
Howard University Math Department

4/26 College Algebra II Test 3 Spring 2012

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 45 minutes
Please read the questions carefully before answering
Each problem 20 points. Total 100 points.
Challenge problem is extra credit 20 points.

1. Find the present value of an annuity if $100 is deposited every month for 60 months
(i.e, 5 years) at 6 percent annual interest compounded monthly.

Solution:

We use the equation

Ap(1 + i)n = Af = R
(1 + i)n − 1

i
.

Ap is the present value that needs to be found. Af will be the final amount.

R is the periodic payment, equal to $100.

n is the number of periods, equal to 60.

i is the interest per period, and that will be 6/12 percent or .005.

We don’t really need the value of Af here.

Plugging in all of these we get

Ap(1.00560) = 100
1.00560 − 1

0.005
= 100(.34883)/(.005) = 6977 =⇒ Ap = 6977/(1.00560) = 5172.55

2. Find the first three terms of (a+ 2)30 using the binomial theorem. Do not use Pascal’s
triangle.

Solution:

First term:
(
30
0

)
a3020 = a30.

Second term:
(
30
1

)
a2921 = 30a29(2) = 60a29.

Third term:
(
30
2

)
a2822 = 30!

2!28!
4a28 = 435(4a28) = 1740a28.

If you had the powers in reverse order (first term with a0, second term with a1, and
third term with a2) that is ok too.

3. An olympic event results in a gold, silver and bronze medals. How many different sets
of medal winners are possible in an event in which 20 individuals compete?

Solution:
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This involves permutations. The answer is given by nPr = n!
(n−r)!

where n = 20, r = 3.

We get 20!
3!

= 20× 19× 18 = 6840 possible sets of medal winners.

4. A committee of 3 people is randomly chosen from a group of 15 people of whom 8 are
democrats and 7 are republicans. Find the probability that all 3 are democrats.

Solution:

Probability = Number of favorable outcomes / Total number of outcomes.

Total number of ways to pick 3 out of 15 is(
15

3

)
=

15× 14× 13

3× 2× 1
= 455.

Number of favorable outcomes is the number of ways to pick 3 out of the 8 democrats.

This is given by (
8

3

)
=

8× 7× 6

3× 2× 1
= 56.

So the probability is 56/455 = 8/65 = 0.123

You can also do this problem as probability of picking democrat as first member times
probability of picking democrat as second member times probability of picking demo-
crat as third member

= (8/15)× (7/14)× (6/13) which gives same answer.

5. In a box of ipods the probability of getting a defective ipod is 0.001. Find the proba-
bility that, if five ipods are picked, exactly two of them will be defective.

Solution: Use the binomial formula with n = 5, k = 2, p = 0.001.

The probability as given by the binomial formula is
(
5
2

)
(.001)2(1−0.001)3 = 10(.000001)(0.9993) =

0.00000997 = 9.97× 10−6.

6. (Challenge) Find the number of ways to select a committee of 5 from 10 people if three
of them will never serve together.

Solution:

This is given by total number of ways to choose the committee minus the number of
ways to select a committee with ALL 3 of them together.

Total number of committees is 10C5. Number of committees with all 3 of them together
is 7C2 because you just need to pick two more people for the committee from the
remaining seven.

So answer is 10C5 − 7C2 = 252− 21 = 231
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