R, Surface area of cuboids and prisms

ROBINSON Worked solutions

This topic online

n A cube has sides of length 4 cm.

Work out the total surface area of the cube. (2 marks)
2

One aco.ce.: UX4=16em

é Foces: ¢x16=9¢

a4 cmz

n A cuboid measures 5 cm by 3 cm by 2 cm.
Work out the total surface area of the cuboid.

State the units of your answer. (3 marks)

The three d.iococe.re.nt Foces have areas S x 3 =15 c.mt, Sx2=

lOom‘o.Ad.3X7.=Com‘

Each Fo-ce applars tuice, so total sufpoce area = 2x(\s+10+4
¢)

Total suroco«.e. areo. = 2 X 3\ =62 <:.mz

2
62 cm

n A cube has a volume of 64 cm?.

Work out the total surface area of the cube. (3 marks)
The scde Le,ns‘l:h of the cube is the cube root of €4, which ts 4 em
(sence 4 X 4 X 4 = ¢4)

a
Each oc,mc.z hoas afea 4 X 4 = \Eem

2
A cube has ¢ Focees, so total SUf fo.ce area = ¢x16=%cm

2

U em
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n A fish tank is a cuboid with no lid. It is 80 cm long, 50 cm wide and 40 cm high.

Work out the area of glass needed to make the tank. (3 marks)
Base: 20 x 50 = 4000
2 Lon3 stdes: 2 X 90 X 4O = 6400

2 short sides: 2 X SO X 40 = 4000
No Lid, s0 on(.J S Foces

H4OOO0 + ¢4+O00 + 4+O00 = 14 40O

4 40O em.

n A prism has a right-angled triangle as its cross-section. The triangle has sides of length 3 cm, 4 cm
and 5 cm. The prism is 10 cm long.

Work out the total surface area of the prism. (4 marks)

Two tr:.mns(.e ends
\
2x (= x3xu4)=I2
2
Three re.cta.aa(.e.s
I X IO =30
4 X \O =410
SXRIO=850
12+304+40 + 50 =132

2
\32 em
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n The cross-section of a triangular prism is a right-angled triangle with base 3 cm, height 4 cm and
hypotenuse 5 cm.

The length of the prism is 10 cm.

Work out the total surface area of the prism.

4cm 10 cm

3cm
(3 marks)

|
The €wo trio.(\au(.ou' ends each have area 7 X3IxY=¢ CM‘,

k8
9iving \2 cm <n tokal
The three N.r.to..ﬁau(.ar Feees have areas 3 X \0 = 30 cmz, 4 X 10 =40 em and S X \O

2
=50 cem

Total surl,o.c.e. afeo. = \24+30+40 + 50 =1\32 c.mz

2
132 em
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A solid is made by placing a cube of side 4 cm centrally on top of a cuboid.
The cuboid measures 8 cm by 8 cm by 2 cm, and the cube sits on the 8 cm by 8 cm face.

Work out the total surface area of the solid.

4 cm

2cm 8 cm

8 cm

Diagram NOT accurately drawn (4 marks)

Bose of the cuboid

XY = €y c.mz
Four vertical Foces of the cuboud

Hx(8X2) = é4em
Exposed top op the cuboid

¢4 - (ux '+) = 48 c.mz becavse the cube covers o 4 em by Yem

5100.('2.
Four vertical poces of the cube
wx (Uxg) = ¢y cm‘, and the top of the cube: 4 x 4

=10em

Total surpace area = 64 +64 + 4% + G4 416 = 25¢ em’

S
296 em
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n A solid cylinder has a radius of 6 cm and a height of 5 cm.
a. Work out the volume of the cylinder. Give your answer in terms of .

b. Work out the total surface area of the cylinder. Give your answer in terms of . (4 marks)
a) Volume = Te2h = T x23%¢xs=180T t.'.m3

b) The two cerevlor ends have total area 2TMri=2x T x 3¢ =
12T em”

The curved sur face hos orea 2TMeh = 2x MM xéxs =60

2
ocm

Total Sur face orea = T2 +¢oM =132

2
ocm

Uaro(.(.:.as the curved sur face produces a re.ctomb(.e whose width is the cifeum perence

2T ¢ and whose huskt ish. T&s area s tlne.re.l,ore. 2T rh

n A closed wooden box is a cuboid measuring 40 cm by 25 cm by 20 cm.

Amira varnishes all 6 faces of each box.

One tin of varnish covers 5000 cm?.

Amira has 3 tins of varnish.

Work out the greatest number of boxes Amira can varnish completely. (4 marks)
Surpace area of ont box =2 X (4O X 25 + 4O X 20 + 25 % 20) = 2 x (1000 + 800 +
S00) = 4400 em

kS
3 tias cover 3 X SO00 ISO00 em

ISO00 + 4600 3.26..., so PAmira can Varacsh 3

complete boxes
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m A closed cylindrical water tank has radius 40 cm and height 90 cm.
One tin of paint covers 3.5 m?2.

Is one tin of paint enough to paint the whole outside of the tank, including the top and bottom, with
one coat? You must show your working. (4 marks)

Two cireles

2x T xuo" =3200M

Curved sur poce

2x T x40 x 90 = 71200
2200 + 7200 = 0ouooM =32¢75 em
Chamae tom : +10 00O

32 ¢7YH £ 10 OO0 = %.27 m

3.27 is Less than 3.5

Yes, one on ts e.noualn I

m A cube has a total surface area of 384 cm?.

Work out the volume of the cube. (4 marks)
Each °f the ¢ Foces hot rea 384 = 6 = 4 cm

The side Le.aath o L ¢4 =2 cm

Volume = T x8x b =512 cm3

S\2 em |

m A cuboid has a square base of side 5 cm and height h cm.

The total surface area of the cuboid is 190 cm?.

Work out the volume of the cuboid. 5 marks)
The ‘bop and bottom Foces have total area 2 XS X § =50 cm’
The Fovr vertical Foces hove total area 4 X Sh = 20h c.m‘
SO + 20k = 190, so

20h = \4O
and h =7
om

Volume = TSRS X7
3
=\7S em

I7S em
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m A cuboid has a base measuring 8 cm by 5 cm.
The volume of the cuboid is 320 cm?.

Work out the total surface area of the cuboid.

(5 marks)

Bose area = Bx S =40 cm , 50 the he.\sk‘t 32040 =% em

The tlnre.e. &;I.J.e.re.n'l: Foces have artas 3 X S = 40 cm ,8x8=

a
(4% c,m and S X P =40 em

Total surl,o.ce. oreo = 2 x (4O + ¢4 + '-}O) LR I4 =

228 c.mz

m A cuboid measures 9 cm by 3 cm by 4 cm.
A cube has sides of length 5 cm.
a. Show that the cuboid and the cube have the same total surface area.

b. Which solid has the greater volume, and by how much?

o)
Cuboid: 2(27 + 3¢ +12) = 2 x 7S =150
Cube: ¢ X 25 =150

Same suf face area

b)
Cuboid: I%x 3 x 4 =108
Cube: S xS xS =125

\25 - \0% =17

3
The cube, bj \7 cm—l
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