
Math 111 - Test 4 Apr 4 2014

Question 1 [10 points]: Round numerical final answers to two decimal places (i.e. $123.45, 7.89%, etc.)

(a) A $100,000 inheritance is placed in a trust fund where it earns 4% interest compounded monthly. Equal
payments are made from the fund to the beneficiary at the end of each month. Determine the amount of
the monthly payments if the trust fund is to last for 15 years.

[5]

(b) On his 45th birthday a person makes a plan to retire on his 65th birthday. He will fund his retirement
by making deposits at the end of each month into an account paying 6% interest compounded monthly.
When he retires he plans to withdraw $500 at the end of each month for 25 years. What level of monthly
deposits will ensure there is enough money to fund the monthly withdrawals in retirement?

[5]
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Question 2 [10 points]:

(a) For this question use the following sets:

U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}, A = {0, 1, 3, 5, 7}, B = {2, 4, 5, 7, 9}, C = {2, 3, 4, 6, 8}

Determine the following:

(i) A ∩ B

[2]

(ii) A ∪ (B ∩ C )

[2]

(iii) (B ∪ C ) ∩ (B ∪ A)

[3]

(b) A group of people was surveyed and it was found that 25 had brown eyes, 15 had black hair, while 10
people reported having both. If 53 people were surveyed in total, how many had neither brown eyes nor
black hair?

[3]
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Question 3 [8 points] In a survey of 75 consumers, 12 indicated they were going to buy a new dishwasher,
18 said they were going to buy a new refrigerator, and 24 were going to buy a new stove. Of this 75, 6 said
they would buy both a dishwasher and refrigerator, 4 both a dishwasher and stove, and 10 both a stove and
refrigerator. Only 1 person was going to buy all three items.

(a) Draw a Venn diagram showing the distribution of purchase options.

[4]

(b) How many were going to buy none of the items?

[2]

(c) How many plan to buy a stove and refrigerator but not a dishwasher?

[2]
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Question 4 [10 points]

(a) How many five letter codes are possible using the first ten letters of the alphabet if letters can be repeated
within a code but adjacent (that is, side by side) letters cannot be the same?

[3]

(b) The 26 lower-case letters of the alphabet and the digits 0, 1, 2, . . . , 9 are used to make four character
computer passwords. How many passwords are possible if repetition of characters within a password is
not allowed?

[3]

(c) Again the 26 lower-case letters of the alphabet and the digits 0, 1, 2, . . . , 9 are used to make four character
computer passwords. This time, repetition of characters within a password is allowed but passwords must
contain at least one letter and at least one digit. How many passwords are possible?

[4]
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Question 5 [10 points]

(a) A jar contains 3 white, 2 yellow, 4 red and 5 blue marbles. Two marbles are picked at random. What is
the probability that exactly 1 is blue?

[3]

(b) Suppose E and F are events with P(E ∪ F ) = 5/8, P(E ∩ F ) = 1/3, and P(E ) = 1/2. What is the
probability that event F does not occur?

[3]

(c) In a family of five, what is the probability that at least two have birthdays in the same month?

[4]
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