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1. (15 points) A home has solar panels that produce about 10 Kilowatt-hours of electric energy
per day. It has 10 lightbulbs that each use 50 watts of power. How many hours a day can the
lights be on, at a maximum?

Answer: 10 Kilowatt-hours equals 10000 watt-hours. 10 bulbs using 50 watts equals 500 watts.
Dividing 10000 by 500 we get that they can burn for a maximum of 20 hours.

2. (20 points extra credit) Studies have found linkages between incidence of asthma and location
of homes in polluted urban areas, especially those of poor people. A survey (MD mag,
9/27/2018, Effects of Environmental Air Pollution on Childhood Asthma Rates) found that
In 2016, 12 percent of children who came from families with family income under $35,000/year
had asthma, compared to 7 percent of those with family income over $35,000. In 2016 about
33 percent of families made below $ 35000. What is the probability that a child came from
a family with income under $ 35000 AND had asthma? What is the probability that a child
came from a family with income over $ 35000 AND had asthma?

Solution:

There is a subtlety here: ” 12 percent of children who came from families with family income
under $35,000/year had asthma” seems to say that probability of a child who came from a
family making less AND getting asthma is 12 percent. But if you look closely what it says
is the probability of a child getting asthma GIVEN that it comes from a family making less.
This is P (A/B) or P (A given B). So the events are not really independent but in this case
also P (A and B) is the product of the probability P (A/B) and P (B). We didn’t discuss this
in class but you can see this is the case by just thinking about it as follows: In order for both
to happen, first a child has to be born into a family making less, and there are 33 out of 100
of those. Among those 33, only 12 percent of them would get asthma.

(a) 0.12 × 0.33 = 0.0396 or about a 4 percent chance.

(b) 0.07 × 0.67 = 0.0469 or about 4.7 percent chance.

3. (15 points) A flower variety comes in 7 different colors. How many 3-color bouquets are
possible?

Answer: Key point is that ORDER DOES NOT MATTER. Use combinations.

7C3 =
7!

(7 − 3)!3!
=

7!

4!3!
=

7 × 6 × 5

3 × 2 × 1
= 7 × 5 = 35.

4. (15 points) What is the probability that, if a combination lock has 3 positions, and each
position can have one of the ten digits 0,1,2,3,4,5,6,7,8,9 that the digits of the combination
are same? Example: 111, 222,...

To find the total number of combinations, repetitions of the digits are allowed.



Solution:

Number of ways to have 3 digits same where each digit is picked from the ten numbers is just
ten because there are ten numbers. The outcomes are 000, 111, 222, 333, ..,888,999.

Total number of outcomes would be 10 × 10 × 10 = 1000.

So probability of same digits would be 10/1000 = 0.01. In percentage terms, the chances are
1 percent that the digits are different.

5. (15 points) How many different ways can a President and Vice-President ticket be chosen
from the 17 democratic candidates currently running?

Solution: Key point to note is that the ORDER MATERS. Use permutations.

17P2 =
17!

(17 − 2)!
=

17!

15!
= 17 × 16 = 272.

It is really just 17 for President and 16 for Vice-President.

6. (20 points) 3 coins are tossed simultaneously. What is the probability of getting at at least
two tails?

Solution: Number of favorable outcomes is 4.

This includes exactly two tails , which would be HTT, THT and TTH and exactly three tails
which is TTT.

Since total number of outcomes is 2 × 2 × 2 = 8, probability is 4/8 or 1/2.

7. (20 points) Mark draws one letter from the word ENVIRONMENT. He receives $ 3 for an E,
$ 2 for an N and $ 1 for an M. How much would he expect to win for one draw?

Answer: There are totally 11 letters.

Expected value is sum of values times probability of each.

E(x) =
∑

xP (x).

The number (in this case dollar amount) corresponding to each event is called the value of
the random variable.

Each outcome is assigned one value and thus we are able to make a function for the whole
game / experiment.

Here for x = 1 we have P (1) = 1/11 because there is just one M. Similarly P (2) = 3/11 and
P (3) = 2/11.

Now multiply each x with its probability and add.

Answer will be 1

(
1

11

)
+ 2

(
3

11

)
+ 3

(
2

11

)
= 13/11 = 1.18$.


