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1. Arandom variable X has the probability density function f, (x) = ae ™™

(a) Find the relationship between a and b. (5%)
(b) Calculate the expectation of X. (5%)
(c) Calculate the variance of X. (5%)

2. For a Gaussian random variable X with mean m, =1 and variance o =0.1, express the probability

P(X <0) in term of the Q function. (10%)

1 -2 -1 -2
3. Find the inverse of the matrix A= g :g :% :g . (10%)
-1 4 4 9

4. Letf(x) =1 and g(x) = x be functions in the inner product space C[-1, 1]. Find (a) the inner product

(f.,9), (b) the distance d(f,g), and (c) the orthogonal projection of f onto g. (15%)

5. A function is defined as f (x) -x%, 0<x<1.

(a)Find the Fourier coefficients in the half-range sine expansion of the function. (10%)

1 1

(b)Using the results of (a), calculate the summation of the infinite series 1—3%+ 5—3 —7—3 +--+. (10%)

6. Find the general solution for y” — 4y’ + 4y = x%%* + xe®X. (10%)

7. Find the eigenvalues and the corresponding eigenfunctions of the boundary-value problem. (10%)
y'+4y=0 y(-1)=y(1)=0 y'(-1)=y'(1)=0

8. Use the Lapace transform to solve the integral-differential equation. (10%)

y' +y' 4J' )sin(t-7)dr=e", y(0)=1,y'(0)=0




