
TAMS11: Probability and Statistics
∣∣∣ Provkod: TENB

∣∣∣ 26 March 2026, 08:00-12:00

Examiner: Xiangfeng Yang (Tel: 013 28 57 88). Things allowed (Hjälpmedel): a calculator.
Scores rating (Betygsgränser): 8-11 points giving rate 3; 11.5-14.5 points giving rate 4; 15-18 points giving rate 5.
Write down all necessary steps in solutions in order to receive as many points as possible.

1 (3 points)

A student from LiU is randomly selected. Let A denote the event that the selected student has taken an AI course and
B be the event that the selected student has taken a statistics course. Assume that P (A) = 0.55, P (B) = 0.35 and
P (A ∩B) = 0.25.
(1.1) (1p) What is the probability that the selected student has taken an AI course or a statistics course?
(1.2) (1p) What is the probability that the selected student has taken an AI course but not a statistics couese?
(1.3) (1p) Given that the selected student has taken an AI course, what is the probability that the selected student has
taken a statistics course?

2 (4 points)

A LiU graduate is starting a company. This graduate is currently negotiating financing with two investment companies.
Let X and Y denote possible amounts (unit: million) of investments from these two investment companies, and assume
that (X,Y ) is a two dimensional discrete random variable with the following joint probability mass function:

X\Y 0 1 2
0 0.24 0.015 c
1 0.56 0.035 0.105

The above table tells that X can take values 0 and 1, and Y can take values 0, 1 and 2.
(2.1) (1p) Find the value of c.
(2.2) (1p) Find the mean E(X) of X.
(2.3) (1p) Find the conditional probability P (X + Y ≤ 2 | X = 1).
(2.4) (1p) Are X and Y independent? Why?

3 (3 points)

Let X1, X2, . . . , X64 be independent random variables with the same distribution which has a probability density
function f(x) :

f(x) =

{
3
8 · x2, if 0 ≤ x ≤ 2,

0, otherwise.

(3.1) (1p) Find the mean E(Xi) and the variance V (Xi).
(3.2) (2p) Find the probability P (X1 +X2 + . . .+X64 ≤ 103).

4 (3 points)

Suppose that the distribution X of weights (unit: gram) of all peanuts boxes produced by a factory is normal
X ∼ N(µ, 22). A sample {x1, x2, . . . , xn} is taken from the population X.
(4.1) (1p) Find a point estimate µ̂MM of µ based on the method of moments.
(4.2) (2p) Find a point estimate µ̂ML of µ based on the maximum-likelihood method.

5 (3 points)

Two populations X ∼ N(µ1, σ
2) and Y ∼ N(µ2, σ

2) are independent. A sample with sample size 9 is taken from X, and
the sample mean is 6.2 and the sample standard deviation is 1.5. Another sample with sample size 12 is taken from Y,
and the sample mean is 2.8 and the sample standard deviation is 1.2.
(5.1) (1.5p) Construct a (two-sided) 95% confidence interval of µ1 − µ2.
(5.2) (1.5p) Construct a (two-sided) 95% confidence interval of σ2.
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6 (2 points)

Let a population X be normal X ∼ N(µ, 22). A sample {x1, x2, . . . , x16} is taken from this population with x̄ = 12.6
and s = 2.2. Test the following hypothesis with a significance level α = 0.05 :{

H0 : µ = 14

Ha : µ < 14

(6.1). (1p) Is H0 rejected? Why?
(6.2). (1p) For the test in (6.1), find the type-II error β(12) when the actual µ = 12.
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d
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∼
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+
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+
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=
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+
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+
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+
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+
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=
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+
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−
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α
)
C
I
o
f
p
o
p
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p
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√
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√
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=
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=
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p
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=
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p
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p
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≤
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u
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+

p
2
+

...
+

p
k

=
1
a
n
d

N
1
+
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=

n
.
O
n
e
w
a
n
ts

to
test

th
e
h
y
p
o
th

eses

H
0
:
P
(A

i )
=
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≤
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≤
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≤
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=
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<
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=
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