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Question 3.156

Question: Suppose that Y is a random variable with moment-generating
function m(t).

A: What is m(0)?
B: If W = 3Y, show that the moment-generating function of W is m(3t).

C: If X = Y — 2, show that the moment-generating function of X is e~2tm(t).
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Question 3.158

Question: If Y is a random variable with moment-generating function m(t) and
if W is given by

W =aY + b,

show that the moment-generating function of W is et?m(at).
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Question: Suppose that Y is a random variable that takes on only integer values
1,2,...

,2, and has distribution function F(y). Show that the probability function
p(y) = P(Y = y) is given by
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Question: Suppose that Y has density function

“tnd
verd PDF: j_wlﬂ Yy =1
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0<y<1,

elsewhere.

(a) Find the value of k that makes f(y) a probability density function.

(b) Find P(0.4< Y < 1).
(c) Find P(0.4< Y < 1).
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Question: Suppose that Y has density function
k}/(l_y)a Ogyg 1,

0, elsewhere.

(d) Find P(Y <0.4|Y <0.8).
(e) Find P(Y < 0.4| Y <0.8).
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Question: A random variable Y has the following distribution function:

0, y<2

5, 2<y<25,

=, 25<y<4,
Fly)=P(Y<y)=143, 4<y<5S5,

2, 55<y<6,

it 6<y<T,

I, y=>1

(a) Is Y a continuous or discrete random variable? Why?

(b) What values of Y are assigned positive probabilities?
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Question: A random variable Y has the following distribution function:

0, y<2,
5 2<y<25,
3 25<y<4,
F)=P(Y<y)=1{3 4<y<55
3, 55<y<6,
H o 6<y<7,
L, y>T7.
‘? v=
(c) Find the probability function for Y. <> * Vit s
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Question 4.11

Question: Suppose that Y possesses the density function

_Jey, 0<sy<2,
fly)=
0, elsewhere.

(a) Find the value of ¢ that makes f(y) a probability density function.
(b) Find F(y).

(c) Graph f(y) and F(y).

o) ’a eydy =1 9 ‘j
<00 ,yco

(4
Y NS LT Flyaz Y gyt
k) F“”-‘Y{vdy: {So‘"\"- 1( T)’o' 3 3) v )
o

1, r22

~l=-

2 yt 2 . R
ydy=173 C[T)|°=|=) w19 et

Feyd
¢l feyd

| L ® TORONTO
— y . T
] 2 ° 1
William Hsu (UofT) Tutorial 5

ECO227Y5 2025/2026 9/16



Question 4.11

Question: Suppose that Y possesses the density function

_Jey, 0<y <2
fly)=
0, elsewhere.

(d) Use F(y) to find P(1< Y < 2).
(e) Use f(y) and geometry to find P(1 < Y < 2).
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Question 4.12

Question: The length of time to failure (in hundreds of hours) for a transistor is
a random variable Y with distribution function

0, y <0,
1—e_y27 y >0.

(a) Show that F(y) has the properties of a distribution function.
(b) Find the 0.30-quantile, ¢g 30, of Y.
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Question 4.12

Question: The length of time to failure (in hundreds of hours) for a transistor is
a random variable Y with distribution function

0, y <0,
F(y)—{ iy
1—e™”, y>0.

(c) Find f(y).
(d) Find the probability that the transistor operates for at least 200 hours.
(e) Find P(Y > 100 | Y < 200). " Yy

d w-e ,‘)_‘ o- ¢
-y T-I i
4 Feyd - 2ye Ylo = e
: —"9 4w : 4
) foi: 3y
0 euensert
T
< (1) = L0\§)
4) Plyzaeey: \ - P(Y€100) =|-Fraos I~ (1-¢€ )=°
PLY 00 A TS90)  pay-feny o-“lsl‘o'wlu_o;s”
) PY7weel YE®eI = P 1o " nasng 0agtes T O——

& TORONTO

William Hsu (UofT) Tutorial 5 ECO227Y5 2025/2026 12/16



Question 4.17

Question: The length of time required by students to complete a one-hour exam
is a random variable with density

cy’+y, 0<y<1,

fly) =
0, elsewhere.
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Question 4.17

Question: The length of time required by students to complete a one-hour exam
is a random variable with density

Fly) = cy’+y, 0<y<1,
0, elsewhere.
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Yy,

1

(d) Using part (b), find F(—1), F(0), and F(1). o

1
(e) Find the probability that a randomly selected student will finish in less than
half an hour.

(f) Given that a particular student needs at least 15 minutes to complete the
exam, find the probability that she will require at least 30 minutes to finish.
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Question 4.18

Question: Let Y have the density function

0.2, -1<y<Q0,
fly)=¢02+cy, 0<y<1,
0, elsewhere.
(a) Find c a9 )‘” ferdy = )",_.“;., 4 5',_1“,31:1 ¢) f

(b) Find F(y). 3 ,,”|‘_" +[o.17f4_1:‘]; 2
(c) Graph f(y) and F(y).
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Question 4.18

Question: Let Y have the density function
0.2, -1<y<Q0,
0, ye! iye
0.3y ton 14V 0 fly)=<02+cy, 0<y<l1,
0, elsewhere.
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(d) Using part (b), find F(—1), F(0), and F(1).

(e) Find P(0 <Y <0.5).
(f) Find P(Y >05]Y >0.1).
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