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Tasks

17. Geometric distribution

Let X be the number of failures (“success in our case”), then

f(x) = θ(1− θ)x,

To find the MLE,

L(θ;x) =
n∏

x=0

f(x),

= θn(1− θ)
∑n

x=0 xi ,

L(θ;x) = n lnθ +

n∑
x=0

xi ln(1− θ),

∂

dθ
L(θ;x) = n

θ
−

∑n
x=0 xi

(1− θ)
,

∴ θ̂ =
n

n+
∑n

x=0 xi
,

=
51

51 + 50
.

18. Geometric probability
Let t1 and t2 be the arrival times for the first and second student, respectively. We need to
find P (A) where A = {(t1, t2) ∈ Ω : |t1 − t2| ≤ 15} and the total sample space Ω is given by
the Cartesian product [0, 30]× [0, 30].

Then,

P (A) =
Area (A)

Total area
=

900− 225

900
=

3

4
.

Alternatively:

Prob. that person A arrives at 12:15 is 15/30. Prob. that person B arrives in the next 15
minutes is 15/30. Denote these two events by AB. Hence, P (AB) = 15/30 ∗ 15/30 = 1/4.

Prob. that person B arrives at 12:15 is 15/30. Prob. that person A arrives in the next 15
minutes is 15/30. Denote these two events by BA. Hence, P (BA) = 15/30 ∗ 15/30 = 1/4.

Prob. that they both arrive after 12:15 is 15/30 ∗ 15/30 = 1/4.

The total required probability = 1/4 + 1/4 + 1/4 = 3/4.
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19. Lebesgue density

(a) TRUE. We need to prove if
∫
Ω
f(x)dx = 1. We have,∫ ∞

c

kck

xk+1
dx =

kckx−k

−k

∣∣∣∣∞
0

= 1.

(b) TRUE. We need to prove if
∫
Ω
f(x)dx = 1. We have,∫ ∞

0

αnxn−1e−αx

(n− 1)!
dx =

αn

(n− 1)!ααn−1

∫ ∞

0

un−1e−udu

using u = αx in the change of variable. Using Γ(n) =
∫∞
0

un−1e−udu, the above integral
reduces to,

Γ(n)

(n− 1)!
= 1.

20. Multiple Select Task

(a) TRUE. Since the random variable is continuous.

(b) TRUE. By the properties of a CDF. If a < b then F (a) ≤ F (b).

(c) FALSE. Since
d

dx
FX(x) = f(x) > 0 ∀x ∈ Ω which is not always the case.

(d) FALSE. Since FX(−∞) = 0 and FX(∞) = 1 but −∞,∞ /∈ R.
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