Properties of Angles (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"
N0
( angles opposite t0 each Other in a yclic
quadritateral syms up to 180°)

. sinCe ZEFB : 10  whith IS the Same 0S LFBC,

ine EF and line Agc are pacaliel 10
( LEF® and (FBc are altesnate angles)
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Diagram NOT
accurately drawn

(Total for Question 1 is 4 marks)
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Diagram NOT
accurately drawn

A, B, C, D and E are points on a circle.
Angle EAC = 40°

(@) (i) Write down the size of angle EBC.

angle EGC : angig EAC > 40"

(ii) Give a reason for your answer.

(b) Find the size of angle EDC. f OPPO:SH‘G. Clnglo,s n q C&C/{IC q}mdﬂlafem!

. Sums up fo 180°.
ang\e €DC © 180 - angle EAC %o

= g%bo— ]‘.0°

v Ao @ (Total for Question 2 is 3 marks)
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3
E
Diagram NOT
accurately drawn
122°
c \ 2 I .
o \-’ D
o8 122°
B A

The diagram shows a parallelogram ABCD and an isosceles triangle DEF in which DE = DF

CDF and ADE are straight lines.
Angle BCD = 58°

Work out the size of angle DEF.
Give a reason for each stage of your working.

angle KDC : |go°,5g"
- @
(co-\nterior angles add up o 180) G)

angle EDF : angle ADC * (21 .
( Varhealy opposite angles are gy

o (4 ° . S ‘”‘ Sﬁme
angle DEF - 190 -122 53 (/anse, omgip,g n 1S05cae8 are the )

2 C)F 2
- 29°(1)

(aﬂglgs n mang le adds up v 180°) @

(Total for Question 3 is 5 marks)



Properties of Angles (H) - Geometry and Measures PhysicsAndMathsTutor.com

4 The diagram shows the prism ABCDEF with cross section triangle ABC.

Diagram NOT
accurately drawn

A B

Angle BEC = 40° and angle ACB is obtuse.
AC =6cmand CE =13cm

The area of triangle ABC is 22 cm?

Calculate the length of AB.
Give your answer correct to one decimal place.

(e = \%5in4yp°
- 83562 . @

Prea of Jfriqngle = i—alo sin C
2

29 = Y xpx%-3562.. 5 <ACB @
2

SiIn¢ACLR = 0-9335¢ ...
Awte version ACB = in™' (0-¢3135% )
= 6-353" (1)
ACE = 180~ 61353 = 1g-643° (1)
P a’= b4~ 2be wos A

tosine vule

(AB)1$ [ (3-35(,1)1«2(6)(9-3561) Cos W§-6y?°
> 153499 ()
AB = Jis3.ga9

- yer O 2y

(Total for Question 4 is 6 marks)
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5 P, Q and R are points on a circle, centre O.
TRV is the tangent to the circle at R.

Diagram NOT
accurately drawn

Reflex angle POR = 238°
Angle QRV = 60°

Calculate the size of angle OPQ.
Give a reason for each stage of your working.
° 0
angle oRa = q0-6o0

- 30 '
(angle hdhween a Yangent and radius s 90)

° (V]
angle PoR - 360 - 23%
SETYNO.

( ongle around @ point is 360 )
angle PO - u_:z N
2 0,
(angle at Canive of cirde is twice the angle at cramference) )

angle 0fg = 360" - 238" 30 -6(°

3'o O .......................................................

(angfe 0 quadiilatera) - 360")  (Total for Question 5 is 4 marks)
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Diagram NOT

accurately drawn
44°

B \68° X ¢

J

ABCD and FGHI are parallel straight lines.
EBGJ and ECH are straight lines.

BE =CE
Angle BEC =44°

Work out the size of angle JGH.
Give a reason for each stage of your working.

angle EBC = 180 - %y - € 0
L

(angley at the base of iS6§celes angle are the m“"@)

Gngle BGH - angle EéC - 58°®
( Qrresponding angies ave the same) (V)

angle J6H - 18- 68" - 12 ()
(angles on @ Straight Line sum up o &) ©

(Total for Question 6 is 5 marks)
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Diagram NOT
E accurately drawn

<

B, D, E and F are points on a circle.

ABC is the tangent at B to the circle.
Angle ABD = 39°
Angle EFD =18°

Work out the size of angle BDE.
Give reasons for your working.

angle BFD : angle ABD - 39° @
(alteraate segment thegrem) (1)

angle BOE = 180 - (18°+34") 0

(80 - 63

-3 ()

( oppastte angles in 6 Gaiic quadrilateral Sum dp fo 1807

(Total for Question 7 is 4 marks)



Properties of Angles (H) - Geometry and Measures PhysicsAndMaths Tutor.com

8 P, Q, R, Sand T are points on a circle with centre O.

Diagram NOT
accurately drawn

QOS is a diameter of the circle.
angle POS = 124° angle PRS = m° angle PTS = n°
(@) Find the value of
(i) m
ny* =~ 2 = 62° 62 O

(i) n
180°- 62° = UG 3 @

(b) Find the size of angle QPO.

PGO = 62°
Co, RPO must be C2° as dhe triano)le 1S isosceles (2 @ o

(Total for Question 8 is 3 marks)
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Diagram NOT
accurately drawn

55° 3

>
b
O

A, B, C and D are points on a circle, centre O
AOC is a diameter of the circle.

Angle BAC = 55°

Work out the size of angle ADB

Give a reason for each stage of your working.
pec = 90 ©
(angles in Semicirde are 9o°)

Aeg - 180 -9 -5¢°
- 35’0
(angies in @ triangle add wp 1o 1%°)

W

A - ALl = 35
(angles in the Same Segment are gpbuaj)

(Total for Question 9 is 4 marks)
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10 The diagram shows triangle PQR

Diagram NOT
accurately drawn

P 1.6cm Q

PQ=1.6cm PR=4.2cm Angle PRQ = 18°

Given that angle PQR is obtuse,

work out the area of triangle PQR
Give your answer correct to 3 significant figures.

sin POR Sin 18

- —_—

4.2 ¢

L Peg = sin 3N (ya)
Ig

542 (audy ()

CPap s 180 -S4-2° = 125§ Cobluse)
\

COPR < 130" 125.8 - (8" - 36.2°
®

Areq - —li)s Yax1.6 xSin 3&-2. @

|-98 @

(Total for Question 10 is 6 marks)
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Diagram NOT
accurately drawn

AB, BC, CD, DE and EF are five sides of a regular polygon.

RST, SCU and BCV are straight lines.
RST is parallel to CD

Angle RSC = 128°

Angle UCV = 32°

Work out how many sides the polygon has.
Show your working clearly.

©

BCS = UCN = 32
O
sep = RSC = 128

Tso - 180 -128 - §2
inferior angle - 128132 - 160 ()

180 (n-2) = leon
®
180 n-360 = 1600 I8

20 n = 260

n=1% (Total for Question 11 is 4 marks)
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12 The diagram shows a pentagon.

Diagram NOT
accurately drawn

-

Work out the value of x

Total angle = 3x 180" - 540 (1)

540 - %0 - 135 - ¢ -9 ®
< Syo -kl

v ll‘i@

(Total for Question 12 is 3 marks)
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13 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 13 is 5 marks)
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14 Here is a shape formed from two triangles ABC and CDE
ACD and BCE are straight lines.

B

Diagram NOT
accurately drawn

AC=24cm BC=31cm CE=19cm CD=16cm
Angle BAC = 64°

Work out the length of DE
Give your answer correct to 3 significant figures.

Sin ABc _Sin by @
2y 31
-1 .
hoo - S (Sm oY m)
3\

BCA - 180 - Ly -Gy
O
= HAa-

DE - ":* 19"~ 16 (19) cos Hq' ®

DE J Gy - 191-8...

- 203 Q)
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(Total for Question 14 is 5 marks)



Properties of Angles (H) - Geometry and Measures PhysicsAndMathsTutor.com

15

Diagram NOT
accurately drawn

BCDEFG is a hexagon.
AB, BC and CD are three sides of a regular n-sided polygon.

Calculate the value of n
Show your working clearly.

sum of ) .
InYerior G‘ﬁgla of huq(jon . (6-2) xlIgo = F290 @

angle BeD (199e) = F20 - 90~ 95 - 1ya’ - Loy - ¢3°
= 225" @

angle BeD (Shall) = 3Go - 226

- 135 0)

g0 (n-2) s

n
%00 - 36p = %5 n
l?O n- t%gn = ?":0

bon = 36o
n - }_(;9_.. _ 3 @ n=... 6 .........................................
ts (Total for Question 15 is 4 marks)
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16 Here is a triangle ABC

Diagram NOT
C accurately drawn

(2x + 1)cm

The area of the triangle is (x? + X — 3.75)cm?

Find the size of the largest angle in triangle ABC
Give your answer correct to the nearest degree.

[ e ?
2 (22-1) (2 +1) sin 30 X tx-338 @

|
I;(l&xl—l) - X +x-3-3S
X
X -025 = £x-33s

X = -0-16 431§
< 2.9 @

6 um

1}

At = 2(3-5) -y

il

sihce AC > A%, largest ongle is Abc .

Be = €t 8- 2(6)(5) cos 3¢

b 8615 .. - @
Be = W = Lo10g2s -
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Sin hpe sin 20
e 2220

8 krogasg. ..

sin Mog = 0-93y -

@

ABe - sin' 093y

ATAN O

PhysicsAndMathsTutor.com

(Total for Question 16 is 6 marks)
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17 A, B and C are points on a circle.

Diagram NOT
accurately drawn

M

MN is the tangent to the circle at C
AB =CB

Angle BCN = 78°

Find the size of angle ABC

angle BAC . angle Bep = g’

ongle Abe = 180 - 18 -1 (1)

:2q®

(Total for Question 17 is 2 marks)
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18 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 18 is 6 marks)
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19 ABCD is a trapezium.

PhysicsAndMaths Tutor.com

(3x + 46)°

(4x — 27)°

Diagram NOT
accurately drawn

(3x + 10)°

A

BC is parallel to AD

Find the size of the largest angle inside the trapezium.
(yx-23) + (3xt46) - 150 ®
x = (80-19
Tx: e
x =23 (1)
Ape = 3(23) tyg = lis
Bab = 4(23)-23 = 6% @

Adc =

]

3(23) 10 = 11

B = 180 ~39 < lo|

(Total for Question 19 is 4 marks)
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20 Here is a 9-sided regular polygon ABCDEFGHJ, with centre O

A

Diagram NOT
accurately drawn

ODK and FEK are straight lines.

Work out the value of x

(2-2) (130) .
< o

NG

o

inWiOr al\gle OF POlvﬂOh

DEK = 180 -(40 = Yo

EDk = 180 - ('_“1‘3) 0t ©

x: 180 - 10" - Yo

[

= 30 @

X o

(Total for Question 20 is 3 marks)



