Section 4.1: Venn Diagrams Name ij

1. Draw separate Venn diagrams for each scenario below. Shade the region representing each set.
a AUB

h. AnEB

teachers, physics teachers, and chemistry teachers be represented by M, B, P, and C,
respectively. Describe in words each of the following sets, and name a teacher belonging to each
set if such a teacher exists in our school. .

a. MUP  Spmeone whp feaches math o physics or iooth.
o Mrs-Meyer O
b. MnB  gomeone who feaches math and biology.
Mys. Lee

¢ BU@NCO) gymeone uhno J,QQQW.S bio\()g% or ph\/Sl'(S y Chem,

(or all 3)
— My . Horng HON
. PUC Someone who doey not teach phwsics or chem.
MYs M eyeryD

e MnC Soreone Who teaches math and ot chemisty,
MYs < Meyer



3. Draw a Venn diagram to represent each situation below. Then use the Venn diagram to answer
the question.
a. In an election-day survey of 100 voters leaving the polls, 52 said they voted for
Proposition 1, and 38 said they voted for Proposition 2. If 18 said they voted for both,
how many voted for neither?

A8 people voted

(34+1%120)
r/[-oo-ﬂ;l

b. Inasurvey of 48 high school students, 20 liked classical music and 16 liked bluegrass
music. Twenty students said they didn’t like either. How many liked classical but not

bluegrass? ‘
N+ n)—nlcnob)=a8
a0+ b — X =28
Bo-X=3%
-X=-8
4, Of the 415 girls at Gorham High School last year, 100 played fall sports, 98 playéa winter sports,
and 96 played spring sports. Twenty-two girls played sports all three seasons, while 40 played

only in the fall, 47 only in winter, and 33 only in spring.
a. How many girls played fall and winter sports, but not a spring sport? Use a Venn

diagram to supportyourans_vic_aj. =y |OO - 40‘*8&_" ot b bﬁ :G+b
W A% 4HH0TC 99s0LC
§: Az 2b¥ 23ty U|=biC

brel-c
5d=M-C +41-C
L MB=10-2¢ c=lb bA%aslS

b. How many girls did not play sports in any of the three seasons?

FUWUS = Q0+ 1 234v2a 1 1o aSt D = 19,
athieles

FUWUS =415-190 = 219 gjirls did not
play spoits




Section 4.2: Multiplication, Addition, and Complement Principles

1. Evaluate:

a. 2| =
= 180
=c’>1’—1

2. Agirl has 6 different skirts and 10 different blouses
How many different skirt-blouse outfits are possible?

a.
| ©°10= 0O outfits
If she also has 3 different sweaters, how many skirt-blouse-sweater outfits are possible?

: 2010 = YO outfits

If 10 runners compete in a race, in how many different ways can prizes be awarded for first

second, and third places?
(0-9-3 =730 ways

3

4. How many different ways can you answer 10 true-false questions?

2'° = 1034 woys

5. How many 3-digit numbers can be formed using the digits 4,5, 6, 7, and 8 if

a. The digits can be repeated? 2
DT =125 ways

b. The digits cannot be repeated?
543 = LbOWOYS

6. Make a tree diagram showing the outcomes if a coin is tossed 3 times. How many possible

outcomes are there? " /\T (Toss l)
H/\T f T (Toss 2)

\-%/\f’ \-{\T’/\ {’« T (T0ss3)
Y outcoraes

(98]



*1F leHers /4's cxm be, W‘a any ordr .. .
then  2e® +323%° = 13907877500

7. How many p055|b|I|t|es are there for a license plate W|th 2 Ietters and 3 or 4 nonzero dlglts? (0 m :&f’:

Abdk A2 + Qbab 29 9 4
Ol * 729 ol - 5 )

HA2,304 Foad35280 = 4Q23PHD

8. How many numbers from 5000 to 6999 contain at least one 37

U=all possible R
Bz ot le0st one A iy —n (M
2000 - ii»l%% =

DH A

9. Consider the scenario of choosing a 3-digit number:
a. How many 3-digit numbers contain no 7's?

% 49 9 = 4%
not @ or —2

b. How many 3-digit numbers contain at least one 77
Al 2 digit — no TS
AR — L4y = 352

10. A school has 677 students Explam why at least two students must have the same pair of initials

{first and last).
2L Ao = (0"?[0 possibtlifles

S0 with (117 students ;
Sorrwone would shave inihalg!



Section 4.3: Permutations and Combinations

1. If you toss a coin, then roll a die, and then spin a 4-colored spinner with equal sections, how
many outcomes are possible?

34 =443 outcomes
2. How many ways can 7 classes be scheduled, if each class is offered in each of 7 periods?

- | - L}
1Pz == = 1= S040
("?- 7! 0

3. Find the number of different 7-digit telephone numbers where:

a. The first digit cannot be zero. q . Iolo - G\IOOO,OOO
b. Only even digits are used.
| BELEES - 450 bAS00.
Cﬂﬂ*%r c. The complete telephone numbers are multiples of 10. 'O l = ' ;OOO; OOO
‘gdd (01OIOLOI D 1 n_1Ust end in @

d. The first three digits are 593 in that order.

1L L 101010 10 = 130" 10000

i1 il .
[t B KA P

‘4. State whether the following events are dependent or independent.

a. Selecting members for a team. depend/gn T
b. Tossing a penny, rolling a die, and then tossing a dime. \ \{’\dependﬂ n 'l"

c. Deciding the order in which to complete your homework assighments. dep Q.«h Mn.i..

5. Find each value (show the work!!)

a. P(8,8) . \ - 2

b. P(5,3) 5_1 o OHD. }/ = (o0

V= TR

¢. P(9,5) C?l . q‘% ']-(D‘S\ IS
GO M@?ﬁ‘ = 15,120

6. Find each value {(show the work!!}
P63 - \20 l . P(6,3)-P(7,5) 50214 00 _
P4,2y lz -~ O P(9,6) (OOL '%‘D




10.

11.

12.

‘Find each value (show the work! ')

. oo, 098 0 20940 . qe sy

a (10 5)(1(‘)?& . BT = l‘:?; = 5al

b, C(12,4) 13‘ < 1211109 3* ool
{39y 4! A

c. C(1,3)-C@8,5 _ 54 22

A pizza shop has 14 different toppings from which to choose. How many different 4- topplng
pizzas can be made?

YCu = 100

How many different 12 member juries can be formed from a group of 18 people?

13C12= 15,504

How many different ways can 11 paintings be displayed on a wall?
WP o= 29,91, 800

From a standard 52-card deck, find how many 5-card hands are possible that have:

a. 3heartsand 2clubs?‘?)C5 ' I%CA -, aa' ?)D&
b. 1ace, 2 jacks, and 2 kings? ‘»{CI . L.ICQ ‘g Ca - |l_{ LW,
¢. Allface cards? IQC&.} - «»lqa

A home security company offers a security system that uses the numbers 0 through 9, inclusive,
for a 5-digit security code.
a. How many different secu rity cades are possible?

10> = 100000

b. If no digits can be repeated, how many securlty codes are available?
‘Oq ‘? -1 {p = 50;&4‘0

¢. Suppose the homeowner does not want to use 0 as one of the digits and wants only two
of the digits to be odd. How many codes can be formed if the digits can be repeated?

52, 4% |00

d. Using the same scenario as part (c), if no repetitions are allowed, then how many codes

can be formed?
5\93 X Pa d 4%\)

6



Section 4.4: Permutations with Repetitions and Circular Permutations

1. How many different wa%s can the letters of each word be arranged?

4575 gt = 10,080

b. Cuolifornia
’2 3’ - O| 0 ) 200

¢. Calendar ao o 00
d. Trigonometry ‘gla ! C] 1% Z,OO
a T~ o4 7!

2. How many different 7- dlglt phone numbers can have the digits 7, 3,5, 2, 7, 3, and 2.
'-n-m'—-m" o ?
Jgiar 7 090

3. Five country posters and four rap posters are to be placed in a display window. How many ways
can they be arranged if they are placed by category? " ' ' a lﬁ

!L“

"1 T4, Determine whether each arrangement of objects is a /inear or circular permutation. Then
determine the number of arrangements for each situation.
a. 12 gondolas on a Ferris wheel.

circular Cla-Nt = 39,91, BDO
b. A stack of 6 pennies, 3 nickels, 7 dimes, and 10 quarters.

Linear § hors; = 51X10'= 5106000000000
c¢. The placement of 9 specialty departments along the outside perimeter of a market.
civewlar, (A-1)) = 40,20
d. A family of 5 seated around a rectangular table.
Cicculor y (5D aH
e. 8tools on a utility belt.

circmlay (&) = TOHO

5. To break a code, Zach needs to find how many symbois there are in a particular sequence. He is
told that there are 3 x’s and some dashes. He is also told that there are 35 linear permutations
of the symbols. What is the total number of symbols in the code sequence?

\
3 A X D) X(X~D ) =1 0
-5 solve on calc.
D= X 1) (,><~9.%)FLW Y=
(=7 T 5=210



Section 4.5: The Binomial Theorem and Pascal’s Triangle

1. Give the expansion of each binomial below. Simplify your answers.

P T PO R AL

o a0 (10 + 40000+ 0 A0 +4 G0dUY 1

=il
A0=I N =10y + UOY D - A1V >4 1
= (05|

2. - Find the first four terms in the expansion of {a?— b)!®. You do NOT need to simplify.

‘Oococqa)lo_oeb)o b 0ol 0360+ 100Ca (025003 ¢ o (@)
0% — 1000 ™ b + 442000~ 111700 0™ 0

3. . In the expansion of (x + y)**
a. What is the coefficient of x®y*?

1804 X7yt = 4aDxPy?

b. What is the coefficient of x*y®?

aCy x’*g* = UrO\SXL{S%



