MATH 211 Test #1 7 October 5, 2017

Bichor Ll /O

Name: R. Hamnack Score:

Directions Except for those problems designated short answer, you must show and explain your work
to get full credit. This test is closed-book and closed-notes. No calculators or other electronic devices. All
you will need is something to write with. I will provide scratch paper.

1. (6 points) Short answer.

(a) Write the set {2n:n? < 16} by listing its elements between braces.
§-8,-6,-4,2, 0,2 % £, 53
(b) Write {... -2, 3, 8, 13, 18, 28, 33,...} in set-builder notation.

[ San+3 : ne 7 1]

(c) Write the set ({1,3} x Z) N (Z x {5,6}) by listing its elements between braces.

[3415), 0,0, (3,5), (363

2. (6 points) Short answer. Suppose A and B are sets for which |4| = m and [B| = n.

Find the following cardinalities.

(a) |[Ax B| = lh«\ n. I

mn
(b) |P(AxB) = | J

m (This is e ke A subseld,
(c) [{X € 2(4) : 1X|=5}| = (5 ) of A Thathave Cma?mwf!"b 5)

3. (8 points) Short answer. Suppose A = {1,3,4,6,9} and B = {4,5,6,8, 9} are two sets in a universal
setU={1,2,3,4,506,7,8,9}

N

®Aa-F= 31,3,9,64%-%1,2, 2)7% = %ﬁ‘/éﬁ?

@F- 51,234,567 6£57% = E

(@) (4- By = {',3}9\1 3138%x5313% |
—:_g(bﬂ) (‘,3}/ (3,\)) (3}'3)}

S




!!!!!!!!!

{(a) How many such lists have no lepetltur\q;l_dfnd with a vowel?

[{ \ \ % LA ~This an st witn charce of AE T

T7 71
7 G 5@ Avs. € 7-6:5.73 :\50’7‘0 l

(b) How many such lists are there if repetition is allowed, and the list contains at least one A?

By sebbaches
PT\“C\P(.Q_ Tha
g e 1S

(c) How many such lists are there if repetition is allowed, and the list contains at exactly one A7

Tew are § '1‘\/722-5 'mﬂ /15"]‘7
A[lll( l A,‘ | (TET Ty TIOIar

%3 KDQA"hW /\)‘(\(\C\PCQ ﬂ\t AWLS W Xg
58" =|(ZoW0]

(d) How many such lists are there that have no repetition and are in alphabetical order?

Ansuoen (;) :@ hecaune

Ao make sucde o Lt gor ot
C/ﬁ‘«oas{ LY & 4 ,Qo,(—‘—brs ABC DIEEGZHI

i Arra g Them 4 Jmlﬂ,ﬁcn@ ovdon .




5. (10 points) How many 10-digit integers contain no 0s and exactly three 6's?
A W 4 e

T f
Frest  chovse 2 ovk £ 10 pos (h g ’)QOV’ Tthe.
e 65 The one (!—f) veys A 4o This,

|

N
A ,/\\ L ‘__7‘\_..__/(\ /! /1_4 . { = /‘\
§ & g & § g £

Thon H I remm\m‘mj Seven T)osr'-{\am wiTh

t

w choice of & digits ped posiNon (any digit
hut O amd é’).

Thie The Yol numhen of such m‘lﬁj,m s L{?)87J

6. (10 points) In how many ways can you distribute 30 identical pieces of candy among 4 children?

Childnsa: § Alan, BN - Clyde Dowa ¢

Each  distvibetrian Corrasfvon& oo Aict

Alay\ BI” Clyd‘Q Dof'}ﬂﬁt
(A ~A e
ARV S l-}{—*%...%l *%:Vr“%"}(—-%%%

L ef _hag }Gni)ﬂ’\ 33) i Th 30 ;‘E‘W\S and
3 loov\s. To mat’cc sV e /@[swL Q(ﬁoofe

2 vk of 3% posihons Sor bavs awnf
'Flr“ m Vég'{ Wlﬂ\ S'{‘ﬁ/\g

3\ 330 333231
Neaswen: (5):;3;5;: - :15‘%543)




7. (10 points)
{a) Here are the first several rows of Pascal’s triangle. Write the next row

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 1010 5 1°

| 615 0156 |

(b) Use part (a) to find the coefficient of z3y? in (2x - y)S.
Please give the exact (i.e., worked out) value.

Relavant devm s (%)(M)&('jf

3
= 20-2xPEN W3 = - 208 x%5
=166 Xg\ﬂg, [ s Ccsewc(:zc(;mt v (-iéo] |

8. (10 points) Use the binomial theorem to show that
=200 +2'(0) +22G) + B +2' D) + - +22(0)

Bﬁ biaomiald Theorew

?3 :(l%‘&}
:( }lm-( )\“\thr x'zz?'+..,+(f\‘)lozw
= 20(“3+2(J4—2( 5+~2( +'~+2n(,:')



9. (10 points) A department consists of 5 men and 7 women. From this department you select a
committee with 3 men and 2 woinen. In how many ways can you do this?
L4

| ,
(3)( ) - 3?3' EZ_SLI— N g;m)

I
fo&\og@) o _ 75t
.’”s"YW) A WeMgw 2zt 2!

- 7.3.5: 2
EUO s

10. (10 points) How many 4-digit positive integers are there that are even or contain no 0’s?

ivida Fheae AM;G?W—/VVJ: Awe Sels, as Kilows :

A (evev\)
TNV AT Y
NUMMQ/‘;V“ A[HH

FTTY
9Q<lolo5

Thas Al= 9 1010.¢ = Y500
A‘GOJ o ket A AN lodks like TTTT
Thwe 1ANRI= 920 = 291 G dq i
B\/ The. 1nclusion —exelusron ?Vrhca‘o(-e v ans\ner
5 IAVBI= A HIBI-\AOB = 450044541~ 2916 =[guys,




