Math 10 - Survey of College Mathematics FINAL EXAM
M. Eastman - Spring 2008

1.

Given:U ={f,u,d, g, e, r,a,t i,o,n} A=(f,r,i,d, g, e}
B = set of letters in the words " fat food" V = {*|xisavowel }
Find:
a. A b. ANV c. AUB’ d (B'uv)y e. (ANV)UB

Shade the region that represents the set (AN B)UC

In a survey 100 people were asked what hey had eaten for breakfast. The following information
was obtained:

30 had eggs (F) 42 had toast (7')
40 had cereal (C) 17 had eggs and toast
5 had eggs and cereal 7 had cereal and toast

3 had eggs and cereal, but not any toast

a. Fill in the Venn diagram with the results of this survey.
b. Find the number of people in the survey who had:
eggs and toast, but not cereal. exactly one of these foods. none of these foods.

If P(A)=.38, P(B)=.71,and P(ANB) = .24, find:

a. P(AUB) b. P(B c. P(AN B d. P(A|B) e P(B|A)

Construct a truth table for the following statement; label intermediate columns, and put the truth
value of given statement in the last column (labeled ANSWER).

[pA(r— ~q)]— (pAg)
Make use of DeMorgan's laws to write the given statement in an equivalent form.
a. Itisnot the case that I ride my bike or I live in Soquel.
b. Itis not the case that the student went to class and he did not read the book.

Translate the argument into symbolic form, and then test its validity. Justify your answer by
filling out the truth table for the argument.

The car is red (r) or the bus is green (g).
If the bus is not green then the bike is blue(b)
.. The car is red or the bike is not blue.
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8.

10.

11.

12.

13.

Use an Euler diagram to test the validity of the following argument. Justify your answer.
Some dealers (D) cannot jump (J).
All wheelers (W) can jump.
.. Some wheelers are not dealers.

A bag contains 7 white marbles and 3 black marbles. Find the probability of pulling out one
black marble followed by two white marbles if the marbles are pulled out of the bag:

a. with replacement. b. without replacement.

In the following counting problems, write the formulas you use (pay attention to whether you
want combinations or permutations, and put the numerical answer in the space).

a. In a local election, eleven people are running for the positions of chief justice, superior court
judge, and circuit judge. How many ways can three judges be elected?

b. There are 12 men and 10 women in a club. A committee of five people is chosen. How many
different committes are possible that have 3 men and 2 women?

c. How many distinct arrangements are there of the letters of the word "STATISTIC"?

Susanna deposits $2000 in an account that pays 6% annual interest, compounded monthly. Find
the account balance after 9 years.

A credit card account has a balance of $650 on June 1. On June 9 a purchase of $145 is put on
the account; a payment of $300 is made on June 14; and then another purchase of $205 is put on
the account on June 21.

a. Find the average daily balance if the billing date is July 1 (note that June has 30 days).

b. If the interest on the average daily balance is 1.6% per month, find the finance charge on the
July 1 bill.

c. If the account holder wants to pay off the full credit card bill, What is the total payoff
amount?

Edwin Miller purchased a home and obtained a 30-year loan of $236,000 at an annual interest
rate of 6.75% .

a. What is his monthly mortgage payment?

b. After making payments for 5 years, Edwin decides to sell the home. What is the loan payoff?
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14.

15.

16.

17.

A concert promoter knows that he can sell 900 tickets to a venue when the price of a ticket is
$25. Research has shown that for every $1 increase in price, 20 fewer people will buy a ticket.
Let = be the amount of any increase in price over $25; for example, when x = 3, the ticket price
would be $28 and 840 ( = 900 — 60) people will buy a ticket.

a. Write an expression with the variable x as defined above that represents the price of a ticket.

b. Write an expression with the variable = as defined above that represents the number of tickets
that can be sold at the price given in part a.

c. Write a quadratic expression that represents the total revenue the promoter will receive by
selling the number of tickets in b. at the price given in a.

d. Determine the price that the promoter should charge in order to maximize the revenue. State
the maximum revenue.

An account executive receives a base salary plus a commission. On $30,000 in monthly sales, an
account executive would receive compensation of $2600. On $50,000 in monthly sales, the
executive would receive compensation of $3800.

a. Determine a linear function that yields the compensation of an account executive for x dollars
in monthly sales.

b. Use the function in a. to determine the compensation of an account executive who has
$75,000 in monthly sales.

Find the quadratic function (form F(x) = ax? + bx + ¢) for the given data:

)

B
8

N =] O8

~J| ©| Ut

In the following table of function values, one set of function values represents the output of a
linear function, another set represents the output of an exponential function, and a third set is
neither. Determine which set of values are linear (f(z) = max + b), exponential (f(z) = a - b*)
and neither, and find the values of the constants for the linear and exponential functions, correct
to two decimal places.

G(z) | H(z) | J(z)
9.1 6.4 6.2

7.4 4.8 4.9

0.1 3.6 3.6

BSlw| N8

2.2 2.7 2.3




[10 points extra credit: the 'neither' function is a quadratic function. Find this function
f(x) = ax® + bx + c]
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Au,a,t,o,n}

i, e}

. {f’r7i7d,97€7u7n}
Af,t,d}

. {f’r7d7g7a7t70}

© O O T QO

2. graph with regions 1, 4, 5, 6, 7

3. a. graph b. 15;60; 15
.24 A7
4, a. .38+.711—-.24=285 b.1-.71=.29 c. .14 d. R 338 €. Yk 758
5. plagq|r| ~q|r— ~q|pAN(r— ~¢q)|pAq | ANSWER
T\|\T|T)| F F F T T
T|T|F| F T T T T
T|F\|T| T T T F F
T|F|F| T T T F F
F|\T|T| F F F F T
F|T|F| F T F F T
FI|F|T| T T F F T
F|F|F| T T F F T
6. a. |don't ride my bike and I don't live in Soquel.
b. The student did not go to class or he read the book.
1. INVALID
Symbolic form: rVyg
~ q— b
~rV(~b)
rlig|lb|rVvg| ~g| ~g—b| ~b|rV(~b) | ARGUMENT
T\|T|T T F T F T ok
T|T|F T F T T T ok
T|F | T T T T F T ok
T|F|F T T F T T
F|T|T T F T F F NO
F\|\T|F T F T T T ok
FIF|T F T T F F
F|F|F F T F T T
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8. INVALID -- Wheeler circle could be completely within the intersection of D and J.

3 7 6 126
9. a. (3)(.7)(.7)=.147 b. 10°9°'8= 720 = 175

10. a. P(11,3) =990

b. C(12,3) - C(12,3) = (220)(45) = 9900

0!
C. 3@ = 19120
.06\129)
11. A= 2000(1 e ) — $3427.39
12.  a $653 b. $10.45 c. $695 + $10.45 — $705.45

.005625
13, a PMT = 236,000( e ) = $1530.69

b A= 1530.69(M) — $221, 546.46

1005625
14, a. 20+
b. 900 — 20x
C. (25 + 2)(900 — 20z) = — 2032 + 400z + 22500
d. price = $35 maximum revenue = $ 24, 500
15.  a C(z) = .06z + 800
b. C(85,000) = .06(75000) + 800 = $ 5, 300
16.  ¢(0) = a(0)+b(0)+c =5 — c="7
g(1) =a(l)+b(1)+c=9,c=5 — a+ b= 4
912) =a(4)+b(2)+c=T7,c=5 — 4da+2b= 2
Solving for @ and b yields  g(z) = — 322 + 7z +5
17.  linear function J(z) =

exponential function : H(x):(
neither : G(x)

extracredit: G(z) = — .32% — .8x + 10.2



