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Here are the formulae that you will need for this set:

1. Number of ways to arrange n different things in k places if repetitions are allowed = nk.
(each place can be filled in n ways).

2. Number of ways to arrange n different things in k places if repetitions are NOT allowed
= number of permutations of n things taken k at a time

= nPk =
n!

(n− k)!
= n(n− 1)(n− 2)...(n− k + 2)(n− k + 1).

Basically you multiply the first k numbers starting with n.

3. Number of ways to arrange n things in k places if repetitions are NOT allowed AND some of the
things are the same (example: marbles of same color).

Say there are k1 things of one kind and k2 things are of another type so that k1 + k2 = k.
This will equal number of permutations of n things taken k at a time divided by k1! and k2! that is

nPk

k1! × k2!
=

n!

(n− k)!(k1!)(k2!)
=

n(n− 1)(n− 2)...(n− k + 2)(n− k + 1)

(k1!)(k2!)
.

4. Number of ways to select k people out of n = number of combinations of n things taken k at a time
= nCk (also written as C(n, k)):

This can be gotten from formula (3) above where you assume that all the k things selected are the same
so that order in which they are arranged would not matter,

We showed in class that this is like dividing the nPk ways into blocks of arrangements made of the
same letters (or things). The number of selections will equal number of arrangements divided by number of

arrangements in each block = nCk = C(n, k) =
nPk

k!
.

Basically, you multiply first k numbers starting with n, then divide by k! which equals product of all
numbers from 1 to k. We divide by k! because it is the number of ways to arrange k things among themselves,
so it is the number of arrangements in each ”block.”

5. Probability of an event = Number of ways in which it can happen / Number of ways all possible
events can happen.

6. Probability of an event = 1 minus probability of the opposite event.
Put it another way, probability that something cannot happen = 1 minus probability that it can happen.

Problem 1: For this use formula 4 (combinations). Order in which toppings appear does not matter!
Problem 2: Also formula 4 (combinations).
Problem 3 : Use formula 4 for each year and multiply them together to get the number of ways to select

the whole committee. For example, if you want to select 2 freshmen from 7 and 3 sophomores from 9 then
the total number of ways to do it is 7C2 × 9C3.

Problem 4: A combination of formula 5 and formula 2. Number of ways that the desired sequence of
letters comes up is just one. So answer will be 1 divided by total number of ways to arrange the letters
in the given number of places. For example, if you want to pick 4 cards out of 7, it will be 7P4. We use
permutations formula because order is important here.

Problem 5. similar to problem 4 but this time a combination of formulae 5 and 1. Repetitions are allowed!
Problem 6: Mainly formula 5. You can also use formula 6 for part c. For each one just divide number of

favorable items by total number of items which is total number of cards = 52.
For example, P(face card) = 12/52 = 3/13 because there are 12 face cards (3 kings, 3 queens, 3 jacks).
Problem 7: All of these problems involve a combination of formulae 5 and 4. (Combinations, because

order does not matter here). The denominator in each case will be total number of ways to pick the desired
number of marbles. For example if there are total of 17 marbles (of all different colors) and you want to pick
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4 of them, then denominator will be 17C4. The numerators (number of favorable events) will be different
for each and are explained below:

Part a: example: probability that all marbles are red if there are 5 red marbles = 5C4 = 5. Divide this
by the denominator 17C4 or whatever it maybe in your case.

part b: example: probability that exactly two marbles are red if there are 5 red marbles and 12 other
marbles = 5C2 × 12C2 becasue you want to pick 2 from the red marbles and 2 from the others. Divide this
by the denominator 17C4 or whatever it maybe in your case.

part c: example: probability that none of the marbles are red if there are 5 red marbles and 12 other
marbles = 12C4 becasue you want to pick all 4 from the 12 non-red marbles. Divide this by the denominator
17C4 or whatever it maybe in your case.

Problem 8. For part a use formula 3 because some of them are the same. You need to figure out how
many of each kind are there. For part b use formula 2. In part b you just think of it as 9 different marbles,
for example, if there are 3 of each color and they are all different sizes. Note that in either part k is the
same, and it is the total number of marbles, because you are arranging all of them. In general if k = n then
nPk = n!. So answer for part b will be just 9! if there are 9 marbles of different sizes and colors.

Problem 9. Similar to 8a. Again in this case k is the total number of letters, because you are arranging
all of them.

Problem 10. For this use formula 4 (combinations, order is unimportant) for each kind of card and
multiply them together. So if you want 2 kings and 3 queens, then the answer is 4C2 × 4C3 because there
are 4 kings and 4 queens.
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