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o For combinations, order DOES NOT MATTER.

e Combinations of #n Objects - The number of ways of choosing » objects from »n distinct objects is given
T
by C(n,r) = =

Fli(n—r)!"

e In the notation C(n,r), the C stands for combination, the » is the number of objects that you are starting
with, and the r is the number of those objects that you are choosing to be in a subset.

e The nPr command can be found in the calculator by pressing [MATH), arrowing over to PRB, and
selecting option #2.

1. Bob loaned $3,500 to his friend Ed. When Ed paid the money back to Bob, Bob charged him simple
interest at a rate of 5.5% so that the amount Bob received from Ed was $3,654. How many days did Ed
have Bob’s money? s QLo

2. Ann invested $400 for 6 years in an account paying simple interest at a rate of 3.8%. What is the
accumulated amount?

h=@rT
T= 400©.038)(0)
£="91.20

/{E YOO 71. 20

3. Sophie wants to have $1,000,000 in her retirement account when she retires at age 65. If she is currently
22 years old and has an account that pays 7.5% interest per year compounded monthly, what monthly
payments should she make to reach this goal?

M= (2% 43 IMT= 7 ﬁ@fﬂlﬂﬂp
179> 15 FV < |dooeoo
(4= & fi=Cly= 12
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4. The Jones’s plan to purchase a $170,000 home. They are able to make a 30% down payment and finance
the balance with a 30-year mortgage charging 4.85%/year compounded monthly.

(a) What monthly payments should the Jones’s make to amortize the loan for 30 years?

P
Dol N= Boxiz pmT=7  [$197.95)
':bél.loaokc j:\)?O/LI’V%S- F(/;' O
L:‘oc'- " ﬁ){{%‘:}‘-‘rlc’:’ \a000 =0y = 1"Z

(b) How much of the first payment actually goes toward paying off the principle?
¢ Lind  terest  ocwed apan [ it

101,000 % 0.04%5 /lo. = D4GD. 90 73
ANT towmnd principle = 62165 ~4§0. 2 =\ 14097

(¢) How much will the Jones’s still owe after 20 years of payments?

=~ 20%\2 pmT=b31.95
£ = %S cv=" $5UWIL. &S
P\ = 114 000

giy=Cly=12

(d) How much equity will the Jones’s have after 20 years?

Tt = - r L W
W%'VW%KW wha \XW/}{\ )
_ (70,000 — 59bll.¥5

-|Fli0p%5.15)

(e) How much interest will they pay?
Tadexestet = Aodd

— 51,00 4 L21.95 % 3o%)2 — |looeO B
217,02 —1110 000 = H‘a {07,()@94]

5. How much money should Dan deposit now into an account paying 9.5%/year compounded semiannually
so that in 8 years the balance is $1,000? How much interest will he earn?

Ne d%¢ OmT7=0

amt gd o hount — valir 2 hsven

-
—

Th=4¢% €Vz= looo
pv =1 Cl=Cly= g

éd’lgq;}v 3
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6. Consider the propositions

ISR [T

p: Bob will have a hamburger for lunch.
q: Bob will have pizza for lunch.
r: Fred will have a hamburger for lunch.

(a) Write the proposition » A (p ¥ g) in words. é\‘ A0 w WL ( &l G

« ;Z é 0 W/\ ol W@’SOL ﬁ,- \ V{ né I
4M < -~ AN (3 P ._-',&_ 3 r,.\\ , f{ n L.
\Q(W o }NWW E'ah { [1{11 N ;:1 bt ). he

(b) Write the proposition (pV ~ g) Ar in words.

Pobo will Nawt a ambsunsss- U Je vall vt %@M/m% e
a/m,d ;’//\U( WM/Q,M &,WJZU\%M 1/1{\ ZML.L/L {ﬂ

(c) Write the proposition “Bob and Fred will both have a hamburger for lunch, or Bob will have pizza

for lunch,” symbolically.
(pAC) Y %

(d) Write the proposition “Bob will not have a hamburger or pizza for lunch, but Fred will have a
hamburger for lunch,” symbolically.

Al
(&

N () / 5 ]
7. Write a truth table for each of the following. EJ AV )Y M

(@ ~(~pVqg)V(pA~q)

i A0 “/fb “"(M\’JV@ (lf)/\mb\ a,(-ui) '46‘)\/!%1/1«6}

AT
R e B
M
TN =™
ALy e Wl n

F
F
,r
T
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(b) ~rA(gV~p)

r T T F F T Fo
T 17 F F 7 T £
T FT ¥ F = F
T FF ¢ = < F
E "‘f 'g T F .Y 2
L T = L T
F e T F T F
P F & 1T 7 T T

The majority of the following Chapter 6 problems are courtesy of Joe Kahlig.
8. True or False. U = {0, 1,2,3,4,5,6,7,8,9} and 4 = {0, 1,2,3,4,5}

T(®) oec4 T(® n@A)=5 DF  n(3,4)=2
MF o0c4 T {1,3,5} 4 T n(0) =1
@F {1,2,3}c4 DF 2¢€4 T 3e4°
T(E) 2C4 T(E {0}=0 ;i 0=0

9. A={a,b,c}

(a) List all subsets of A.
¢ /}L&?S [Uo?} ?,CJ} @L;Erﬁ’ a ey é b, ; (Q;b.t (“
(b) List all of the proper subsets of A.
B, %43 ?@E Zai sa, b  %a 4§ L b,cS
B, %55, Thl, £, 526% , 2ask L oS
(c) Give an example of two subsets of A that are disjoint. If this is not possible, then explain why.

{Z Z§ i Z‘ag ot di‘f)e)\\tkf'
have no thements in ?z;:»g-ﬂ}’l)
10. Shade the part of the Venn diagram that is represented by
(a) (U4€UB)N(CUA4) A- 1,136

W pﬁb“ "'I’fqr’]fg ; U
G- 1541 f” m\f;}ﬂ 46759
reect
C-, 4§ ‘ ‘ .
i l‘v\]ﬂ:a,uimm WAl

(ACUB) N (uK)—1)94,S
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(A/\(bf-ncc) U (BNAS )

12.

13.

() (BUC)Nn4C

b- 134, ,%u,n.;m
C—1, 44,5

“Buc *imeﬁl:i’&’

LN (AnBNe)©

C N (A NBYE
oY
(anr\E)‘")u(c,n(’;nﬂ‘-) U (enANnBe)

U=1{0,1,2,3,4,56,7,8,9}, 4 = {1,3,5,79}, B = {{)2,4(D.8}, and C = {2,4,6,8}. Compute the
following. ,

a)(ANB)UC  ANG= %l’ls (gumd\r\ /\A@)UL ? 7,
-'?/’L, os, %1)’
b)ACnB

%qb\% Trireet ANB< iz 245?1 (1)
c)An(BUC)C‘

c= 1 v, 41, %,0 . = f N
me 11@{2 1% p}wmwm& AN (BUCY < |4 D,5,47) (o)
ik

Any problem 1 numbers 39-50 from section 6.1.
13H. Let U be the set of all A&M students. Let

A = {x € U]x owns an automobile}
D = {x € Ulx lives in a dorm on campus}
F = {x € Ulx is a freshman}

}iﬁx?gﬁg?aF;mwo ds LIJ"W bodh mmmhmahk( M (lVCIIL

b) Use set notation (N, U, ©) to write the set of all A&M students who are freshmen living on campus in
a dorm but do not own an automobile.

FAD NAS
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14. In a survey of 300 high school seniors:
1 120 had not read Macbeth but had read As You Like It or Romeo and Juliet. %éé M é’(fﬁ‘é af g & Bl i
() 61 had read As You Like It but not Romeo and Juliet.

A}'éw (pad Mss betd..
&y 5 had read Macbeth and As You Like It.
) v'14 had read As You Like It and Romeo and Juliet

- i fs Y Lot
(%) 9 had read Macheth and Romeo and Juliet. v
(1) S'had read Macbeth and Romeo and Juliet but not As You Like It ;{;? - dii - - -
(1) A0 had read only Macbeth. T oo +5 fiot
Let M = Macbeth, R = Romeo and Juliet, and A = As You Like It f
(a) Fill in a Venn diagram illustrating the above informatio/n/ IS —¢t= I
LI-1| =5I
! 1= ~

" ,20 4‘300 #0 -1 =50 =5-Y~10 (0

Vo -50-10= (o
(b) How many students read exactly one of these books?

=120
f
1) }+sO0¥G6O -;[ ;qo]
(c) How many students did not read Romeo and Juliet?
Lo +llESOF120 =23
(d) How many students read either Macbeth or As You Like It and read Romeo and Juliet?
5+d+10 =]19)
(¢) Compute n(MU (R€N4)) jg - —
R- 2,k M@Z@
ﬁ @0 I D HC/fr A4erse ch CENR = 3 (I i I
(f) Compute n(A°N(R UM)) = N . o
- MUKENARN) —a ¥
K/ a/\’? A}L
j‘“‘w“\ Rom =g, .3.;’ PRt

{3{ (C b, <) N @L«:ﬂgﬁ ——__POnN

ACN VMY = bye ¢

5t ”)f'zj) f{/u“}
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15. Find n(ANB) if n(4) =8, n(B) =9, and n(4AUB) =
NCAU P = LAY & N LY N (A
Iy T +9 — nlanm)

T = N ~rﬁ NG )

16. Bill and Sue and four of their friends go to the movies. They all sit next to each other in the same row.

How many ways can this be done if

(a) Sue and Bill must sit next to each other?

— = \9/ n,eg, /‘('9!’&»4 N q"f//

Ty - et 2 chocivs —lwévi'&zr = 5 ’];'NM/ ‘-
¢ A0t Ny

Son Suee 5 e &) Al - f',wa)

Bl +swafntlair cacirs Ny = 21

V- M M\—?&
(b) Sue must nof sit next to Bill?
AL( Wééi ble fi afw%/ ppnds — LY Thngmints W%do it -{-og,ul'gu—\

| -auo _,

(c) Sue sits on one end of the row and Bill sits on the other end of the row?

4% 1L -2 @

R

il
e
17. Many U.S. license plates display a sequence of three letters followed by three digits.

(a) How many such license plates are possible?
DXL © {15000
)/ZJ Lrs &lm\ < §

(b) In order to avoid confusion of letters with digits, some states do not use the letters I, O or Q on
their license plates. How many of these license plates are possible?

F3292%: 1010 ¢ &u’loot;[

(c) Assuming that the letter combinations VET, MDZ and DPZ are reserved for disabled veterans,
medical practitioners, and disabled persons respectively, and also taking the restriction in part b
into account, how many license plates are possible? {mining Juseddat a nit resers ved)

Hoo many Kot VET | MDZ or DPZ 4o hegin with?
D 0w =306 <
i

(b — what o€ don't (o
Total from (o) -

12,171,000 - %000 = ?ﬁ)lu%ol)o)
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18. Dripping wet after your shower, you have completely forgotten the combination of your lock. It is one
of those “standard” combination locks, which uses a three number combination with each number in the
range of 0 through 39. All you remember is that the second number is either 27 or 37, while the third
number ends in a 5. In desperation, you decide to go through all possible combinations. Assuming that
it takes about 10 seconds to try each combination, what is the longest possible time it can take to open

our locker?
y 4o - Qe i = 220 combo’s to {’(j
aY A - \‘

aﬁm—: Ul\gi_m5 220 %X 10 rec.
19. Compute C(20,5) = P(20,5) \ % l%loo Ap corels )
o ——f———g{;( ] e — _’Sr%% hrs)

5] (205l 152 A 5] ClSbodsd™~—2 "~
;LDI\«C/F; Q./On Pr 5

20. How many 4-person committees are possible from a group of 9 people if:

(a) There are no restrictions?

(b) Both Jim and Mary must be on the committee?

T.- Chuoye Qim +Mary M, =0£2,2) o
To- o-hvose%iz owg N, =C(7,2) E’( Q‘f%c»mJ ,‘-’Lﬂ

(c) OnlyJ im0 only Mary is on the committee?

; ( DTRER WA“/‘ oz
T-cawu; oc Mavy =0,
C») + CU1,DY - S T C,h,.foﬁs& So%m Ny C(7,3)

\ , _,J‘*,_ ol /‘-3 .}'I no

AN T %m (eznetq,»))

21. A jewelry store chain with 8 stores in Georgla 12 m Florida, and 10 in Alabama 1s planning to close 10
of these stores. FLI24+10 = B¢

(a) How many ways can this be done?

C(0,10)

(b) The company decided to close 2 stores in Georgia, 5 in Florida, and 3 in Alabama. How many
ways can this be done?

C (82)0(2,5)C(19,%)
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22. The U.B.S. Television company is considering bids submitted by seven different firms for three different

contracts. In how many ways can the contracts be awarded among these firms if no firm is to receive
more than two contracts? g
- X This meons no Lirm will ozt all +ange c_d‘w:f“r’iﬁ%g 40

radl L, ol # 5 weys q distes buhing 4o Conhracts of
W oSt chsws  mineas m&(&m«ﬁs 47 @umﬂ&w Db [ Fira

1101 - 7 336
Z&e‘:ac%L D

/AN'QGM % fo Fiem | ov FruaZoer - '“f#\'rw‘-))
R o 2 Ao+

23. You have a box that contains 3 red balls, 4 black balls, 2 green balls, and 5 purple balls. If you take a
sample oballs from the box, how many ways can you get

(a) 2 black balls and one green ball?

R e

b® {(‘,(4 2)CL2,1)

(b) exactly 2 red balls@exacﬂy onepurple ball?  fL-5et :ga,l/l 6&1441) le5 e M“"Hy
&

aion b- c,,r,# ekt Semplés wfexa tHy lpapre
AULAURY) = WA +aley—w (A NG

V\LAOQD - fﬂ(’),l\e(nil) t ('.(5}0(‘,(6),7“) ”&*ﬁl)&gjl‘)) ='19%

(c) at least two purple balls?
D union — NAVA) = LR +VLLRY) - w‘i&n B)

:-2 ov WMo &

J (Hy 2
\ : QN-* Ltj
EK_&G}{“?_ ‘)M{Q‘& or Ew C#!j 7-)‘: "P e can :ALTAN’Q W‘Hj

\ ]
UCEYUCH) ) ’bw DI vt
[tsnea rUs»]
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24. The state Motor Vehicular Department requires learners to pass a written test on the motor vehicle laws
of the state. The exam consists of ten true/false questions, of which at least eight must be answered
correctly to qualify for a permit. In how many different ways can a person who answers all the questions
on the exam qualify for a permit?

‘;\(ﬂ,cu,uj ¥ oc WL”ﬂ 1  or kxenc ‘ch 1> corretk

(o,8) + CUoaY + ¢li0,10)

24H. In a different state, the Motor Vehicle Deparment requires learners to pass a similar test with 10
multiple choice questions, of which at least 8 must be answered correctly to qualify for a permit. If each
question has 4 choices, in how many different ways can a person who answers all the questions on the

exam qualify for a permit? Exacily § ox ;:,mLch G o Evactlyfo

E\(M/&L:’%

M\-ef"l - 2 1 l W ¢
Ty~ Choote. Baushons = (LI0&) ,,Ts*“”-.‘“?fé‘;i.imj n3= 3 ‘;wo,ﬁ)\’?:”quuw.%l"-i + (loyo)-173
(I _ dy5 + 30 + |

o [VES et
T’L"‘ ﬂz‘xg*”r"" %vﬁt ﬂl L Iﬁ .l_?. __ E!_)_J\_,__l; '

/ of i ect Lw

BT ::Ln.sw'c.fb

25. How many different arrangements can be made from the letters of M}}(ﬁzﬁ( SE/TTS?

131 3 5
Way 4L (11 2y = m Uq Ly \‘SC\J

25H. Jane has 3 yellow pillows, 6 purple pillows, 8 red pillows and 2 green pillows. In how many ways
can Jane line up these pillows in a single row on her couch if pillows of the same color are identical?

4 "
ﬁﬁﬁ-,@u@9$#D

26. An experiment consists of tossing a 4 sided die and flipping a coin.

(a) Describe an appropriate sample space for this experiment.

S - é@g)) (33H),¢3,H) i HY (0T | (2,TY, (5,T), (4,‘6}

(b) Give two events of this sample space that are mutually exclusive.

Wr};m no JUukiomes

E:iCl]H—)\(i}H\)} N LML ove
0 (it disjoins= et 9
F- 49 ( 6} H) {4H)I

;
ENF-= ?6 A0 EMF;»@ mu,hawuw f/)/[cwa

(Mreye aye W\thﬁ COrfeck answers 40 H«;,Frao,e m_j
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) (D tel)
27. A bag contains 3 pennies, a nickel, and two dimes. Two coins are selected at random from the bag and

the monetary value of the coins (in cents) is recorded. ISFcoin 200 Vodaat
b Qg

(a) What is the sample space of this experiment? P é'& s %g

2 % e | L

S= Q(p H 5,203 " =d .1 e,

] d A lille T 2

Qf‘ fe Ty

(b) Write the event E that the monetary value of the coins is less than 11 cents. 2 %ﬁ\_}

{c) Write the event F that the nickel is drawn.

F= 20,157

(d) Are the events E and F mutually exclusive? Support your answer.

D) F ;,H»'Hé r’?um&ﬂ.ﬂx M*‘"C/{.{ /ff‘
M EN % }fUﬂMs f?we no @ffwn%;

(¢) Write the event G that the value of the coins is more than 25 cents. VL LA WADA,

G i ¢ (ikﬂfo%‘f)}:'ble. e\/e,n—l-\

28. An experiment consists of randomly selecting an integer multiple of 3 that is between 3 and 21 (inclu-
sive).

/

(a) What is the sample space of this experiment?

5=%3,06,9 2, IS, 1%, 213

(b) Write the event E that the number selected is even.

E: JZ (_93 (Z;n‘i’_}

(c) Write the event F that the number selected is a multiple of 4.

F =125

(d) Write the event G that the number selected is odd and less than 15.

G=1347%

(¢) Which pairs of the events E, F, and G are mutually exclusive?
FNG ¢ >0 FW (3 #R VA a.% eMCb{Mx\j‘f’_
E NG :-;fﬁ b B awmd & mwww% y»

() If the number selected was 12, which of the events E, F, and G have occurred?

E/ @m& 2 _)Q/JA/JC do e wred.





