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1. You roll 2 dice. What is the probability that the two values that turn up are different?
You roll 3 dice. What is the probability that the three values that turn up are all different?
What is the probability that there are at least two dice with the same value?
You roll n dice. What is the probability that there are at least two dice with the same value?
(15%)

2. Given a prime number p. Show that (z) is divisible by p for all 0<k<p.

Does this also hold when p is not prime? Justify.  (10%)

3. How many triples (x,y,2) with x,y,z € N* are there such that x + y + z = 10? How many are
there such that x +y +z =N, for an arbitrary N7 (10%)

4. Suppose that you live in a country that only has two kinds of stamps: stamps that cost $4
and stamps that cost $5. Sending a letter may cost any amount from $12 upwards. Show that
you can always use $4 and/or $5 stamps to get to any amount > $12 you have to pay for a
letter. (15%)

5. Take a look at the following shape of a puzzle piece:

Now, consider a grid of 1024x1024 squares, of which we remove 1 square. Show that the
rest of the grid can be completely covered by pieces of the shape above (without any piece
sticking out on the side, or covering the square we removed).

(Hint: Prove that you can do this for any grid of dimensions 2" x 27, by induction over ».)
(15%)
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6. Let X be a random variable with PDF given by

_fex? —1<x<1
fx () = {0 otherwise

(a) Find the constant c. (5%)
(b)Find EX and Var(X).  (10%)
(c)Find P (X > é) (5%)

7. Let X be a continuous random variable with PDF

Fo (0 ={x2 (2x+%) 0<x<1

0 otherwise

Y= -f; + 1, find Var(Y). (15%)




