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Test 5
18–22 November 2005

Math 119, Section 1, Fall 2005
Jason Grout

No calculators, notes, or books.

Instructions: Read the questions carefully. Put your answers in the provided boxes. In order
to receive full credit, you will need to neatly show your work on these pages and simplify your
answers appropriately. Do not attach extra pages. If the provided space is insufficient, use the
blank sides of adjacent pages.

Useful Information

The probability density function for a normal distribution with mean µ and standard

deviation σ is f(x) =
e−(x−µ)2/(2σ2)

σ
√

2π
.

z .00 z .00 z .00 z .00 z .00
-2.9 0.0019 -1.9 0.0287 -0.9 0.1841 0.1 0.5398 1.1 0.8643
-2.8 0.0026 -1.8 0.0359 -0.8 0.2119 0.2 0.5793 1.2 0.8849
-2.7 0.0035 -1.7 0.0446 -0.7 0.2420 0.3 0.6179 1.3 0.9032
-2.6 0.0047 -1.6 0.0548 -0.6 0.2743 0.4 0.6554 1.4 0.9192
-2.5 0.0062 -1.5 0.0668 -0.5 0.3085 0.5 0.6915 1.5 0.9332

-2.4 0.0082 -1.4 0.0808 -0.4 0.3446 0.6 0.7257 1.6 0.9452
-2.3 0.0107 -1.3 0.0968 -0.3 0.3821 0.7 0.7580 1.7 0.9554
-2.2 0.0139 -1.2 0.1151 -0.2 0.4207 0.8 0.7881 1.8 0.9641
-2.1 0.0179 -1.1 0.1357 -0.1 0.4602 0.9 0.8159 1.9 0.9713
-2.0 0.0228 -1.0 0.1587 0.0 0.5000 1.0 0.8413 2.0 0.9772

Table 1: Area under the standard normal curve to the left of z

1. (2 pts each) Determine whether each situation is discrete or continuous. If the ran-
dom variable is discrete, write “discrete”. If the random variable is continous, write
“continuous”.

(a) Given a particular day, the random variable x is the maximum height of Utah
Lake on that day.

(b) For a particular person, the random variable y is the number of children that
person has in their family.



2. (4 pts each) Determine if each of the functions below is a probability density function
for a continuous random variable x. Explain your answers by writing why each function
is or is not a probability density function.

(a) f(x) = 2x for x in [−1,
√

2].

(b) f(x) = 2x for x in [0, 1].

(c) f(x) = 2x for x in [0,
√

2].

3. (4 pts) Find k so that kx2 is a probability density function on [−2, 3].

k =

4. (4 pts) Let f be the probability density function of a normal distribution with µ = 50
and σ = 5. Let g be the probability density function of a normal distribution with
µ = 50 and σ = 20. Explain and draw the differences between the graphs of f and g
and write a sentence explaining how these differences affect what I expect to find if I
take a random sample from each distribution.



5. (4 pts each) Let f(x) = e−x be a probability density function on [0,∞). Calculate the
following probabilities.

(a) P (x ≤ 3)

(b) P (x ≥ 5)

(c) P (x = 2)

6. (10 pts) Let f(x) =
8

3x3
be a probability density function on [1, 2]. Calculate the

expected value µ, the variance, and the standard deviation σ of the distribution.

µ=

Var(x)=

σ=



7. (4 pts) The maximum temperature during the day in winter has an equal chance of
being any temperature between 45 degrees and 75 degrees. Let x be the random variable
that gives the maximum temperature during a day. Write down a probability density
function for x.

8. (4 pts) The amount of time until a certain machine fails is modeled with an exponential
distribution having a mean µ = 20. Write down the probability distribution modeling
the time until failure for the machine.

9. (4 pts each) The scores on a particular test are modeled with a normal distribution
having mean µ = 75 and standard deviation σ = 10. In the calculations below, your
answers should be accurate to 4 digits.

(a) Find the probability that a random student will have a score less than 60.

(b) Find the probability that a random student will have a score greater than 95.

(c) Find the probability that a random student will have a score between 75 and 85.



10. (2 pts each) For each of the following sequences, determine which are geometric and
which are not. If the sequence is geometric, then give the general term an of the
sequence and calculate the 100th term. If the sequence is not geometric, then write
“not geometric”.

(a) 1, 2, 4, 8, 16, . . .

(b) 1, 3, 5, 7, 9, 11, . . .

(c) 27, 3, 1,
1

2
,

1

4
, . . .

(d) 5, -1,
1

5
, − 1

25
, . . .

11. (4 pts) Calculate the sum of the first 1,000,000 terms of the geometric sequence

− 1

40
,

1

10
, −2

5
,

8

5
. . .

If you need more room for your calculations, please use the blank sides of pages of the
test.

12. (4 pts) A machine pumps water out of the ground. Each month it pumps 97% of the
water that it pumped the month before. The first month the machine pumped 1000
gallons of water. The second month 970 gallons of water were pumped. What is the
total amount of water that is pumped over 60 years? (Hint: 60 years is 720 months)



13. (5 pts) John deposits $1,000 at the end of each year for 40 years in an account paying
10% interest compounded annually. How much will John have in the account at the
end of the 40 years (after his final deposit at the end of the 40th year)?

14. (5 pts) Mary buys a house for $230,000 and makes a down payment of $30,000 (i.e., she
pays $30,000 right away). She takes out a loan with an interest rate of 12% compounded
monthly for the rest of the amount. She will pay back the loan in monthly payments
over 20 years. How much will her monthly payments be in order to amortize the loan?

15. (2 pts each) For each of the following geometric series, determine whether it converges
or diverges. If the series converges, give the sum. If the series diverges, write “diverges”
and explain how you know that it diverges.

(a) 1− 1 + 1− 1 + · · ·

(b) 2 + 1 +
1

2
+

1

4
+

1

8
+ · · ·

(c)
1

81
+

1

27
+

1

9
+

1

3
+ · · ·

(d) 64− 16 + 4− 1 + · · ·


