STAT 400 . Stepanov
UIUC Practice Problems #1 Dalpiaz

The following are a number of practice problems which
may be helpful for completing the homework, and will
likely be very useful for studying for exams.

1-4. Do NOT use a computer. You may only use +, —, x, +,and ,/ ona
calculator. Show all work.

1. Evaluate the following integrals:
0 Jr 0 X

a) sze‘3x dx ; b) jxsin(xz)dx; 0) [ - dx.
0 0 1 (1+X)

2. Let C>0. Consider f(X,y) = x+cy and A={(X,y): 0<y<x<1}
a) Sketch A. Thatis, sketch {(X,y): 0<y<x<1}

b) Set up the double integral(s) of f(X,y) over A with the outside integral w.r.t. X and
the inside integral w.r.t. y.

c) Set up the double integral(s) of f(X,y) over A with the outside integral w.r.t. y and
the inside integral w.r.t. X.

d)  Find the value of C such that ” f(x,y)dxdy = 1.
A



d)

Consider f(x,y) = xy® and A={(Xx,y): 0<y<1, y<x<2}
Sketch A. Thatis, sketch {(X,y): 0<y<1, y<x<2}

Set up the double integral(s) of f(X,Yy) over A with the outside integral w.r.t. X and
the inside integral w.r.t. y.

Set up the double integral(s) of f(X,y) over A with the outside integral w.r.t. y and
the inside integral w.r.t. X.

Use either (b) or (c) to evaluate “ f(x,y)dxdy.
A

Evaluate the following sums (do NOT use a calculator):

< 2 < 2k+1 - 2
> b) >, 0.6 YIS W
k=35 k=1 k=5 ™*

Suppose  P(A)=0.70, P(B) = 0.50, P(AUB')=0.80.

Find P(ANB). b) Find P(AUB). c) Find P(A|B).

Suppose P(A)=0.40, P(B)=0.34, P(C)=0.55,
P(ANB)=0.19, P(ANC)=0.25, P(BNC)=0.17,
P(ANBNC)=0.07.

Find P(AUBUC). b) Find P((AnB)uUC).

Find P(An(BUC)).

Let a>1. Suppose S={2,3,4,5,6,..} and P(k) = ik k=2,3,4,56,....
a

Find the value of C that makes this is a valid probability distribution.
Find P (outcome is odd ).

Find P (outcome is less than or equal to 5).



b)

b)

10.

k
Suppose S=9{2,3,4,5,6,...} and P(k) = Czk—l, k=2,3,4,56, ...

Find the value of C that makes this is a valid probability distribution.

Find P (outcome is greater than or equal to 5).

A family that owns two automobiles is selected at random. Suppose that the
probability that the older car is American is 0.80, the probability that the newer
car is American is 0.70, and the probability that both the older and the newer cars
are American is 0.60.

Find the probability that at least one car is American (i.e. that either the older car
or the newer car, or both cars are American).

What is the probability that the newer car is American, given that the older car is
American?

What is the probability that the newer car is American, given that the older car is
not American?

At Anytownville College, 25% of all students are enrolled in an introductory level
statistics class, and 20% of all students are seniors. It is also known that 15% of the
seniors are enrolled in an introductory level statistics class.

Initech is offering an internship to a Anytownville College student who is either
a senior or is enrolled in an introductory level statistics class, or both. What
proportion of Anytownville College students are eligible for this internship?

What proportion of students enrolled in an introductory level statistics class at
Anytownville College are seniors?

Given that a student selected at random is not a senior, what is the probability that
he/she is enrolled in an introductory level statistics class?



