
1. (10 marks) (280marksremain)

If x � 111110
111111, y � 222221

222223, andz � 333331
333334, placex, y, andz in orderfrom largestto smallest.

2. (10 marks) (270marksremain)

Let xn bethenth oddcompositenumber. Whatis xx1?
Note: A numberis compositeif it is notprime,i.e. it hasgreaterthantwo factors.Thenumber
1, however, is neithercompositenor prime.

3. (10 marks) (260marksremain)

During the refreshmentsserved after the MUMS seminarlast Friday, JeremyateTim Tams
for 1 minutewhilst Samatefor 9 minutes.The total numberof Tim Tamsconsumedby the
pair was8. If, after the next seminar, they consume11 dueto Jeremyeatingfor 2 minutes
whilst Sameatsfor 3 minutes,whatis Jeremy’s rateof consumptionin Tim Tamsperminute?
(Assumethatthey eacheatat thesamerateafterbothseminars.)

4. (10 marks) (250marksremain)

NormandDanarein abeautycontestfor which thesecondprizeis $10.Unableto decide,the
judgesdevisea (rathersilly) randomexperimentto determinethewinner. They have two fair
coinsandtwo Frenchcoinsthatyield face with 60%probabilityandpile with 40%probability.
All four coinsaretossed.Norm is declaredthewinner if therearefewer thantwo headsand
fewer thantwo faces. Whatis thepercentageprobabilityof Danwinning?

5. (10 marks)(Change runner now) (240marksremain)

Giventhat

2 3

�
2
4 � 35 � 46 ��������� x

y � � 1 �
whatis x 	 y?

6. (10 marks) (230marksremain)

Supposethatx 	 x 
 1 � 5. Whatis x3 	 x 
 3?

7. (10 marks) (220marksremain)

Geordie,slightly drunk after a scotch,collidesheavily with Lori, who is superblydressed
in an outfit that sportsa pearlnecklace.As a resultof the accident,the necklaceis broken,
andpearlsarescatteredeverywhere.Lori searchesfrantically andmanagesto find 23 pearls.
Lori doesnot know exactly how many pearlswerein thenecklace,but recallsthatwhenshe
countedthemin groupsof 9, 1 wasleft over; andwhenshecountedthemin groupsof 7, 5
wereleft over. Moreover, sheknows that therewerefewer than100 pearlsin the necklace.
How many pearlswerenot found?

8. (10 marks) (210marksremain)

Whatis thelargestpowerof 3 dividing � 400
100� ?

Note: � nr � � n!

n 
 r � !r! is thenumberof differentwaysof choosingr objectsfrom n of them.



9. (15 marks) (200marksremain)

How many differentwayscanfiveteamsin aroundrobincompletelytie? (i.e.everyteamwins
exactly two of their four games.)

10. (15 marks)(Change runner now) (185marksremain)

How many positive integers,x, satisfytheequation� x
7 � � � x

8 � 	 1?

Note: � x � denotesthegreatestintegerlessthanor equalto x.

11. (15 marks) (170marksremain)

ACME hasrecentlyreleaseda new Lie Detectorwhich is capableof detectinglies with 90%
accuracy. (By this they meanthatif apersonlies, themachinewill beep90%of thetime,and
if a persontells thetruth it will staysilent90%of thetime.) Supposethat95%of peopletell
thetruth. Sally interviewsamurdersuspectandoneof theiranswersmakesthemachinebeep.
Whatis theprobabilitythatthesuspectis telling thetruth?

12. (15 marks) (155marksremain)

Georgewalksdown to thebottomof anescalatorthat is moving up andhecounts150steps.
Chaitanya walks up to the top of the escalatorand counts75 steps. If George’s speedof
walking (in stepsperunit time) is threetimesChaitanya’s speed,how many stepsarevisible
on theescalatorat any giventime?(Assumethatthis numberis constant.)

13. (15 marks) (140marksremain)

JoleneandKuhnbothhave their birthdayson Valentine’s day. Joleneis twice asold asKuhn
waswhenJolenewasasold asKuhnwassix yearsago.On theotherhand,Kuhnis asold as
JolenewaswhenKuhnwastwice asold asJolenewaswhenKuhnwastwice asold asKuhn
waswhenJolenewasaquarterof heragetoday. Furthermore,in threeyearsKuhnwill behalf
asold asJolenewill bewhenKuhnis five timesasold asJolenewaswhenKuhnwasasold
asJolenewaswhenKuhnwasborn.

How old areJoleneandKuhnrespectively?

14. (15 marks) (125marksremain)

Evaluate ����
1 � 1�

2
	 3

2
	�� 1 � 1�

2
	�� 3

2 	 � �������
15. (15 marks)(Change runner now) (110marksremain)

Let a1 � a2 � ����� � a10 be a permutationof the integers1 � 2 � ����� � 10. For eachpermutation,form
thesum �

a1 � a2

� 	 �
a3 � a4

� 	 �
a5 � a6

� 	 �
a7 � a8

� 	 �
a9 � a10

� �
Find theaveragevalueof all suchsums.



16. (15 marks) (95marksremain)

How many triangleswith positiveareaaretherewhoseverticesarepointsin thexy-planewith
integercoordinates� x � y  satisfying1 ! x ! 5 and1 ! y ! 5 ?

17. (20 marks) (80marksremain)

Considerthepoints1 � 1" 2 � 1" 3 � ����� on therealnumberline. You aregivenfive smallbars,all
of length p, which areto be placedon the numberline suchthat all pointswill be covered.
Whatis theminimumvalueof p thatwill allow you to do this?

18. (20 marks) (60marksremain)

In theright-angledtriangle, # ABD, below, AB � 4 andBD � 3. PointC lies on BD suchthat
2 $ BCA � 3 $ BAD. Find thelengthof BC.

A B

C

D

19. (20 marks) (40marksremain)

A hexagoninscribedin acirclehasthreeconsecutivesideseachof length1 andthreeconsecu-
tivesideseachof length2. ThechordPQ of thecircledividesthehexagoninto two trapezoids,
onewith threesideseachof length1 andtheotherwith threesideseachof length2. What is
thelengthof PQ?

P

Q

20. (20 marks) (20marksremain)

A six-digit integer, XY XYXY , whereX andY aredigits, is equalto five timestheproductof
threeconsecutiveoddintegers.Determinethesethreeoddintegers.


