R Angles in triangles and quadrilaterals

ROBINSON Worked solutions

This topic online

n In triangle ABC, angle A = 48° and angle B = 71°.
Work out the size of angle C. (1 mark)

Ams(.o.s oo 'tria.n3(.m add o I%Oo

4 + =19
C = 1%0-14

n Three of the angles in a quadrilateral are 85°, 110° and 72°.
Work out the size of the fourth angle. (2 marks)

Ana(.bs o iumdra.(,c.tzro.(. odd to '6GO°
_S + MO + T2 = 247
3¢o -267 = 93

)

Fourkh o.na(.e =193

B Ella says, “I can draw a triangle with angles of 65°, 58° and 67°."

Is Ella correct? You must show your working. (2 marks)

A03L0.5 in o treangle must add to %0
(s+s%+67=\90
\90 #1\%0

Ella is wrona

n The diagram shows triangle ABC.
a. Use a protractor to measure angle ABC.
b. Use a protractor to measure angle ACB.

c. Write down the special name for this type of triangle. Give a reason for your answer.

(3 marks)

o) Prokractor centre on 6, zero Line along 6C
°
angle ABC =¢s

b) Protractor centre on C, zero Line along B

angle ACB =¢s®

c.) Two m:\b(.t.s ore Uv}m(.

AASLL A=120-65-¢5 =50

Teosceles (&I\a(—ts ® and C "1”‘(‘)
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a In triangle ABC, angle A = 54° and angle B = 67°.
The side BC is extended to the point D, so that BCD is a straight line.
a. Work out the size of angle ACB.

b. Work out the size of angle ACD. Give a reason for your answer. 3 marks)

)

Angles caa treangle add to 150"
S4 + 47 =21

ACB = 180 -121= 519
ACB = 5"l°

)
Al\atts on o skrush{: Line add to |30°

ACO = 1no-s19
ACO =121

n D is a point on the side BC of triangle ABC, so BDC is a straight line.
Angle ADB = 112° and angle ACB = 35°.
a. Work out the size of angle ADC. Give a reason for your answer.

b. Work out the size of angle DAC. Give a reason for your answer. (4 marks)

«)

AngLes on a stracqht Lene add to 180"
AOC = ro-n2

AOC =¢8
k)

-]
Anb(.!.s whoa trumau. add to 190

¢8 + 35 =103

0AC = 1RO -1\03
OAC = -r'l°

ABCD is a quadrilateral. The diagonal AC splits it into two triangles, ABC and ACD.
In triangle ABC, angle BAC = 40° and angle ABC = 75°.
In triangle ACD, angle CAD = 52° and angle ADC = 84°.
a. Work out the size of angle ACB.
b. Work out the size of angle ACD.
c. Work out the size of angle BCD. (4 marks)

)

Angles in a treangle add £o 180
4O + 75 = IS

ACB = 80 -ns =¢s
o)

S2 + 34 =136

ACO = 10 -13¢ = un

<)
A"j"" BC0 is made of ACB and ACO

BCO = 45 +un
BC0 =109
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n PQRS is a quadrilateral.

Angle P = 102°, angle Q = 64° and angle R = 98°.
The side PS is extended to the point T, so that PST is a straight line.
a. Work out the size of angle PSR. Give a reason for your answer.

b. Work out the size of angle RST. Give a reason for your answer.

)

Angles in o guadrelateral add £o 360"
\O2Z + 64 + T = 244

PSR = 3¢O - 264

PSR = %
b)

AASLL$ on a stru;akk Line add €0 180"
RST = 180 - %

[5)
RST = 84

n In triangle ABC,

angle A = 2x°, angle B = (3x + 10)° and angle C = (90 - x)°.

Work out the size of the largest angle in the triangle.

P\natcs o (:rio.l\ﬁ(.t. add vp %o I%oo
2x +3x +10+90 -2 = 190
Yx + 100 = 180, so Yx = 80 and 2 =20

Ans(.o. A
The (.o.rs'.st o.na(.o. X3 70°

[)

70

m 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.

(3x +15)°

(2x - 10)°

A 4

Diagram NOT accurately drawn
A&"‘mr_u\t ams(.e.s ina po.ro.(.(.t.(.oamm odd vp to l80° (co-inkercor ana(.e.s between pmrm(.(.e.(. scdes)
Ix+tIS +2x-10 = 180

Sx+S 180, 50 Sx =175 and = = 35

Check

(-] o
0.1\3(.0 ? = 120 and o.na(.e. O =¢0 , ond 120 + ¢O =120

x = 3§
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-] [~
40, angle B =2 x20+10=70,angle C=10-20=10

o

(4 marks)

(3 marks)

(3 marks)
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m The four angles of a quadrilateral are 74°, 101°, 2t° and (¢ + 5)°.

Work out the size of the largest angle of the quadrilateral.
AngLes cn o guadrilateral add vp to 360"
T4 tion+2ttt+s = 3O

3t + 180 = 360, s0 3t =190 and t =¢O
The Four M\s(&s are 7‘+°, \Olc, \2.00 and 6$°
Check
T4 +101 + 120 + 65 = 3L0. The Laraest u\n(.e. is l20°

S
120

m ABCD is a square.

Triangle CDE is an equilateral triangle drawn on the side €D, outside the square.

a. Work out the size of angle ADE.
b. DA = DE, so triangle ADE is isosceles. Work out the size of angle DAE.

o)

Ansu. of square = ‘lo° .
Ans(.e. of Liui(.o.te.ro.(. trimnﬁ(.e. = 60
AOE = 10 +¢o

AOE = is0
)

Tsosceles, so the two base angles are equal

IR0 - 1SO = 30
OAE = 302
OAE =15

m ABC is a straight line. The point D lies above the line.
Triangle BCD is isosceles with BD = CD.
Angle DBA = 134°.

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

134°

Diagram NOT accurately drawn

Aﬁsu. 0BC =80 - 134 = '-}6° (o.nato.s on o stro.iaht Line add vp ‘o \%Oo)
P\A3L0. 0CB = angle 06C = u¢” (base angles of an csosceles triangle are equal, sunce 60 =C0)

Ans(.e. B0C = %o -ut-uw= $SD (mna(.!.s W a tr‘\u\a(.o. odd up o ISOO)
[
8%

m The angles of a triangle are in the ratio 2: 3 : 7.

Show that the triangle contains an obtuse angle.

The ratiohas 2 +3+ 7 = \2 parts

AnaLes oo kr‘m.aa(.z add vp to moo, soone part =150 $\2 = s

The Matcs are 2 XIS = 3o°, 3Ix\s = '+$° and TXIS = |os°

IOS'> s Src.a.ku‘ thon 100 and Less Lhan I$O°, so0 it s an obtuse angle
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m ABCD is a quadrilateral with AB = AD and CB = CD. So ABCD s a kite.
Angle BAD = 76° and angle BCD = 118°.

Work out the size of angle ABC. Give reasons for your answer.

(4 marks)
A wcte has one pair of egual “"SL"": ®ana 0
Anbu.s oo 10«&{1(.0.4:0&(. add to 360"
76+ e =194
360 -\I4 =16¢
B and 0 share the 166 "1“’“'3
ABC = we:2
©
ABC = 22
m 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.
R
112°
44°
p
¢ s
Diagram NOT accurately drawn (4 marks)
o o
Aasu. POR =180 - w2 = €% (o.na(.c.s on o stra.x.ahk Lene odd up €0 180 )
o o
AASLL PRO. = \20 - 44 -¢8 =¢8 (o.na(.!.s in o tr:.oms(.e. odd vp to\%0 )
°
Al\s(.b QR = anqle PRO. =¢8 , <0 tr:.ms(.c. POR has two equal Mﬁ('“
A tr:.o.na(.e with £wo c.iuo.(. oma(.'.s s wsosceles, so tr:.o.ns(.f. POR s csosceles
Triangle ABC is isosceles with AB = AC.
angleA:angleB=2:5
Work out the size of angle A. (4 marks)
Since AB = AC, the base M\a(.o.s are t.luo.tl &1\3(-'- 6= o.nsL!. C (vase o.na(&s of an tsosceles tr:.o.na(.c.)
Let angle A = 2k and anqle 6= Sk, so ”‘3('" C =Sk as well
Ana(.c.s wna tri.mnau. add vp to 130"
2k + Sk + Sk = 130, s0 \2k = 180 and k = IS
°
Angte A = 2x15 =30 . Check: 30 + 75 + 75 = 180
S
30
m Triangle ABC is isosceles with AB = AC. Angle BAC = 48°.
D is a point on AC such that BD = BC.
Work out the size of angle ABD. Give a reason for each step of your working. (5 marks)

Trcangle ABC s isoscetes (AB = AC)
\80 - 48 =132

ABC = ACB =132 22 =
Teeangle BCO is csoscetes (B0 = BC)
600 = 6C0 = 46

06C =120 - ¢6-6c=u8

ABO cs the part of ABC Lept over
ABO = -9

A60 = \se
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m One angle of an isosceles triangle is 40°.
Work out the possible sizes of the other two angles of the triangle.

You must show that you have considered every possible case. (5 marks)

Casel
©
40 s the angqle between the two equal scdes. The other two o.l\ates o.re egual, so each is (190 - W

Case 2

-] o
4O s one of the two egual base OJ\S(-'.S. The other base angle cs also 4O , and the Eherd OJ\S(-O. s 1€

© [~ © ©
So the other two mna(&s are ecther 70 and 70 , or 4O and \OO
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