
Individual – 5th Grade

Instructions: Problems 1 – 10 are multiple choice and count towards your team score. Bubble
in the letter on your answer sheet. Be sure to erase all mistakes completely.

1. If the first two rolls of a fair standard six-sided die resulted in a 2 and a 3, what is the
probability that the next roll of the same die will result in a 6?

(A)
1

6
(B)

1

4
(C)

1

3
(D)

1

2
(E) 0

2. Which of the following fractions is not in simplest form?

(A)
324

721
(B)

111

212
(C)

414

675
(D)

214

215
(E)

39

121

3. How many terms are in the geometric sequence:
1

9
,
1

3
, 1, . . . , 2187?

(A) 6 (B) 7 (C) 9 (D) 10 (E) 11

4. How many perfect squares are less than or equal to 2012?

(A) 20 (B) 24 (C) 25 (D) 45 (E) 46

5. What is the median of the following set of data:

{

2

3
, 0.666, (0.81)2, 0.67,

5

8

}

?

(A)
2

3
(B) 0.666 (C) (0.81)2 (D) 0.67 (E)

5

8

6. The distance from the Earth to the Sun is approximately 1.5× 108 kilometers. Suppose that
Jean had a magical vehicle that flies at a steady 900 kilometers per hour, no matter what
kind of atmosphere (or lack of atmosphere) she is flying through. To the nearest year, how
many years would it take the vehicle to make it to the Sun?

(A) 1 (B) 19 (C) 456 (D) 6,944 (E) 166,667

7. Which of the following points is farthest away from the point with coordinates (0, 0)?

(A) (8, 8) (B) (7, 10) (C) (9, 7) (D) (1, 22) (E) (20, 2)

8. Which of the following pairs of adjectives cannot both accurately describe a pair of angles?

(A) Congruent and adjacent
(B) Opposite and congruent
(C) Complementary and acute
(D) Supplementary and obtuse
(E) Opposite and supplementary



9. Suppose that you have four pieces of fruit – an apple, pear, orange, and peach – and you want
to figure out which weighs the most. You find that the apple weighs less than the orange, the
peach weighs more than the apple, and the pear weighs more than the peach. Which of the
four fruits is the heaviest?

(A) Apple (B) Pear (C) Orange (D) Peach (E) Cannot be determined

10. Five-year-old Justin is trying to choose three friends from his eight preschool classmates. How
many different ways could he select these three friends?

(A) 24 (B) 56 (C) 112 (D) 256 (E) 336

Problems 11 – 30: Bubble in your answers on the answer sheet. Be sure to erase all mistakes
completely. You do not need to bubble in leading zeros – the answer of “7” does not need to be

answered as “007”. If your answer is a fraction like
3

16
, bubble in 316.

11. The recipe for a healthy and tasty spinach smoothie calls for 12 cups of yogurt. When you

look through your kitchen, you can only find a measuring utensil that measures
2

3
of a cup.

Assuming you fill the measuring utensil precisely and pour the entire contents of the cup into
the blender each time, how many times will you have to fill the utensil in order to make the
spinach smoothie?

12. Suppose that Marshawn Lynch, a football player, had six plays in the first quarter of the
Seattle Seahawks game. Those six plays were: 12 yard gain, 18 yard gain, 4 yard loss, 4 yard
loss, 4 yard loss, and a 12 yard gain. What was his average net gain, in yards, during the first
quarter?

13. In her closet, Gloria has 28 unique t-shirts, 11 unique pairs of jeans, and 3 unique pairs of
shoes. If her school outfit will consist of one t-shirt, one pair of jeans, and one pair of matching
shoes, how many unique outfits does she have to choose from?

14. Evaluate the expression:
3

4
−

1

14
+

1

2
−

3

7
. Express your answer as a reduced fraction.

15. The numbers 1 through 10, inclusively, were each written on a piece of paper and put into
a hat. What is the probability that, without replacement, you will randomly draw a prime
number followed by another prime number? Express your answer as a reduced fraction.

16. In your parents’ garage, you can see that
1

3
of the floor space is covered with the minivan and

2

5
of the floor space is covered with hundreds of boxes containing all your old homework. You

are able to determine that there is nothing covering the remaining 160 square feet of floor
space. What is the area, in square feet, of the entire garage floor?



17. An orchestra class is fundraising for a trip to Disneyland. While preparing their bake sale,
they determined that the ingredients for each item would cost $0.08. If there is a one-time
cost of $10 to make all the promotional signs for the fundraiser and they plan on selling each
item for $0.75, what is the fewest number of items that would have to be sold in order to
achieve a net profit of at least $500?

18. Between 1928 and 1961, the official world record in long jump increased from 25 feet, 11 inches
to 27 feet, 2 inches. To the nearest tenth of a percent, by what percentage did the record
increase?

19. In an effort to build her college savings fund, 5-year-old Larisa made a resolution to put a
continually greater amount of money into her piggy bank each day. On the first day, she put
a certain number of pennies in the bank. On each successive day after that, she put in two
more pennies than she did the previous day. If her piggy bank had $2 after the 10th day, how
many pennies did she put into her piggy bank on the first day?

20. If ME × U = US, where each letter represents a different digit, what is the greatest possible
value of the two-digit number US?

21. The average weight of three weights is 28 pounds. The medium-sized weight is twice the
weight of the smallest one, and the large weight is twice the weight of the medium weight.
How many pounds does the largest weight weigh?

22. Ben was told to choose any positive number he wanted, then to follow the following steps in
order: add 4, multiply by 7, subtract 1, divide by 3, subtract 27, then square the final number.
Ben’s friend then asked him for his final result, which was 6,400. What was the number that
Ben originally chose?

23. In triangle ABC, the measure of the exterior angle of 6 A is 144◦ and the degree measure of
6 C is twice the sum of the degree measures of 6 A and 6 B. What is the degree measure of
6 B?

24. Arthur the author has tried several pricings of his book, Irrational, but Real Fears of Mathe-

matics. When he priced the book at $24, 5,000 copies sold. When he priced the book at $10,
12,000 copies sold. Assuming the cost and the number of copies sold have a linear relationship,
how much should he charge in order to sell exactly 14,750 copies? Express your answer as
a decimal number of dollars.

25. Suppose that you have worked in a job where you receive a yearly raise equal to 5% of your
previous year’s salary. If your salary for 2012 is $100,000, what was your salary 5 years ago,
when rounded to the nearest thousand? Express your answer as a number of thousands
of dollars.

26. If the digits 0, 2, 4, 6, and 8 are arranged randomly into a five-digit number, what is the
probability that the number is divisible by 4? Express your answer as a reduced fraction.
(Note: The leftmost digit of a five-digit number cannot be 0.)



27. The point with coordinates (5, 9) is translated 12 units to the left, 6 units down, reflected
across the x-axis, and finally reflected across the y-axis. What is the sum of the coordinates
of the new point?

28. What is the value of x+ y based on the following system of equations?

2x+ 3y = 23

5x− 2y = 29

29. When pouring some milk into your cylindrical cup, you accidentally filled it up too high – all
the way to the top! To make sure you will not spill the milk when you carry it to the table,
you decided to use your cup of milk to completely fill a smaller cylindrical cup with a base
radius of 4 inches. The larger cup has a base radius of 6 inches and a height of 12 inches, and
the milk is now only 8 inches deep. What was the height, in inches, of the smaller cup?

30. An alien couple wanted to know what their children would turn out like, so using their
advanced technology, they determined that there was a 20% probability of a child of theirs
being part-human. If they decided to have three children, what is the probability that at least
two of their children will be part-human? Express your answer to the nearest tenth of
a percent.



Individual – 6th Grade

Instructions: Problems 1 – 10 are multiple choice and count towards your team score. Bubble
in the letter on your answer sheet. Be sure to erase all mistakes completely.

1. If the first two rolls of a fair standard six-sided die resulted in a 2 and a 3, what is the
probability that the next roll of the same die will result in a 6?

(A)
1

6
(B)

1

4
(C)

1

3
(D)

1

2
(E) 0

2. Which of the following fractions is not in simplest form?

(A)
324

721
(B)

111

212
(C)

414

675
(D)

214

215
(E)

39

121

3. How many terms are in the geometric sequence:
1

9
,
1

3
, 1, . . . , 2187?

(A) 6 (B) 7 (C) 9 (D) 10 (E) 11

4. How many perfect squares are less than or equal to 2012?

(A) 20 (B) 24 (C) 25 (D) 45 (E) 46

5. What is the median of the following set of data:

{

2

3
, 0.666, (0.81)2, 0.67,

5

8

}

?

(A)
2

3
(B) 0.666 (C) (0.81)2 (D) 0.67 (E)

5

8

6. The distance from the Earth to the Sun is approximately 1.5× 108 kilometers. Suppose that
Jean had a magical vehicle that flies at a steady 900 kilometers per hour, no matter what
kind of atmosphere (or lack of atmosphere) she is flying through. To the nearest year, how
many years would it take the vehicle to make it to the Sun?

(A) 1 (B) 19 (C) 456 (D) 6,944 (E) 166,667

7. Which of the following points is farthest away from the point with coordinates (0, 0)?

(A) (8, 8) (B) (7, 10) (C) (9, 7) (D) (1, 22) (E) (20, 2)

8. Which of the following pairs of adjectives cannot both accurately describe a pair of angles?

(A) Congruent and adjacent
(B) Opposite and congruent
(C) Complementary and acute
(D) Supplementary and obtuse
(E) Opposite and supplementary



9. Suppose that you have four pieces of fruit – an apple, pear, orange, and peach – and you want
to figure out which weighs the most. You find that the apple weighs less than the orange, the
peach weighs more than the apple, and the pear weighs more than the peach. Which of the
four fruits is the heaviest?

(A) Apple (B) Pear (C) Orange (D) Peach (E) Cannot be determined

10. Five-year-old Justin is trying to choose three friends from his eight preschool classmates. How
many different ways could he select these three friends?

(A) 24 (B) 56 (C) 112 (D) 256 (E) 336

Problems 11 – 30: Bubble in your answers on the answer sheet. Be sure to erase all mistakes
completely. You do not need to bubble in leading zeros – the answer of “7” does not need to be

answered as “007”. If your answer is a fraction like
3

16
, bubble in 316.

11. The recipe for a healthy and tasty spinach smoothie calls for 12 cups of yogurt. When you

look through your kitchen, you can only find a measuring utensil that measures
2

3
of a cup.

Assuming you fill the measuring utensil precisely and pour the entire contents of the cup into
the blender each time, how many times will you have to fill the utensil in order to make the
spinach smoothie?

12. Suppose that Marshawn Lynch, a football player, had six plays in the first quarter of the
Seattle Seahawks game. Those six plays were: 12 yard gain, 18 yard gain, 4 yard loss, 4 yard
loss, 4 yard loss, and a 12 yard gain. What was his average net gain, in yards, during the first
quarter?

13. In her closet, Gloria has 28 unique t-shirts, 11 unique pairs of jeans, and 3 unique pairs of
shoes. If her school outfit will consist of one t-shirt, one pair of jeans, and one pair of matching
shoes, how many unique outfits does she have to choose from?

14. Evaluate the expression:
3

4
−

1

14
+

1

2
−

3

7
. Express your answer as a reduced fraction.

15. The numbers 1 through 10, inclusively, were each written on a piece of paper and put into
a hat. What is the probability that, without replacement, you will randomly draw a prime
number followed by another prime number? Express your answer as a reduced fraction.

16. In your parents’ garage, you can see that
1

3
of the floor space is covered with the minivan and

2

5
of the floor space is covered with hundreds of boxes containing all your old homework. You

are able to determine that there is nothing covering the remaining 160 square feet of floor
space. What is the area, in square feet, of the entire garage floor?



17. An orchestra class is fundraising for a trip to Disneyland. While preparing their bake sale,
they determined that the ingredients for each item would cost $0.08. If there is a one-time
cost of $10 to make all the promotional signs for the fundraiser and they plan on selling each
item for $0.75, what is the fewest number of items that would have to be sold in order to
achieve a net profit of at least $500?

18. Between 1928 and 1961, the official world record in long jump increased from 25 feet, 11 inches
to 27 feet, 2 inches. To the nearest tenth of a percent, by what percentage did the record
increase?

19. In an effort to build her college savings fund, 5-year-old Larisa made a resolution to put a
continually greater amount of money into her piggy bank each day. On the first day, she put
a certain number of pennies in the bank. On each successive day after that, she put in two
more pennies than she did the previous day. If her piggy bank had $2 after the 10th day, how
many pennies did she put into her piggy bank on the first day?

20. If ME × U = US, where each letter represents a different digit, what is the greatest possible
value of the two-digit number US?

21. The average weight of three weights is 28 pounds. The medium-sized weight is twice the
weight of the smallest one, and the large weight is twice the weight of the medium weight.
How many pounds does the largest weight weigh?

22. Ben was told to choose any positive number he wanted, then to follow the following steps in
order: add 4, multiply by 7, subtract 1, divide by 3, subtract 27, then square the final number.
Ben’s friend then asked him for his final result, which was 6,400. What was the number that
Ben originally chose?

23. In triangle ABC, the measure of the exterior angle of 6 A is 144◦ and the degree measure of
6 C is twice the sum of the degree measures of 6 A and 6 B. What is the degree measure of
6 B?

24. Arthur the author has tried several pricings of his book, Irrational, but Real Fears of Mathe-

matics. When he priced the book at $24, 5,000 copies sold. When he priced the book at $10,
12,000 copies sold. Assuming the cost and the number of copies sold have a linear relationship,
how much should he charge in order to sell exactly 14,750 copies? Express your answer as
a decimal number of dollars.

25. Suppose that you have worked in a job where you receive a yearly raise equal to 5% of your
previous year’s salary. If your salary for 2012 is $100,000, what was your salary 5 years ago,
when rounded to the nearest thousand? Express your answer as a number of thousands
of dollars.

26. If the digits 0, 2, 4, 6, and 8 are arranged randomly into a five-digit number, what is the
probability that the number is divisible by 4? Express your answer as a reduced fraction.
(Note: The leftmost digit of a five-digit number cannot be 0.)



27. The point with coordinates (5, 9) is translated 12 units to the left, 6 units down, reflected
across the x-axis, and finally reflected across the y-axis. What is the sum of the coordinates
of the new point?

28. What is the value of x+ y based on the following system of equations?

2x+ 3y = 23

5x− 2y = 29

29. When pouring some milk into your cylindrical cup, you accidentally filled it up too high – all
the way to the top! To make sure you will not spill the milk when you carry it to the table,
you decided to use your cup of milk to completely fill a smaller cylindrical cup with a base
radius of 4 inches. The larger cup has a base radius of 6 inches and a height of 12 inches, and
the milk is now only 8 inches deep. What was the height, in inches, of the smaller cup?

30. An alien couple wanted to know what their children would turn out like, so using their
advanced technology, they determined that there was a 20% probability of a child of theirs
being part-human. If they decided to have three children, what is the probability that at least
two of their children will be part-human? Express your answer to the nearest tenth of
a percent.



Individual – 7th Grade

Instructions: Problems 1 – 10 are multiple choice and count towards your team score. Bubble
in the letter on your answer sheet. Be sure to erase all mistakes completely.

1. The distance from the Earth to the Sun is approximately 1.5× 108 kilometers. Suppose that
Jean had a magical vehicle that flies at a steady 900 kilometers per hour, no matter what
kind of atmosphere (or lack of atmosphere) she is flying through. To the nearest year, how
many years would it take the vehicle to make it to the Sun?

(A) 1 (B) 19 (C) 456 (D) 6,944 (E) 166,667

2. Which of the following points is farthest away from the point with coordinates (0, 0)?

(A) (8, 8) (B) (7, 10) (C) (9, 7) (D) (1, 22) (E) (20, 2)

3. Which of the following pairs of adjectives cannot both accurately describe a pair of angles?

(A) Congruent and adjacent
(B) Opposite and congruent
(C) Complementary and acute
(D) Supplementary and obtuse
(E) Opposite and supplementary

4. Suppose that you have four pieces of fruit – an apple, pear, orange, and peach – and you want
to figure out which weighs the most. You find that the apple weighs less than the orange, the
peach weighs more than the apple, and the pear weighs more than the peach. Which of the
four fruits is the heaviest?

(A) Apple (B) Pear (C) Orange (D) Peach (E) Cannot be determined

5. Five-year-old Justin is trying to choose three friends from his eight preschool classmates. How
many different ways could he select these three friends?

(A) 24 (B) 56 (C) 112 (D) 256 (E) 336

6. How many positive factors does 2012 have?

(A) 2 (B) 6 (C) 12 (D) 22 (E) 36

7. Which is the correct simplification of the algebraic expression:
x(3x2y + 2xz + 11yz)

3x2
?

(A)
3y + 2z + 11yz

3
(B)

3x2y + 2xz + 11yz

3x
(C)

x2y + 2xz + 11yz

x

(D)
x(3y + 2xz + 11yz)

3
(E) Cannot be simplified



8. If −1 < x < 0, which of the following expressions has the greatest value?

(A) 1− x (B) |x| (C) 100x (D) x2 (E) Cannot be determined

9. Given two circles that do not intersect nor overlap, how many common tangents can be drawn?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

10. If a plane were to intersect a cube, which of the following figures could not describe the
intersection?

(A) Line (B) Triangle (C) Square
(D) Hexagon (E) All four could describe the shape

Problems 11 – 30: Bubble in your answers on the answer sheet. Be sure to erase all mistakes
completely. You do not need to bubble in leading zeros – the answer of “7” does not need to be

answered as “007”. If your answer is a fraction like
3

16
, bubble in 316.

11. The average weight of three weights is 28 pounds. The medium-sized weight is twice the
weight of the smallest one, and the large weight is twice the weight of the medium weight.
How many pounds does the largest weight weigh?

12. Ben was told to choose any positive number he wanted, then to follow the following steps in
order: add 4, multiply by 7, subtract 1, divide by 3, subtract 27, then square the final number.
Ben’s friend then asked him for his final result, which was 6,400. What was the number that
Ben originally chose?

13. In triangle ABC, the measure of the exterior angle of 6 A is 144◦ and the degree measure of
6 C is twice the sum of the degree measures of 6 A and 6 B. What is the degree measure of
6 B?

14. Arthur the author has tried several pricings of his book, Irrational, but Real Fears of Mathe-

matics. When he priced the book at $24, 5,000 copies sold. When he priced the book at $10,
12,000 copies sold. Assuming the cost and the number of copies sold have a linear relationship,
how much should he charge in order to sell exactly 14,750 copies? Express your answer as
a decimal number of dollars.

15. Suppose that you have worked in a job where you receive a yearly raise equal to 5% of your
previous year’s salary. If your salary for 2012 is $100,000, what was your salary 5 years ago,
when rounded to the nearest thousand? Express your answer as a number of thousands
of dollars.

16. If the digits 0, 2, 4, 6, and 8 are arranged randomly into a five-digit number, what is the
probability that the number is divisible by 4? Express your answer as a reduced fraction.
(Note: The leftmost digit of a five-digit number cannot be 0.)



17. The point with coordinates (5, 9) is translated 12 units to the left, 6 units down, reflected
across the x-axis, and finally reflected across the y-axis. What is the sum of the coordinates
of the new point?

18. What is the value of x+ y based on the following system of equations?

2x+ 3y = 23

5x− 2y = 29

19. When pouring some milk into your cylindrical cup, you accidentally filled it up too high – all
the way to the top! To make sure you will not spill the milk when you carry it to the table,
you decided to use your cup of milk to completely fill a smaller cylindrical cup with a base
radius of 4 inches. The larger cup has a base radius of 6 inches and a height of 12 inches, and
the milk is now only 8 inches deep. What was the height, in inches, of the smaller cup?

20. An alien couple wanted to know what their children would turn out like, so using their
advanced technology, they determined that there was a 20% probability of a child of theirs
being part-human. If they decided to have three children, what is the probability that at least
two of their children will be part-human? Express your answer to the nearest tenth of
a percent.

21. Suppose that a right triangle has legs with lengths of 13x and 41x+1 and a hypotenuse with
a length of 43x+ 1. What is the unit measure of the length of the hypotenuse?

22. Define a run to be 3 consecutive integers in increasing or decreasing order. For example,
“10, 11, 12” and “15, 14, 13” are runs, but “11, 12, 10” and “11, 13, 15” are not. What is
the probability that you will roll a run if you roll a fair standard six-sided die three times?
Express your answer as a reduced fraction.

23. If ABC and ADE are similar right triangles as shown below, what is the area of △ADE?

b b

b b

bA

B C

D E

{

10

12

16

24. What is the sum of the digits in the product of 25,892,201 and 20,000,000,002?

25. What is the product of
1

10
and the smallest positive integer that is divisible by the eight

smallest positive even integers?



26. In the figure below, six congruent circles are inscribed in rectangle MATH . The center of
the bottom left circle is Z. If the combined area of the six circles is 96π, what is the distance
from A to Z? Express your answer to the nearest tenth.

b b

bb

b

M A

TH

Z

27. A spinner game is created where the first spinner has a probability of
1

2
of landing on blue,

3

8

on red, and
1

8
on yellow. When the spinner lands on one of the colors, a second spinner of that

color is chosen. There is a probability of
1

2
of landing on “win” with the blue spinner,

1

4
with

the red spinner, and
1

8
with the yellow spinner. Given that someone played this game and

won, what is the probability that he did so with the blue spinner? Express your answer
to the nearest percent.

28. Suppose that a spherical ball with a volume of 2,500 cubic inches is rolling down a hill along
a straight line. If the path from the top to the bottom of the hill is half of a mile, how many
full rotations will the ball make before it reaches the bottom of the hill?

29. Maria went to a fair where students had built models of the Pyramids, and being obsessed
with mathematics, she wanted to figure out the volume of one of these pyramids. Of course,
she knew she could figure it out with only two measurements. She determined the length of
one side of the square base was 20 inches and that the slant height was 40 inches. To the
nearest cubic foot, what is the volume of the model that she observed?

30. For how many integers k will no real solutions exist for the equation 3x2 + kx+ 2 = 0?



Individual – 8th Grade

Instructions: Problems 1 – 10 are multiple choice and count towards your team score. Bubble
in the letter on your answer sheet. Be sure to erase all mistakes completely.

1. The distance from the Earth to the Sun is approximately 1.5× 108 kilometers. Suppose that
Jean had a magical vehicle that flies at a steady 900 kilometers per hour, no matter what
kind of atmosphere (or lack of atmosphere) she is flying through. To the nearest year, how
many years would it take the vehicle to make it to the Sun?

(A) 1 (B) 19 (C) 456 (D) 6,944 (E) 166,667

2. Which of the following points is farthest away from the point with coordinates (0, 0)?

(A) (8, 8) (B) (7, 10) (C) (9, 7) (D) (1, 22) (E) (20, 2)

3. Which of the following pairs of adjectives cannot both accurately describe a pair of angles?

(A) Congruent and adjacent
(B) Opposite and congruent
(C) Complementary and acute
(D) Supplementary and obtuse
(E) Opposite and supplementary

4. Suppose that you have four pieces of fruit – an apple, pear, orange, and peach – and you want
to figure out which weighs the most. You find that the apple weighs less than the orange, the
peach weighs more than the apple, and the pear weighs more than the peach. Which of the
four fruits is the heaviest?

(A) Apple (B) Pear (C) Orange (D) Peach (E) Cannot be determined

5. Five-year-old Justin is trying to choose three friends from his eight preschool classmates. How
many different ways could he select these three friends?

(A) 24 (B) 56 (C) 112 (D) 256 (E) 336

6. How many positive factors does 2012 have?

(A) 2 (B) 6 (C) 12 (D) 22 (E) 36

7. Which is the correct simplification of the algebraic expression:
x(3x2y + 2xz + 11yz)

3x2
?

(A)
3y + 2z + 11yz

3
(B)

3x2y + 2xz + 11yz

3x
(C)

x2y + 2xz + 11yz

x

(D)
x(3y + 2xz + 11yz)

3
(E) Cannot be simplified



8. If −1 < x < 0, which of the following expressions has the greatest value?

(A) 1− x (B) |x| (C) 100x (D) x2 (E) Cannot be determined

9. Given two circles that do not intersect nor overlap, how many common tangents can be drawn?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

10. If a plane were to intersect a cube, which of the following figures could not describe the
intersection?

(A) Line (B) Triangle (C) Square
(D) Hexagon (E) All four could describe the shape

Problems 11 – 30: Bubble in your answers on the answer sheet. Be sure to erase all mistakes
completely. You do not need to bubble in leading zeros – the answer of “7” does not need to be

answered as “007”. If your answer is a fraction like
3

16
, bubble in 316.

11. The average weight of three weights is 28 pounds. The medium-sized weight is twice the
weight of the smallest one, and the large weight is twice the weight of the medium weight.
How many pounds does the largest weight weigh?

12. Ben was told to choose any positive number he wanted, then to follow the following steps in
order: add 4, multiply by 7, subtract 1, divide by 3, subtract 27, then square the final number.
Ben’s friend then asked him for his final result, which was 6,400. What was the number that
Ben originally chose?

13. In triangle ABC, the measure of the exterior angle of 6 A is 144◦ and the degree measure of
6 C is twice the sum of the degree measures of 6 A and 6 B. What is the degree measure of
6 B?

14. Arthur the author has tried several pricings of his book, Irrational, but Real Fears of Mathe-

matics. When he priced the book at $24, 5,000 copies sold. When he priced the book at $10,
12,000 copies sold. Assuming the cost and the number of copies sold have a linear relationship,
how much should he charge in order to sell exactly 14,750 copies? Express your answer as
a decimal number of dollars.

15. Suppose that you have worked in a job where you receive a yearly raise equal to 5% of your
previous year’s salary. If your salary for 2012 is $100,000, what was your salary 5 years ago,
when rounded to the nearest thousand? Express your answer as a number of thousands
of dollars.

16. If the digits 0, 2, 4, 6, and 8 are arranged randomly into a five-digit number, what is the
probability that the number is divisible by 4? Express your answer as a reduced fraction.
(Note: The leftmost digit of a five-digit number cannot be 0.)



17. The point with coordinates (5, 9) is translated 12 units to the left, 6 units down, reflected
across the x-axis, and finally reflected across the y-axis. What is the sum of the coordinates
of the new point?

18. What is the value of x+ y based on the following system of equations?

2x+ 3y = 23

5x− 2y = 29

19. When pouring some milk into your cylindrical cup, you accidentally filled it up too high – all
the way to the top! To make sure you will not spill the milk when you carry it to the table,
you decided to use your cup of milk to completely fill a smaller cylindrical cup with a base
radius of 4 inches. The larger cup has a base radius of 6 inches and a height of 12 inches, and
the milk is now only 8 inches deep. What was the height, in inches, of the smaller cup?

20. An alien couple wanted to know what their children would turn out like, so using their
advanced technology, they determined that there was a 20% probability of a child of theirs
being part-human. If they decided to have three children, what is the probability that at least
two of their children will be part-human? Express your answer to the nearest tenth of
a percent.

21. Suppose that a right triangle has legs with lengths of 13x and 41x+1 and a hypotenuse with
a length of 43x+ 1. What is the unit measure of the length of the hypotenuse?

22. Define a run to be 3 consecutive integers in increasing or decreasing order. For example,
“10, 11, 12” and “15, 14, 13” are runs, but “11, 12, 10” and “11, 13, 15” are not. What is
the probability that you will roll a run if you roll a fair standard six-sided die three times?
Express your answer as a reduced fraction.

23. If ABC and ADE are similar right triangles as shown below, what is the area of △ADE?

b b

b b

bA

B C

D E

{

10

12

16

24. What is the sum of the digits in the product of 25,892,201 and 20,000,000,002?

25. What is the product of
1

10
and the smallest positive integer that is divisible by the eight

smallest positive even integers?



26. In the figure below, six congruent circles are inscribed in rectangle MATH . The center of
the bottom left circle is Z. If the combined area of the six circles is 96π, what is the distance
from A to Z? Express your answer to the nearest tenth.

b b

bb

b

M A

TH

Z

27. A spinner game is created where the first spinner has a probability of
1

2
of landing on blue,

3

8

on red, and
1

8
on yellow. When the spinner lands on one of the colors, a second spinner of that

color is chosen. There is a probability of
1

2
of landing on “win” with the blue spinner,

1

4
with

the red spinner, and
1

8
with the yellow spinner. Given that someone played this game and

won, what is the probability that he did so with the blue spinner? Express your answer
to the nearest percent.

28. Suppose that a spherical ball with a volume of 2,500 cubic inches is rolling down a hill along
a straight line. If the path from the top to the bottom of the hill is half of a mile, how many
full rotations will the ball make before it reaches the bottom of the hill?

29. Maria went to a fair where students had built models of the Pyramids, and being obsessed
with mathematics, she wanted to figure out the volume of one of these pyramids. Of course,
she knew she could figure it out with only two measurements. She determined the length of
one side of the square base was 20 inches and that the slant height was 40 inches. To the
nearest cubic foot, what is the volume of the model that she observed?

30. For how many integers k will no real solutions exist for the equation 3x2 + kx+ 2 = 0?


