
Math 111 All Sections - Final Exam Dec 10 2009

Question 1:

(a) [3 points ] Determine an equation of the line through the points (−1, 4) and (2,−5) . (State
your answer using any of the standard forms.)

(b) [4 points ] Determine the slope and both the x and y intercepts of the line 7x− 3y = 11 .

(c) [3 points ] Find an equation of the line through the point (−3,−2) which is parallel to the
line 5x + 10y = 1 . (State your answer using any of the standard forms.)
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Question 2:

(a) [5 points The demand equation for a particular product is D = 800− 4p, while the supply
equation is S = 20p−1000. Determine the quantity demanded at the market (or equilibrium)
price.

(b) [5 points An investor has $20,000 to invest and two investments are available. The first pays
4% per year while a second riskier investment pays 6% per year. The investor’s goal is to earn
and withdraw $1075 from the investment fund each year. How much interest is earned from
the 4% investment during the first year? Round your answer to 2 decimals.
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Question 3:

(a) [3 points ] A system of linear equations has augmented coefficient matrix

A =




1 2 4 6
0 1 1 3
0 −2 −2 0





How many solutions does the system have? (exactly one, zero, or infinitely many).

(b) [3 points ] Let A =

�
3 −4
1 −1

�

. Determine A−1

(c) [4 points ] LetA =




3 −2
4 5
1 1



, B =

�
0 −1 1

−2 1 3

�

, andC =




1

−2
0



. Compute (AB+ 2I3)C.
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Question 4 [10 points]: Solve the following system of equations using matrix reduction:

x + 5y − z = 2

2x + y + z = 7

x− y + 2z = 11
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Question 5: [10 points] Maximize
z = 2x + 5y

subject to the constraints

x ≤ 10

y ≤ 12

2x + y ≥ 10

x− y ≥ 0

x ≥ 0

y ≥ 0

Neatly draw any required graphs and show all work.
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Question 6: Round answers to 2 decimals.

(a) [2 points ] $400 is borrowed for 7 months at 8% simple interest. How much must be repaid
at the end of the 7 months?

(b) [3 points ] $650 invested for 1.5 years at interest rate r compounded quarterly grows to $710.
What is the value of r?

(c) [3 points ] An investment earning interest compounded semiannually triples in 12 years.
What is the interest rate?

(d) [2 points ] What is the effective rate of interest equivalent to 3.75% compounded monthly?
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Question 7: Round answers to 2 decimals.

(a) [5 points ] A loan will be repaid with payments of $800 made at the end of each month for
15 years. How much was the original loan amount if the rate of interest is 6% compounded
monthly?

(b) [5 points ] Suppose you are owed $10,000. The person who owes you the money offers to
repay $1500 at the end of each year for 10 years, or you can elect to be paid a single payment
of $20,000 at the end of the 10 years. If an investment which pays 5% per year compounded
annually is available to you, which of the two repayment options is better for you?
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Question 8:

(a)[4 points] Let U = {0, 1, 2, 3, 4, 5, 6, 7, 8} and

A = {0, 2, 4, 6, 8}, B = {1, 3, 5, 7}, C = {0}

Determine

(i) (B ∪ C) ∩ C̄

(ii)
�
Ā ∪ C̄

�

(b) [4 points] Suppose n(A) = 14, n(B) = 8 and n(A ∪B) = 14.

(i) Determine n(A ∩ B).

(ii) Determine n(A)− n(B).

(c) [2 points] What is
C(1000, 998)

P (1000, 998)
? Give your answer in the form of a fraction.
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Question 9:

(a) [4 points ] From a group of 500 investors it was determined that

300 own stocks

180 own bonds

160 own mutual funds

110 own both stocks and bonds

120 own both stocks and mutual funds

90 own both bonds and mutual funds

80 own all three investment types

(i) How many own only bonds and mutual funds?

(ii) How many own none of these investments?

(b) [3 points ] How many committees of 3 boys and 4 girls can be formed if 8 boys and 7 girls
are available to serve?

(c) [3 points ] How many committees of 7 can be formed if 8 boys and 7 girls are available to
serve and the committee must contain at least one member of each sex?
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Question 10:

(a) [3 points ] How many distinct ordered arrangements of the letters KANAKANAK are possi-
ble? (KANAKANAK is a town in Alaska.)

(b) [3 points ] In how many ways can 5 girls and 3 boys be divided into two teams of four if each
team must include at least one boy?

(c) [4 points ] Determine the coefficient of x6 in the expansion of (x + 3)8.
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Question 11:

(a) [3 points ] A person has probability 0.7 of passing math, 0.6 of passing physics, and 0.9 of
passing at least one of the courses. Determine the probability of passing both courses.

(b) [4 points ] The odds for Bart winning a race are 3 to 4, while the odds for Millhouse winning
are 1 to 5. What are the odds for Bart or Millhouse winning the race, assuming a tie is
impossible?

(c) [3 points ] A jar contains 4 white, 3 yellow and 5 blue marbles. Two marbles are chosen from
the jar without replacement. What is the probability that exactly one marble is blue?
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Question 12:

(a) [3 points ] In a room of 5 people, what is the probability that at least two people share
the same month of birth? (Here “month of birth” means January, February, March, . . . ,
December.)

(b) [4 points ] Two cards are drawn, one after the other, without replacement from a deck of 52
cards. What is the probability that the second card is a ♣ (club)?

(c) [3 points ] Again two cards are drawn, one after the other, without replacement from a deck
of 52 cards. What is the probability that the second card is a ♣ (club) given that the first is
a ♦ (diamond)?

p. 13 of 15


