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1.  The quadrants in a Cartesian plane are numbered I-IV, starting in the upper right quadrant and going counter-

clockwise, as shown in the diagram. If they are dancing where the “X” is, they are dancing in quadrant II. 

II or 2 

2. If the prom committee spent 
4104099.2 × quans and needs to make a profit of 

3102.1 × quans, they must 

make 1200 + 24099 = 25299 quans total selling tickets. If each ticket costs 27 quans, they must sell
27

25299
, or 

937 tickets. 

937 

3. There are 16 square tiles; those are the smallest squares. There are 9 medium sized squares, each made of 4 

square tiles. There are 4 larger squares, each made of 9 square tiles. Finally, the whole dance floor is a square, so 

the total number of squares is 16 + 9 + 4 + 1 = 30. Notice that this is the sum of the first 4 square numbers.  
30 

4. Because prom is 4 hours long, DJ Taka will cost 500 + 4(75) quans, or 800 quans total. DJ Maude will cost 750 

+ 4(50) quans, or 950 quans total. DJ Mat will cost 4(250) quans, or 1,000 quans total. DJ Taka is the cheapest DJ. 

DJ Mat is the most expensive, costing 1,000 quans. Taka will only cost 800 quans, so the prom committee will save 

200 quans by hiring the least expensive DJ instead of the most expensive. 

200 

5. The formula for the surface area of a cube is 
26s , where s is the edge length. The length of the edge is 2 feet, or 

24 inches. 
2)24(6× = 3456 square inches. Each tile has a surface area of 9 square inches. 

9

3456
= 384. 384 tiles 

are needed. 

384 

6. If the dance floor is a square with sides of length 20 feet, its area is 400 square feet. There are 18 couples 

dancing, who each take up 5 square feet of space. 5 x 18 = 90 square feet. With the 10 square feet of space that is 

empty, this makes 100 square feet not occupied by single dancers. Subtract 100 from 400 to find that single dancers 

take up 300 square feet of space. Divide this by 3 square feet, the room a single dancer takes up, to discover that 

there are 100 single dancers. 

100  

7. To figure out which cup he must bring her punch in, we must find the volume of each cup. The formula used to 

find the volume of a cylinder is Bh, where B represents the area of the base and h is the height of the cylinder. 

Because the bottoms of cylinders are circles, B can be found using π r
2
, where r is the radius of the cup. The 

smallest cup, with a radius of 3 cm, has a base area of 9π cm
2
; its height is 12cm, so the volume is 9π  x 12, or 

108π cm
3
.  The medium-sized cup, with a radius of 4cm, has a base area of 16π cm

2
; its height is 9cm, so the 

volume is 16π x 9, or 144π cm
3
.  The large cup, with a radius of 5cm, has a base area of 25π cm

2
; its height is 16 

cm, so the volume is 25π x 16, or 400π  cm
3
.  The volumes of the three cups are 108π cm

3
, 144π  cm

3
, and 

400π  cm
3
, or 108π ml, 144π ml, and 400π ml. Because they are only filled three-quarters of the way with liquid, 

multiply each of these volumes by three-fourths. The punch will thus fill 81π ml, 108π ml, and 300π ml of the 

cups respectively. 108π  is the only number between 100π  and 120π , so the cup she chooses is the middle-sized 

cup, which has a volume of 144 π  ml. 

144π  ml 

8. If dress is on sale for 30% off, the sale price will be (100-30)%, or 70% of the original price of the dress. 400 x 

70% is the same as 
100

70
400× , which equals 280. The dress costs 280 quans, but Alera only has 230 quans. 280-

230 = 50, so she needs 50 additional quans to be able to afford the dress. 

50 

9. To solve this problem, you must first convert the number of tickets from bases 4 and 6 to base 10. To do this, 

start with Festoya’ ticket count, 64523 . In base 6, each column from the right represents 6 to an increasing power. 

To convert this to base 10, start with the ones column. This column is in every number, and it always represents the 

number of ones in a number. There is a 3 in the ones column, so (3 x 1) = 3. Move to the column to the left, with a 

2. The last column represented 
06 , or 1. This column represents 

16 , which is 6. Multiply the number in this 

column times 6. (2 x 6) = 12. Move to the left again. This column represents 
26 , or 36. Multiply. (5 x 36) = 180. 

Move left one more time. This last column represents 
36 , or 216. Multiply 4 times 216 to get 864. Now add all 

those numbers together. 864 + 180 + 12 + 3 = 1059. Repeat these steps with Riell’s count, substituting 4s for 6s. 

Riell thus sold 54 ticks and Festoya thus sold 1059. Zorkon requires the numbers in base 9, so convert 54 + 1059, 

or 1113 to base 9. To do this, count the powers of 9 until you find one that is just above 1113.  

1466 9 or  

1466 



65619

7299

819

,99

4

3

2

1

=

=

=

=

6561 is too big, so go down one power of 9. Now, how many times does 729 go in to 1113? Once. 

Subtract (729 x 1) from 1113 and you get 384. How many times does 81, the next power of 9, go into 384? 4 times. 

Subtract (81 x 4) from 834 and you get 60. 9 goes into 60 6 times, so subtract (9 x6) from 60 and you’re left with 6, 

which goes in the final column. They submit 1466 9  as the number of tickets to Zorkon. 

10. Laon only has one pink item and must wear pink, so when choosing a jacket, he must choose the pink one in 

every possible outfit. He has 4 ties, 3 pairs of sunglasses, 7 different belts, 5 different pairs of socks, and 9 different 

pairs of shoes to make outfits with. Because each item can be paired up with each of another type of item, you can 

find the number of possible outfits by multiplying the numbers of each item he has. 4 x 3 x 7 x 5 x 9 is 3780, so 

there are 3780 possible outfits for Laon to choose from. 

3780  

11. 11 total students like haggis. 6 of these also like one other item, so they do not like exclusively haggis. That 

leaves 5 remaining students. 3 of these students like all 3 items, so they also do not like exclusively haggis. 5-3=2, 

so there are 2 students that like only haggis. 
2 

12.  A fulcrum looks like a cone with the top part, with the point, removed. First, convert all the dimensions into 

inches. The 8 feet height becomes a height of 96 inches and the bottom radius becomes 24 inches.  The string is in 

the exact middle of the frustum, so the radius of the circle it makes is the average of the radii of the top and bottom 

faces. 15
2

246
=

+
, so the radius of the circle the string makes is 15 inches. To find out how long the string needs 

to be, you can simply find the circumference (the distance around) of the circle it makes around the frustum. The 

circumference is equal to 2π r, where r is the radius of a circle. Substitute 15 for r and you find that the 

circumference of the circle is 30π inches. 
30π  
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