
Math 103 Test 3 Spring 2010

1. (7 points) Using the Venn diagram below, shade in the portion which represents the set (A ∪ B)′ ∩ C.

U
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2. (7 points) If U = {1, 2, 3, 4, 5, 6, 7} is the universal set and A and B are sets satisfying
(A ∪ B)′ = {1, 2, 3, 4}, what is the set A′ ∩ B′ ?

3. (7 points) In this problem, the universal set is the set of all positive integers,

A = {x|x is a multiple of 4}

B = {x|x is a multiple of 6}

C = {x|x is a multiple of 8}

D = {x|x is a multiple of 12}

Which one of the following statements is true?

(a) D = A ∪ B

(b) D = A ∩ B

(c) D = A ∪ C

(d) D = A ∩ C

(e) D = B ∪ C

(f) D = B ∩ C



4. (7 points) A survey of 1000 young girls was taken to determine if they had ever dressed up as
Ariel, Belle, or Cinderella. 350 girls had dressed as Ariel, 350 had dressed as Belle, and 500 had
dressed as Cinderella. Furthermore 100 girls had dressed as Ariel and Belle, 150 had dressed
as Ariel and Cinderella, and 200 had dressed as Belle and Cinderella. Finally, 50 girls had
dressed as all three characters. How many of the girls surveyed had never dressed as any of these
characters?

5. (7 points) Multiply the numbers 400 and 3.0 × 10200 and write the product using scientific
notation.

6. (7 points) Francis collects spinning tops. Twelve of them are from Germany and this represents
4% of his collection. How many tops does he have in his collection?



7. (7 points) Rewrite the expression
24x16

(2x−2)3
with positive exponents and simplify.

8. (7 points) Find all solutions to the equation (2x + 3)(x − 2) = −3.

9. (7 points) Find the equation for the line which goes through the point (4, 0) and is parallel to
the line y = 5x + 2.



10. (7 points) If a standard 6-sided die is rolled 2 times, what is the probability that you obtain at
least one 6?

11. (6 points) Evaluate the following quantities. Simplify your answers.

(a) 4!

(b)
100!

98!

12. (7 points) Tom and Sarah each roll a standard 6-sided die. If the value on Tom’s die is at least
twice the value on Sarah’s die, then Tom pays Sarah $7. If the value on Tom’s die is less than
twice the value on Sarah’s die, then what should Sarah pay Tom in order to make this a fair
game?



13. (8 points) Answer the following questions. You do not need to simplify your answers.

(a) How many 5-digit positive integers are there? (No leading zeroes allowed.)

(b) How many 5-digit positive integers have distinct digits?

14. (9 points) A club has 25 members (10 men and 15 women). Answer the following questions. You
do not need to simplify your answers.

(a) How many ways can the club choose 5 of its members to serve in equal capacity on a
committee?

(b) How many ways can the club choose 5 of its members to serve in equal capacity on a
committee if the committee must consist of precisely three men and two women?

(c) How many ways can the club choose 5 of its members to serve in equal capacity on a
committee if the committee must consist of at least one man?


