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GCSE Maths — Geometry and Measures

Surface Area of 3D Shapes
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of surface area
of 3D shapes questions. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Find the surface area of the following cube:

7cm

7cm

7cm
Step 1: Find the area of one face.

Area of face = length X width =7 X 7 = 49 cm?

Step 2: Multiply the area of one face by 6 to find the total surface area.

Since all faces of a cube are the same, we can simply multiply the area of one side by 6 to
find the total surface area:

Surface area = 49 X 6 = 294 cm?

Remember that the final answer is in units? because it is a measure of area.

Guided Example

Find the surface area of the cube.

4cm

4cm

4cm

Step 1: Find the area of one face.

Arear of face = length x widdh = 4om X 4 om = 16 cm
Step 2: Multiply the area of one face by 6 to find the total surface area.

Total Sucface area = 1o em> x & = 96 em?

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the surface area of the following cube:

Reea of ame face

= A x 12
= Uy om?*
12cm ot surface apgn
Y4 « ( = 864 em™
0 Cube has
12cm b equal foces

12cm

2. Calculate the length of each side of a cube if its total surface area is 433.5 cm?.

Total surface area - aven of one face x & Ureo of one face - Imgﬂ, x wiolth

433.9 - aren of one face x § Fa.25 €%
N | lengil,
oren of one face - 433.4 - e J
; J 3125 *
= F2.25om?

A = 65 um
3. The length of a cube measures 5.5 cm. What is the surface area of the cube?
Prea of ane face - 5.6 x 5.6

30.25 om?
Todol surf{ace areq

= 30°25% b = 1%1-5om®

/
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Section B

Worked Example

Find the surface area of the cuboid:

5cm

6cm

12cm

Step 1: Find the area of three different faces.

The opposite faces of a cuboid are identical. Therefore, we only need to find the area of
one face of each pair. This means we need to calculate the area of three different faces.
We can find the area of the front-facing, right-facing and upwards-facing sides:

Front face area = 12 X 5 = 60 cm?
Right face area = 6 X 5 = 30 cm?
Top face area = 12 X 6 = 72 cm?

Step 2: Add together the areas of the three different faces, then double to find the total surface
area.
Area of the three faces = 60 + 30 + 72 = 162 cm?
Total surface area = 162 X 2 = 324 cm?

Guided Example

Find the surface area of the cuboid:

3cm

Step 1: Find the area of three different faces.
Frant foce area = Bomyx 3om = Lhem?
L;(am face area = 3m x Som = I5em
Top foace arta : Somx Som = Goem®

Step 2: Add together the areas of the three different faces, then double to find the total surface

area. Area of wwegqrfaceg C 24 415 +4p = Hom?®

Tofal curface area = FUx2 = 158 gy 2

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

4. Calculate the following:

a) The surface area of this cuboid

7cm

10cm

20cm
Area of 3 sucforces

2
Frant foce area = 20 omx Fom = 140 om 40 + 30 + 200 = 410 om?

Li(dh+ face area = 1pm x Fom = Foem

]

Top face drea : 20 om x loom = 200 em 2 Total suforce area -
410x 2 = 820 tm>
b) The surface area of this cuboid
1.2cm
2cm

3cm
Area of 3 sucforces

Frant foce area - 3 omxl-2lom 36em’ 36 +t2.4+4% ¢ = 1) un?
Li(()th fmr,e freadd = 2 om <l-lom = 2-Yem
Top face adrea : 3 om x 2 om

tl

Tolal suforce area

6 ecm?
h x2 = 24 um*
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Section C

Worked Example

Find the surface area of the following cylinder:

4cm

11cm

Step 1: Find the area of the two circular faces using the formula for the area of a circle.
The formula for the area of a circle is
Area = w X 12,
where r is the radius of the circle.

As there are two circular faces, we double the area of one to find the total area of the two
circular faces:

Area of one face = w X 4% = 50.265 cm?

Area of two faces = 2 X 50.265 cm? = 100.531 cm?

Step 2: Find the area of the curved face in the middle by multiplying the length of cylinder by the
circumference of the circular face.

We can imagine the curved face in the middle as a rectangle wrapped around, with its
length as the length of the cylinder and its width as the circumference of the circle.

Circumference of circular face = m X diameter = X 8 = 25.133 cm

Curved face area = cylinder length X face circumference = 11 x 25.133 = 276.46 cm?

Step 3: Add together the areas of the circular faces and curved face to find the total surface area.

Surface area = Area of curved surface + Area of faces

= 276.46 + 100.531 = 376.99 cm?

y,
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Guided Example

Find the surface area of the following cylinder:

18cm

Step 1: Find the area of the two circular faces using the formula for the area of a circle.

Area of one Cirgular face - TWxr® _ Ty 32 - 153.93 804 em*
hrea of two ciremlar faces : 2x 15393804 = 307 . €36 ..
= 30%-8% tm*

Step 2: Find the area of the curved face in the middle by multiplying the length of cylinder by the
circumference of the circular face.

Gromference of the ciroula face - TUxd = T x (3x2) - T x1y
T 43-98229 .
Curved face area = 43.9¢229 % 18 - F91.4413 .,
= 68 om”®

Total surface apa 207-%% + H1-6 9

1099. 56 om?

Step 3: Add together the areas of the circular faces and curved face to find the total surface area.

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Calculate the following:

a) The surface area of this cylinder

C\ Aven of one Gireular face - Tx (3)" - 29234,

e Aven of fwo Grovilar faces - 28 234 x 2= 56. 54§

3r2 5055 m*
\

8cm Giroumference = TUxd = Tx (6 = 14.8495 ..,

(wved face area = [§.¢495 x § - 150-39¢ ..

v = IS()\QOWL

Total surface areq - 56.65 + 15p.80 - 20% 35 om*

b) The surface area of this cylinder Iy = 2 .
Aven of one Circular face - T x (7)13 153.93¢ .
w Aven of two Grovlar faces : 153.93¢ x 2= 303 ¢ 7§
= 30788 om
16cm Growmference = Wxd = Tx Iy = 43-9%2 ..
aved foce area = 43.9¢3 x |, = TO3HE .
N 30332 0m>
Total surface areq - 30289 + 30332 = 5. 60 om?

c) The height of this cylinder if its total surface area is 471.24 cm?

Aven of one Circular face - Tx (5)" - 3¢.529¢
O Aven of two Grovlar faces = 18:5399x 2= (53079

5cm
153 0¢g
Total sufa ce pren - GUroor faces + curved face aren
bH- 24 = 15908 + cwrved face area
Curved face arenr = 4H-2¢ - 153.0¢ <« 3,4. 1
N Grawfwence = Txd = Wx 10 < 314159
Curved face area = 314159 x |
S 16 5 314159 x|y
1L | PR,

214157 Y.
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Section D

Worked Example

Find the surface area of the following pyramid:

A

Step 1: Find the area of the base of the pyramid.

The base for this pyramid is a square, so we find the area by multiplying the length by the
width:

Area of base = 7.5 x 7.5 = 56.25 cm?

Step 2: As this is a square-based pyramid, all triangular faces are the same. Find the area of one
of the triangular faces, then multiply by the number of triangular faces.

All the triangular faces have the same base and height, so we simply find the area of one
and multiply by 4 (as there are 4 triangular faces here).

Base x Height 7.5 x5

5 S = 18.75 cm?

Area of one triangular face =

Total area of triangular faces = 4 x 18.75 = 75 cm?

Remember that the triangular faces may not always be identical — if we had a rectangle-
based pyramid, or sometimes even a triangular-based pyramid, the bases of the triangular
sides may not be the same. The heights will be the same, as each face has the same
termination at the tip. In this case, we have to calculate the area of each triangular face
individually and then add them together.

Step 3: Add together the areas of the base and triangular faces to find the total surface area.

Total surface area = Area of base + Area of triangular faces

= 56.25 + 75 = 131.25 cm?

y,
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Guided Example

Find the surface area of the following pyramid:

Step 1: Find the area of the base.

Area 0f base @ 12 om x 10 om = 20 om >

Step 2: As this is a rectangle-based pyramid, the base lengths of each triangular face are not the
same. Find the area of the triangular faces individually using the base lengths and height

given.
TYiO\h@U\lmr force A(LC = 2%)( 3x 2 = 74 om
Taangulor face Ace = L xloxn = fOom’
2
Trian@ln\w face ADLC = Tn‘mmamgw fp,cg ABC ’j 0a)pog‘rfg faces
Than@mlow face ADB = Tﬁﬂf\ﬂ’lﬂlﬁlr face A CE are Simi|ar

Step 3: Add together the areas of the base and triangular faces to find the total surface area.

Th‘mna mar face areas - (79 x2) + (6ox2)

=05 120 T LFH om ?

Total surface aren = 130 + 296 - 406 om
y N
bove argn ’fﬁanla’\/ﬂf?‘r foce areas

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

. Calculate the following:

a) The surface area of this pyramid where all faces are the same, including the
base:

hea of ohe {’hﬂnau]m Pmce : '—2 X 4ox 3oy

* 6% om?

Total surface arca : (.4 ¢
)
Haig P Yroamid
c has 4
ﬁq/lﬂﬂl P&\oﬁs
232 om ®

Tod al SMFFmCe oren .

b) The surface area of this pyramid

hrea of bose

q~l)(o|~)\ = gH‘Glfomz
frvea of J(mnnﬁmlar face

|
= X 2 x 1O = 2
2 q Cif)_om

Total area of Jrﬂ‘ﬂ”@”lw faces : 92 x4 - 368 tm

A

4 angmlmr faces

20cm

Totol surfoice owpg S4.04 + 30

452. Cy om *

1-—--—-

M
©
[N
o)
3

\ sgunre Lase pamml‘ol ~The
means all Mmam(w forces are smilar .

/
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Section E

Worked Example

Find the surface area of the following cone:

15cm

Step 1: Find the area of the circular face.

The formula for the area of a circle is
Area = X 1?,

where r is the radius of the circle.

Area of circular face = m X 52 = 78.54 cm?

Step 2: Find the area of the curved face using the formula rrl.

Remember to use the sloped height of the cone, not the perpendicular height!

Area of curved face = nrl = m x5 X 15 = 235.62 cm?

Step 3: Add together the areas of the circular face and curved face to find the total surface area.

Total surface area = Area of circular face + Area of curved face

= 78.54 + 235.62 = 314.16 cm?

y,
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Guided Example
Find the surface area of the following cone:
9cm
Step 1: Find the area of the circular face.
2
Aen of crowler face = Txr
R
T x (3)
- 9_9 S 23y om 2
Step 2: Find the area of the curved face using the formula nrl.
fren of curved fnce = Tl
Tx 3xA
= 23T
2
Step 3: Add together the areas of the circular face and curved face to find the total surface area.
Total suface aren - Gronlar face + curved face,
16234 + G4.423
3. 09% em?
& N30 em?® (2dp)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

7. Calculate the following:

a) The surface area of this cone

AY\%OF Citmlar face = T xL"@)Z

= £.0425 0m”
Area of cuved face = T x rx L
4cm TCx e x o
64 T
20106 2m*
Tolal surface area - £.0y25 4 20- (062
2514 ¢7

~

¥ 28 ls om® (2dp)

b) The length of this cone if the total surface area is 339.29 cm?

fvea of Cirgwlar fuce = T x 0 6)°
A

"N3-07F om®
Totol surforce area = ciroulae face + curveo fa ce
33929 = 3.09% 4 curved face
wved face = 3390-29- 1320973
© 226193 om
area of rved face T x px A
T(x(ﬂxl
226. 93 = 18-85 x4
L = 226193 = 1885 = 1-99 = 12 cm
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Section F

Worked Example

Step 1: Calculate the surface area using the formula for the surface area of a sphere

Surface area = 4mr?

Surface area = 4 X w X 6.5 = 530.93 cm?

Find the surface area of the sphere. The following diagram represents a cross-
section of the sphere:

Guided Example

Step 1: Calculate the surface area using the formula for the surface area of a sphere

Sufoce oren = ¢ T?

Surface orea

i

4 x T x (lf%)\)L

(l

4 x Tx (95.5)*

360-13 umt”

Find the surface area of the sphere. The following diagram represents a cross-
section of the sphere:
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

8. Calculate the following:

a) The surface area of this sphere

Surface owen of sphere = 4 7 2

B Suface aren

[

= U T x (vT75)7

M

x Tx 32.00629
= ]2.250x T

=

28 4845
~ 38 46 om” (2dp)

b) The surface area of this sphere

S\AV‘—[\ﬂCE oren Ofgphg,(g = G2

/3
4 x T x (§)*

16+ 2
Sudace orea

M

M

4x T x b4

= 156 x [

= goy . 243F

~

3 80426 wit " (24p)
c) The radius of a sphere if its surface area is 1017.88 mm?

Surface aren o{;Ph@re = YT 2

01+ 6% = ¢x U x¢r*
ln=-¢%
4N
¢l =r"
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Section G

Worked Example

Find the surface area of the following composite shape:

4cm

4cm Aem

4cm

4cm

12cm

Step 1: Work out which sides are facing outwards (these ones count as the total surface area).

For the cube at the top, all sides except the bottom side are facing outward, so 5 faces are
counted.

For the cuboid, 5 full faces are facing outwards, and part of the top face. We can calculate
how much of the top face is covered by the cube.

Step 2: Work out the surface area of the sides facing outwards.

For the cuboid:
Front face area = 12 X 4 = 48 cm?
Front and back face area = 48 X 2 = 96 cm?

Right face area = 4 X 4 = 16 cm?
Right and left face area = 16 x 2 = 32 cm?

Bottom face area = 12 X 4 = 48 cm?
Top face area = (12 — length of cube) X 4 = 8 X 4 = 32 cm?

Total surface area = 96 + 32 + 48 + 32 = 208 cm?

For the cube:
One face area = 4 X 4 = 16 cm?
Area of 5 faces = 16 X 5 = 80 cm?

Step 3: Add together the surface area of each shape.

Surface area = Cube surface area contribution + cuboid surface area contribution

= 80 + 208 = 288 cm?

y,
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Guided Example

Find the surface area of the following composite shape:

8cm

10cm

N~

Step 1: Work out which faces are facing outwards. These faces count towards the total surface
area.

For the cone | Dnly the urved face is ng&mo oufward ¢ .

For the (,nlinciv“, one curved face and one circular bottom force ic ’Pﬂloihg

autwards .

Step 2: Work out the surface area of the sides facing outwards.

(}Jﬂé : @ oren of curved -Pmcg T xrx L

)

= TMx $x ¢

= 100.53096 m*
Cylinder = () aren of puryed face = Tyxd xh

= HX(‘-"X}))('D = Tt X exI0
= 2501.32%om
@ aren OF CfirW'ﬂr‘ ‘FMCE = T( X 2
(bottom) - . ,
Step 3: Find the total surface area. i (@) "= 50-205 om

Total surfnce aren

it

10052096 + 251.32% + Sp. 246
= 402 1229( em?
40212 om™ (2dp)

1]
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples

9. Calculate the following:

a) The surface area of this composite shape

Camare lomjvevlimr‘amfd :
‘l’\q‘ﬂn ular ! —.— N
faces ," D Tranguia- faces = Iix Gxl = IS5 m
are 1
a ,"6cm Aren 0{l -hrianMImr fﬂ ces = Y x 5 =< Lo tm >
h 4 smilar ‘fmffs/
! {f/\(,'.ma oufwa rolg
Cufooiol
9cm
M fonf foce = 5x9 = 4Som?
Total vertical faces = 45 x 4 = 180 tm *
= & equa faces
5cm @ bm@ oreq = 5)( 5 = 15 [/ﬂ/l)'

5cm
Todal surfae area = 60 + 190+ L5 =

b) The area of this composite shape

28 2F4 om

3cm N N
® cirular face = Wx (3) =
@ wrved face = Wxdsxh = T x (x 8
8cm R 2x3
=150 . F9f om -
N (ube -
10em ) front face = 10 x 10 = 100 om l
botal foaces loox 5§ = S00 om
S5 fan faces facing
outwa rds

face aren - cirevlow are o

@ top face aren

10cm
= [00# lg‘l}[}
726 om?

10cm

1l

26234 150196 + 500 t H-F24

Totod surface area -

= 50 F9( m?
> 50080 tm” (24p) Y,
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