x,»)]. (b) If P(x,¥)=x", O(x,y)=x"—)", please verify the Green’s

theorem over a region enclosed by y=0,x=1, and y = 2x. (15 %)
8. Write down the (a) Stokes” s Theorem, and (b) Divergence Theorem, in 3-dimensional space.
(10 %)



