
Math 213: Discrete Math Fall 2012

Midterm 2 Practice Problems — November 1st, 2012

Name:

• Your actual midterm will contain 8 problems; this sample contains more prob-
lems for practice purposes.

• This is a closed-book, closed-notes exam. No electronic aids are allowed.

• Read each question carefully. Proof questions should be written out with all the
details. Explain your answers.

• If you need extra room, use the back sides of each page. If you must use extra paper,
make sure to write your name on it and attach it to this exam. Do not unstaple or
detach pages from this exam.



Problem 1. (10 points) There are 4 different types of doughnuts on sale, plain glazed,
chocolate, raspberry, and cinnamon. Annie wants to buy 10 doughnuts in total.

(a) (3 points) In how many ways can Annie buy 10 doughnuts?

(b) (4 points) In how many ways can Annie buy 10 doughnuts, given that she wants at
least 2 chocolate doughnuts?

(c) (3 points) In how many ways can Annie buy 10 doughnuts, given that she does not
want any raspberry doughnuts?
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Problem 2. (12 points)

(a) What is the coefficient of x5y3 in the expansion of (2x − 3y)8?

(b) Give a combinatorial proof that (n+1
k ) = ( n

k−1) + (n
k).

(c) Give a combinatorial proof that (2n
2 ) = 2(n

2) + n2.
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Problem 3. (15 points) What is the probability of following events when we roll two dice:

(a) the sum of the numbers on two dice is 6?

(b) the sum of the numbers on two dice is even?

(c) suppose we know the sum of the numbers on two dice is even, what is the probability
of the sum of the numbers on two dice is 6?
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Problem 4. (10 points) We know that the word ”gold” appears in 100 out of 1000 spam
messages, and in 20 out of 1000 messages that are not spam. Assuming that a randomly
chosen message is just as likely to be spam as not to be spam, what is the probability that
a message is spam given that it contains the word ”gold”?
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Problem 5. (10 points) There are two boxes filled with red and blue marbles. In the first
box, half of the marbles and red and half are blue. Alice picks a marble by first picking
a box at random and then picking a marble from that box at random. When Alice told
Bob that she had picked a red marble, Bob deduced that she picked the second box with
probability 2/3. What is the proportion of red to blue marbles in the second box?
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Problem 6. (15 points)

(a) (5 points) Give the general solution to an = 3an−1 − 2an−2.

(b) (5 points) Give the general solution to the recurrence relation an = 3an−1 − 2an−2 + n

(c) (5 points) Solve an = 3an−1 − 2an−2 + n, subject to a0 = a1 = 0.
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Problem 7. (12 points) Let an = ∑n
k=1 k2.

(a) (3 points) Find a recurrence relation for an.

(b) (7 points) Solve the recurrence relation in a).
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Problem 8. (15 points)

(a) (5 points) Find the number of solutions to the equation

x + y + z = 11,

for non-negative integers x, y and z.

(b) (10 points) Find the number of solutions to the equation

x + y + z = 11,

for integers 1 ≤ x < 4, 2 ≤ y ≤ 5 and 0 ≤ z ≤ 2.
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Problem 9. (15 points)

(a) (4 points) How many derangements of ABCDEF are there?

(b) (4 points) How many permutations of ABCDEF are there which start with AB, but the
the position of the other letters will be changed?

(c) (7 points) How many permutations of ABCDEF are there which changes the posi-
tions of A, C, E and F, with no condition on the positions of B and D? (For instance,
FBDCAE is such a permutation.)
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