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Surface Area and Volume of 3-D Shapes

In this section we calculate the volume and surface area of 3-D shapes such ¢
cubes, cuboids, prisnadcylinders.

|
|
: Volume = x 3
Cube X I 2
PO Surface area= 6x
.7 X
X
! Z
|
. LT 7T T2 Volume = xyz
Cuboid —
e y Surface area= 2xy+2xz+2yz
X

Volume = Ttr %h

Cylinder Area of curved surface= 27rh
Area of each end= Ttr 2
Total surface area = 12rh + 2111 2
Prism

/ A prism has a uniform cross-section

area of cross sectiox length
Al

\olume
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Example 1

(@) Calculate th@olumeof the cuboid shown. !
(b) Calculate thesurface areaf the

cuboid shown. i
.
Solution T
(@) Volume = 4x18x5 //’/ 18 m
= 360m? = 4 m

(b) Surface area= (2x4x18) +(2x4x5)+(2x5x18)
= 144 + 40 + 180

= 364 m?
4 cm

Example 2 S

Calculate thevolumeand totalsurface areaof the
cylinder shown.

Solution

mr’h = mx4?x6 = 9677

301.5928947cm?

Volume

302cm?® (to 3 significant figures)

Area of curved surface= 2rrrh = 2xmTx4%x6
= 481
150.7964474m?

Area of eachend= mr? = mx 4?2
= 161
= 50.26548246cm 2

Total surface area= 150.7964474+ (2 x 50.26548246)
251.327412%m?

251cm? (to 3 significant figures)

5m

6 cm

Note From the working we can see that the area of the curved surfd8a,is
and that the area of each endésr. The total surface area is therefore

481+ (2 x 16) = 8071 = 251.3274123 cm’
= 251cm? (to 3 significant figures)
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Example 3

Calculate thevolumeof this prism.

6 cm
Solution l ,,,,,, /
- 8cm >
Area of end of prism= % x 8% 6
= 24 cm?
Volume of prism = 24 x10
= 240cm?
Exercises
1. Calculate th@olumeandsurface areaf each of the following cuboids:
(a) . (b) ,
i l
| |
: ! 7m
I_ - - |
7 |
6 cm .7
/,’ 8cm R
‘ L7 4m
2cm z

5m

2. Giving your answers correct to 3 significant figures, calculatedghane
andtotal surface areaf each of the following cylinders:

(a) 8 cm (b)

8cm

4 cm

10 cm
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3.  Calculate the@olumeof each of the following prisms:

(@)

7 cm

2.5cm %3mﬂ/

4.  Calculate theolumeandsurface areaf the following prism:

2m
- 10 m

-
-

1.5m

5.  The diagram shows a wooden block that
has had a hole drilled in it. The diameter
of the hole is 2 cm.

Calculate therolumeof this solid, giving
your answer correct to 2 decimal places.

6 cm

6. A concrete beam is to rest on two ,
concrete pillars. The beam is a '
cuboid with sides of length 0.5 m, K D D
3 mand 0.4 m. i i . .

The pillars have diameter 0.4 m and
height 2 m.

Calculate theotal volumeof concrete
needed to make the beam and the
pillars. Round your answer to a
sensible level of accuracy.




The diagram shows the cross-section of a pipe of length 50 cm.
The inner diameter of the pipe is 20 cm and the outer diameter is 30 cm,

(@)

(b)

The diagram shows a prism.
The cross-section of the prism
consists of a rectangle and a
semicircle.

(@)

(b)

The volume of the prism shown is 788n°.

(@)
(b)

MEP Y9 Practice Book B

Calculate theolumeof metal needed to make the pipe. Round your
answer to a sensible level of accuracy.

Calculate theotal surface areaf the pipe, including the inside surfac
Round your answer to a sensible level of accuracy.

Calculate theolume  3c
of the prism. Give your
answer to the nearestn®. 5 cm

Calculate thé¢otal surface
areaof the prism. Give your answer to the neacest.

9 mm

8 mm

Determine théengthof the prism.
Calculate thesurface areaf the prism.

e.
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10. A cylinder has a diameter of 12 cm and a curved surface at8a mof or
415cm? (to 3 significant figures).
(&) Determine th&eightof the cylinder.
(b) Calculate therolumeof the cylinder, giving your answer to the
nearestcm®.

11. (a) These cuboids are made from small cubes.
Write how many small cubdkere are in each cuboid.

The first is done for you. 5

1
0 2Z (i) A/ >
2|.
5
S

Cube (i) is made from \
12 small cubes.

(i /'\2. _

(b) This shape is made with two cuboids.
Write how many cubethere are in this shape.

i
\

(KS3/98/Ma/Tier 3-5/P1)
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12. (a) Whatis the volume of thisandard sizdox of salt?

A
Salt
10 ¢ Standard
Size
\ %C
6 cm

(b) What is the volume of thispecial offer
box of salt, which is 20% bigger?

m

20% more

Salt

Specia
Offer

The standard size box contains enough salt to fill up 10 salt pots.

H

(c) How many salt pots may be filled up
salt?

13. (a) Look at this triangle.

Show workingo explain
why anglex mustbe a right angle.

(b) What is the volume of this prism?

You mustshoweach stepn

from 8pecial offelbox of

(KS3/96/Ma/Tier 5-7/P2)

NOT

TO

SCALE

"
6cm
NOT
TO
10¢c SCALE
8cm

your working.
7cm

6 cm
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Prisms A and B have the same cross-sectional area.

A B

5 ch 3 CmI

Copy and complete the table:

Prism A Prism B
height 5cm 3cm
volume 200cm?® | ... cm?®

NOT
SCALE

(KS3/99/Ma/Tier 5-7/P1)

14. TJ's Cat Food is sold in tins shaped like this.
Each tin has an internal height of 5 cm.

(@)

(b)

The area of the lid of the tin is 3 2.
Work out the volume of cat food that the tin contains.

The label that goes round the tin overlaps by 1 cin.

The area of the label is 13#n 2.
Work out the distance around the tin.

Show your working.
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TJ's Cat Food plans to use tins that are the shape of cylinders.
The internal measurements of a tin are shown.

6cm N

|
<

4 cm

(c) Work out the volume of cat food that the tin contains.
Show your working.

(KS3/95/Mal/Levels 5-7/P2)
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