
Howard University Math Department

4/18/2014 College Algebra II Test 3 Spring 2014

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. Given that an = 5− n find the following using the formulae for arithmetic sequences:

(Each 5 points) (a) First five terms (b) common difference (c) a100 (d) S100

Solution

(a) a1 = 5− 1 = 4, a2 = 5− 2 = 3, a3 = 5− 3 = 2, a4 = 5− 4 = 1, a5 = 5− 5 = 0.

(b) common difference = 3-4 = -1. Note that this is same as 2-3 and 1-2 and 0-1.

(c) a100 = 5− 100 = −95.

(d) S100 = 100× (a1 + a100)/2 = 100(4− 95)/2 = 100(−91/2) = −4550.

2. Evaluate the sum 1− 2 + 4− 8 + ...... + 210 in the following steps:

(6 points) Check if it is a geometric sequence. If it is, then find the common ratio.

(4 points) Find a formula for the n−th term an in terms of n.

(6 points) Evaluate the given sum using the appropriate formula.

(4 points) If you add all the terms of the sequence, would the infinite sum converge?
i.e, would it add up to a finite number? Why or why not?

Solution:

(a) It is a geometric sequence because we can see that each time we multiply by -2.
You can also find that r = −2 by dividing: −2/1 = 4/(−2) = −8/4 = −2.

(b) an = arn−1 = 1(−2)n−1 = (−2)n−1.

(c) 210 is the 11th term, i.e, a11 because 210 = (−2)11−1 = a11.

So the sum is S11 = a(1−rn)(1−r) = 1(1−(−2)11)/(1−(−2)) = (1+211)/3 = 2049/3 =
683. Here notice that (−2)10 = 210. In general even powers of negative numbers are
positive, odd powers are negative.

(d) The infinite sum wouldn’t converge because |r| = | − 2| = 2 and 2 > 1.

3. Suppose a plant starting at 1 foot height grows at a rate of 10 percent a year.

(a) (4 points) Write the heights in the 2nd year, 3rd year, 4th year and the 5th year.
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(b) (8 points) Find the common ratio of this geometric sequence and write the formula
for the n−th term.

(c) (4 points) Find its height in the 10th year.

(d) (4 points) When would it reach 6 feet in height?

Solution:

3a) h1 = 1. Adding 10 percent, we get h2 = h1 + 0.1h1 = h1(1 + 0.1) = 1.1h1 = 1.1.
Similarly h3 = h2 + 0.1h2 = 1.1h2 = 1.21, h4 = 1.1h3 = 1.331, h5 = 1.1h4 = 1.4641 and
so on.

3b) Each time we are multiplying by 1.1 so the common ratio is r = 1.1.

hn = an = arn−1 = 1(1.1)n−1 = 1.1n−1.

3c) a10 = 1.19 = 2.358.

3c) hn = 1.1n−1 = 6 =⇒ n− 1 = ln6/ln(1.1) =⇒ n = 19.8.

It would reach 6 feet in the 20th year.

4. (optional, extra credit) A multiple choice test has 10 problems and each problem has
either True or False as the answer.

(a) (10 points) Find the total number of ways the test can be answered.

(b) (10 points) Find the probability that someone who answers the test completely
randomly gets all the problems right. Express your answer as a percentage.

Soln:

4a).Each problem can be answered in two tways – T or F. So totally there will be
2× 2× 2× ....× 2 = 210 = 1024 ways to answer.

4b). There is only correct answer to the entire test. In other words, only one way
to answer all the problems right. So the probability of doing that is 1/1024 or 0.098
percent. (Divide by total number of answers).

5. Three cards are picked from a deck of 52 without replacement. Order of picking doesn’t
matter.

a) What is the probability that they are all spades? (totally there are 13 spades).

b) What is the probability that two are aces and one is a king? (there are totally 4
aces and 4 kings).

Solution:

a)

P (3 spades) =
Ways to pick 3 from 13

Total
=

C(13, 3)

C(52, 3)
=

13×12×11
3×2×1

52×51×50
3×2×1
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=
13× 12× 11

52× 51× 50
=

3× 11

2× 51× 25
= 11/850 = 0.0129

b)

P (2 aces, 1 king) ==
C(4, 2)× C(4, 1)

C(52, 3)
=

4×3
2×1
× 4

1
52×51×50
3×2×1

=
48

2

3× 2× 1

52× 51× 50
=

6

13× 17× 25
= 6/5525 = 0.001

6. How many ways can a President, Vice President and Secretary be chosen from a group
of 20 people?

Solution:

Here the order matters. The President can be picked in 20 ways, then the VP can be
picked in 19 ways and then the Secretary can be picked in 18 ways. So answer is 20
times 19 times 18 equals 6840 ways.

You can also do this using P (20, 3) = 20!/(20− 3)! = 20!/17! = 20× 19× 18 = 6840.
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