01						Combinations



1.	A standard pack/deck of playing cards consists of 52 different cards.

	(a) You choose two cards at random. In how many ways can this be done?

	(b) In the game of bridge you are given a hand of 13 cards. In how many ways can this be done?


2.	On a shelf are the 15 volumes of an encyclopedia. 

	(a) In how many ways can 3 volumes be chosen at random?

	(b) How many of these ways will include volume 1 and volume 2?

	(c) How many of these ways will include volume 1 but not volume 2?


3.	A, B, C, ... , G, H are eight members of the NCR Club.

	(a) 3 members are needed to form the finance committee. In how many ways can this be done?

	(b) 5 members must be present before a meeting can start. How many different combinations of 5 members are possible?

	(c) Explain why the answers to (a) and (b) are the same.

	(d) Thinking back to (b), if a meeting is taking place there could be 5 members present, or 6, or 7, or 8. How many different combinations of members are possible?

	(e) Thinking back to (a), how many committees of 3 will contain C but not G? 


4.	In a class there are 6 girls and 4 boys.

	(a) Two students are chosen at random from the class. In how many ways can this be done?

(b) If it is necessary for there to be one girl and one boy, how many ways are possible?


4.	There are 14 boys in a soccer squad.

	(a) How many different 11-member teams can be chosen from the 14?

	(b)	If however there is only one possible goalkeeper, in how many different ways can the remaining 10 players be chosen?

5.	Six different cans of soft drinks are to be shared between A and B. In how many ways can this be done if:

	(a) each gets three cans, 

	(b) A gets four cans and B gets two,

	(c) one person gets four cans and the other gets two,

	(d) the cans are not shared evenly (i.e. A and B get different numbers of cans).

	
6.	Four members of the NCR Club (see Q3) are to be chosen for the anti-bureaucracy committee. In how many ways can this be done if A and B (who are both very difficult people) refuse to serve on the committee together?


7.	In a certain school you must choose two science subjects out of five on offer, and choose three languages out of six on offer.

	How many different combinations of sciences and languages are possible?


8.	Thinking back to Q1(b):  in a game of bridge each of four players (A, B, C, D) is given 13 cards (using up the whole pack).

	We know how many possible combinations of cards there are for A: it’s the answer to Q1(b).

	(a) There are 39 cards remaining after A has her cards. How many possible combinations of cards are there for B?

	(b) Next, how many combinations for C?

	(c) In how many ways can the cards be dealt to A, B, C and D at the start of a game of bridge?
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1.	(a) In how many ways can six children be arranged in a row for a photo?



	(b) If a particular child must be on the extreme left of the row, how many arrangements are possible now?




2.	(a) In how many ways can the letters of the word EQUATIONS be re-arranged?



	(b) How many of them will begin with A and end in U?




3.			W Y O M I N G

	(a) 	How many 3-letter “words” (like YGI - they don’t have to make dictionary words!) can be formed using the letters above? Repetitions, like GNN are not allowed.



	(b) 	How many 4-letter words can be formed?



	(c)	How many 4-letter words that do not end with W can be formed?



(d) 	How many words of 2 letters, exactly one of which is a vowel, can be formed? (Consider Y not to be a vowel.)



(e) 	How many 5-letter words ending in G and not containing a vowel can be formed? 




4.	The integers from 2 to 8 are written on cards. Three cards are selected and arranged to form a 3-digit number.

	(a) How many arrangements are possible?




	How many of these arrangements will be:

(b) greater than 500?




	(c) multiples of 5




	(d) odd?





5.	In a class of 20 students, three must be chosen to shake hands (one after another) with an immensely famous and important person. In how many ways can the hand-shaking take place?





6.	A restaurant has a flag for each of the 25 countries of the European Union. Each day it flies three flags in a line outside the premises. If it works through all possible permutations, changing the flags once a day, how many years (correct to the nearest whole number) will it take?

