Properties of Circles (H) - Geometry and Measures

B, D, E and F are points on a circle.
ABC is the tangent to the circle at B.

Angle EDF = 40°
Angle FBC = 70°

Prove that the tangent ABC is parallel to EF.
Give a reason for each stage of your working.

LBDF - LFBc = 10 O

Catrernate Segment theolem) 0

LEFe - 180 - LEDB
. 180°- (Ho'+ 30°)
180"~ wo"
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( LEF® and (FBc are altesnate angles)

PhysicsAndMathsTutor.com

Diagram NOT
accurately drawn

(Total for Question 1 is 4 marks)
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2 The diagram shows a shaded shape ABCD made from a semicircle ABC and a
right-angled triangle ACD.

Diagram NOT
accurately drawn

17cm

AC is the diameter of the semicircle ABC.

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.

By using Pythageras’ Theovom

AG - AD - OO
ne - 11 -8 (O
AC = A OU

=80m®
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— ©

Permter 0f Shaded S\\ape, TN AR N @
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(Total for Question 2 is 5 marks)
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3 Here is a sector, AOB, of a circle with centre O and angle AOB = x°

The height of the cone is 25cm.
The volume of the cone is 1600 cm?

Work out the value of x.

Give your answer correct to the nearest whole number.

F’mdihg cadius 6f the ceme
-‘gxmr‘us - 1600 O

2
fLy = ‘GOO x3

———

a5
2
r = 192
14

r= o l6Lus

38136 .. om (1)

Diagram NOT
accurately drawn

Diagram NOT
accurately drawn

Volume of Cone :

2
—;:-x fLar xh
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By using Pgthagofa.s'ﬂ\epfw -

2 2 l
Oh - 26 + +.81%6 -
0A = [686 . us) ..

- 26493, @)
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Greumference of the Grae -

Ar = 22X x 3813 ...
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length of arc of the drde °

Axilx 26.193.... x X 4q.1n9Yy .. .. @
3¢0°

x - 03 (1)

(Total for Question 3 is 6 marks)
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4 The region, shown shaded in the diagram, is a path.

7 Diagram NOT
2m accurately drawn

A 4

o)

m

+—>

The boundary of the path is formed by two semicircles, with the same centre O, and two
straight lines.

The inner semicircle has a radius of 7 metres.
The path has a width of 2 metres.

Work out the perimeter of the path.
Give your answer correct to one decimal place.

lnner Semicircle = L xamre
2

= W(%)

-3 (V)

Outer Semicirele = L x 2T
2

1 ()
= 0[]“(

U

Perimeter = 1M+ 30 % 2(2) @
= 6T +Yy

= 6y.3 (Idp)

(Total for Question 4 is 3 marks)
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5 A, Band C are points on a circle with centre O.

Diagram NOT
accurately drawn

AOC is a diameter of the circle.
AB=8cm BC=15cm
Angle ABC = 90°

Work out the total area of the regions shown shaded in the diagram.
Give your answer correct to 3 significant figures.

Area of trimngle = ;'—lalosinC

Area of triongle = 1y gx 15 x Sin 90 °
2

= 60

AC =,f§7:_ﬁ;:(>
G

rodius of cwdde = 1+ -2 = 8.5 om

Brea of Grede = TOr™
= W(8-5)"

= 226 -99% @

Area of shaded lregion 236 .9% - 6o @
166 - 1%
= 1ot (3s8) ()

u

I
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(Total for Question 5 is 5 marks)
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6 The diagram shows a shape made from a square ABCD and 4 identical semicircles.

Diagram NOT
accurately drawn

As shown in the diagram, the semicircles have AB, BC, CD and DA as diameters.

The area of the square is 36 cm’

Calculate the total area of the shape.
Give your answer correct to one decimal place.

Finding length of sides of Ppep -

L3

X = 36
x: 6 um ()

% length of side of Square - didmetes of Semjciwde = b v

Area of each Sumjurge:

"

Lanx(y) 1w ©

Mea Of Y Semcirde © U x %u

18I

4

Total area: area of gquare + areq of 4 Semiciccle,
- 3tise © 2.5

< 92.5 ¢m” @

(Total for Question 6 is 4 marks)
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7 The diagram shows a sector AOB of a circle with centre O

A

Diagram NOT
accurately drawn

6.0%
5.2

67°

o 5.2cm B

Angle AOB = 67°
OA=0B=5.2cm

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

Crawmference of the whole drde :

Axitx5.9 - 22
X c @

Ao length OF the Sedor Aop :

bt o2
— X - .0 )
260 S 608 om ()

Puimater of the sedor Ape -

.2+5.2F €08 - 16.4Q O — cm

z 165 (35¢) (Total for Question 7 is 3 marks)
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(r+7)m
Diagram NOT
@) accurately drawn

B

OAB is a sector S of a circle with centre O and radius (» + 7) metres.
Angle AOB = 45°

A circle C has radius (» — 2) metres.
The area of sector S is twice the area of circle C

Find the value of »
Show your working clearly.

Fxlret) x ¥ - 2 xw(r2) @)
300 @
2 l__ _\-'q.'
,P(x(rfllrrﬂm)r-—‘é— > 1}"/"(( wr e

r Wt kg - 6y - 6yr + 6y

5y -8+ 15 =0
N \
5r - 26y +5 =0
®

(5r-1)(r-5) =0

r-,lg_cf r“)’@

y=9 (rn\g SINCGE radius o{— arde

cannof be negativy .
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(Total for Question 8 is 5 marks)
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9 In the diagram, ABC is a right-angled triangle and DEF is a semicircular arc.

A
Diagram NOT
accurately drawn

24cm

In triangle ABC

BC =24cm angle ABC = 90° angle BCA = 30°

The points D and F lie on AC so that DF is the diameter of the semicircular arc DEF
The radius of the semicircular arc is 3cm.

Work out the length of AFEDC
Give your answer correct to 2 significant figures.

o A4
Cos 30 = — (I
° ALO

Ac = 2% Car i
ws e’ (V)

Feo - —liflerX3®
=3 7 q.4ay ...

AFEbe = 21-FH2 -3-3 + 42y @

-.3|®
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(Total for Question 9 is 5 marks)
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10 The diagram shows a circle with centre O

C Diagram NOT
accurately drawn

\/

A, B and C are points on the circle so that the length of the arc ABC is 5¢cm.
Given that angle AOC = 55°

work out the area of the circle.
Give your answer correct to one decimal place.

.Ei.x 2xU x\¢ = § @
360
.. Sxa3¢0
lxttx5$®
< 5.1

1
Prea - Lx52 @

< 8§52

0,

(Total for Question 10 is 4 marks)
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11 A, B and C are points on a circle, centre O

Diagram NOT
accurately drawn

The radius of the circle is 8.5cm
Angle ABC = 132°

Work out the perimeter of the shaded sector AOC
Give your answer correct to 3 significant figures.

Lhot = 137°x2 = 264" (V)

—2—‘-4_ x AxWXx8S = 39,..

360 @

Permeter: 391+ 85 45

$¢.2 @

(Total for Question 11 is 3 marks)
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12 The diagram shows a triangle ABC inside a semicircle.

Diagram NOT
accurately drawn

C
O

50°
A B

A, B and C are points on the semicircle.
AB is the diameter of the semicircle.

Angle ACB = 90°
Angle BAC = 50°
AC =18cm

Work out the perimeter of the semicircle.
Give your answer correct to 2 significant figures.

| e
Cos So = —
3 AB
13
AB‘- |
Los $0° O
: 28_0030”_
l
—_ 2% .00 . T .
lxﬂ'x g.0030 .. 4301_._@

28 .0030... + 439 . @

+ H.9900 ..

%?1@
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(Total for Question 12 is 5 marks)
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13 The diagram shows two circles with centre O and a regular pentagon ABCDE

Diagram NOT
accurately drawn

A, B, C, D and E are points on the larger circle.
The pentagon has sides of length 8cm.

The diagram is shaded such that

shaded area = unshaded area

Work out the radius of the smaller circle.
Give your answer correct to 3 significant figures.

pm}qgoh .
)

ongle gop = 180 -5 -5y
N

h‘ugh*

O

fton Sy = 6.505 .

height of Miongle - ton 54 =

lengih 0E = 8

sih S Sih3z

OE = 98I0 S4 ¢ go5 = radius of |0lr3e arefe

T T

Sin 32

Area of whole diaﬂrmm : rf.)k(.}-‘?so'.;aL s “45-1}80].‘..(5

Area of pentagon : & x ‘3”‘" £505 - = hon (1)
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Shaded @rea - unshaded area

N 2
s . ygaq -no-11 + e = Wo-M -fer @
anr - et (T

L8

s Y

r- 345 (3 S'f')@

(Total for Question 13 is 6 marks)



