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STAT 216: Actuarial Probability Second Midterm F i r s t s emes t e r 1447/2025 

Question (1): If X is the number of "3'"'s that turn up when 50 ordinary dice a r e 
independently thrown, 

a. The probability function of X. 
5 ： 5 o 

P = 

AC1l3 (1)  أ (٤x = 0 50, 

b. The expected value of (X - 1)?. 

F(X-ITI 

F < ) - 2 E (x) + 1 

11315 2 (32) +1 - 

50 X 7 15 = 
r a r e r : n p 9 

50x½/6 ** : 125 

(٤) + ١٦٤ 
ECAL 

c. P(X > 1|X ≤ 3) = PC* 
P ( x > 1 | X 5 3 ) 

50x 

م  ( = (٤) ( ٢٥)أك 

0.25 
P (X F3) 

P (1 ( X3) = P(X3) -PCKE2 
P (x5 3) 

P ( X 5 3 ) ٩٩ ٥٠ 

0 0 2 3 - 1 - 0 9 8 1 
0 . 0 2 2 
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Question (2): An urn contains 10 blue and 4 red balls. 6 balls are chosen at random and Pwithout replacement from the urn. If X is the number of red balls chosen, find 
a. The distribution of y 
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b. The standard deviation of 2X + 1. 

Question (3): The time to failure of a component in an electronic device has an exponential 
distribution with a median of four hours, 

a. The parameter 2 value is 
f(X) 
Fer: 4 - e 1x 

P (x24) = 0.5 

1- e14 = 0•5 
e 0.5 : 

- 새 :   1 n ( 0 . 5 ) 
In (0•5) 

1 = 

٥١١٦ : 
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STAT 216: Actuarial Probability Second Midterm First semester 1447/2025 *15. The probability that the component will work without failing for at least five 
P (X7,5) 
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c. P(X > 6|x > 4) = 
P(x26^x74) 

_ * X (٥٠١٦ (6. 

onta =oT1 

₫ If X,Y,z are independent exponential random variables with parameter 2, 
what is the variance of W, where W = min(X, Y, Z) 

> 

٥٠١٦ + ٥٠١٦ + ٥٠١٦ 

i 0 5 

V a r ( n : T C0. 51) 
Question (4): On any given day, a certain machine has either no malfunctions or exactly 
one malfunction. The probability of malfunction on any given day is 0.40. Machine 
malfunctions on different days are mutually independent. 

a. The probability distribution of X represents the number of no malfunction 
days before the second malfunction occurs. 

K - 2 
X ~ NA 2, 04) • 

/cx) : (٢+/-١) ١٣٩٨ 
fcx (27*-1) (04)2 (0061, x =٥,١.. . 
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b. The expected number of no malfunction days before the 5u) malfunction 

€ 0 . 6   x ら へ ・ 5 
E(X) = 0 - 4 
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c. The probability of having seven 
m a l f u n c t i o n m a c h i n e occurs, given that there were no malfunction days beforShoar no 
malfunction days before the first malfunction machine occurs. 

P C x =7 x 24) = P(x==3) • 

P C X _ 3 ） ： （ 3 ） （ o r ） （ . o i 
= 0 . 0 8 6 4 

Question (5): Let X a discrete uniform random variable on points 1, ..., 12. 

a. The mean and the standard deviation of X. fCx 1 = 1 
N 

N + 
E(x) = 2 

= H 1 
1 2 -١) 

Vat (x) = 

＝ 6 5 

1143= 
12 

SP = ≤ 3 4 5 

4 | P a g e 



F i r s t semester 1447/2025 
STAT 216: Actuarial Probability Second Midterm 

b. The approximate probability P(3 ≤ X ≤ 10) = 0 . 5 + 
١د... 
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Question (6): The random variable X has a Poisson distribution such that 

P(X = 0) = P(X = 1) 

a. The moment generating function. 

* b. P(X > 2) = 

1 - P(X52) 

1 - [8 (x=0) +P (X=1) +P (x2) 

1 - 1 0 . 3 6 1 + 0 . 3 6 1 + 5 1 8 5 5 0 と 3 
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STAT 216: Actuarial Probability Second Midterm 
Question (T): let X has a normal distribution with mean fe and variance o?. 

First semester 1447/2025 

, a. The probability that X is between f - 1. 5g and the mode. 

P (M-1.56 ( X (H) 
P (H-HS- ?5- 

( ١٠٢٤٢٥ ) 

p (zco) P ( 2 ٢ - 105) 
0 . 4 3   3 て ・ 

0.0668 

b. 75.17% percentile of X. 

٢ / = ٥٠٦١ 

١ -٣ : 2 ٥. 7517 

0 . 6 8 

0.68 6 + 1 

c. In - 50, and o? = 10ànd a random variable Y = e,then C) = 

E （ ⼋ = ② 
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Question (8): Losses covered by an insurance policy are modelled by a uniform distribution on the interval |0, bl and the median of coverage losses is 10. a. The value of b. P （ X く 1 ） = い う 

Xo 20 = 0•5 
6 1 2 0 6 - 0 

Xb. The probability that the coverage losses is more than 4. 

응 , 
f x 1 = 2 。 

0 . 2 5 - 

c. The s tandard deviation of the coverage losses. 

1 0 0 

SD = v a r (x) ١٥٥ 5 : ٦٦ - 

Question (9): Let X has the following probability function 

f(x) = (0. 2) 3* *0.8)8) —e-3 +- - e-8 
x! 

a. What is the distribution of X. 

M i s t a t e   P i s s o n 
w i t h a. =5.2 920.8 
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First semester 1447/2025 

Exi) = V at (x) + (E(x))2 
3 + （ ろ ） こ に 

E C X ＝ 8 + （ 8 ） 2 

96
6 1

1 4
67

09
50

 

E(x) = 9, E(x) + 7 F(x) 
82 (12) + 0.8 (12) =60 

Question (10): Let X be a random variable with moment generating function 

Mx (t) = - ,0 < t< 3 

a. E(X - 2) = 

F ( x ) - 2 

3/ -2 

E C A ) : 

B =3 
2 = 

B 

End o f Questions 
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