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1. Solve the following initial value problem

i);(ti) = sin(f) + j; y(rycos(i —t)dr, y(0)=2.

2. The LC circuit is given. Before time ¢ = 0 the switch S is open, and zero initial current

and zero charge are assumed. Nexf, the switch S is closed at time ¢ = 0.
(a) Write the differential equation for the current i(¢) .
(b) When L =10henry, C =0.025 farad, and the input v(f) =10cos(37)u(¢) volts.
(where u(f) is the unit step function), find the current i(¢) .
(¢) L=1henry, C =1 farad, the input v(f) =1volt when 0<¢ <1, and the input
v(¢t) =0 volt when ¢ >1, find the current it).
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3. Let the Fourier-like transform of f(¢) be defined by

F(@)=S{f ()} = 51; [ rwye™d,  where j -1

Show the detailed' derivation to find the Fourier-like transform of the following
functions

(1) 3{6(t-3)} =7, where J(¢) is unit impulse function.

@) I{e1=7

(3) S{cos(wyt)} =7
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4. Let T:R>— R be the linear transformation defined by the formula
T(x,y)=(x-y,2x+4y)

(a) Determine whether T is one-to-one; if so, find 77'(x, y).

(b) Find the eigenvalues and the corresponding eigenvectors of T,

Let R? have inner product < (u,,u,), (v,,v,)>=3uv, +1,v,.
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(a) Verify that the vectors u=(—,—) and v=(——=,—=) forman
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orthonormal basis for R?.

(b) Express the vector w = (3, 7) as a linear combination of 1 and v.

6. The joint probability density function, f(x,y), forarandom variable X and a

random variable Y is given by:

f(2,)=0.10,  f(2,3)=020,  f(2,5)=0.10,
F(4,D=015  f(4,3)=030, f(4,5)=0.15,

(a) Find the expected value of g(X,Y)=XY.

(b) Find the covariance of X and ¥ .
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