
5/2/2019 Spring 2019, Patterns in Environmental Mathematics
Final Exam Solutions Sitaraman

Howard University Math Department

PLEASE PROVIDE STEP BY STEP SOLUTIONS.

EACH PROBLEM 20 POINTS. TOTAL 200.

1. For the following sequences, find the formula for the n − th term and the value of the 50th
term using the formulae for the arithmetic sequence or geometric sequence depending on what
it is. Leave answer as a power for (a).

(a) 6, 12
7
, 24
49
, 48
343
, . . .

(b) −1, 1, 3, 5, . . .

(a) This is a geometric sequence because each time we are multiplying by the same number
2/7.

So the common ratio is r = 2/7 and the first term a = 6.

Formula for n-th term is an = arn−1 = 6

(
2

7

)n−1

.

You can get the fiftieth term simply by using the formula for n−th term we get a50 = ar50−1 =
6(2/7)49.

(b) This is an arithmetic sequence because each time we are adding the same number 2.

So the common difference is d = 2 and the first term a = −1.

Formula for n-th term is an = a+ d(n− 1) = −1 + 2(n− 1) = 2n− 3.

You can get the fiftieth term simply by using the formula for n − th term we get a50 =
a+ d(n− 1) = −1 + 2(50− 1) = 97.

2. The rat population in a major metropolitan city is given by the formula n(t) = 62e0.025t where
t is measured in years since 1991 and n is measured in millions.

(a) What was the rat population in 1991?

(b) When is it going to equal 62e2.5(=4600.81) millions ?

Solution:

Plug in t = 0 and t = 14 because 1991 is the starting time.

(a) Put t = 0 in the formula. You get n(0) = 62e0.025×0 = 62e0 = 62 millions or 6.2× 107.

(b) Need to solve for t from n(t) = 62e0.025×t = 62e2.5.

Canceling 62 we get e0.025×t = e2.5 =⇒ 0.025t = 2.5 =⇒ t = 2.5/0.025 = 100 years.

You can also apply logarithm to both sides but it is not necessary.

It is also okay to say, just by looking at formula, that when t = 100 we get n(100) =
62e0.025×100 = 62e2.5.



3. Say whether the following are true or false. Give explanation either way.

Remember, logaM = x answers “What power of a is M ? ” Answer is x and ax = M.

(a) log2 1 = 0. (b) log 100 = 2. (c) ln 5 + ln 4 = ln 9. (d) ln(e2) = eln 2.

Soln: 1) log2 1 = 0 is true because 20 = 1.

Actually any number to the power of 0 is 1.

2) True. log 100 really means log10 102 = 2 log10 10 = 2 because log10 10 = 1.

3) False. ln 5 + ln 4 = ln(5× 4) = ln 20.

4) True because ln(x) and ex are inverse functions of each other, so in each case they ”cancel
out” and answer is 2 on both sides.

4. Given that a loan is taken with principal of 1000 and interest rate of 8 percent find the amount
after 5 years if interest is compounded annually. You may use 1.085 = 1.46933.

How much extra money are you paying in interest as opposed to just paying 1000 dollars
upfront, in which case there will be no interest?

Solution:

We have r = 0.08 (divide 8 by 100 to convert from percentage to fraction).

Also P = 1000, t = 3.

As in class A(t) is amount after t years.

A(t) = P (1 + r)t =⇒ A(5) = 1000(1 + 0.08)5 = 1000(1.08)5 = 1469.33 dollars.

We are paying an extra amount of 469.33 in interest.

The next 2 problems involve the following data: (Heights of six sunflower plants in feet ):

3.1, 3.2, 2.8, 2.9, 4.4,3.6

5. Make a stem-leaf, tally and frequency table. Your table will have three rows, corresponding
to heights of 2 feet and above, 3 feet and above, 4 feet and above.

Solution:

2 0.8, 0.9 || 2
3 0.1, 0.2, 0.6 ||| 3
4 0.4 | 1

6. Find the following:

(a) average (b) the standard deviation of the heights (You can leave your answer as a square
root).

Solution:

(a) There are 6 data points. So to find the average µ we need to add them and divide by 10.

µ =
3.1 + 3.2 + 2.8 + 2.9 + 4.4 + 3.6

6
= 20/6 = 3.333...



Can approximate this by 3.3.

(b)The standard deviation σ is given by√
(3.1−3.3)2+(3.2−3.3)2+(2.8−3.3)2+(2.9−3.3)2+(4.4−3.3)2+(3.6−3.3)2

6

=

√
0.22 + 0.12 + 0.52 + 0.42 + 1.12 + 0.32

6

=

√
0.04 + 0.01 + 0.25 + 0.16 + 1.21 + 0.09

6
=
√

0.2933 ' 0.5416.

7. Probability of a young person voting in an election is 1/5. Find the probability that

(a) A young person did not vote. (b) Given any two young people, both did not vote.

Assume they don’t influence each other’s vote.

Solution:

a) P (NOT A) = 1− P (A) = 1− (1/5) = 4/5 or 80 percent chance.

b) Each person not voting is of probability 4/5. Probability of both not voting is the product
(4/5)× (4/5) = 16/25 or 64 percent.

8. The following questions are related to Probability and climate change.

(a) How do you find the expected number of heads in ten tosses of a coin? What is this
number?

(b) How do you find the number of record breaking years in the first five years? What is
this number?

Solution:

1.
1

2
+

1

2
+ ...+

1

2
ten times equals 10× (1/2) = 5.

2. 1 +
1

2
+

1

3
+

1

4
+

1

5
=

137

60
' 2.28 or about two years

9. A committee of three is selected from 20 senators. How many ways can it be done if

(a) Order does not matter (b) Order matters (members are ranked)

Solution:

(a) ORDER DOESN’T MATTER.

20C3 =
20!

(20− 3)!3!
=

20!

17!3!
=

20× 19× 18

3× 2× 1
= 20× 19× 3 = 1140.

(b) ORDER MATTERS.

20P3 =
20!

(20− 3)!
=

20!

17!
= 20× 19× 18 = 6840.



10. 4 coins are tossed simultaneously. What is the probability of

(a) getting at least one head? (or opposite of no heads) (b) getting exactly 3 heads?

Solution:

(a) This is the opposite of getting no heads, which can happen if you get TTTT.

Probability of all tails, or TTTT, is 1/16 because total number of outcomes is 2×2×2×2 = 16.

So the probability of at least one head is 1− (1/16) = 15/16.

(b) Exactly 3 heads can happen in 4 ways: HHHT, HHTH, HTHH, THHH.

So probability is 4/16 or 1/4.


