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Question (1):

The cumulative distribution function of a continuous r.v. Y is given by:

0, ys<2
=l 4
F) 1= y>2

1. P(Y<5)=
(@0 (b) 4/25 (c) 21/25 (d) 19/25 (e) None of these

2. The p.d.fof Yis given by:

8 8 8
(@ f) ={y_0 y>2 (lo)f(y):{1 Ty 7> © f(y)={y_30' y<2

o.w

8
(A f&) = {1 <

o.w

3. Letf(x) = %, 0 < x < 3 is the p.d.f of X then, the value of ¢ must to be equal
(a)3 (b)9 (c) 1/3 (d)2/3 (e) None of these

For the following probability mass function of the discrete random variable X,

4. P2<X<4) X | f(x)
(a) 0.25 b) 0. 00 c) 0.55 ¢) none of these 1 0.20
5. The expected value of X = 2 0.25
a) 4.25 b) 15.10 c) 2.65 e) none of these 3 0.25
4 0.30
Question (2):
Let the moment generating function of a r.v. X in the expanded form is given by:
M) =1+ 6t N 14> N 36t3 N 98t*
7747 8 24 96
6. The variance of X,
(a)0 (b) 5/4 (c) 1/2 (d)3 (e) None of these
2 \3 2 .

If My, y(t) = (E) ,t <2 and Mx(t) = (ﬂ) ,t < 2and X and Y independent, then
7. My(t) =

@ Go),t<2 (b) G)2t<2 © ()t <1 (d)None of these
8. M_3x,(t) =

@25t <2/3 (b) 2 ©2,t<1 (d)None of these
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Question (3):

Suppose that the continuous random variable Y has the following probability density function

2¢7 ;>0
/) ={ © oo

0; ow
9. P(Y=3)=
(a)l (b) 0.5 (©0 (d)0.11 (e) None of these
10. F(Y),
(a) (1—e™?%) (b) (e —1) (c)e (d) (1 +e?) (e) None of these
11. P(2<Y<3) =
(@) (e™*+e7% (b) (e™* —e7) (c) (e710 (d) (1-e710 (e) None of these
12. The mean of Y is
(a) 1/2 (b)2 (©1 (d) e2 (e) None of these

13. The moment generating function M, (t) is given by
(a) %, t #2 (b) tf_z’ t#2 (c)e’t (d3-t (€) None of these

14. If X is a r.v. independent of Y, then Var(X3 —3e¥ —3) =

a) Var(X?) — 3Var(e") b) Var(X3) — 9Var(eY) c) Var(X3) + 9Var(e")
According the following graph of CDF of a disrete r.v Fix)
15.P(X<1) =
(a) 3/28 (b) 10/28 (c) 25/28 , 71 .
(d) 1 (e) None of these 25/28 ¢ .
16.P(X=2) = 10/28 '|' o
(a) 3/28 (b) 10/28 (c) 25/28 (d1 O r r x
(e) None of these 0 1 2

Question (4)
In a certain population, it is known that 30% of the them have two jobs. Let X= number of people who
have two jobs. If a sample of 15 people of this population are selected randomly, then

17. The probability distribution formula of the random variable X, P(X = x) is given by
(@) (}°)0.3* 0.715% x = 1,...15 (b) (1) 0.3% 0.757% x = 0,1,...15

(© (}2) 031> 0.7%,x=0,1,...15 (d) 0.3* 0.717* ,x = 0,1,
(€)0.7% 0.31* x =0,1,

18. The probability that 5 people have two jobs

(a) 0.876 (b) 0.995 (c) 0.667 (d) 0.206 (e) None of these

19. The variance of X is
(a) 3.15 (b)5.14 (c) 15 (d)4.50 (e) None of these
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Question (5):
The average of traffic accidents in a certain street is 6 accidents per month. Let the random
variable X=the number of traffic accidents per month.

(*) For any given month in this street:

20. P(X=3)

(a) 0.09 (b) 0.94 (c) 0.68 ' (d) 0.43 (¢) None of these
21. The mean of the random variable is

(a) 1/30 (b) 30 (c)6 (d) 1/6 (e) None of these

(**) For any given 2 months in this street:

22. The probability that exactly 6 accidents will occur is
(a) 0.23 (b) 0.21 () 0.03 (d)0.12 (e) None of these

23. The variance of the random variable is
(@) 5 (b) 6 (c)2 (d) 12 (e) None of these

24. If the probability is 0.4 that an application for a driver's license will pass the road test on any given try,
what is the probability that an application will finally pass the test on the fifth try
(a) 0.15 (b) 0.16 (c) 0.08 (d) 0.05 (e) None of these

25. If it is assumed that 3% of the units of a specific process will be rejected, then what is the probability that the
20™ unit observed will be the 3  rejected unit?
(a) 0.0028 (b) 0.1463 () 0.2340 (d) 0.0540 (e) None of these

A random committee of size 4 is selected from 3 men and 4women's. Let the random variable X representing the
number of women's on the committee, then

26. The range of the r.v. X is

(a) 0,1,,..4 (b)1,2,...4 () 1,2,....,7 (d)34,...7 (e) None of these
27. P(X<3)
(a) 0.34 (b) 0.97 (c)0.12 (d)0.3 (e) None of these
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Answer All Following Questions:

Question:

1. LetXand Y be two independent random variables. If we define the mgf of X'as My (t) =
(1 —2t)73 and the mgf of Z = X + Y as M, (t) = (1 — 2t)7. Then, the mgf of Y is

(A) My (t) = (1 = 2)* C)My(t) = (1 —2t)~*
(B) My (t) = (1 —2t)2 (D) can’t be known.

2. Let f(x) =c(1—x), 0 <x <1beapdfof X. Then, the value of ¢ is equal to
(A)3 (B) -2 (©)2 (D) -

Question: If A and B are independent events, where P(A) = 0.2 and P(B) = 0.3. Then,

3. PANB) =

(A)0.2 (B) 0.06 (C) 0.5 (D) 0.44
4. P(A|B) =

(A)0.2 (B) 0.06 (©) 0.5 (D) 0.44
5. P(AUB) =

(A)0.2 (B) 0.06 (C) 0.5 (D) 0.44

uestion: If X is a random variable with My (t) = (1 — 4 t)~1.Then,
Question: X

6. E(X) =
(A) 16 (B) % (C) 32 D)4
7. E(X?) =
(A)4 (B) 32 - (©) 16 (D)2
8. Var(X) =
(A) 16 B)0 (C) 4 (D) 32
9. LetY = 2X. Then, the mgf of Yis
(A)My(t) =(1—-2¢t)7" O My =1-81)7"
B)YMy(t) =(1—-40t)" (D) none of these
Question:

Let X be a continuous random variable has f(x) = 6x(1 —x), 0 < x < 1. Find:

10.P(04<X<0.7) =

(A) 0.25 (B) 0.432 (€) 0 (D) 1
11. F(x) =
(A)3x2—-2x3, 0<x<1 (C)2x3—-3x%,0<x<1
(B)6x?—6x3 0<x<1 (D) none of these
12. E(X) =
(A)0.5 (B) 0.25 (C) 0.75 D) 1
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Question:

Suppose that X is a random variable that represents the number of people waiting at the line
at a fast-food restaurant with pmf

- —
f(x)—lo, x=2,3,5.

Find:
13.P(X=1) =
b %= @ (A)O (B) 1 (O D)3
14.P(1<X<5)=
" ()0 ©3 O
10 10

uestion:

The blood groups of 200 people is distributed as follows: 50 have type A blood, 65 have B
blood type, 70 have O blood type and 15 have type AB blood. If a person from this group is
selected at random, find

15. The probability that this person has O blood type

50 B) 0 115 70
(A) 200 ®) © 200 (D) 200
16. The probability that this person has A blood type or B blood type
50 B) 0 115 70
(A) 200 ®) © 200 (D) 200
17. The probability that this person has O blood type and AB blood type A Ope  fersen
(A) 5om (B)0 €)= (D) 2 )
200 200 200 Cand  teke 2
WP: 6’ Wo..l
Question:

Consider the following distribution of X:

X 22 ] -1 0 | 3
f(x)]0.1]0.09[0.4]0.21]0.2

Then,

1. P(X=-1) =

(A)0.4 (B) 0.09 (©)0.1 (D)0.2
19.P(X<0) =

(A) 0.1 (B) 0.19 (C) 0.59 (D) 0.4
20P(X=2)=

(A)O (B)0.2 (©)0.21 (D) 1
21.E(X) =

(A) 0.92 (B)2.5 (©)0.5 (D) 0.52
22.EBX-1)=

(A) 1.56 (B) 0.56 (C)0.52 (D) 1
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Question: If the mgf of a continuous random variable X is given by
4 4 4
= — 24 34
My (t) = 1+5t+10t +30t +

Find the expected value and variance of X.
C/LX) e i
S S

() = 4.~y

Je——

|o ’S

Vo = B - @—m )L

5l -

End of Questions.
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Question: In each of 5 races, the Democrats have a 60% chance of winning. Assuming that
the races are independent of each other

Flx) = (i) (0.6)*(0.4)5°%,  x=01,234,5.

Find the following:
1. The probability that the Democrats will win 1 race or less is
(A) 0.9139 (B) 0.9898 (C) 0.08704 (D) 0.0102
2. The probability that the Democrats will win exactly 2 races
(A) 0.03686 (B) 0.2304 (C) 0.9678 (D) 0.7696
3. The standard deviation of X is
(A)1.2 (B) 1.0954 ©3 (D)2

Question: A crate contains 50 light bulbs of which 5 are defectives and 45 are not. A Quality
Control Inspector randomly samples 4 bulbs without replacement. Let X=the number of
defective bulbs selected depen dent :

(5)( 45 ) =) HyPer attw\k\"is (M/h/k\
x/ \4 —x

f(x) = Gq) , x=0,1,2,3,4
4
Then,
4. The distribution of X is MW e
(A) Bin(50,4) (B) H(50,4,5) (C) NBin(50,5) (D) H(50,5,4)
7o <5 PX=1)=
(A) 0.5483 (B) 0.6469 (C) 0.69190 (D) 0.3081
6. E(X) =
(A) 0.4 (B) 0.36 €01 a»a&mb\ch)
7. Find the variance of X when the bulbs are replaced inde@endal = ! m
(A)0.4 (B) 0.36 (©)0.1 (D) 0.6

Question: A life insurance sales man sells on the average 3 life insurance policies per week.
If X=the number of life insurance sales man sells per week. Use Poisson distribution to
calculate the following:

8. The probability that in a week he will sell 3 policies

55" (A) 0.1493 (B) 0.224 (C) 0.6396 (D) 0.3426
f ¢ 9. E(X) =
(A) 1.7321 (B)o6 ©)3 (D) 2.4495
10. The standard deviation of X is
(A) 1.7321 (B) 6 ©3 (D) 2.4495
11. The probability that he will sell one policy in 2 weeks
(A)6 (B) 0.0149 (C) 0.0446 (D) 0.9851
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7 Question: Suppose a random number k is taken from 13 to 20 in uniform distribution. Find:
1
flx) = 3 ,x =13,..,20.

A~ 12 PX < 16) =
AN

3 1 3 1
(A5 (B) 3 ©) % D)5
13. P(10< X < 14) =
1 1 1 3
(A) 5 B); ©) % D)3
14. E(X) =
(A) 12 (B)3.5 (C) 6.67 (D) 16.5
Question: Ifunfair coin is tossed until first tail is obtained, then the pmf of X is given by:
2 1 x—1
f(x) = 5(5) , X = 1,2,
Find:
15. The variance of X is equal to
(A3 (B): ©)3 (D)~
16. The mean of X is equal to
1 3 2 1
(A)3 (B)3 ©)3 D) 5
- 17.PX=4) =
PN (A) 0.0247 (B) 0.0082 (C)0.074 (D) 0.9753
g 18. The moment generating function of X is
A)(0.7 et +0.3)3 07’ 0.7t \3 0.3ef
(A T (© () (D) 257
? ? 19. The mean if we toss the coin until fourth tail is obtained
- 8 3 2
(A) 3 B) 3 © 6 (D)3

—-A1x
20. If the pmf'is defined asf (x) = u; x=0,12,...

x!

n
Derive the mean of the random variable X. Hint: e* = 7", %

E(x) =) Loeem pra
=4 f-) X __)Z w — ], X
)(.:c,,x - /T = %Gx-()’/ ' e

) 2 7
~he é » - Xci(/ )
}/:6 )/l B =
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21. If X~Bin(n, p). Prove that the moment generating function of X is
My () = (pe" + Q)"
Hint: }}7_, (Z) u v = (u+ )"

S X =\ 7 b X M n
= a0 LT3 Y = i(f?@“} (x)
RN S re

f({e*mm FAVNRPR(

)l/\

/W)(%) 2 (VCL#L

22. Let X be a random variable has a geometric distribution with parameter p

fx)=pq*t x=1,2,.. -
Prove that E(X) = %.
Hint: 3%, niv ! = % ,i€R:|il <1

) B A . '
5 Pff( — Fi mf B T

x
\ - ¥ = \
Po— = = v

(\-99

End of Questions
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Question:

1. If E(X|Y) = 3.46, thenE(2X — 3|Y) =
(A) 3.92 (B) 6.92 (C) 3.46 (D) 0.46

I E[(aX + b)|Y] = aE(X|Y)+b. = 2(3.uc)-3

2. If X~Uniform|0, b] and Var(X) = 3, then the value of b is equal to
(A) 12 (B) 36 (©) 0 (D) 6

3. Letp,, = 0.7, then pyyy_, = Vo Plaxzoerza) = Pry-
(A) 0.29 (B) 0.4 (€) 0.7 (D) 1

4. If the MGF of X is given as My (t) = (1 — 2t)~°, then the distribution of X is
(A) x2, (B) Gamma(3,2) (C)Uniform(0,6) (D) Exponential(6)

5. T-distribution is symmetric about
(A)1 (B)0 O u D)o

6. If X~Gamma(7,2).Find P(X < 6) =
(A) 0.699 (B) 0.394 (C) 0.954 (D) 0.323

7. Consider the random variable X has a beta distribution which is given as
f(x) = 60x2(1—x)3,
Then, E(x) =
(A)5 (B); ©3 (D) 12

8. Suppose the MGF of X is My (t) = e2t*5¢” | then the distribution of X is normal with
(A)u=10,62=2 B)u=20=10 C)u=202=5 D)u=20%=10

9. Find the value of ¢ in the probability joint distribution f(x,y) =cxy, 0 <x <1,
O<y<1:
(A)2 B) 1 ©)4 OF

Question:

If E(X) = 2.6,E(Y) = 1.4 and E(XY) = 4.8, then
Elg) -ECIEly = = 8 — (2409 = |6

10. Cov(X,Y) =
(A)1.16 (B)34 (©)2.2 (D)o
If Xand Y are two independent r.v.’s then
11. X and Y are I Cov(X,Y) = 0.
(A) independent (B) dependent (C) disjoint (D) none of these
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Question:

Consider the probability joint distribution of X and Y is given by
fl,y) =x+y, 0<x<1, 0<y<l1

Calculate the following:

49 dy= ~9+9 ) = X+l | o cxcl
By = )l el e
A)x+y 0<x<1 Ox+y 0<y<1
B)x+, 0<x<1 D)y+2, 0<y<1

(

Bro)= | xoodrs xaplE ey, oo

A)x+y 0<x<1 Ox+y, 0<y<1
B)x+3, 0<x<1 D)y+3, 0<y<1
£ ) X+
@ fixly) = —7 2 ——
(A)x+5, 0<x<1 ©y+5, 0<y<1
B)ZF,0<x<1,0<y<1 MZ0<x<1,0<y<1
2 y+3
1\ f(%‘/f) _ r>(’r’£ _ U
15.f(x|5)— by T e
(A)z—z,o<x<1 ©x+50<x<1
2
B)y+5,0<y<1 (D)F,0<x<1,0<y<1
2
L. E[EX|Y)] = EQX), similarly E[E(Y1X)] = E(Y). 3 v \ (+ | “7)
“~ _ \ ~x — — — -
16 E(EX|Y)) = ) - ol = 2 e LT T T R
7 ‘1 1 3
S TR Bz ©3 XL‘(D)EH LS g Aty
S\%D (xes) 4 5y~ SS“‘L"D”‘DL dyh:& %D—Ar& ‘43 - é?j*rb 9° gIv<d
17E(XY)= aé ) ° ° b :(’_4\_‘_:’;‘
1 1 1 1
(A) = B)3 © D)
Question:

Suppose the pdf of X isf(x) = 2e7%¥,x > 0. Then,
18. The MGF of X is

(A) Zi—t B)(1—1t)2 (C) 1—;2t (D) none of these
19. Var(X) =
(A) 4 (B) 2 ©3 D)5
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Question:

The joint distribution of X and Y is defined as bellow

X
-1 0 2
0.01 0.05 0.2
Y 1 29 0.05 0.2 0.05

0.3 0.1 0.04
Calculate: FA B CELE AN ACRES
Fay. _o6 * © T 0.5y Ter-
20_ f(—l) 1) = ) o.3¢ + o + I/é - NSz
(A) 0.01 (B) 0.05 (C)0.3 (D) 0.26
21. fx(0) =
(A)0.17 (B) 0.29 (C) 0.26 (D) 0.35

22,P(X>0,Y<3)= {(2,) + A= 00 +o

(A) 0.25 (B) 0.29 (C) 0.45 (D) 0.32
23 E(X)= —7

(A) 0.22 (B) 0.34 (C) 0.72 (D) 0.14
A E(X2) =

(A) 1.32 (B) 0.74 (C)2.52 (D) 1.52
25 Var(x)= 127" Ll = |47

(A) 2.41 (B) 2.72 (C) 1.47 (D) 0.34

Question:

Let Var(X) = 1.4,Var(Y) = 1.8, Cov(X,Y) = 1.57. Calculate:
Gl - Ly 8- (LS = 608
26)Var(X —v) = Nar ) +7Vary =2 Co vl = 1 H
(A) 6.34 (B) 3.2 (C) 0.06 (D) 0.84

27. Cov (6X, ;Y) —® Covlax,by) = abCov(x,¥). — & (Laﬁ (\ sH= 3.1

(A) 3.14 (B) 9.42 (C) 0.52 (D) 2.49
Cov(X,Y Cov(X)Y :L - QCH
28. Pxy == Jv(x()vui) = nx(gy . VTgns
(A) 0 (B) 0.62 (C) 0.99 (D) 0.64

29. The relationship between X and Y is
(A) week positive  (B) strong negative  (C) week negative (D) strong positive
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Question:

30. If X~Gamma(a, B).Prove that Var(X) = %

31. Consider the pdf of X is defined as following
f(x)=0x"0+D  1<x<o
Calculate the distribution of the random variable Y = Ln X

Final Exam_STAT215A January 2018 Page 5 of 7



32. Let the two random variables X;, X, have a joint probability distribution as follow:

X
1 | o
02 | 03
X2 T 17 T 02 | 03

Find:

a) If the random variables X;, X, are independent or not.
b) ThepdfofY = X; + X,.

33. Find the CDF of X when X~Uniform(0,1). Then, use the CDF transformation
method to derive the distribution of ¥ = VX.
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Table A.23 The Incomplete Gamma Function: F(z;a) = [, w4y~ ‘e ¥ dy

JO I'fa):

x
x 1 2 3 1 5 6 7 8 9 10
1 0.6320 0.2640 0.0800 0.0190 0.0040 0.0010 0.0000 0.0000 0.0000 0.0000
2 08650 0.5940 0.3230 0.1430 0.0530 0.0170 0.0050 0.0010 0.0000 0.0000
3 0.9500 0.8010 0.5770 0.3530 0.1850 0.0840 0.0340 0.0120 0.0040 0.0010
4 0.9820 0.9080 0.7620 0.5670 0.3710 0.2150 0.1110 0.0510 0.0210 0.0080
5 0.9930 0.9600 0.8750 0.7350 0.5600 0.3840 0.2380 0.1330 0.0680 0.0320
6 09980 0.9830 0.9380 0.8490 0.7150 0.5540 0.3940 0.2560 0.1530 0.0840
7 09990 0.9930 0.9700 09180 08270 0.6990 0.5500 0.4010 0.2710 0.1700
8 1.0000 0.9970 0.9860 0.9580 0.9000 0.8090 0.6870 0.5470 0.4070 0.2830
9 0.9990 0.9940 09790 0.9450 0.8840 0.7930 0.6760 0.5440 0.4130
10 1.0000 0.9970 0.9900 0.9710 0.9330 0.8700 0.7800 0.6670 0.5420
11 0.9990 0.9950 0.9850 0.9620 0.8570 0.7680 0.6590
12 1.0000 0.9980 0.9920 0.9800 |0. 0.9110 0.8450 0.7580
13 0.9990 0.9960 0.9890 0.9740 0.9460 0.9000 0.8340
14 1.0000 0.9980 0.9940 0.9860 0.9680 0.9380 0.8910
15 0.9990 0.9970 0.9920 0.9820 0.9630 0.9300
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Answer All Following Questions:

Question:
1. If X~Gamma(7,2).Find P(X < 6) =

(A) 0.699 (B) 0.394 (C) 0.954 (D) 0.323
2. T-distribution is symmetric about

(A)1 (B)0 (o) D)o

3. Let X be a continuous random variable has a Uniform(a, 7) and the mean of X is p = 3. Then, the
value of a is equal to

(A)1 B) -1 ©)0 (D)6
4) Cov(2X — 3Y, X+Y)=

(A) 2Var(X) —3Var(Y) — 6Cov(X,Y) (C)4Var(X) +9Var(Y) — 6Cov(X,Y)

(B) 2Var(X) — 3Var(Y) — Cov(X,Y) (D) 4Var(X) — 9Var(Y) — 6Cov(X,Y)
5. If X is a random variable with pdf f(x) = 9 x e~ 3%,x > 0. Then E(X) =

(A)3 (B) ©)3 (D)6
6. The distribution of the random variable X which has the MGF as Mx(t) = (1 — 2t) “is

(A) Gamma (a, %) (B) x2, (C) Both A and B (D) None of these
7.EX—py) =

(A) E(X) (B) ux (C) E(X) + pux (D)0
8. The value of c when f(x) = ¢x3(1 — x)%,0 < x < 1is equal to

_ 1 1 _

(A) c = B(4,6) B)c =705 © =355 (D) ¢ = B(3,5)
9. The distribution of the sample mean X = 2 + Z is

(A) X~N(-2,1) (B) X~N(1,2) (C) X~N(2,1) (D) X~N(4,1)

10. Given the normally distributed variable X with mean 16 and standard deviation 2, then
P(18<X<20)=

(A) 0.0735 (B) 0.1359 (C) 0.9901 (D) 0.47
11. Suppose the MGF of X is My(t) = e2'*5t" then the distribution of X is normal with
(A)u=10,62=2 @Bu=20=10 C)u=20%= D)u=2,0%2=10
Question: ®
. . . o e . . N N X
Let X and Y be random varlablles having the following joint density function % % (-9 ¢ Aoy
fy) ={g@ —¥Ie™ x>0 —x<y<x ppep
0 otherwise
12. The marginal pdf of X, fx(x) is given by
(A)% x3e* x>0 (B)2e7?,x>0 Ce™,x>0 (D)i x*e™*,x>0
13. fy|x=1(Y) is given by
1 3
(A); A-yH),-1<y<1 ©); A-yH),—x<y<x
B)> (1-y?),-1<y<1 D)2 (1—e™),-1<y<1
Question:
The joint pmf of X and Y is given by
Y
X 0 15 20 Total
10 0.20 0.10 0.20 0.5
25 0.05 0.15 0.30 0.5
Total 0.25 0.25 0.5 1

14 PX-Y=X)=
(A)0.75 (B) 0.25 (C) 0.50 (D) 0.52
Final Exam_ModelA_STAT215_May 2018 Page 2 of 7



15. P(Y>X)=

(A) 0.30 (B) 0.25 (C) 0.50 (D) 0.75
16. Fxy(25,15) is

(A)0.2 (B) 0.25 (©)0.75 (D) 0.5
17. EX)= (= xoS +{2610:9)

(A) 34.8 (B)17.5 (©)30.9 (D) 13.75
18. E(X2)= ((OGXa,ﬂ + (QXSXC»,§

(A) 256.25 (B) 8.75 (C) 362.5 (D) 253.84
19 Var2X—2) =4[ £ - (o))

(A) 227 (B) 112.5 (C) 114.5 (D) 225
20. E(Y) =

(A)14 15 o (B) 12.63 scns (C) 256.25 (D) 13.75
2 E(XY)= 1615 a0/t [oh toke L £ 25 1 Xelfe LSx1skel 1O

(A)34.8 (B) 261.25 (C) 30.9 (D) 13.45
22. Cov(X,Y)= E0) - ey

(A) 20.63 (B) 61.25 (C) 53.37 (D) 44.5
Question:
A random variables X and Y with the following results

E(X)=2, E(Y) =3, E( X?) =8 , E(Y?)=12, E(XY) =8. Find :

23. Cov(X, V)= © - =1

A)2 . B3 C)4 D) 11
24. Valg(g) = £ -(toy '/(\)“C] = © ®

(A)2 ~ B)3 \ A7 (C) 4 (D) 11
25. Var(X) = O B =87y

(A)2 (B)3 4™ (D) 11
26. Var(X+Y)= VD v +v) =v) +v) £20ovx,y). = Y413+ 2(0) = )

(A)2 (B)3 2 ©)4 (D) 11
27. Correlation between XY = _—

(A)0.816 (B) 0.167 T (C)0.577 (D) 0.204
28. E[EX|V)]=

(A)2 (B)3 ©)4 (D) 11
Question:
Iff(x) = %xz, 0 < x < 2. Then find:
29. The cdf of X "F(X)" is:

(A)>x (B) x° (€) 3 (D) --x°
30. IfY = VX. The range of Y is:

(A)0<y<4 (B)0<y<+2 (C)0<y<?2 (D)0 < y2<+2
31. The cdf of Y is:

(A)5y° (B) 3y (©) 2y (D) 5 ¥?
32. The pdf of Y (Use the cdf method) is:

(A)2y® (B) zy° (©) 2y (D)=y®
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Question:
33. If X;~X3 and X,~x2 are independent random variables. Find the distribution of Y = X; + X,

(Use the moment generating function method). (3 marks).

34. Prove that the moment generating function (MGF) of the standard normal distribution is
t2
given as: M;(t) = ez . (2 marks).

Final Exam_ModelA_STAT215_May 2018 Page 4 of 7



35. Let X4 and X, are two random variables have the joint probability distribution as follows:

i. Prove that X and Y are dependent random variables. (1 mark).

ii. Find the pmf of the random variable Z = X + Y. (2 mark).

X
0 1
Y -1 0.21 0.41
0 0.24 0.14

End gf’};yeatiom
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Table 4.3: Area to the Left of the Z score for Standard Normal Distribution.

Final Exam_ModelA_STAT215_May 2018

4
|z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-3.4 0.0003 0.0033 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0023 0.0002
-3.3 0.0005 | 0003 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
-3.2 0.0007 0.0007 0.0005 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
-3.1 0.0010 0.0008 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
-3.0 0.0013 00013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010
-2.3 0.0013 0.0018 0.0013 0.0017 0.0016 0.0016 0.0018 0.0015 00014 0.0014
-2.8 0.0026 0.0028 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0013
2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026
-2.6 0.0047 00048 0.0042 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.003%
2.5 0.0062 0.0050 0.0083 0.0057 0.005$ 0.0084 0.0052 0.0081 00048 0.0043
-24 0.0082 0.0030 0.0073 0.0075 0.0073 0.0071 0.0069 0.0068 0.0056 0.0064
-2.3 0.0107 00104 0.0102 0.0039 0.0096 0.0034 0.0031 0.0089 0.0087 0.0084
22 0.0133 00136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116 00113 0.0110
-2.1 0.0173 00174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 00146 0.0143
-2.0 0.0228 00222 0.0217 0.0212 0.0207 0.0202 0.0197 0.01%2 00188 0.0183
-18 0.0287 0.0281 0.0274 0.0258 0.0262 0.0286 0.0250 0.0244 0.0233 0.0233
-1.3 0.0359 00351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 00301 0.0284
-1.7 0.0445 00438 0.0427 0.0418 0.0408 0.0401 0.0332 0.0384 0.0375 0.0367
-16 0.0843 0.0537 0.0525 0.0516 0.0505 0.0435 0.0435 0.0475 00455 0.0455
-1.5 0.0668 00658 0.0843 0.0630 0.0618 0.0506 0.0534 0.0582 00571 0.0583
-1.4 0.0808 00793 0.0778 0.0754 0.0743 0.0735 0.0721 0.0708 0.0634 0.0581
-1.3 0.0%63 0.0951 0.0834 0.0918 0.0%01 0.0885 0.0859 0. 0853 0.0838 0.0823 |
-1.2 0.1151 0.1131 0.1112 0.1033 0.1078 0.1086 0.1038 0.1020 0.1003 0.0985 |
-1.1 0.1357 0.1335 0.1314 0.1292 0.1271 0.1281 0.1230 0.1210 0.1130 0.1170
-1.0 0.1587 0.1552 0.1539 0.1515 0.1492 0.1469 0.1426 0.1423 0.1401 0.1373
£9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1560 0.1638 0.1611
0.3 0.2119 02030 0.2061 0.2033 0.2005 0.1977 0.1948 0.1322 0.1534 0.1867
0.7 0.2420 02339 0.2353 0.2327 0.2296 0.2266 0.2236 0.2206 02177 0.2143
0.6 0.2743 02709 0.2675 0.2643 0.2611 0.2578 0.2546 0.2514 02433 0.2451
0.5 0.3085 0.3050 0.3015 0.2981 0.2348 0.2912 0.2877 0.2843 02810 0.2776
0.4 0.3445 0.3409 0.3372 0.3336 0.3300 0.3284 0.3228 0.31%2 0.3156 0.3121
0.3 0.3821 03783 0.3745 0.3707 0.3668 0.3532 0.3534 03557 0.3520 0.3483
0.2 0.4207 04168 0.4123 0.4030 0.4052 04013 0.3374 0.3336 0.3897 0.3853 |
0.1 0.4802 043552 04522 0.4433 0.2443 0.4204 0.4354 04325 04236 0.4247 |
0.0 0.5000 04950 0.4520 0.4830 0.4840 0.4301 0.4761 04721 0.4631 0.4541
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.51%9 0.5239 0.5279 0.5318 0.5353
0.1 0.5398 0.5438 0.5478 0.8517 0.5857 0.55%6 0.5636 0.5575 0.5714 0.5783
0.2 0.5793 0.5832 0.5871 0.5910 0.5548 0.5967 0.6026 0.8064 05103 0.6141
0.3 0.6179 05217 0.6255 0.6233 0.6331 0.6368 0.6406 08243 0.5430 0.6517
04 0.6554 06591 0.6623 0.6654 0.6700 0£736 0.6772 0.£308 05844 0.6879
0.5 0.6915 06350 0.6985 0.7019 0.7054 0.7088 0.7123 0.71§7 0.7130 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7369 0.7422 0.74354 0.7486 0.7517 0.7543
0.7 0.7580 0.7611 0.7842 0.7673 0.7704 07734 0.7754 0.7734 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7957 0.7995 0.8023 0.8051 0.8078 03106 0.8133
0.9 0.8159 03186 0.8212 0.8238 0.8264 0.5289 0.8315 0.8340 03358 0.8383
1.0 0.8413 03438 0.8461 0.8485 0.8508 0.8531 0.8554 08577 03539 0.8521
1.1 0.5643 0.8655 0.8685 0.8708 0.8729 0.£749 0.8770 0.87%0 0.3810 0.8330
12 0.8843 0.8859 0.5683 0.8907 0.8325 0.8344 0.8962 0.8380 0.3937 0.9015 |
1.3 0.9032 0.9048 0.9065 0.8032 0.9099 0.9115 0.9131 09147 09162 0.9177 |
14 09122 05207 0.9222 0.8236 0.9251 0.9265 0.9279 0.92%2 03306 0.9319
15 0.9332 03345 0.9357 0.8370 0.9382 0.8334 0.9406 08418 03428 0.9441
16 0.9452 0.3453 0.9474 0.8434 0.9485 0.8505 0.9515 0.8525 09535 0.9545
1.7 0.9552 0.9554 0.9573 0.8582 0.9591 0.85%9 0.9608 0.9516 0.9625 0.9533
18 0.9841 03648 0.9655 0.9654 0.9671 0.9678 0.9636 09633 | 09633 0.9705
19 0.9713 03713 0.9725 0.9732 0.9738 05744 0.9750 09786 0.9761 0.9767
20 0.9772 03778 0.9783 0.9788 0.9793 09738 0.9803 0.5808 03812 0.9817
2.1 0.9821 0.3826 0.9830 0.8834 0.9638 0.5342 0.9846 0.8350 09854 0.9357
29 N GRR1 N aRad N GRAA noRT1 naR7e Al oATR N aRA1 N GRRA N aRA7 n aron
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0.9772 0.8413

20

{

Table A.23 The Incomplete Gamma Function: F(2;a) = |,

U

x
x 1 2 3 1 5 6 8 9 10

1 0.6320 0.2640 0.0800 0.0190 0.0040 0.0010 0.0000  0.0000 0.0000
2 0.8650 0.5940 0.3230 0.1430 0.0530 0.0170 0.0010 0.0000 0.0000
3 0.9500 0.8010 0.5770 0.3530 0.1850 0.0840 0.0120 0.0040 0.0010
4 0.9820 0.9080 0.7620 0.5670 0.3710 0.2150 0.0510 0.0210 0.0080
5 09930 0.9600 0.8750 0.7350 0.5600 0.3840 0.1330 0.0680 0.0320
6 09980 0.9830 0.9380 0.8490 0.7150 0.5540 0.2560 0.1530 0.0840
7 0.9990 0.9930 0.9700 09180 0.8270 0.6990 0.4010 0.2710 0.1700
8 1.0000 0.9970 0.9860 0.9580 0.9000 0.8090 0.5470 0.4070 0.2830
9 0.9990 0.9940 0.9790 0.9450 0.8840 0.6760 0.5440 0.4130
10 1.0000 0.9970 0.9900 0.9710 0.9330 0.7800 0.6670 0.5420
11 0.9990 0.9950 0.9850 0.9620 0.8570 0.7680 0.6590
12 9983 1-9926—0-9:0 0.9110 0.8450 0.7580
13 0.9990 0.9960 0.9890 0.9460 0.9000 0.8340
14 1.0000 0.9980 0.9940 0.9680 0.9380 0.8910
15 0.9990 0.9970 0.9820 0.9630 0.9300

Page 7 of 7

] _May 2018

Final Exam_ModelA_STAT215_Ma



o stal) 20

(1) Jusia) :y=al 215
Sl sy
& 1438 — 1437 : S Juaill

11:00 — 8:00 :<8 i & 1438/8/28 +la,¥) 15l

Version (A)

AUl sl
sstudadl) a8 )l
Al B8
33

«&Uaadla

Dlaia 7 sJise 34 Lo gsiag HLAY) -]
Jaai Ala) Js 8 Uaa o ellay g Jad V) rpmaill 48 ) 5 (e 3 L) A sl a2

AL g g Aol
AN 43 ) ) oy ol o BMELY) and 5 Aabeadll a8 ) 5 aalad) a8 ) g an) AUS (5 ) 5 pall (0 -3
(YA,

Stat 215 — Final Exam A — Page 1



Question:

IFE(X) = 0.4, E(Y) = 0.7, E(XY) = 0.5, V(X) = 0.24, V(Y) = 0.37. Find:
)

v (1) « (Ex)

D EX?) =
(A) 0.86 (B) 0.53 (C) 0.4 (D) 0.08
I E(X?—2X +3) = ) - 200043
(A)2.73 (B) 2.6 (C)2.28 (D) 3.06
3 Cov(X, V)= = 5 - (=97 F
(A) 0.22 (B) 0.04 (C) 0.41 (D) 0.36
B VX -Y)= YOV - 2 oly)ie e T 2 L)
(A) 1.05 (B) 0.17 (C) 0.83 (D) 1.43
ot
5. pxy = om0t
(A) 2.48 (B) 0.74 (C) 2.89 (D) 3.67
1 |
| [
I ;J Cyr x dndy ——} ijJfl;’. dy
Question: Lo 3
Let f(x,y) =cy?’+x, 0<x<1,0<y <1 Then, ~ é C3 o+ \ZJ\%: %ﬂti—‘s)
= ¢
6_ Cc = ? +2i = l
1 3 1 1
A= B) 3 ©5 @z < _
N 3 | b r
il’)“"X &%-:'LBJ"XE)L_— Li ’>\
ANIOE S : - ’
1 241 3y24 1 o241
(A)x+2, (B) x* + 7 O3y +5 D) 3y° +3
. l .
80 F(y) = J 2 wmdas T TRt
(A)x + (B)x* +3 ©3y+3 D)3y +3
2 2 2 2 3 2
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V(X) = Ey[V(X|V)] + Vy[E(X]Y)].

V(Y) = Ex[V(Y1X)] + Vx[E(Y|X)].

)
Question: ~/ /_/
X

IFE(E(Y|X)) =2, V(E(Y|X)) =3,E(V(Y|X)) = 3 and Cov(X,Y) = 2. Then
E<y)

o) E(Y) =
(A)2 (B)0 ©) 6 D)3
100V (Y) = E(~ Ka‘x)) - ™ KEU\ X))
N (B) 6 ©)3 D)2
11. Cov(X +Y,Y) =¥ CovE+ T = covix 4 v = oY (fx@) + Cov \oi9) = ) 4 Avar (9) =246
(A)2 (B) 4 ©)5 &
12.Cov(3,Y) =
(A)2 (B)3 (©) 0 D)4
Question:

Let X and Y be random variables that take on values from the set {-1, 0, 1}:

-1 0 1
-1 3/15 2/15 1/15
1/15 1/15 2/15
1 1/15 1/15 3/15
Find: Sh 4/ 6/
3rx=0Y=1)=
2 1 3
(A)0 (B) = © = (D) —
L\
4 P(X<0,Y>-1)= FUY <L, )= T
2 5 4 3
&) (B) ©) = (D)=
I5,P(X +Y < 0) = (1,0 Fele) < e,y = % + (\«S % :_)i_
3 5 4 6
(A B) = (&) D)=
16. fx(x) =
(A) (B) ©) (D)
X -1 10 |1 X -1 10 |1 X -1 10 |1 X -1 10 |1
e L R B B A P e B R B
C G
cot) = QO Q%D *\‘BU
\\
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ENERE (e) \&) b} L\Q/J -

17.E(X) =
3 10 11 1
(A) 75 (B) 35 © (D)=
I )
BVX) = o \y) =
10 1 11 164
(A) 1=z B) = ? © = % D) =
fony _ Ploc) 0 a0
19. f(x =0y = —1) = 1 £ - £ =
3 1 2 6
(A) P (B) 3 (@) = (D) =
AN
Question: 3D S
,><] 3_><L
Let f(x) = 3x?, O<x<1andf(y|x)=gxi3, 0 < y < x. Determine: - 3
T x 4= % D
20.f(x,y)2= i -
(A2 0<x<1,0<y<1 B2, 0<y<x<l1 A7TD S
.
(C)%z, 0<y<x<l1 . D)3x% 0<y<10<x<l1 Iy
\ - . - oz ——
O)SS/OE‘X: 0)3{)“31) :O)ﬁ) L (1) -D\éihg ~
21.f(y) = T ) S
(A) —9y?%Lny, 0<y<x (B) —9y?%Lny, 0<y<1
(C)9y2%Lny, 0<y<x (D)9y%lny, 0<y<1
\
22. f(x|y) = [ —%% <
2
(A))Ln(x), 0<y<x<1 B) %, O<y<x<l1
12
yZ
()any, ) l<y<x<1 x . (D);, 9<y§<x<1b\
g 39" ) _,35 D = 2 () 5 2
WEYI= )2 T T 5N S
3 N 2 X 2
(&) B3 ©3z . D)%
i . /-¢>/ :jLCP - \‘é i = i ) i
24, F(ylx) = o /”‘;E T &)‘ v
(A)2x, O0<y<x<l1 B)1I, O0<y<x<l1
y 3
©F 0<y<x<l (D)G),0<y<x<1
7 v o ~
frvg = Pl = 1o g 3T )
X

25X and Y are
(A) independent (B) dependent
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My y(ty,0) = Mx(tq).

Question: My y(0,t5) = My (t,).

26, My (0, t,) =
(A) Mx(ty) B)0 (C) My(t,) D)1

(ot = E@lg)+ b o
€ liq"ubs - [ 3

ulH

ITIfE(X|Y) =§andzzx+§,then:E(Z|y) = +§

(A)= (B) OF (D)2

28. The value of p,y 545 When pyy = 0.27 is equal to
(A)-0.27 (B) 0.27 (C)0.54 (D)0.3

Question:

29. Prove that py x = 1. (1 mark).

30. Prove that Cov(X + Y, Z) = Cov(X,Z) + Cov(Y, Z). (2 marks).
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31.If f(x) = 0x9~1 0 < x < 1, find the distribution of Y = —InX (Use the one-to-one

transformation). (2 marks).

32.If f(x) =1, 0 < x < 1. Find the pdf of Y = v/X. (Use the CDF method). (2 marks).

33. Let X; and X, are two random variables have the joint probability distribution as follows:

X
0 1

¥ 0 0.05 0.58

2 1 0.3 0.07

(a) Prove that X; and X, are dependent random variables. (1 mark).
(b) Find the pmf of the random variable Y = 2X; + X,. (2 marks).
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34.If X, ~x2 and X,~x?2, are independent random variables. Find the distribution of Y = X; +
X, (Use the moment generating function method).

Table of some MGF:
Distribution Name pdf MGF
ebt _ eat
Uniform Distribution = <x< M. (t) = ——
f(x) b_ai —x—b X() t(b_a)
e 0
Exponential Distribution f(x)=6e %, x>0 My (t) = T
Gamma Distribution flx) = B x® e P* x>0 My (t) = (L>a
['(a) B —t
1 v, _X 0
) e = 2 2,x > v
Chi-Squared Distribution fG0 Z(g)l‘ (%) xe e sx= My(t)=(1-2t) 2
istributi = - 57’ t+ao2t?
Normal Distribution flx) = e 20 00 <x <o | M(F) = b2

End of Questions
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Question (1): (7 Marks)

Suppose X and Y have the following joint probability distribution:

x
f&xy) > 1
1 0.18 0.39
Y 5 0.29 0.14
Find the following:

1. Prove that f(x,y) is a pmf.
2. Find the pmf of X.
3. Find E(XY?).
4. Find E(X) using the moment generating function of X and Y.
5. Find the distribution of U when, U = X + Y.
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Question (2): (5 Marks)

Suppose X and Y be two random variables where, E(X) = 2.6, E(Y) = 3.1, E(XY) = 8.2,
V(Y) = 2.4,V(X) = 0.54. Find:

1. Cov(X,2). =%
Cov(Y,X). = E(7o) = B0
V(X 47). 2 Ve Vw qrced = 2tdtesaition
Corr(X,Y). _ %
Study the independence between X and Y.

o "_a,4
Cly) = & - 1.)/1,(}: X.’L— F.06 1

wh v
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Question (3): (5 Marks)

Let X denote the reaction time, in seconds, to a certain stimulus and Y denote the
temperature (°F) at which a certain reaction starts to take place. Suppose that two random
variables X and Y have the joint density:

fl,y)=4xy, 0<x<1 0<y<l1.

L flx|y).
2. F(x|y).
3. E(X|Y =0.2).
4. V(X|Y = 0.2).
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Question (4): (3 Marks)

Let X be a random variable with probability distribution
fx)=2x, 0<x<1
Find the probability distribution of the random variable Y = X2,
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