Part A

1. In 1998, the population of Canadawas 30.3 million. Which number is the same as 30.3 million?

(A) 30300000 (B) 303000000 (C) 30300 (D) 303000 (E) 30300000 000
Solution
Inorder tofind what number best represents30.3 million, itisnecessary to multiply 30.3 by 1000 000.
This gives the number 30 300 000. ANsSwWER: (A)

2. What number should be placed in the box to make % = % :
(A) 10 (B) 4 (©) -5 (D) 34 (E) 14

Solution
Expressing % as afraction with denominator 20, we get % .

6 ;cl)j = ;—g . Comparing the numerators, 6+[_| =10, so the number to place in the box is 4.
ANswer: (B)
3. Thevaueof 3x4%—(8+2) is

(A) 44 (B) 12 (C)20 (D) 8 (E) 140

Solution

Evaluating, 3x 4% —(8+2)
=48-4
=44, ANSwER: (A)

4.  When anumber isdivided by 7, the quotient is 12 and the remainder is5. The number is

(A) 47 (B) 79 (C) 67 (D) 119 (E) 89
Solution
Since the quotient is 12 and the remainder is 5, then the number is (7x12)+5=89.
AnNsweRr: (E)

5. If 2x—=5=15, thevaueof xis

(A)5 (B) -5 (©) 10 (D)0 (E) -10
Solution
Since 2x-5=15, then 2x-5+5=15+5
2x=20
% _20
2 2
x=10.
Answer: (C)



The area of the entire figure shown is 4

(A) 16 (B) 32 (©)20

(D) 24 (E) 64

Solution

Each of thethreesmall trianglesisanisoscel esright angled triangle having asidelength of 4. Thearea
of each small triangleis thus %(4)(4) =8. Thetota areais 3x8 or 24. Answer: (D)
The bar graph shows the hair colours of the Campers’ Hair Colour
campersat Camp Gauss. Thebar corresponding 25

to redheads has been accidentally removed. If

20
50% of the campershave brown hair, how many Number
of the campers have red hair? of 15
(A)S (B) 10 (C) 25 People 1ol g |
(D) 50 (E) 60

5 .....................
?
Green Black Brown Red
Hair Colour

Solution

From the graph, we can seethat there are 25 camperswith brown hair. Wearetold that thisrepresents
50% of the total number of campers. Soin total there arethen 2x 25 or 50 campers. Thereisatotal
of 15 camperswho have either green or black hair. Thismeansthat 50 —(25+15) or 10 campershave
red hair. ANsweRr: (B)

A fair dieisconstructed by labelling the faces of awooden cube with thenumbers1, 1, 1, 2, 3, and 3.
If thisdieisrolled once, the probability of rolling an odd number is

A 2 ®) 2 © 2 (D) 2 GE

Solution
Therearesix different equally likely possibilitiesinrollingthedie. Sincefiveof theseareodd numbers,

the probability of rolling an odd number isfive out of six or g. ANSWER: (A)
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9. Inthesquare shown, the numbersin each row, column, and 121 1 118
diagona multiply to give the same result. The sum of the
two missing numbers is 964
(A) 28 (B) 15 (C)30 3
(D) 38 (E) 72
Solution
The numbersin each row, column and diagonal multiply to give aproduct of (12)(1)(18) or 216. We
are now looking for two numbers such that (12)(9)( )=216 and (1)(6)( )=216. The required
numbers are 2 and 36 which have a sum of 38. ANsweRr: (D)
10. Rowenaisableto mow % of alawnin 18 minutes. If she began thejob at 10:00 a.m., and mowed at
this same constant rate, when did she finish mowing the entire lawn?
(A) 10:08 am. (B) 11:30 am. (C) 10:40 am. (D) 10:25 am. (E) 10:45 am.
Solution
Since Rowena can mow % of the lawn in 18 minutes, she can mow % of thelawn in 9 minutes. This
tellsusthat it takes her 5x 9= 45 minutesto mow thewhole lawn. Soif she startsat 10:00 am., she
finishes at 10:45 am. ANswer: (E)
Part B
11. Inaclassof 25 students, each student has at most one pet. Three-fifths of the students have cats, 20%
havedogs, three have el ephants, and the other studentshave no pets. How many studentshave no pets?
(A)5 (B)4 (©)3 (D) 2 B1
Solution
Three-fifthsof 25is g x 25=15, so 15 studentshavecats. Twenty percent of 25is % x25= % x25=5,
so 5 students have dogs. Thistellsusthat 15+ 5+ 3= 23 students have pets. So there are 2 students
without pets. ANswer: (D)
12. A primenumberiscalleda“ Superprime” if doublingit, and then subtracting 1, resultsinanother prime

number. The number of Superprimeslessthan 15is
(A) 2 (B)3 €4 (D)5 (E)6

Solution
The only possible candidates for * Superprimes’ are 2, 3, 5, 7, 11 and 13 since they arethe only prime

numbersless than 15. If we double each of these numbers and then subtract 1 we get 3, 5, 9, 13, 21
and 25. Three of these results are prime numbers. So there are only three Superprimes.
ANswer: (B)

11



13.

14.

15.

16.

Lauraearns $10/hour and works 8 hours per day for 10 days. Shefirst spends 25% of her pay on food
and clothing, and then pays $350 in rent. How much of her pay does she have |eft?
(A) $275 (B) $200 (C) $350 (D) $250 (E) $300

Solution

In 10 days, Lauraworks 8x10 =80 hours. So in these 10 days, she earns 80 x $10=$800. Since
25% = %, she spends %x $800 = $200 on food and clothing, leaving her with $600.

If she spends $350 on rent, she will then have $600 —$350 or $250 | eft. Answer: (D)

A rectangular signthat hasdimensions9mby 16 mhasasguareadverti sement painted onit. Theborder
around the square isrequired to be at least 1.5 m wide. The area of the largest square advertisement
that can be painted on the signis

(A) 78 m? (B) 144 m? (C) 36 m? (D) 9m? (E) 56.25m?
Solution
If the 9x 16 rectangle has a square painted on it such that the square must have a border of width

1.5 m thismeansthat the square has amaximum width of 9—-1.5-1.5=6. Sothelargest square has
an areaof 6mx6m or 36 m?. ANswer: (C)

The surface area of acubeis 24 cm?. The volume of this cubeis
(A) 4 cm® (B) 24 cm® (C) 8 cm® (D) 27 cm® (E) 64 cm®

Solution

A cube has six square faces of equal area, so each of these faces has area % x 24 cm? = 4cm?. This
tells us that the side length of the cube must be 2 cm. The volume of the cube is
2cmx2cmx2cm=8cm®. ANswer: (C)

In the diagram, the value of x is

(A) 30 (B) 40 (C) 60
(D) 50 (E) 45
Solution

All anglesin an equilateral triangle are 60°.
Thetrianglenexttotheequilateral triangleisisosceles, solet
each of the remaining angles be y°.
Theanglesinatriangleaddto 180°, S0 y° + y° + 30° = 180°
2y° +30° =180°
y° =75°.
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17.

18.

19.

The anglesin astraight line add to 180°, so
X°+y°+60°=180° y° = 75°
X°+ 75°+60° =180°
X° = 45° Answer: (E)

Daniel’ sageisone-ninth of hisfather’ sage. Oneyear from now, Daniel’ sfather’ sage will be seven
times Daniel’s age. The difference between their agesis
(A)24 (B) 25 (C) 26 (D) 27 (E) 28

Solution
Let Daniel’sage bed. Then Daniel’sfather'sageis 9d.
In one year, Daniel’s age will be d +1 and Daniel’ s father’ swill be 9d + 1.
So 9d+1=7(d+1)
9d+1=7d+7
2d=6
d=3.

Therefore, now Daniel’ sageis 3 and Daniel’ sfather’ sageis 27, so the difference between their ages
is24. ANsweR: (A)

Two squares are positioned, as shown. The smaller square B
hassidelength 1 andthelarger squarehassidelength 7. The
length of AB is

(A) 14 (B) 113 (C) 10
(D) 85 (E) V72

Solution
From A, along the side of the small square, we extend side B
AD so that it meets the big square at C as shown.

The length of AC is the sum of the side lengths of the
sguares, i.e. 7+1=8.

The length of BC is the difference of the side lengths so
BC =6. AT ]
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By Pythagoras, AB? =82+ 6% =100, AB=10. T

Answer: (C)

Anne, Bethand Chrishave 10 candiestodivideamongst themsel ves. Annegetsat least 3candies, while
Beth and Chris each get at least 2. |f Chris gets at most 3, the number of candies that Beth could
getis

(A) 2 (B)2o0r3 (C)3o0r4 (D)2,30r5 (E)2,3,40r5
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Solution

If Anne getsat least 3 candies and Chris gets either 2 or 3 thisimpliesthat Beth could get as many as
5candiesif Chrisgetsonly 2. If Chrisand Anneincreasetheir number of candiesthismeansthat Beth
could get any number of candies ranging from 2 to 5. ANsweRr: (E)

20. What number should be placed in the box to make 10% x 1002 = 1000°?
(A)7 ()5 (C)2 ©) (E) 10
Solution
Since 1000 has 3 zeros, 1000° has 18 zeros, so the | eft side should have 18 zerostoo. The number 10%
has 4 zeros, so that leaves 14 zerosfor the number 1007 Since 100 has 2 zeros, the number in the box
should be 7. ANswER: (A)
Part C
21. Lines PS, QT and RU intersect at acommon point O, as P U
shown. Pisjoinedto Q, Rto S and T to U, to form triangles.
Thevalueof ZP+/£Q+ 4R+ 4£S+4£T+«U is ©)
(A) 450° (B) 270° (C) 360° Q T
(D) 540° (E) 720°
R S
Solution
Weknow that £ POQ+ £ POU + ZUOT =180° becausewhen added they formastraight line. Since
ZPOU = ZROS (vertically opposite angles), therefore £ POQ+ £ ROS+ ZUOT =180°.
Thusthe sum of the remaining anglesisjust 3x180° —180° = 360° sincethere are 180° in each of the
three given triangles. Answer: (C)
22. Sixty-four white 1x1x1 cubes are used to form a 4 x 4 x 4 cube, which is then painted red on each

of itssix faces. Thislarge cubeisthen broken upintoits64 unit cubes. Each unit cubeisgivenascore
asfollows:

Exact number of faces painted red Score
3 3
2 2
1 1
0 -7
Thetotal scorefor the 4x4x 4 cubeis
(A) 40 (B) 41 (C) 42 (D) 43 (E) 44
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23.

24.

Solution

First, we deal with the positive points. Thereisone point assigned for each red face. On each face of
thelarge cube, therewill be 16 red facesof 1x1x 1 cubes. Thisgives 6x16 =96 redfaceson 1x1x1
cubesintotal. Sothereare 96 positive points. However, there will be 2x 2x 2 =8 unit cubeswhich
have no paint, and these will account for 8x (—7)=—56 points.

Thenthepoint total for the cubeis 96+ (—56) = 40. (Noticethat it was not necessary that we consider
cubes with paint on either 3 sides or 2 sides if we use this method.) ANsSwER: (A)

Theintegers 2, 2, 5, 5, 8, and 9 are written on six cards, as
shown. Any number of thesix cardsischosen, and the sum 2 2 5
of the integers on these cards is determined. Note that the
integers 1 and 30 cannot be obtained as sums in this way.

How many of the integers from 1 to 31 cannot be obtained 5 8 9
as sums?

(A) 4 (B) 22 (C)8

(D) 10 (E) 6

Solution

First, we observe that the sum of the digitson all 6 cardsis 31.

Next, we seethat if we cannot get asum of S, then we cannot get asum of 31— S. Thisisanimportant
point. If wecould get 31— S, then we could take the cards not used and their digits would add to S
Simply stated, our inability to get S means that we would be unable to get 31— S.

So we need to check which sumsfrom 1 to 15 cannot be obtained, and then doubl e thistotal number.
Checking possibilities, we see that we can get 2, 4, 5, 7, 8, 9, 10, 11, 12, 13, 14, 15 but cannot get 1,
3, 6. From above, we thus cannot get 31 -1 =30,31-3=280r 31 -6 = 25.

So there are 6 sums that cannot be obtained. ANsweRr: (E)

A trianglecan beformed having sidelengths4, 5and 8. Itisimpossible, however, toconstruct atriangle
with sidelengths 4, 5and 9. Ron has eight sticks, each having an integer length. He observesthat he
cannot form atriangle using any three of these sticks as side lengths. The shortest possible length of
the longest of the eight sticksis

(A) 20 (B) 21 (C) 22 (D) 23 (E) 24

Solution

If Ron wantsthe three smallest possible lengths with which he cannot form atriangle, he should start
withthelengths 1, 1 and 2. (These are the first three Fibonacci numbers). 1f he forms a sequence by
adding the last two numbers in the sequence to form the next term, he would generate the sequence:
1,1,2, 35,8, 13, 21. Noticethat if we take any three lengths in this sequence, we can never form a
triangle. The shortest possible length of the longest stick is 21. ANswer: (B)
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25. TonyandMariaaretrainingfor araceby runningall theway up and downa700mlong ski slope. They
each run up the slope at different constant speeds. Coming down the slope, each runsat double hisor
her uphill speed. Mariareachesthetopfirst, andimmediately startsrunning back down, meeting Tony
70 m from the top. When Maria reaches the bottom, how far behind is Tony?

(A) 140 m (B) 250 m (C) 280 m (D) 300 m (E) 320m

Solution

When Tony and Maria meet for the first time, Tony has run 700—70= 630 m.

At this point, Maria has run 700 m up the hill and then 70 m at doubl e the speed back down the hill.

Thistakes her the same amount of time asif she had run 700 m up the hill and then 35 m more at the

same speed.

Ineffect, shehasrun735m, while Tony hasrun 630 m. Sotheratio of their speedsis 735 = 7(105) = Z.
630 6(105) 6

This means that for every 6 metres that Tony covers, Mariawill cover 7 metres.
If we think of both runners as running at constant speeds, Maria runs 700+%(700) =1050 m at a

constant speed over the course of therace. In effect, we are saying that she would run the equivalent
of 1050 m at the same constant speed at which she ran up the hill.

Sheruns g asfastasTony. Inthetimethat Mariaruns 1050 m, Tony runs gx 1050m=900m at a

constant speed.

So in this new way of looking at the race, Tony is 150 m behind Maria.

But this 150 misin the new way of looking at things, so Tony isactually 2x150 m =300 m behind
Maria. ANswer: (D)

tedegogedogelogel ]
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