R Circumference and area of a circle

ROBINSON Worked solutions

This topic online

n A circle has radius 6 cm.

a. Work out the circumference of the circle. Give your answer correct to 1 decimal place.

b. Work out the area of the circle. Give your answer correct to 1 decimal place. (3 marks)

Carcumoce.ro.nc.e. ¢s the distance arovad the cirele; area s the space waside t. The
ro.dius runs From the centre to the "J'Sc"‘ oand Ehe diameter is twice the radivs. Use

the calevlakor’s T ILQ.J and round on(.J the J;u\o.(. ANSWerS
C:.rcumf,e.re.nce. = zTrr 2x T xé=237419... =37 T em (I d.p)

Areo = 1r X 36 = 115.097... = 3.\ em (I d.p)

n A circle has diameter 18 cm.

a. Work out the circumference of the circle. Give your answer in terms of .

b. Work out the area of the circle. Give your answer in terms of Tt. (3 marks)

Circ.uml_e.re.nce. = Td =18T em
Roadive = \® 22 =9cm, soarea = =T xgi=aT

£ S
oM

n The circumference of a circle is 141 cm.

Work out the area of the circle. Give your answer in terms of . (4 marks)
C:.rcumf,e.remc.e. = 11rr, 0o lMr=\tTMand r=7cem
kY
Area T =T x1 =49 em

H-T“— cm‘
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n A circle of radius 5 cm is drawn inside a square with sides of length 10 cm, so that the circle touches
all four sides of the square.

The region inside the square but outside the circle is shaded.

Work out the shaded area. Give your answer correct to 1 decimal place.

5cm

10 cm

Diagram NOT accurately drawn (4 marks)

Areo °a° the s"ua.re. =\0O X 10 =100 cm‘
Areo of the curcle = T x Sz =25T = 719.524... c.m‘

Shaded arco = 100 - 75.53%... = 21.460... = 21.5 cm O d.p)

2
2l.LS em
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a A rectangle is 15 cm long and 8 cm wide. A circle of radius 3 cm is drawn completely inside the
rectangle and is cut out.

The rest of the rectangle is shaded.

Work out the shaded area as a percentage of the area of the rectangle. Give your answer correct to 1
decimal place.

8 cm

15 cm

Diagram NOT accurately drawn (4 marks)

Area of the re.cto.nst.e. =\SXR =120 em
Area of the cercle = T x 3" =9 =2%8.274... e
Shaded area = 120 - 28.274... = I.725... em”
Pe,rc.znto.ae. = .725... < 120 X \00 = 7¢.438... = 7647 (I d.p)

2eu’h
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n The diagram shows a square OABC with sides of length 6 cm. A quarter circle, centre 0 and radius 6
cm, is drawn inside the square from 4 to C.

The region between the quarter circle and the corner B is shaded.

Show that the shaded area is more than 21% of the area of the square.

6 cm A

Diagram NOT accurately drawn (4 marks)

Acreo °f the square = Ex ¢ =3¢ cm‘

Area of the 10o.r{:e.r cerele = & x Txe¢ =9 = 28.274... c.mz

Shoded area = 36 = 28.27T4... = 1.725... em.

Pe.rce.f\to.az = 7.725..: 3¢ R \00 = ZIHL.../-, which s more
thon 217
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A circular pond has radius 3 m.
The pond is surrounded by a path of constant width 1 m.

Calculate the area of the path. Give your answer correct to 3 significant figures.

Diagram NOT accurately drawn (4 marks)

The ovter e.d.se. °f the poth s a cirele of fadivs 3+t\=4m
Are.o.ooc,‘kke.po.’(:h=1r>('+z-TrX3z=I61r°‘11r='71Tmz
7T = 21.99... = 22.0 m" (3 soc)

2
22.0m
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n A window is made from a rectangle with a semicircle on top.

The rectangle is 1.2 m high and 0.8 m wide. The semicircle sits exactly on top of the rectangle, so its
diameter is 0.8 m.

Glass for the window costs £95 per square metre.

Work out the cost of the glass for the window. Give your answer correct to the nearest penny.

1.2 m

08 m

Diagram NOT accurately drawn (5 marks)

Area oo(; the re.c'to.na(.e. =1.2 %X 0.8 =0.% mz
Radivus of the semicircle =032 =04 m

|
Area oo(; the semicirele = — % 1r X O.'-t»z =

D x MM xoxs=
2 2
kS
O0.LS132... m
Total area = 0.9¢ + 0.25132... = \.21\32... m'
Cost = v2132..x £95 = E\\S.O?‘... = Ells.os (neorest

penny)

Eus.o%
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n A quarter circle has radius r cm.
2

The area of the quarter circle is 9t cm*.
a. Work out the value of r.

b. Work out the perimeter of the quarter circle. Give your answer correct to 1 decimal place. (4 marks)

a)
&x'“'xrz 3 ul

=T

I
o)

Curved edge =

S'l:ro.:.akk e.d.ae.s =¢(+6=\2

942 412 = 21.42...

Percmeter = 214 cm
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m A square has sides of length 5 cm.

A circle is drawn through all four vertices of the square.

Calculate the circumference of the circle. Give your answer correct to 3 significant figures.

The diameter of the circle is €he J.msom(. of the squa.re

5cm

Diagram NOT accurately drawn

(4 marks)

63 Pvthmsouxs, ':l.'\auat:wm.(.z =5 +5 = SO, so J.i.o.sono.(. =l so=

T.0T\O... cm

Circum Ference = Td =T x 7.010... = 22.214... = 22.2 em (3

22.2 em

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

o)

Page 8 of 10



m OAB is a quarter circle with centre 0. 0A and OB are radii and angle AOB = 90°.
The straight line AB has length 10 cm.

Work out the area of the quarter circle. Give your answer in terms of .

10 cm

Diagram NOT accurately drawn (4 marks)

Let the radivs be r. 'Tra.o.nst.e. oAB i r:.skt-oms(.e.d. ot O wikh
oA=0B=+r
6:’ P:‘)tko.sora.s, e = \O‘, s0 2¢ =100 and ¢ = SO

Are.o. ooc the lua.rtzr cirele = l _“—rz = X Tr x §O0 =12.5T c.m‘

\
Y Y

2.5 cm‘

m A flower bed is a semicircle with diameter 20 m.
Fencing is to be put around the whole perimeter of the flower bed, including the straight side.
Fencing costs £4.20 per metre and is only sold in whole metres.

Work out the total cost of the fencing. (5 marks)

Corved edge = % x T x20=10T = 3.4I5... m

Total perimeter = 3LWIS... + 20 = SLHIS... m
Fe.noms is sold tn whole metres, so S2 m must be booakt

Toktal cost = S2 % Eu.zo = E?.ISHO

EZI‘B.'-}O
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m The diagram shows a shape made from a square and a quarter circle.
The square OABC has sides of length 10 cm. The quarter circle has centre 0 and radius 10 cm, and is

joined to the square along the side OC so that the two parts do not overlap.

Work out the total area of the shape. Give your answer correct to 1 decimal place.

10 em 10 cm

Diagram NOT accurately drawn

2
Are.o. of the stl'uo.re. =\OX IO =100 cm

(5 marks)

Aru. ooc the iuo.r'(:zr cifele = l x T x \Ot = ZSTr = 7%.5%4...

N

2
ocm

Total area = 100 + 79.53%... = 178.539... = \7%.5 em (1 dp)

178.5 om‘

m A square lawn has sides of length 8 m.

A flowerbed in the shape of a quarter circle of radius 8 m is dug in one corner of the lawn. The
centre of the quarter circle is at the corner of the lawn.

The rest of the lawn is covered with turf. Turf costs £4.25 per square metre.
Work out the cost of the turf.

L_o.wn=3X$="+mz

Flowerbed = ! x T x 2= 1T
L‘.

Turg area =6 - KT =13.73us... -
Cost =12.7345... x 4.25 = S8.37I...

Cost = Esn.37
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