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Exercise 1

An experimenter wishes to investigate the effects of three variables -
pressure, temperature and type of catalyst - on yield in a refining process.
If the experimenter intends to use three settings for temperature, three
settings for pressure, and two types of catalysts, how many experimental

runs must be conducted to run all possible combinations of pressure,
temperature and type of catalyst?

Tempemtuwre (experimant 1) - 3 gutomed
Pressure (expenmant 2) - 2 outwnies

ch’m\l:]s’r (E’,XP€I’?W\.&/L‘\' 3) T ouTlonwo
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Exercise 2
How many different telephone numbers can be formed from a seven-digit
number if the first digit cannot be zero?

Digt 1 pl 3 - T . Totral ¥ possiple

Foutimw 1O 1O <. 1 O m;m:{joé

Cannot e 0, So there ape Only 9 outtomeo

Exercise 3
How many 6-digit serial numbers can be formed If no digit i1s to be
repeated?’

Totol # possible numbers = OXAxXBxF 46 xs
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Exercise 4
In how many ways can three executive members of a committee be
assigned to three different positions: chair, treasurer, secretary?

Totol # Chai( treasurer Secretary
e &
GWQV\S ? /r A
any 1of Hhe 3 any 1 of e 2 HAe (ST eerSon
Members Can be mambers (Wwho are will lee Al
TWe chair not chair) can be gecre'fava

Haa trea sl
Exercise 5
In how many ways can a committee of three be selected from among ten
people if each committee member takes on a different position (chair,
treasurer, secretary)?

Totoh # \OOSSHDUL &W&n3€me“*5 = 10 X g X & = |0P3

= (20
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Note:
# subsets of size r (unordered)
A N # ways of ordering r objects # ordered arrangements of r objects from n objects
n o ~ =
X r! = o 1o
I
Hence, we have
n iy n!
r rl rl(n—r)
Gift card example revisited: |
Total number of distinct subsets of two cards = 5(; = 5} 3| - 10

Exercise 6
In how many ways can a committee of three be selected from among ten

people? The order in which % people ore selected fromm e (O people
dOQS N_Ql— W'\GCH-Q(" 56 e +0m + CDMVV\iH'Qﬂj - |0C_‘3 = 10! = { 299
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Exercise 7
An assembly operation for a computer circuit board consists of four
distinct operations, which can be performed in any order.

(a) In how many ways can the assembly operation be performed?

(b) One of the operations involves soldering wire to a microchip. In how
many ways can this particular operation come first or second?

(a)The order iS5 tmportant here as we want +o Khow how many wowys
tHe assembly opemtion can be performed.

o woys = # permutohons of 4 Aom Y operations = 4) =24

(b) The A -~ = « For soldéring to tuke place 1_3_1'[_._5__1- or S<cond ;
meQiﬂ}“ﬂ 'K_— 7‘__- - Thore are 2 wWays
. operahms e Tor t+g r‘emainlng 3 OPQmHonJ) He # of

SOlc\E’l"fnj 3 Ny
Comes Frrst orongemends = 3| =

or S€c0nd ;'Tom H—; Wﬁ-ﬂs = 2.5 (C)".:: (2
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Exercise 8
A fleet of eight taxis is to be divded among three airports, A, B and C,
with two going to A, five to B, and one to C.

(a) In how many ways can this be done?

(b) Jones drives one of the taxis. In how many ways will Jones end up at

airport C7
(O) The/ 3 0L|(p0|"i3 are d(‘S'HI"\C'l’ Totad #H way S
| alrpovt A ni= 4 - &
g Taxs gy =168
olrpovt 8 Ny=S i8I
Qulrpovt o N3 =l

(b) © have Jones go;ng 10 awpot C, This wowd imply He remaining

F +axis going to the othesr 2 ajrponts (2 to A and 5 to 8)
+ !
2! 5!
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Exercise 9
In how many ways can 8 people be seated in a row if

Suppose tve @ people arve A, 6,C, .. H

(a) persons A and B must sit next to each other.

#ways = # permutahons of F (trear A, 8 together as o group) from +
X # permutahons of 2 fiorm 2 (apanging A, B)

=72
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(b) there are 4 men and 4 women and no 2 men or 2 women can sit next
to each other.

W = woman M =man
One possible  avwangement : w M W ™M WM w M
omother possible anvongement : M W M W M w M W

# womys = (# permutathonc of 4 from 4 WLO.n)
X (# permutahions of 4 Fom 4 women)
w ar M comes FirstT

= (4O)ul)(2)
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(c) there are 4 married couples and each couple must sit together.

(WM | W3 M3] [y My]

ways = [ H permutatons of 4 (a couple as a group ) 'se&zcmd)

from U couples

- 4
A ( ¥ permu'l'o\‘l’mhs of 2 from 2 within 2aCh couple.)

= (uh(2%)
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