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Surface Area of Cylinders

Name: Date: Score: /17

The surface area of a cylinder is the total area of everything on the outside: two circular bases plus the curved
surface that wraps around them. Here is a great trick: imagine “unrolling” the curved part into a rectangle—its width
equals the circumference of the base (27r) and its height equals the height of the cylinder. That gives the formula
SA = 2mr? + 27rh, where the first term covers both bases and the second covers the lateral surface. If you only
need the lateral area—like finding how much paper wraps a label—use just LA = 2zrh. As always, double-check

that you are using the radius, not the diameter!
unroll

h — 2nrh h

Key Concepts & Quick Review

Surface Area of a Cylinder:

SA = 2mr? + 27rh

27r2  area of the two circular bases
2nrh  lateral (curved) surface area
Lateral area only (open-top or label-area problems): LA = 2zrh.
Use 7 ~ 3.14 unless told otherwise. Surface area is measured in square units (cm?, in?, etc.).
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/_[ Q Examples ]

J )

@ Find the total surface area of a cylinder with » = 3 ¢cm and h = 10 ¢cm. Use 7 ~ 3.14.

'@ Think It Through: A cylinder's surface area has two parts: the two circular bases and the curved
side (lateral area). First, the bases: 2 x 3.14 x 32 = 2 x 3.14 x 9 = 56.52 ¢m?. Next, picture unrolling
the curved side info a rectangle whose width is the circumference: 2 x 3.14 x 3 x 10 = 188.4 ¢m?. Add
them up: 56.52 + 188.4 = 244.92 cm?.

Answer: 244.92 ¢m?

(2 A can has a diameter of 8 ¢ and a height of 12 ¢m. Find the lateral surface area only.

& Think It Through: The question asks for the Iateral area only—that is the curved part, not the
top or bottom circles. First find the radius: r = % = 4 cm. Then apply the lateral-area formula:
LA =21rh =2 x3.14 x 4 x 12 = 301.44 ¢m?. Imagine peeling the label off the can—that is the lateral

surface!
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{ Answer: 301.44 ¢m?

“ Practice Problems
Find the total surface area of each cylinder. Use & ~ 3.14. Round to the nearest hundredth.

1.

Find the total surface area of a cylinder
with radius 4 ¢m and height 6 ¢cm.

Find the total surface area of a cylinder
with radius 5 in and height 10 in.

Find the total surface area of a cylinder
with diameter 10 m and height 7 m.

Find the total surface area of a cylinder
with radius 2 ft and height 9 ft.

. Find the total surface area of a cylinder

with diameter 14 ¢m and height 3 cm.

10. Find the total surface area of a cylinder
with diameter 12 in and height 8 in.
d=121in

h=81in

11. Find the total surface area of a cylinder
with radius 3 m and height 11 m.

12. Find the total surface area of a cylinder
with radius 10 ¢cm and height 2 cm.

13. Find the total surface area of a cylinder

6. Find the total surface area of a cylinder with diameter 6 ft and height 14 ft.
with radius 7 in and height 4 in. d=6ft
7. Find the total surface area of a cylinder h=14ft

with radius 1 m and height 15 m.

. Find the total surface area of a cylinder

with diameter 8 ft and height 5 ft.
d=38ft

| |h5ft

. Find the total surface area of a cylinder

with radius 6 ¢cm and height 6 ¢cm.

Study Tips

Surface area has two parts: the circles on top and bottom (27r2) plus the curved side (27rh).

Don’t forget either one!

14. Find the total surface area of a cylinder
with radius 8 in and height 1 in.

15. Find the total surface area of a cylinder
with radius 9 m and height 5 m.

r=9m

h=5m

If a problem asks for a “label” or “wrapper” area, that is the lateral area only — no bases.

Surface area uses square units; volume uses cubic units. Mixing them up is a common mistake.

#v Word Problems

16. A coffee mug (open on top) has a radius of 4 cm and a height of 10 em. What is the total outer surface

area (one base + lateral)? Use 7 ~ 3.14.
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17. A company is making labels that wrap around a tin can. The can has a diameter of 6 ¢m and a height of
9 cm. How much paper is needed for one label?
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( Answer Keys ]
1) 251.2 10) 527.52
2) 471 11) 263.76
3) 376.8 12) 753.6
4) 138.16 13) 320.28
5) 439.6 14) 452.16
6) 483.56 15) 791.28
7) 100.48 16) 301.44 cm?
8) 226.08 17) 169.56 cm?

9) 452.16

Step-by-Step Explanations

Strategy: For Parts of a Circle, name the circle part first: radius, diameter, chord, arc, sector, segment, tangent,
or secant, because vocabulary guides the calculation. Circle vocabulary answers should match the exact part
shown in the diagram.

Practice 1: Find arc length. Answer: 9.42

At the beginning of the practice, name the part shown first, then use arc or sector formulas only when
a measure is requested.

Practice 15: Is the diameter also a chord? Answer: yes

For the second model problem, name the part shown first, then use arc or sector formulas only when
a measure is requested.

Word-problem notes:

16. Answer: Arc: 320 x 27(12) = 5 x 247 = 107 ~ 31.4m; area: 120 x w(144) = 607 ~ 188.5m?; cost:
~ $9.42.

The sprinkler covers a sector, so use the fraction % = % of a full circle. The full circumference
for radius 12 m is 27(12) = 247, so the arc length is 2 - 247 = 107 ~ 31.4m. The full circle area
is m(12)? = 144m, so the watered area is 15—2 1447 = 607 ~ 188.5 m2. Multiply by the water cost,
188.5 x 0.05, to get about $9.42.

17. Answer: 20 min = 3 of circle; arc = § x 2m(14) ~ 29.3cm; area = £ x m(196) ~ 205.3 cm?; 1 hr =
2m(14) ~ 87.96 cm.

In 20 min, the minute hand travels 22 = % of a full turn. Since the hand length is 14 cm, that is the
radius of the circle traced by the tip. So the distance traveled is one third of the full circumference:
1 -2m(14) ~ 29.3 cm. The swept area is one third of the full circle area: 1 - 7(14)? ~ 205.3 cm?. In one
f3uII hour, the tip travels one complete circumference, 27(14) ~ 87.96 cm.
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Want Even More Practice?
Check Out Our Other Virginia SOL Test Books!

Virginia SOL Grade 7 Math

Preparation Bundle
18 full-length practice tests across three
books (5 + 6 + 7)
No repeated questions—maximum practice
value!

18 Tests!
3 Books
One Bundle

Important: All our test books contain unique, completely different tests from each other!
Each book offers fresh practice questions—no repeats!

5 Practice Tests

v' 5 complete practice tests with
detailed explanations

v Perfect foundation for SOL
test preparation

v' Builds confidence and test-
taking skills

v' High-quality questions
aligned with state standards

Start your practice journey!

6 Practice Tests

v' 6 complete practice tests with
detailed explanations

v" Unique tests—different from
the 5 tests book

v Perfect for more practice after
mastering 5 tests

v Builds even more confidence
and test-taking skills

v" Same high-quality questions
aligned with standards

Take your practice to the next
level!

7 Practice Tests

v' 7 complete practice tests for
maximum preparation

v' Unique tests—different from
5 and 6 tests books

v The most comprehensive
practice for Grade 7

v’ |deal for students aiming for
top scores

v Extensive practice builds
mastery and confidence

Go all the way with compre-
hensive practice!
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