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1. Combinatorics

1. Explain in your own words what you have learned or reviewed about combinatorics in this class.

2. Write out the formula for
(
n
k

)
. Explain each of the parts of the formula and why they are there.

3. How many different sequences of letters could you make from the letters of the word “alfalfa”?

4. There are 8 people in a house. This is over capacity: the fire capacity of the house is 7. How many
ways are there to kick one person out of the house?
In how many ways could you get the house down to capacity if the fire capacity were 6 instead of 7?

5. How many ways are there to choose a committe of three people from a group of six people? What if
one of the committee members must be selected to be president?

6. How many 2-digit numbers are there where the digits are in decreasing order? For example, 54 and
73 and 86 and 50 count, but 12 and 46 and 68 and 55 do not count.

7. Two schools are hosting an exchange program. Each school will choose 5 students to travel to the
other school. If one school has 40 students and the other has 50, how many possible ways are there
to make the exchange?

8. Let p be prime.
(a) Show that each of the binomial coefficients pCk, 1 ≤ k ≤ p− 1, is divisible by p.
(b) Show that if a, b are integer, then (a + b)p − ap − bp is divisible by p.

2. Logic

1. Explain in your own words what you have learned about logic in this class.

2. Describe one point about logic you learned that you have some opinion about (interesting, cool, weird,
unexpected, etc.).

3. Prove that (A =⇒ B) ∧ (B =⇒ A) is equivalent to A↔ B

4. A teacher tell the student “If you do not take the final exam, you get an F”. Does it mean that
(a) If the student does take the final exam, he will not get an F
(b) If the student does not get an F, it means he must have taken the final exam.

5. Use the truth tables to prove De Morgan’s laws

¬(A ∧B)↔ (¬A) ∨ (¬B)

¬(A ∨B)↔ (¬A) ∧ (¬B)

6. Suppose you have a square ABCD with side length 1. For some point x on the square, let Ax be the
distance from x to A, Bx be the distance from x to B, etc.
(a) Write out a logical statement that is true for all points on the square except the four vertices.
(b) Write out a logical statement that is true only for points on one side of the square.
(c) Write out a logical statement that is true only for points on two opposite sides of the square.

3. Geometry

1. Explain in your own words what you have learned about geometry so far in this class.

2. State one of the geometry theorems we have discussed that you found difficult or interesting. Write
out why you think you find this theorem difficult or interesting.



3. Suppose you have two circles whose centers are points O and P . Let these circles intersect at two
points A and B. Prove that OP ⊥ AB.

4. Suppose you have a quadrilateral whose four sides are all congruent. Prove that the diagonals of this
quadrilateral are perpendicular.

5. In an isosceles triangle, the angle bisector from the apex to the base is also the altitude from the
vertex to the base. Is it also true for all isosceles triangles that the angle bisector from one of the
base vertices is the same as the altitude from that vertex to the opposite side? Provide a proof or
counterexample.

6. Suppose you have a triangle 4ABC. Let D be a point on AB such that DC is the altitude from C
to AB. Prove that D is the midpoint of AB if and only if 4ABC is isosceles with apex C.


