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1. (15)

2. (10)

3. (10)
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5. (10)
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1 (15) Skills: PDFs, CDFs, and MGFs

In this sequence of true/false questions, fX(x) is a pdf, FX(x) is a cdf, and
MX(s) is the Laplace transform of fX(x). E[X] is the mean value of X and
var[X] is the variance of X. Answer True (T) or False (F):

1. 0 ≤ fX(1) ≤ 1. T F

2. FX(x2) > FX(x1), whenever x2 > x1. T F

3. d
ds

MX(0) = 1. T F

4. If Y = aX + b, with a > 0, then fY (y) = fX(y−b
a

). T F

5. If Y = aX + b, with a > 0, then MY (s) = MX(as + b). T F

6. If Y = aX + b, then E[Y ] = aE[X] + b, iff a > 0. T F

7. If Y = aX + b, then var[Y ] = a2var[X] + b2. T F

8. If X and Y are independent rvs, then their sum Z = X + Y has pdf
fZ(z) = fX(z) + fY (z). T F

9. If X and Y are independent rvs, then their sum Z = X + Y has mgf
MZ(s) = MX(s)MY (s). T F

10. If Z = X +Y , then E[Z] = E[X] +E[Y ], iff X and Y are independent
rvs. T F

11. If Z = X + Y , then E[Z2] ≥ E[X2] + E[Y 2]. T F

12. The bivariate pdf for the continuous rvs Xand Y is fX,Y (x, y) = 1
2π

e−(x2+y2)/2σ2
.

Therefore the rvs are independent. T F

13. The function 1
2
e−|x|,−∞ < x < ∞, is a pdf. T F

14. The function 1 − x, 0 < x ≤ 1, is a cdf. T F

15. The function 2
s+1

is the Laplace transform of a pdf. T F

Answers: Only 9, 12, and 13 are true.
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2 (10) Skills: MGFs, PDFs, and Moments

The discrete rv X has pmf pX [n], whose z-transform is MX(z) = 1
8
z2 + 3

4
+

1
8
z−2. Find the pmf pX [n], the mean E[X], and the variance var[X].

Answers: pX [n] = 1/8, n = −2; = 3/4, n = 0; = 1/8, n = 2. E[X] = 0
and var[X] = 1.

3 (10) Skills: Normal Probability

Let X : N [−2, 3] denote a normal random variable with mean −2 and vari-
ance 3. Compute P [X > −3] and leave your answer in the form,
P [X > −3] = Φ(a). Your problem is to determine a, with a ≥ 0.

Answers: P [X > −3] = P [
√

3Z − 2 > −3] = P [Z > −1/
√

3] = P [Z ≤
1/
√

3] = Φ(1/
√

3). That is, a = 1/
√

3.
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4 (15) Mastery: Waiting Time

Let T denote the waiting time to the first count in a Poisson experiment. Its
pdf is fT (t) = λe−λt, t > 0. For τ > 0, compute the following probability:

P [T > s + τ |T > s] =

Answer: P [T > s + τ |T > s] = P [T>s+τ,T>s]
P [T>s]

= P [T>s+τ ]
P [T>s]

= 1−(1−e−λ(s+τ))
1−(1−e−λs)

=

e−λτ .

5 (10) Mastery

Prove or disprove that E[X2] ≥ (E[X])2.

Answer: var[X] = E[X2]− (E[X])2 ≥ 0, which proves E[X2] ≥ (E[X])2.
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