R, Angles

ROBINSON Worked solutions

This topic online

n The diagram shows five quadrilaterals, labelled A, B, C, D and E, drawn on a centimetre grid.
a. Write down the letters of the pair of congruent quadrilaterals.

b. Write down the mathematical name of quadrilateral A.

(2 marks)
Conaru'.l\‘t shapes are LJI.M'.'E(.J the same shage and scze. A and C are identical pod‘a.(.(.'.(.osro.ms,
one rotated, so A and C are the oonarue.n‘t po-ct
Quuadrilateral A has £wo pacrs of porallel scdes with no r'\akk anSLes, sotis o

po.ra.LLLLoSrmm

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition

Page 1 0f 10
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



n Here is some information about four pairs of triangles.
For each pair, write down the condition (SSS, SAS, ASA or RHS) that shows the triangles are congruent, or write

"not necessarily congruent”.
a. Both triangles have two sides of 5 cm and 7 cm, with an angle of 50° between them.
b. Both triangles have angles of 40°, 60° and 80°.
c. Both triangles have a right angle, a hypotenuse of 13 cm and another side of 5 cm.

d. Both triangles have a side of 6 cm with angles of 35° and 70° at each end of it. (4 marks)
o)

Scde, O.I\S(.Q. between, sude

SAS
o)
Same angles, but could be d.acc,J:zrznt sizes

Not I\Lc.e,sso.ra.(.:) consrue.n‘k
e)

Right angle, hypotenuse, side
RHS
)
AASLQ, sude between, angle

AsA
n PQRS is a parallelogram.

Angle P = (3x + 15)° and angle Q = (2x — 10)°. Angles P and Q are next to each other on the same side of the

parallelogram.

Work out the value of x. Give a reason for each stage of your working.

S > R
(3x +15)°
(2x - 10)°
|
P ’ Q
Diagram NOT accurately drawn (3 marks)

Adjacent angles cn a parallelogram add vp to 180 (comcnkercor angles between parallel scdes)
3x +\St+t2x -10 = 1%0
Sx+S = \80,%0 Sx =\75 and x =35
Check
o.naLe. P = l?.Oo and omaLe, S = 600, and 120 + 6O = IR0

x = 35
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n AB and CD are parallel lines. The line PQ crosses them at P and Q.

One of the angles at P is 62°, as shown.
a. Write down the value of x. Give a reason for your answer.
b. Write down the value of z. Give a reason for your answer.

c. Work out the value of y. Give a reason for your answer.

P /<62°
A > B
Z

X

/o

4
S

Diagram NOT accurately drawn (3 marks)

a)
x =62

Corre.spond.ma o.ASLe.s are equal
o)

z=x =62

Alternate 0.03(.0.5 oare e."uo.(.
)
J =180 - 62

J=l\$

Aﬁate.s oh o s’(:ro.i.bkt Line add vp to I%OO
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B AB and CD are parallel straight lines.

A straight line crosses AB at E and crosses CD at F. On line AB, A is to the left of E and B is to the right of E. On
line CD, C is to the left of F and D is to the right of F.

Angle AEF = 62°.
Work out the size of angle CFE.

Give a reason for each stage of your working.

62°

A 4

Diagram NOT accurately drawn (4 marks)

ALternate M\S(&s lce between porallel Lines on oppos:.t!. sudes °J: the crossins Lene. Co=catercor
o.AS(.Ls Lie between the pa.ra.(.(.e.(. lines on the same scde of the crossina Line
Anau. EF0 = ¢2° becavse angle AEF and Mﬁ("' EF0 are alternate angles, and olternate

o.Aa(.e.s ore e’i“’"
AI\SLQ CFE =190 -¢2 = s becavse angles on o straasht Line odd vp
o

to 1RO
(At.ternd:wd.d

angle AEF and o.nate, CFE are co-unterior oma(.e,s, so o.ns(.e. CFE = 180

©
2
o
ng )
©
uo
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n PQR is a triangle. The side PQ is extended to the point S.

Angle RQS = 112° and angle QPR = 44°.

Show that triangle PQR is isosceles. Give a reason for each stage of your working.

112°
44°

Diagram NOT accurately drawn (4 marks)

Ans(.e. POR =\80-12 = 68° (o.ns(.e.s on o stro.aakt Line add vp to I%Oo)

AASLQ PRO. = 180 - 44 - 68 = €% (o.m:)(.e.s wh o treangle add vp to l80°)

Ans(.e. POR = M\a(.z RO = ‘&o, so ’(:r:.o.ns(.e. POR has two e.luo.(.

&03L05

A 'tri.oma(.c with two e.iud. oma(.cs ¢S isosceles, so tra.o.l\aLe. POR s
tsosceles
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ABC is a triangle. The side BC is extended to the point D.
Angle BAC = a and angle ABC = b.
Prove that angle ACD = a + b.

Give a reason for each stage of your working.

Diagram NOT accurately drawn (3 marks)

Anates “h o tramna(& odd vp to I%Oo
ACB = 1%0-a-b
Anﬁ(.c.s on a straaah‘e Line add vp ko I?:O‘>

ACO = wo-ACH
ACO = 1R0-(\R0 -a - b)
ACO = atb

Aaate ACO=a+b

n a. Work out the size of each exterior angle and each interior angle of a regular octagon.

b. Regular hexagons fit together with no gaps. Regular pentagons do not. Use angles to explain why. (4 marks)
2)
[
Exterior =3¢0 + % = 45
°
Takerior =180 - 45 =135

o

©
4S and \3S
b)
o

He.xa.aoﬁi exterior = 360 = ¢ = 6O

Taterior = 180 = €0 = 120

3 X120 = 3¢0, so ‘bke.:) J;:.'k Found o.opom‘b
Pe.nko.sw\: exterior =30+ S5 =172
Tatercor =180 - 72 = IO%o

3¢o0 = \08 = 3.33,..

Not a whole aumber, so pu\to.sons leave o 9op
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n ABCDEF is a hexagon.

Angle A = angle D = 90°.
The other four interior angles are all equal.

Work out the size of angle B.

(4 marks)
° °
The intercor angles op o hexagon add up to (6-2) x 180 =T20
°
The gour e.iuo.(. angles add vp te 720 -0 - 90 = s4O
°
Angle & = suozu=13s
)
135
m AB and CD are parallel straight lines. A straight line crosses them both.
Two co-interior angles between the parallel lines are (3x + 20)° and (2x — 15)°.
Work out the size of the smaller of these two angles.
You must show all your working. (5 marks)

o
Co-cntercor o.ASLQ.s between parallel Lines add up to 180 , s0o (3x +20) +
(2x -15) =1%0
Sx+S = 180, %0 Sx =175 and x =35

[~ [~
The two oms(.e.s are 3(35) + 20 =125 and 2(35) -15 =55
Check

[~ o [~ [~
125 4SS = \80 . The smaller oma(.z is §SS

SS
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m In triangle ABC, AB = AC.

The point D lies on BC so that AD bisects angle BAC.
Prove that triangle ABD is congruent to triangle ACD.

B D C

AG = AC( 31\/@4\)
AASLQ, 6A0 = O.ASLQ. CAD vecauvse AD bisects o.ns(.e. 6AC (savu\)
A0 cs common to both {:r‘mna(&s, so A0 = A0

TIneach tr‘um3(.0. the Q.,rua.(, Mnu, is the wncluded o.r\3(,c. between the two uLUmL scdes (AB and
AO ca kr:.amb(.e. AE)O, AC and AO ca tr:.o.nat.c ACO)

Se '(:rio.nau. ABO s coﬂsruu\t to tr'uu\a(.e. ACO (SAS)

(3 marks)
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m AB and CD are parallel straight lines, with AB above CD.
E lies on AB and G lies on CD. F is a point between the two lines, to the right of both E and G, so that EFG forms a
zigzag.
Angle BEF = 38° and angle DGF = 44°, where B is to the right of E and D is to the right of G.
Work out the size of angle EFG.

Give a reason for each stage of your working.

Diagram NOT accurately drawn (5 marks)

Orow a Line through F parallel to AB and CO, sp(.:.tt'ma anqle EFG cato on vpper port and o
Lower park

The vpper port of angle EFG = 3% becavse ik cs albernate to angle BEF, and alternate
MSL“ are egual )

The Lower par‘k of o.AS(.c. EFG = 44 because tt ts alternate to mASL!. OG'FJ ond alternate

mns(.ts ore e.iuo.(.

Anate. EFG = 3‘6° + '-H-o =232

()

2

I EXTENSION QUESTIONS
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m ABCDEF is a regular hexagon. ABGH is a square.
The hexagon and the square have the same side length and share the side AB.
Fis joined to H.
a. Work out the size of angle FAH.
b. Work out the size of angle AFH.

Give a reason for each stage of your working.

E D

F Cc
A B
H G

Diagram NOT accurately drawn (5 marks)

o)
Hc.at.o.aonl (¢-2) x1%0 = 7120

o

720 <+ 6 =1\20

Siumre.: 10°

AASL'.s o.round a point add vp to %o
FAH = 3¢0-120-90

FAH = 1so

ISO
b)
AF = AH, <o kr:.o.nate AFH is isosceles
AFH = R0 =-1\SO

2

AFH = \s
IS
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