Spring 2005 MthSc 119, Section 1 Test #1 (50 points total)
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This exam is closed book, closed notes. You may not store formulas on your calculator.

Answer in the space provided. Show your work (in logical order and using correct notation) for
full credit. Indicate your final answer clearly.

1. (4 points) Use a truth table to determine whether or not the Boolean expression
~(—A A B) is logically equivalent to B — A.
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2. (4 points) Show that the sum of an even number and an odd number is odd.
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3. (2 points) State the hypothesis and the conclusion for the statement:

A figure is a square only if it is a rectangle.
hypothesis:
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conclusion: A -+ XMU I 'c“\'o":jc( ,



4. (6 points) Let z be an integer. Show that z is odd if and only if z + 1 is even.
e wt\ wo v"*"«u‘\ ‘*ﬂ me)o\w\\—#\m X, XS ¢ Ll
r[' ‘A'\(& Q'\'\\ \4 x+\ ‘S € LQ}\' <~ Wl wun tV\*\-L\s
(\‘>) AsSinmg < 1S OL\L\ E»} CL-Lé‘V“'¥'l°"'\ 0’6 OL\J
el 1§ @ wanbis o s ~d o x= 2, 0 lodiu—g
A Xy ’(?Bﬂ)rl = Z(_\:H) Benw Tk 1S e
[nk\g:),‘ C, hun\q(} \D‘H s¢ A At :‘Z(., \TW%/@\(, 3|
ewn

\S &L\)wn -1 O v O_(; eEn,

(@\ Assant Xt11s earen So Q\(’”Q % é V/
C\‘Q‘s w R VPN tS own \v\\\-f‘-’) £ \N’\"q )(1“. ch_

O\ogi/v\ﬂé‘\'td X 2a-\" = 2a-— ‘ | - ]
TPt B R AP

""\%\Q S \\\—( A O v’\(uuo!za - - ¢ =2A +
x4s 04 oy 0 éf & odd. 2 ©) a*ls
22 % 35 x 132,

5. (3 points) Find thé number’ of positive divisors of 1014
T mambis of  chuises 15 (2a)Ee)(2¢))
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6. (4 points) Prove or disprove: If a, b, and c are positive integers with a}(bc) then alb or alc.
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7. (3 points) Let A = {c,d,e, f} and let B = {a,b,c,d,e}. Compute:
() AUB= £a,b, ¢, d, P,f%
(b) ANB= $c o, Qg
(c) 128] = Q\\B! - ~22



8. (4 points) Write using the quantifier 3 and/or V:
(a) There is an integer that when multiplied by any integer always gives the result 0.
X, VU ) X“a ©,
(b) No matter what integer you choose, there is always another integer that is larger.
X 9, Y > X

9. (4 points) Find the cardinality of each of the following sets:
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10. (4 points) Let A = {z € % : 12|z} and B={z € Z : 3|z}. Prove that AC B. .
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. . of the following as either TRUE or FALSE:
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12. (2 points) A group of students are lining up to buy tickets for the homecoming football
game. There are 6 seniors, 4 juniors, 5 sophomores and 8 freshmen.

(a) How many different ways can the students line up? (Your answer is allowed to use
the factorial symbol.)

(rurse)! = 23!

(b) How many ways can they line up if all the seniors must come before all the juniors
who must come before all the sophomores who must come before all the freshmen?
(Again, your answer is allowed to use the factorial symbol.)

cloxl-si-gl

13. (4 points) A social security number consists of 9 digits each between 0 and 9. To keep
things simple assume that 000 00 0000 is a legitimate social security number.

(a) How many possible social security numbers are there?

@b 0°

(b) How many contain no 8s7
10 q

(c) How many contain at least one 87

10
0" - (0
(d) How many contain at least one even digit (remember that 0 is even).
10 ST
IC™ - 10

14. (2 points) You own three different rings. You wear all three rings but not two of the rings
on the same finger and no ring on your thumbs. Assuming any ring will fit on any finger,
how many ways can you wear the rings?
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