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Note: A PowerPoint Math Jeopardy game was also played after the test. If you
wish to obtain a copy of the PowerPoint (which also contains the answers) for your
own use, please send me an email at ttzhou@uwaterloo.ca and I will send it to you.

Part A - 3 points each

1. What are the missing numbers in the pattern 1, , 9, 27, , 243, . . . ?

Solution

The pattern is to multiply the previous term by 3 to get the next term. So the missing
numbers are 3 and 81.

2. Janet is sitting in her classroom where behind her she has a clock and in front of her is a
mirror. The clock below is what Janet sees when she looks in the mirror. What is the actual
time?

Solution

Reversing the clock, the hour hand will go to just slightly before the 5th hour, and the minute
hand will go to exactly the 50th minute. So the answer is 4:50.

3. How much would you pay for a $250 suit at a 45% discount?

Solution

45% of a $250 is 112.5. So you have to subtract this from $250, since it’s a discount. 250 -
112.5 = $137.5, which is the correct answer.



4. The words "IT IS COOL TO LIKE MATH" are written on a clear glass window. How many of
the letters in the sign look the same on either side of the window?

Solution

IT, I, OO, TO, I, MATH are all symmetrical. So the answer is 12.

5. In a certain week, ground beef costs $15.00 per 3 kg. How much does 4 kg of ground beef cost?

Solution

If 3 kg costs 15 dollars, then 1 kg costs 5 dollars (unit cost). So 4 kg will cost 20 dollars (4 ×
5).

6. Steve made 6 out of 8 free throw shots. The percentage of shots that he does not make is

Solution

If he makes 6, he doesn’t make 2 of them. So 2 out of 8 is 25%.

7. A large box of chocolates and a small box of chocolates together cost $15. If the large box
costs $3 more than the small box, what is the price of the small box of chocolates?

Solution

Let x be the cost of the small box. Then the large box costs x+3. The total cost is 15 dollars.
So x + (x + 3) = 2x + 3 = 15. Solving for x, we get x = 6. Therefore the small box costs 6
dollars.

Part B - 5 points each

8. Dale drives east at 120 km/h and Jeff goes west at 130 km/h. How far apart in kilometres are
they after 2 hours?

Solution

In two hours, Dale will have gone 120 × 2 = 240 kilometres east, while Jeff will have gone
130 × 2 = 260 kilometres west.

Therefore, since these are opposite directions, they will be 500 km apart after two hours.
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9. Jessica decides to train for a marathon (26 miles) On the first day, she runs 2 miles. On
the second day, she runs 5 miles. On the third and fourth days, she runs 8 and 11 miles,
respectively. On which day will she run 26 miles?

Solution

Let n be the number of days she was running. Every day that passes, the distance she runs
increases by 3 miles. The pattern is an = 2 + (n − 1) × 3. So, to find out how many days it
took her to run 26 miles, set an = 26 and solve for n.

26 = 2 + (n − 1) × 3

26 − 2 = 2 + (n − 1) × 3 − 2

24 = (n − 1) × 3

24 ÷ 3 = (n − 1) × 3 ÷ 3

8 = (n − 1)

8 + 1 = n − 1 + 1

9 = n

Therefore it takes her 9 days to run 26 miles.

10. Two trains are heading towards each other at 30 m/s. They are initially 1 km apart. How far
apart are they after 10 s?

Solution

After 10 s, going 30 m/s, each train will have moved toward each other 300 m. So in total,
they have covered 600 m of the track. Since 1 km = 1000 m, there is 400 m of track left to
go before they hit. Therefore they are 400 m apart.

11. Achilles and Hector are in a race. Achilles runs at 15 m/s, while Hector runs at 13 m/s. How
long does it take for Achilles to be 160 m ahead of Hector?

Solution

This was a separation rate question, which we saw in our rates and ratio question. The rate
at which the distance between them is changing is 2 m/s, so every second, the distance between
them grows by 2 m. The ratio we set up is 1 s : 2 m, since we’re trying to solve for time. The
unit cost is 0.5 ÷ 1 = 0.5. Multiply this by 160, the quantity we actually know. The answer
is 80, so it takes Achilles 80 seconds to be 160 m ahead of Hector.
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12. Frodo is trying to climb Mount Doom. He runs at 5 m/s for the first 5 minutes, but soon hits a
rocky patch, causing his speed to drop down to 3 m/s. He maintains this speed until he reaches
the top. If the distance up Mount Doom is 3000 m in total, for how long was Frodo running
on the rocky patch?

Solution

In the first 5 minutes, or 300 s, Frodo travels 300 × 5 = 1500 m. But Mount Doom is 3000 m
tall. So Frodo has 3000 − 1500 = 1500 m left to travel on the rocky path. On the rocky path,
he runs 3 m/s. We want to find his TIME, and using the kinematics triangle, t = d ÷ s. The
distance is 1500 m; the speed is 3 m/s. Therefore, his time is 1500 ÷ 3 = 500s. Frodo spends
500 s running on the rocky patch.

13. Fred weighs half as much as Frank, and Finnigan weighs three times as much as Fred. To-
gether, they weigh 720 pounds. How much does Finnigan weigh?

Solution

Let x be Fred’s weight. Since Fred weighs HALF as much as Frank, Frank weighs twice as
much as Fred. So Frank weighs 2 × x. Finnigan weighs three times as much as Fred, so he
weighs 3 × x.

Their total weight is 720 pounds. So x + 2 × x + 3 × x = 720. But then 6 × x = 720. Divide
both sides by 6 to get x = 120. So Fred’s weight is 120, and hence Finnigan’s weight is 360.

14. Nancy can plant 50 flowers in 30 minutes. When she works together with Sid, they can plant
125 flowers in an hour. If Sid was working alone, how long would it take him to plant 50
flowers?

Solution

In one hour, Nancy plants 100 flowers, since it takes her HALF an hour to plant 50 of them.
If she is working together with Sid and they plant 125 flowers in total, it must be that Sid
planted the other 25 flowers. So Sid takes 1 hour to plant 25 flowers. 1 hour : 25 flowers is
the ratio. The unit cost is 0.04. Multiply this by 50 to get 2. Therefore, it will take him 2
hours to plant 50 flowers.
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Part C - 8 points each

15. An item is marked up by 20%, then marked down by 10%, then marked up by 15% again. What single
markup percentage would have the same effect?

Solution

The trick to this problem is to pick any price and see what happens when we do the markups and mark downs.
Let’s say the price is 10 dollars. If 10 dollars is marked up by 20%, 20% of 10 dollars is 2 dollars, so the new
price is 10 + 2 = 12 dollars.

Then 12 dollars is marked down by 10%. 10% of 12 dollars is $1.20. So 12 - 1.20 = $10.80.

Then $10.80 is marked up by 15% again. 15% of $10.80 is 0.15 × 10.80 = 1.62. So the new price is 10.80 +
1.62 = $ 12.42. Since the original price was 10 dollars, and the final price is 12.42, clearly it was marked UP
by 2.42. What percentage of 10 dollars is 2.42? 2.42 ÷ 10.00 = 0.242 × 100% = 24.2%, which is your final
answer.

16. Jon, Cam and Tara are painting the living room. Jon can paint a living room in 8 hours; Cam takes 5 hours;
Tara takes 4 hours. Rounded to two decimal places, how many hours does it take them to finish painting if
they work together?

Solution

If Jon takes 8 hours to finish 1 living room, then in 1 hour, he finishes 1/8 = 0.125 of a living room. Similarly,
Cam finishes 1/5 = 0.2 of a living room, and Tara finishes 1/4 = 0.25 of a living room.

Working together, they finish 0.125 + 0.2 + 0.25 = 0.575 of a living room in one hour. But we want to solve
for how long it takes them to finish 1 living room.

The ratio is 1 hour : 0.575 of a living room. The unit cost is 1 ÷ 0.575 ≈ 1.74. Multiply 1.74 by the number
of living rooms (1), which gives 1.74. Therefore, it takes them 1.74 hours to finish 1 living room.

17. A number of chicken and rabbits are placed together in the same cage. Thirty-five heads and ninety-four feet
are counted. What is the difference between the number of chickens and rabbits (as a positive number)?

Solution

This was actually taken from a Chinese mathematician’s book of problems, written over 800 years ago.

This problem almost certainly required algebra, but it could also be solved by trial and error.

Let C be the number of chickens. Let R be the number of rabbits.

The number of heads tells us to the total number of rabbits and chickens. C + R = 35 (Equation 1).

Since every chicken has 2 feet, and every rabbit has 4 feet, the number of chicken feet is 2×C, and the number
of rabbit feet is 4 × R. But the total number of feet is 94, so 2 × C + 4 × R = 94 (Equation 2).

In equation 2, divide both sides by 2 to get C + 2R = 47. From equation (1), if C + R = 35, then C = 35 − R.
Substitute this into equation (2) - C + 2R = (35 − R) + 2R = 35 + R = 47. So 35 + R = 47. But then
R = 47 − 35 = 12. Hence there are 12 rabbits, and so there must be 23 chickens. The difference is then
23 − 12 = 11.
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