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1. There are 18 mathematics majors and 325 computer sci- S@é (A) C[\& . C}TS_ — l & - 52 5_

ence majors at a college.

a) In how many ways can two representatives be picked /l\ 4\

so that one is a mathematics major and the other is a —_

computer science major? l ant b\ | ¢5 _,$— & :D
b) In how many ways can one representative be picked

who is either a mathematics major or a computer sci-

ence major?

) 3¢
®) Tolal &+3206 =343 studuits = pick. 1 studaf - 6373= 322" I

3. A multiple-choice test contains 10 questions. There are SQQ (O %u%-fA)Vl 5

four possible answers for each question.

AN\
a) In how many ways can a student answer the questions [a) 4 . 4 - 4 o et - [_}_ = <l~[ (o)
N

on the test if the student answers every question?
b) In how many ways can a student answer the questions

on the test if the student can leave answers blank? ead/\ {SﬂOV\ ha_s Ll_ O?tDVl S

(B) eoch questin has & ogtions plus bluk = & optimns Rr each
Thuefie | thare are 57 Woys fhak o can answer the ghedins

5. Six different airlines fly from New York to Denver and SQ‘QJ
seven fly from Denver to San Francisco. How many dif-

ferent pairs of airlines can you choose on which to book N Y —> DCV\VQI‘ % SC(V\ le’\cfs o

a trip from New York to San Francisco via Denver, when 6 -ﬂ“ h(ﬁ 17 -H," hts
you pick an airline for the flight to Denver and an airline & é

for the continuation flight to San Francisco? To*(q[ (S 6 K’? = [{,2 dﬁ%ﬁd— -PQ”’.S

. i L 0
7. How many different three-letter initials can people have? @ Ordql\ W\mef_s

Sol: Differtt chree-leter Tnctials §aﬁs’%— ® lethrs an be {QP@j@(,
Thus, Hule ol 26 Ways.

9. How many different three-letter initials are there that be-
gin with an A?

Sol: Thieg —lettoyr Thitials e Fexed firee letlor N
means ohly twd spats o be Filef ond da ar 26

(which is A

a gg
11. How many bit strings of length ten both begin and end
with a 1?

Sol,. (O~bit Svft'gs wreh frxed beafm and\ end (whidh are 18) weqns,

oh{y 8-brt spsts 0 be filled and thwe, are 2 optins (0D
can be pdd Mo Tk spots . Thus, thore o 58 _ 5o/ s



13. How many bit strings with length not exceeding n, where
n is a positive integer, consist entirely of 1s, not counting

the empty string?
N strigs.

15. How many strings are there of lowercase letters of length
four or less, not counting the empty string?

Sl :
Thae are. 26 + 26
™ » AN £
length ofy dus \Qxﬂfl\o’ﬁ- 2 ]evaw of 2 feugthn O
19. How many 6-element RNA sequences gﬂe;- '_FOY R N ;AS Q ) TM qr’k ‘ﬁ)uh bqhs :

a) do not contain U?

b) end with GU? A , UI C,lG?

(g};ogh;'omoyfzgw RAA Seguona s withod ‘0!t ?N only 3
optims (A, G &) Hv & spels cmo{_ we har_ 3°=729 uayc

(1) For o 6~ elomwast RUA Se%ww,&}wo‘ urth GO, Thawa. are only
Iy spots lefe, @ be Filled aud ue hars 4% = 25b ways

> Rr B\M RNA Sequuts start, urth C ,_TWJML are_ om])l
e e be 10 0l b I 4 ey

v wit AerJ, W have
) R o G“M RAA  Sequub only u %

6 iy ,
>7 = by wafs o Al e htgers
21. How many positive integers between 50 and 100 S&t _”u’ V\W\W 'ﬁ /\bﬁtWW\ 5 0] olV\A (O D

a) are divisible by 7? Which integers are these? N N NN .
which s diurolyd l”}’ n s

b) are divisible by 11? Which integers are these?
¢) are divisible by both 7 and 11? Which integers are

these? Ll—ov—?— l B [_% J
a> h="7 Ll—o,]ﬂol~ L%DJ =|4-n="7T ng';(;,be, Numbers and tl«bg anr

56, 63,70, 7),8¢,91,1¢€
) p=(l )= ~L_‘9:_?j= q—4 =5 postik nownbers and t&n#am
“ |

3
> —+ =4 + 26424’752&‘4

55.66.77. 85 .1



I 5 nmber T divided by bsth 7 and I\, them this namber (s
duidd by LCM(T,10 =77 T, | 2]-[0] =1-0=| awd

¥ is 7,

25. How many strings of three decimal digits
a) do not contain the same digit three times?
b) begin with an odd digit?
¢) have exactly two digits that are 4s?

S@JL j;(:(/\}o sama_ ol thres Tawes Hor 3 dadinal digits.)

:X:(:(A\ possirle ways) —Hfawe it > Tes)
= [OxIo%[0— (&6 = 990

) 4 ( stigs begin with ar odd dit)
= Lxioxio = o
(ov/\'\\\(sodolmwm' (,25,2,9)

c) #( strigs have excuﬂ] v 1) 45}
= 9 X C( = qx3 _alf

N AN
QXW o4 pick a spo’v o 03

@ pat s nen-4
T are g opling digit
33. How many strings of eight English letters are there S @QJ:
a) that contain no vowels, if letters can be repeated?
b) that contain no vowels, if letters cannot be repeated? W are 6— Vowd < a‘,\d 2‘
c) that start with a vowel, if letters can be repeated?
d) that start with a vowel, if letters cannot be repeated? CR
e) that contain at least one vowel, if letters can be re- h Soha‘/rts !
peated?
f) that contain exactly one vowel, if letters can be re- (a) _‘_H‘_( ho \/0 WQ‘S [ ejﬂwfs my\ bt.. V’C? eaj‘d)
peated? ’
g) that start with X and contain at least one vowel, if let- 8
ters can be repeated? =2 ‘

h) that start and end with X and contain at least one
vowel, if letters can be repeated?

b) 4 (ho Vowels ,letiurs camt be Yepedtel) = PC1LE)= T2 ;

c) # (st utha vowe| , ket can be  repedt) = bxag!

4 3 ( start ukh o voel , e ant be. vepestd) =5%P(57) o5 /&,
Q)'—'ﬁ ak[east, ohe. vowel, (et cun be repeated)



=3 (all woye)— Fho vowel)
— & il Choose ous. Vowe[
_ 26 — 2 \\/ /woﬂw? ave_ conSonaufs

£) 4k ( QYAOHY oue vowel | [Xer can e repealel) =5 - 517 x8

—cle Sefecteel Voue)

3) (stard w/[ X, contain at leost T vove) | [ettor buw}?‘“‘.hagm

b
= 3 (start W L con Tepeibed) — 3 (st wf L, Can

= 267 ".217

e start and ond with Y contom at least T vousl, let8u an be. Ye{bcakﬂl)
— 3 ( stary adend W/ X mﬁepeaieo{)~#(mrb,w W[, (mberepeateal , o vue)
= -Zéé — 25

37. How many functions are there from the set {1,2, ..., n},
where n is a positive integer, to the set {0, 1}

C@P@\W(, no vewe| )

a) that are one-to-one?
b) that assign O to both 1 and n?
¢) that assign 1 to exactly one of the positive integers

less than n? -PumaLDVtS
Sk y 3wk w=2 51,23 > $ou1

() Bogle -0 & bsth L& n  uwear. othor N—2 Spots g
eaun spst hes two optims Co ﬂ‘i> S, T thane,

o ST fpatms By n> |
Yy Hf( assg h [ to an positive TI/F%RQI less than n ) « 4t (N can be

assigud |
oY O)

= ()2 = 2(nv)

47. How many ways are there to seat six people around a cir-
cular table where two seatings are considered the same
when everyone has the same two neighbors without re-
gard to whether they are right or left neighbors?

| | _ 5kl
Cl 5 _Fxl_

é -2 = 2 =
‘\\Ug@w V\QEg'MbDK‘S

- (eft, and gt et S



49. In how many ways can a photographer at a wedding ar-
range six people in a row, including the bride and groom,
if
a) the bride must be next to the groom?

b) the bride is not next to the groom?

¢) the bride is positioned somewhere to the left of the
groom?

go_( qy_ES; W bond brio&&grom\ togellor | thare are 2 ways (b,g) wr ((?,b)

Desicles br?alﬁ/?'mom qroup . thwore e oCler 4 pesple, Harefe
e a5 50 = 5.,

=20 uma,s
b) 1—(; < bride s et next to 8’"”3""/ € meons thare A q,“’“)’S
peaple betwean thom.
Reet, , we pla(e tha -Q)wr pesple in a few, Thon e are
e spsts We can Choste o pit briole OF oo .
so tu w1 41 P(52) = 2%-%;324'5%4&
 pp! 5\‘ & oW /Egpbtg pieked 2 for Freom and bridg.
) Wefist. plag. four pesple i ovzw , TIe are & spots &
puck grom avel pridg. WK
) G100 qud YridL stand et o eacht otiher Wit (b, )

2) g avd bl olont SCad| ket o eaoln Stk

IS
We hawes 41 (C"’HC;)zzfg(EJr[o}:zwc:ggb

51. How many bit strings of length 10 either begin with three
0Os or end with two 0s?

(10~ string. begin ufoh e 05) = ST
# ((o-brg st end W W0 0s) =8
£ ((05¢ Stv‘ux& bsth) beﬁfn wre thie ()¢ ond end wren T o$> — 25

- )
Tb’toc\ (S 20%2 -~ 2§ f256 =2 = 352



