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Problem 1. Suppose a person always runs a mile in cither 4 minutes, 5 minutes, 6 minutes, 10
minutes, or 15 minutes, uniformly at random. Let T’ denote the time of their run, in minutes, on a
given day.

a. Find E[T].
b. Let § be their speed in miles per minute.

1. Express § in terms of T.
2. Find E[S] using the Law of the Unconscious Statistician.

® El1)= 4GE)+ SE)+ ¢(F)+ 10(F) + 15EF)

- (q+§+¢ +40HS)(—;)= 8 minutes

© I

S————_l: , t[Sj- 7 )+ é +_(_L)+)0 (s

Gt

Problem 3. Consider the following gambling game, which costs $7 up front to play. You toss a
coin 5 times. If the coin comes up heads fewer than 3 times, you get nothing back. If the coin
comes up heads 3 times you get your money back. The coin comes up heads 4 times, you get $10
back. If the coin comes up heads 5 times, you get $50 back. Let W represent your net winnings.

a. Find the range of W.
b. Find the probability mass function of W.
c. Find E[W].

® {-%.0, 3,43}

® e X ~Pu(64) Thew

P(w=-2)=F(X<)= (£)+ s (&) + (L) -

P(W=o)= P(X=3)- (i)(izf___ <
Plw= 3 )= P(X=y) = (fr)‘%_]s_
F(W=L|3)= P(X, s)= (z) -4

O glw]- -7E)+o(F)r 3(E)+F 4306

= _1637§

lo(%)-

"1[~

¢



Problem 2. Let p € (0,1) and suppose X ~ Ber(p). Recall that this means X is a random variable
whose range is {0,1} and P(X = 1) = p, P(X = 0) = 1 — p. Find the following quantities:

a. E[X].

b. E[x?].

c. E[5X +3]

d. E[4x? -9

e. Efsin(rX +m/2)]

® E[x]= w p ¥ CoOl-p2=7p

ELx*1= D*p + (D -p =p

©

Clsx+3) =GE[X]+3=5pt3

ELwR 2] = LELE") -2 = 4p2

® ©

\

elsn (=)

®

sin (5P 4 cin (Z)- (p)

-pH ((_P)= |- lP

Problem 3. Suppose

o X ~ Unif{1,7}. This means P(X = k) = 1/2 for k=1,7.

o Y ~ Unif{1,2,3,4,5,6,7}. This means P(Y = k) =1/7 for k=1,...,7.

o Z = 4. This means Z is a constant; ie. P(Z =4) = 1.
Find the following quantities

a. B[X]

b. E[Y]

c. B[Z]

d. E[X?

e E[Y?

f. E[Z%]

E[x]= 1(31 +2()=Y

E(T)- & -«

e ©&

elz]=-1
E(X*]= | (3)+ 41(z) =25

&

ELT™)

®

_ 7(8\(_[5) ('%T)

6

= g(;s)

Sinm (Tt(\) + %) P+ Sin (-[Lca) {,7.;)_0_[,)

(F+2 ey o567+ 77) )

w(n+n (2\«4-(7



