














Name Score School

Event 2: GEOMETRY — Surface Areas and VVolumes of Solids

S April 2015
A. A sphere with radius % units has the same volume as a cylinder whose height is 1 unit.
(2 pts) What is the radius of the cylinder?
ANSWER: units
B. A sphere is inscribed in a right circular cone whose slant height and diameter are both
(3 pts) 20 inches. Find the surface area of the inscribed sphere.
ANSWER: square inches
C. A regular triangular pyramid has volume 2+/3 cubic inches. Each side of the base is
(5 pts) 2 inches long. Find the length of the slant height.

ANSWER: inches
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A. A cylindrical cup is 5 inches tall and has a volume of 605t cubic inches. What is its radius?
(2 pts)
ANSWER: inches
B. The diagonal of a cube is 15 cm long. What is the total surface area of the cube?
(3 pts)
ANSWER: sq cm
C. A 150° sector of a circle with radius 12 cm is cut out of a piece of paper and then made
(5 pts) into a conical party hat by taping together the radii of the sector. Find the volume of the

hat.

ANSWER: cucm




Name Score School

Event 2: GEOMETRY — Surface Areas and Volumes of Solids

e APTIL203
A. Find the total surface area of a square pyramid whose lateral faces are equilateral triangles.
(2 pts) The side of each triangle is 12 inches.
ANSWER: inches’
B A right circular cylinder has radius 6 inches and height 10 inches. A hole in the shape of a

(3 pts) right circular cylinder with a 2 inch diameter is drilled from base to base. Find the total
surface area of the cylinder with the hole.

ANSWER: in’

C. Given a sphere, a right circular cylinder, and a right circular cone. The sphere has the same

(5 pts) radius as the cylinder. The cylinder has the same height as the cone, and the cone has the same
volume as the sphere. If the surface area of the sphere is 144, and the total surface area of the
cylinder is 168, find the total surface area of the cone.

ANSWER:
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Event 2: GEOMETRY — Surface Areas and Volumes of Solids 2012
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A. Find the surface area of a sphere if its volume is -
(2 pts)
ANSWER:
B. A right circular cone with radius 8/3 feet has the top cut off, forming a frustum. The
(3 pts) smaller right circular cone that was sliced off has a height of 9 feet and a radius of 33

feet. Find the lateral area of the frustum.

ANSWER: sq ft
C. A right prism has a regular octagonal base. All edges of the prism are 6 cm. A right circular
(5 pts) cylinder of diameter 4 cm is drilled through the prism from base to base. Find the volume of

the resulting solid.

ANSWER: cm®
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A. Ash buys a perfectly spherical Poké-Ball with volume 2887t in®. He wraps the Poké-Ball in
(3 pts) the smallest possible cubical gift box to present to Misty at her super sweet 16th birthday

party. What is the surface area of the gift box?

ANSWER: in®
B. What is the total surface area of the solid figure shown below if each cube has an edge
(3 pts) of 2 inches?
ANSWER: in*
C. The net of a hexahedon is shown below. The net is composed of six congruent equilateral
(5 pts) triangles each with edge 12 feet. Find the volume of the hexahedron.
12 feet

ANSWER: ft
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A. The surface area of a sphere is 576z m”>. What is the area of a great circle of the sphere?
(2 pts)

ANSWER: m’
B. Each edge of a regular tetrahedron has length 2 feet. Find the volume of the tetrahedron.
(3 pts)

ANSWER: cubic feet
C. A right circular cone is circumscribed about a sphere of radius 2 units. If the circular base
(5 pts) of the cone has radius 3 units, what is the volume (in cubic units) of the cone?

ANSWER: ClL._units
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A. The solid shown consists of a right circular cylinder capped by a hemisphere on each end.
(2 pts) The radii of the hemispheres are the same as the radius of the cylinder. Find the volume of
" the solid.
10 cm
8
®
T T~y
ANSWER:
B Five balls, each with a surface area of 40t square inches, are packed in a row into a

(3 pts) cylindrical can designed to fit the balls. Find the ratio of the volume of the balls to the
volume of the can.

ANSWER:
C. Corrie has found exactly half of a coconut that forms a perfect hemisphere. She takes out all
(5 pts) the meat and decides to paint the outside of the coconut, the top, and the inside. The outside.

diameter of the coconut is 5 inches. The rim at the top is 0.5 inches wide. What is the total
surface area that Corrie must paint?

ANSWER:
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A. (2 pts) William manages to put a leash on his pet fly Fergie using dental floss. Fergie’s leash is 4 inches
long. He affixes the other end to an inside bottom corner of a shoebox that is 10 inches long, 6

inches wide, and 5 inches tall. Find the volume of the space within the box that Fergie is able to
roam.

ANSWER in®

B. (3 pts) Some believe the Hogwarts sorting hat (a right circular cone) is too tall and should be truncated.
The original hat has a base diameter of 36 cm and height of 24 cm. What would be the sesbspe—

L praiee soreearea of the truneated hat if the diameter across the hat’s new top is 24 cm? (Never mind the
brim.) FRusun

ANSWER cm’

C. (5 pts) A 12 inch by 12 inch square sheet of paper has consecutive vertices Z, E, R and O and center X,
When AREX is removed, the remainder can be formed into the lateral surface of a right
triangular pyramid using exactly two folds. Find the volume of this pyramid.

ANSWER in®
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A. (2pts)  Each edge of a cube is increased by 50%. Find the percent of increase of the surface area of the
cube.
ANSWER ___ ‘ ‘ ‘ ‘ %
B. (3 pts) A shave ice cup in the shape of a right circular cone has a height of 6-inches. Syrup is poured
into this cup until it is half-full by volume. What is the height of the syrup (in inches)?
ANSWER ‘ oo, inches
C. (5pts) A rectangular fish tank with dimensions 3 feet by 3 feet by 2 feet is filled with water. It starts

leaking at a rate of —1++/3 /> per minute. A fish tank in the shape of a regular hexagonal
prism, with base edge 16 inches and height of 3 feet, is placed underneath the leak to catch the
watet. How rhuch time will elapse before the hexagonal tank is completely filled?

ANSWER X , minutes




Name Score School

Event2: Geometry - Surface Areas and Volumes of Solids 2000
A. (2 pts) Find the surface area of a cube whose diagonals measure 7+/3 inches.

ANSWER: sq. inches
B. (3 pts) A 54 degree wedge is cut out of a right circular cylinder of cheese that is 5 inches in height

and 10 inches in diameter. What is the total surface area of the wedge of cheese?

ANSWER: A sq. inches

C. (5pts) A right circular cone with radius 6 inches and hight 12 inches is placed point-end down in
a hollow right circular cylinder with radius 3 inches and height 15 inches so that their bases
are parallel. What is the volume of this new structure?

ANSWER: cubic inches
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.................................................................................................................................................

A. (2 pts) Find the volume of a box (right rectangular prism) where the top is 112 cm?, the side is
84 cm?, and the front is 48 cm?. '

ANSWER: cm’

B. (3 pts) Milk is poured from a full rectangular container with dimensions 4 inches by 9 inches by
10 inches into a cylindrical container with a base diameter of 6 inches. Assuming the milk
does not overflow the container, how many inches high will the milk reach?

ANSWER: inches

C. (5pts) A barn's silo (shown below) consists of a hemisphere on top of a right circular cylinder.
The silo has a base radius of 8 ft. and a total height of 42 ft. All exposed outer surfaces

need to be painted. If one gallon of paint can cover 224 ft?, how many gallons are needed
for two coats of paint? Leave your answer in terms of T,

- -

"""""

ANSWER: gallons
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B. (3 pts)

C. (5 pts)

ANSWER:

Find the surface area of the solid pictured with a hemis

pherical top and a cylindrical bottom,

if the radius of the base is 20 feet and the height of the cylinder is 60 feet.

ANSWER:

@

—

square feet

A piece of corrugated roofing iron 2 feet b

Consider each arc to be a semi-circle. If t
how much area needs to be painted?

5 feet

y 5 feet viewed from the end is shown below.

he roofing iron needs to be painted on one side, .

ANSWER:

2 feet

.
>

square feet '
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A. (2 pts) An allergy capsule is 10 mm long and 4 mm in diameter. The middle is cylindrical and the

ends are hemispheres. Find the volume of the capsule.

| 10 mm I
ANSWER: mm’
B. (3 pts) Lei has a rectangular sheet measuring 9 inches by 12 inches. She plans to fold the sheet

twice to make a model of the lateral surface of a prism with equilateral triangular bases.
(The bases of Lei’s prism will be missing.) She can’t decide whether to make the folds

parallel to the 9-inch side or parallel to the 12-inch side. What will be the difference in the
volumes of the prisms?

ANSWER: in®

C. (5 pts) A right prism has an equilateral triangular base. All edges of the prism are 4 cm. A right

circular cylinder of diameter 2 cm is drilled through the prism from base to base. Find the
total surface area of the solid.

ANSWER: cm?
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A. 2pts) - Find the surface area of a cube if its volume is 1331 cubic inches.

ANSWER: square inches
B. (3 pts) A right regular hexagonal prism is inscribed in a right circular cylinder. The hei ght of the

cylinder is 10. An edge of the base of the prism is 4. Find the volume of the space between
the cylinder and the prism.

ANSWER:

C. (5 pfs) The diagram shows a right triangular prism of height 6 cut out from a right rectangular
prism. Find the total surface area of the resulting solid.

ANSWER:
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A. (2 pts) Find the volume of a triangular prism with height 10m
whose base is an equilateral triangle with side 4m.

ANSWER: m’

B. (3 pts) Find the external surface area of Fido’s doghouse shown below. There is no floor.
The only entrance is in the shape of a rectangle surmounted by a semicircle.

ANSWER

C. (5pts) A wooden cube has edges of length 3 meters:. Square holes of side 1 meter, centered in each face,
are cut through to the opposite face. The edges of the holes are parallel to the edges of the cube.

Find the entire surface area (including the inside).

m
[ <]

ANSWER: meters>
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A. (2 pts) Findhthe volume of the staircase in cubic inches. Each step has the same height and same
width.

——8in. |

ANSWER: Cu. in,
B. (3 pts) Sphere O with a radius of 5 inches has one - eighth of its volume removed.
mLAOB = mZAOC = mZBOC = 90°. Find the surface area of the resuiting solid.
A
3 C
ANSWER: 3[-1n-
C. (5pts) You have a rectangular block of tofu. You know it has a volume of V cu. cm. Using a tofu

dicing machine, you cut the block into small cubes, all the same size. When the cubes are
spread out 1 layer thick with no space in between, they completely fill a flat rectangular
tray of area A sq. cm. In terms of V and A, find how many cubes you made.

ANSWER: Cubes
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The front of a solid is an equilateral cross with sides 4. If the length of the solid is 10,

A. (2 pts)
: find its total surface area.

— )

ANSWER
B. (3 pts) A piece of sheet metal in the shape of a 120° sector with a radius of 6 is formed into a
right circular cone. Find the volume of the cone.
ANSWER
C. (5 pts) Given the oblique rectangular prism as shown. Z/FBC = ZABC = 90°, and ZEAB = 45°.

EF = 10, FG = 6, and CG = 15. Find the surface area.

ANSWER | units?




Name Score School

A. (2 pts) A right rectan

gular prism has length 50 cm, height 15 cm, and total surface area 5400 cm2.
Find its wid

ANSWER _cm

B. (3 pts) A right circular cone has altitude 9

cm and radius 12 cm. A similar cone has slant height 45 cm.
Find the volume of the larger cone.

ANSWER cu. cm

C. (5pts) A sphere with radius 9 inches is cut by a plane 6 inches from its center. The base of a right

circular cone is the intersection of the sphere and the plane. If the cone has slant height 15
inches, what is the volume of the cone?

ANSWER cu. in
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A. (2 pts) Find the volume of a cube whose diagonals measure 5+/3 cm.

ANSWER _ cm

B. (3 pts) A piece of paper is in the shape of a sector of circle O (as shown) with #AOB =90°. A right
circular cone is formed by taping together edges OA and OB. If OA = § inches, find the volume

of the cone.
T A
yd
/
O B
\___//

ANSWER cucm

C. (5 pts) A right circular cone is inscribed in a sphere. The area of the base of the cone is 144x square cm.

The ratio of the height of the cone to the diameter of the sphere is 9:13. Find the volume of the
cone.

ANSWER cucm




Score School

Name
Event 2: GEOMETRY - Surface Areas and Volumes of Solids ~
Sy
A. (2 pts) The apothem of the base of a reqular hexagonal prism isy3
inches. If the height of the prism is 10 inches, find its
lateral area.
ANSWER sg. in.
B. (3 pts) The solid shown is a right rectangular prism with a righ€<
rectangular prism of the same height removed. Find the total
surface area of the solid.
5
3
4
ANSWER sqg. units
C. (5 pts) If trapezoid TRAP below is rotated about the y-axis, find the

volume of the solid generated.

T R(3, V3)

P 60

ANSWER cu. units












