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MONTANA COUNCIL OF TEACHERS OF MATHEMATICS
2013 MATH CONTEST

Dimensions and Shapes
DIRECTIONS: DO NOT WRITE ON THIS TEST. Place the best answer for each question on the separate answer sheet.

******************************************************************************************
1. The surface area of a cube is 216 ft2. What is the perimeter of the base?
A) 54 ft
B) 24 ft
C) 36 ft

D) 12 ft

2. A skier straight lines the North Bowl at Bridger Bowl. The skier is clocked at 67 feet per second. How fast is the
skier going in miles per hour?
A) 1 mph
B) 46 mph
C) 41 mph
D) 93mph
3. Which of the following side lengths could form a right triangle?
A) 5 in., 6 in, 7 in.
B) 5 in., 7 in., 9 in.
C) 4 in., 5 in., 9 in.

D) 9 in., 12 in., 15 in.

4. Devil’s Tower, a cylindrical Phonolite porphyry (similar to granite) formation located in northeast Wyoming, is
America’s first National Monument. If the circumference of the base is 1 mi., what is the area of the base (to the
nearest hundredth)?
A) 0.08 mi2
B) 0.16 mi2
C) 1.27 mi2
D) 0.50 mi2
5. Devil’s Tower is 867 feet from its base to its summit. About how much rock is this (to the nearest hundredth)?
A) 68.99 mi3
B) 1 mi3
C) 0.01 mi3
D) 0.10 mi3
6. You are given a flat sheet of cardboard. You need to construct an open-top box by cutting out corners with the
dimensions of x by x in. and folding up the sides (see diagram below). Which of the following represents the volume
of your box?
x in.

6 in.

A)
B)
C)
D)

V(x) = 66x
V(x) = (11)(6)(x)
V(x) = x3 – 17x2 + 66x
V(x) = 4x3 – 34x2 + 66x

11 in.

7. What is the perimeter of the base of the box from #6?
A) P(x) = 34 – 8x
B) P(x) = 34
C) P(x) = 34 – 4x

D) P(x) = 34 – 2x

8. A lodgepole pine tree that is 30 ft. tall casts a shadow that is 40 ft. long. What is the distance from the top of the tree
to the farthest tip of its shadow?
A) 70 ft
B) 120 ft
C) 50 ft
D) 100 ft
9. In our dreams, Lewistown was recently awarded a grant to build a skate park. The city commission decided to dig
into the ground to build the park. If the park dimensions are 40 ft wide, 150 ft long, and 5 ft deep, how much dirt
must the workers excavate for the park?
A) 30,000 ft3
B) 195 ft3
C) 15,000 ft3
D) 585 ft3
10. A square and a triangle have equivalent perimeters. If the sides of the triangle are 4.5 in., 8.2 in., and 7.3 in. What is
the area of the square (to the nearest whole square inch)?
A) 20 in2
B) 25 in2
C) 18 in2
D) 24 in2
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11. Which of the following is the correct formula to find the surface area (SA) of a sphere?
A) SA =

4 2
πr
3

B) SA =

4 3
πr
3

C) SA = 4πr3

D) SA = 4πr2

12. If the radius of the Earth is approximately 3960 miles, what is the Earth’s surface area (to the nearest square mile)?
A) 65, 686,932 mi2
B) 260,120,252,600 mi2
2
C) 197,060,797 mi
D) 780,360,757,800 mi2
13. The volume of a sphere can be found by using the formula V =
(to the nearest cubic mile)?
A) 65, 686,932 mi2
C) 197,060,797 mi2

4 πr3.
3

What is the approximate volume of the Earth

B) 260,120,252,600 mi2
D) 780,360,757,800 mi2

14. A case of Arizona Tea sells for $15.95. Each case contains 24 bottles. At this price, what would you be paying for a
single bottle of tea?
A) $0.66
B) $1.50
C) $1.00
D) $0.75
15. A regular baseball diamond is a square with 90 ft. between consecutive bases. On a double play, the first baseman
must throw the ball from first base to third base. Approximately how far must the first baseman throw the ball?
A) 127 ft
B) 90 ft
C) 180 ft
D) 42 ft
16. A 400m track has 100m on the straight stretch. What is the radius of the semicircles at each end of the track?
A) 32 m
B) 127 m
C) 16 m
D) 64 m
100m

17. A Norman window is shaped like a rectangle with a semicircle on top. If the base of the window is 6 ft in length, and
the height of the rectangular portion of the window is 8 ft, what is the perimeter of the window?
A) 28 + 3π
B) 22 + 6π
C) 28 + 6π
D) 22 + 3π

18. A dog park is rectangular in shape and has dimensions of 120 ft by 150 ft. There is a gravel path that runs from one
corner of the park to the opposite corner of the park. What is the length of this path, to the nearest foot?
A) 90 ft
B) 192 ft
C) 390 ft
D) 135 ft
19. The same gravel path is 4 ft wide. What is the area of the path?
A) 360 ft2
B) 768 ft2
C) 1560 ft2

D) 540 ft2

20. The gravel used costs $23 for 100 ft2. How much does it cost to cover the path in gravel, to the nearest dollar?
A) $83
B) $177
C) $359
D) $124
21. A men’s size 7 regulation basketball has a radius of 4.695 inches. What is its circumference?
A) 69.3in
B) 32.9in
C) 29.5 in
D) 14.7in
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1. B
2. B
3. D
4. A
5. C
6. D
7. A
8. C
9. A
10. B
11. D
12. C
13. B
14. A
15. A
16. A
17. D
18. B
19. B
20. B
21. C

