R, Surface area of cones and spheres

ROBINSON Worked solutions

This topic online

n The surface area of a sphere is 4mr?.

a. Work out the surface area of a sphere with radius 5 cm. Give your answer in terms of .

b. Work out the surface area of a sphere with diameter 14 cm. Give your answer correct to 3
significant figures.

(3 marks)
)

4T xs2 = 4T x 25
100 cm

b) radivs =14 22 =7

gy x 72 = 19T

CI1S.75...

2
Gl cm

n A cone has base radius 6 cm and slant height 10 cm. Give your answers in terms of .
a. Work out the curved surface area of the cone.

b. Work out the total surface area of the cone.

o) CSA = et
T xe¢xwo = ¢oM
oM em

b) Add the circular base
T x¢r = 3¢

6o +3¢T = T

% em

(3 marks)
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n Three quarters of the surface area of a sphere is 1081 cm?.

Work out the diameter of the sphere. (4 marks)

'T'oc % of the SUF pace arfeo s 0T, the oc"u' sufpoce afea =

08T =3 xu=muT em’
Surl,o.c.e. area of o sphere = wTe” ) 50 4Te® = T
2
r = %,%0r=0cm

O&.ame.'te.r = LXREC=I2em

\Z em

n A cone has base radius 5 cm and perpendicular height 12 cm.
a. Work out the slant height of the cone.

b. Work out the total surface area of the cone. Give your answer correct to 3 significant figures. (4 marks)

o) Pythogoras
L* = s 4122 =169
L=13cm
b)
CSA = M xsx13=¢sT
boase = M xs2=25T
kotal = 10T = 282.74...

2

283 cm

n A solid hemisphere has volume 181 cm?.
Work out the total surface area of the hemisphere.

Give your answer in terms of Tt. (4 marks)

3 3
Vo(.ume.oaca.he.m;s\oke.re.=%X‘WXr ,SO%X‘\TX(‘ = 1T
3

- 3
F = 18x = =27,%r=3em
2

Total surl,mce. areo = curved sur face + J,Lo.t curculor foce =

2 e+ We =3,

Total surJ;o.ce. area = 3x T xq=27T c.m
27T cm‘
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n A solid toy is made from a hemisphere joined to the circular base of a cone. Both have radius 4 cm.
The cone has perpendicular height 3 cm.

Work out the total surface area of the toy. Give your answer correct to 3 significant figures. (4 marks)
stant = I (424 31) =9
cone CSA = MM xuxs=20T
hemisphere CSA = 2T x y2 =22

Jocned ocace.s are not on the outside

tokal = 52T =1¢3.3¢...

2
163 em

The volume of a solid hemisphere is 144t cm?.

Work out the total surface area of the hemisphere. Give your answer in terms of . (4 marks)

11\",3 = g
3

- 3
= wux = =2\¢
2

r ¢
curved: 2T x 3¢ = 72T
J,Latl Tx3a = 3¢
o8 omt

n A solid cone has base radius 6 cm.

The total surface area of the cone is 961 cm?.

Work out the vertical height of the cone. (4 marks)

Total Surjeact afea of a cone = Trrt + Trr(., where L is the stant
l-.ual-.t
Tx2w+TMxextL UM, s03¢ + 4l =9¢
L = ¢O,50L =10cm

62 Pt’tko.aora.s, he.a.sk{: = (o' - (N =L =8cm

8 cem
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n A sphere has radius 6 cm. A cone has base radius 6 cm. The curved surface area of the cone is equal
to the surface area of the sphere.

a. Work out the slant height of the cone.

b. Work out the perpendicular height of the cone. Give your answer correct to 3 significant figures. (4 marks)
sphere: 4T x ¢ = 14Tl
cone: MM x¢x L = wuyTl

6L = 14y

(=24 cm

h* = 24%-¢* =S40
h = { suo=23.23..

23%2 em

m A large cone has base radius 9 cm and slant height 15 cm. A smaller cone is cut off the top, leaving a
frustum. The cone that was cut off has base radius 3 cm.

Work out the total surface area of the frustum. Give your answer correct to 3 significant figures. (5 marks)

scale J,actor = 3

- |
9 3
small stont = IS <3 =S5

oc,rus(meSA = Mx9xi1s-Mx3xs =120
boktom cerele = Mx 2=
kop circle = T x 32 = 9
total = 200 =4s54.7...

é¢o cm‘
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m A large cone has base radius 9 cm and vertical height 12 cm.

A smaller, similar cone of base radius 3 cm and vertical height 4 cm is removed from the top of the
large cone, leaving a frustum.

Calculate the curved surface area of the frustum.

Give your answer correct to 3 significant figures.

A N\
/ \
’l \\ 4 cm
/ \
/ \
—\
,, 3cm \\
2cm / N\
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
/ \
A 4 y \
9cm

Central vertical cross-section

Diagram NOT accurately drawn (4 marks)

Stant ke..nkt of the Large cone = 02" +9") =225 =15 em
Stant height op the small cone = [~ (4 +3) =25 =5 em
Curved Surpoce arfea op o cone = el

Curved Suf foce orea of the oc,rus'(:um TxAxis-Mx3ixs=
3T - 1sT =120

20T = 237¢.99.. = 377 em (2 o)

377 em
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m A solid cone has base radius 5 cm.
The curved surface area of the cone is 651 cm?.
Work out the volume of the cone.

Give your answer correct to 3 significant figures. (5 marks)

Curved SUr face ofea = TrL, 5o M xS XL=¢sST and L =13
oM

6:’ P:)tko.soro.s, keaﬁkt = r(l31 - Sz) = L uu =12 em

Volume

T xe*xbh=l x T x2sxiz =

|
3 3
oo™
100 = 314.15... = 214 em (> J.)

314 cm |
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A solid square-based pyramid has base edges of 10 cm and vertical height 12 cm. The apex is
directly above the centre of the base.

a. Draw an accurate front elevation of the pyramid.

b. Work out the total surface area of the pyramid.

-

+I

10 cm

Given solid

=
@

o o a4
O O = N W

= N W b U1 OO N

X

-0 12 3 4 5 6 7 8 91011 12

Front elevation
(6 marks)

o) From the J.ron'(: the pYromed Looks Like an isosceles tr:.omb(.e. with base 10 em and
vertical hecght 12 em

b) The stant he.‘u;)kt of eoch krto.nsu(.o.r Forct runs prom the apex £o the mudpointog
o base edqe. The horczontal distance From the centre of the base to the mudpoint

of oA c.d.y. isS em
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2 2
Slaant ke.a.ak‘l: = { (2" +s ) =l Ki=13 em
Each kr&.o.nau(.o.r Foce has arta — X 1O X I3 = ¢S cm‘, so the Four faces have areo Y4
2
X ¢S = 240 cmz
2
The base has area IO X 10 =100 em , so the total surfoce area

= 260 4100 = 360 em.
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