
Solutions of the Final Exam A

Probability and Statistics

Computer Sciences
23.February.2006

Problem 1

P (x = 3/peace) =
exp(−2) ∗ 23

3!

P (x = 3/war) =
exp(−5) ∗ 53

3!

P (peace) = 0.8; P (war) = 0.2

P (peace/x = 3) =
P (x = 3/peace) ∗ P (peace)

P (x = 3)
=

P (x = 3/peace) ∗ P (peace)
P (x = 3/peace) ∗ P (peace)+P (x = 3/war)P (war) =

exp(−2) ∗ 23
3!

∗ 0.8
exp(−2) ∗ 23

3!
∗ 0.8 + exp(−5) ∗ 5

3

3!
∗ 0.2

= 0.837
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Problem 2

.

a) P (x = k) =
k − 1
C2
n

=
2(k − 1)
n(n− 1) , k > 1

nX
k=2

P (x = k) =
nX

k=2

2(k − 1)
n(n− 1) =

2

n(n− 1)
nX

k=2

k =
2

n(n− 1)
n(n− 1)

2
= 1

Example (n = 4):
k 2 3 4

X
P (x = k)

2

12

4

12

6

12
1

b) E[X] =
nX

k=2

k ∗ P (x = k) =
nX

k=2

k ∗ 2(k − 1)
n(n− 1) =

2

n(n− 1)
nX

k=2

k(k − 1) =

2

n(n− 1)

"
nX

k=2

k2 −
nX

k=2

k

#
=

2

n(n− 1)

"Ã
nX

k=1

k2 − 12
!
−
Ã

nX
k=1

k − 1
!#

=

2

n(n− 1)

"
nX

k=1

k2 −
nX

k=1

k

#
=

"
using formulas for

nX
k=1

k and
nX

k=1

k2

#
=

2

n(n− 1)
µ
n(n+ 1)(2n+ 1)

6
− n(n+ 1)

2

¶
=
2(n+ 1)

3

2



Problem 3

.
a) Sum of squares of two triangles equal to 1: A ∗ 1/2+ 2 ∗B ∗ 1/2 = 1;

or A+ 2B = 1

Expextation value equal to 5/3:

1Z
0

Ax2dx+

4Z
2

¡−B
2
x2 + 2Bx

¢
dx = 5/3;

or
1
3
Ax2|10− B

6
x3|42+Bx2|42 = 1

3
A− B

6
(64− 8)+B(16− 4) = 1

3
(3A+6B) = 5

3

hence A = 1; B = 1
2

b) Fx(t) = {

0, t ≤ 0
tZ
0

1xdx =
t2

2
, 0 < t ≤ 1

1Z
0

1xdx =
1

2
, 1 < t ≤ 2

1

2
+

4Z
2

¡−1
4
x+ 1

¢
dx = −t

2

8
+ t− 1, 2 < t ≤ 4

1, t > 4

c) V ar[X] =

1Z
0

x3dx+

4Z
2

¡−1
4
x3 + x2

¢
dx−(E[X])2 = 47

12
− 25

9
= 41

36
= 1.139
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d) P (0.5 < x < 2/x > 1.5) =
P (0.5 < x < 2 ∩ x > 1.5)

1− P (X < 1.5)
=

P (1.5 < x < 2)

1− P (X < 1.5)
=

=
F (x = 2)− F (x = 1.5)

1− F (x = 1.5)
=

1
2
− 1

2

1− 1
2

= 0

Problem 4

P (Y = k) = P (k − 1 ≤ x < k) = .

kZ
k−1

fx(x)dx = λ

kZ
k−1

e−λxdx =

= e−λ(k−1) − e−λk = e−λk(1− e−λ) = (1− e−λ) ∗ (e−λ)k−1 = p(1− p)k−1,

where p = 1− e−λ.

Therefore Y has a geometric distribution

Problem 5

.
a) XA ∼ N(75, 22); XB ∼ N(72, 32);

Y = XA −XB ∼ N(75− 72; 3
2

6
+
22

5
) = N(3; 2.3)

P (Y < 0) = Φ

µ
0− 3√
2.3

¶
= Φ (−1. 978) = 1− 0.974 = 0.026

4



b) � =
60− 58
2

= 1

1− α = 0.90; α = 0.1; Φ

zα

2

 = 1− α

2
= 0.95; zα

2

= 1.645

n ≥
³zα

2
σ

�

´2
=

µ
1.645 ∗ 6

1

¶2
= 97. 417; n = 98

Problem 6

.
X =

1

25
∗ 65 = 2.6; bS2 = 1

24
∗ 16 = 0.6666; bS = 0.816 ;

a) X − t0.01(24)
bS√
n
< µ < X + t0.01(24)

bS√
n
;

2.6− 2.492 ∗ 0.816√
25

< µ < 2.6 + 2.492 ∗ 0.816√
25

2. 193 3 < µ < 3. 006 7

b)
H0 : µ = 2
H1 : µ > 2

T =
X − 2bS/√25 = 2.6− 2

0.816/
√
25

= 3. 676 5 > t0.01(24) = 2.492

or (another way)

critical value C2 = µ+ t0.01(24) ∗ bS/√n = 2 + 2.492 ∗ 0.816/√25
= 2. 406 7 < X = 2.6

We shoul reject H0 (that no difference between a mean value of a sample and
expectation value).

This medicine influences to a driver reaction.
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