R Angles in parallel lines

ROBINSON Worked solutions

This topic online

n 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)

AlLkernate oma(.bs Lie between porollel Lines on opposit'. sides °f the crossing Line. Co-intercor
o.AS(.O.s Lee between the parallel Lines on the same side of the crossing Line

[~
AnsLe. EF0 = 62 becavse angle AEF and angle EF0 are alternate angles, and alternate

oma(.es ore 0.7'00.(.

Ans(.e. CFE =180 -¢2 =8 becavse anqles on o struakt Lene add vp to
o

\R0
(ALte.mo.'(::.ve.LJ

o.l\a(.e. AEF and a.aa(.v. CFE are co-intercor 0.1\3(.2‘5, s0 mA3LL CFE = I?)O0

©

€2

\|8°)

{1}
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n Two straight lines are parallel. A third line crosses them. Two angles lie between the parallel lines, on opposite
sides of the crossing line, in a Z shape. One of these angles is 72°.

Write down the size of the other angle and the name of this type of angle. (2 marks)
Z shape = alternate mntes

ALkernate “'3('“ ore uLua.L

o
72 , alternate

B Two straight lines are parallel. A third line crosses them. Two angles are in matching positions, one at each
crossing, in an F shape. One of these angles is 115°.

Write down the size of the other angle and the name of this type of angle. (2 marks)
F shape = corresponding angles

Correspond:.na angles are equal

©
\IS , corre.s\oonds.ns

n PQ and RS are parallel straight lines.

A straight line crosses PQ at E and crosses RS at F. On line PQ, P is to the left of E and Q is to the right of E. On
line RS, R is to the left of F and S is to the right of F.

Angle QEF = 74°.
a. Work out the size of angle RFE. Give a reason for your answer.

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

74°

A 4

Diagram NOT accurately drawn (4 marks)

o.) AASL& RFE = 7'+° because OJ\SLQ G.EF and M\SLL RFE are alternate o.nﬁu_s, ond alternate

“"3(‘“ oare "1"“"

o [~ (-]
b) A1\3LC. EFS =180 - 74 =10¢ because o.nn(.e.s on o stra.;ah‘b (ine add

ve to ISO°

(For part b You could also say a.ns(.!. O.EF and angle EFS are co=intercor anqles, which add vp
-]
to 120 )
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B Two straight lines are parallel. A third line crosses them. Two angles lie between the parallel lines, on the same
side of the crossing line, in a C shape. One of these angles is 108°.

Work out the size of the other angle. Give the name of this type of angle. (2 marks)
C shape = co-tntercor au\SLLs

[~
Co-uatercor oma(.es add to \R0

\%O - \0% = 72

o
T2 , co=untercor

u Two straight lines are parallel and are crossed by a third line. Write down the name of each pair of angles, and say
what you know about their sizes.

a. Two angles in a Z shape, between the parallel lines.
b. Two angles in an F shape, in matching positions.

c. Two angles in a C shape, between the parallel lines. (3 marks)
o)
Z shoge: alternate, equal
b)
F shage!: corre.spot\d.;na, c.”uu(.
<)
°
C shape: co-unterior, add to \80
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AB and CD are parallel straight lines.

A straight line GEFH crosses AB at E and crosses CD at F, where G is above the line AB and H is below the line CD.
On line AB, A is to the left of E and B is to the right of E. On line CD, Cis to the left of F and D is to the right of F.

Angle GEB = 63°.
a. Work out the size of angle EFD. Give a reason for your answer.

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

A E/63° B

A 4

Diagram NOT accurately drawn (4 marks)

) AnﬁLe. EF0 = ¢3° because angle ¢EB and angle EFO0 are corresponding angles, and
corresponding mna(.e.s are equal

b) Anau. CFH = ¢3 because angle CFH and angle EFO0 are vz.r't:.cm(.(.:’ opposcte angles, and
\lo.rt:.co.(.(.:) opposcte angles are egual

n Two straight lines are parallel and are crossed by a third line. Two alternate angles are (3x + 10)° and (5x — 30)°.
Work out the value of x. (3 marks)
ALternate oma(.e.s are ULW”('
3x 110 Sx - 30

3= \O § 2x-30 "3+
+30 (¥} 2 x +30
22 20 x 22
x =20
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n Two straight lines are parallel and are crossed by a third line. Two corresponding angles are (4x — 12)° and (x +
30)°.

Work out the value of x, and the size of each angle. (3 marks)

Corro.spond.ma o.l\s(-bs ore Q.cLuo..(.

$a - \2 x + 30

T 3k -\2 30 T

+\2 3x 42 +\2

<3 2 (7Y <3
o

AI\SLL =14 4+ 30 = 44

o
x =4, a.na(.e.s Yy

m DE and FG are parallel straight lines.
Triangle ABC is drawn so that A lies on DE, and B and C both lie on FG.
D is to the left of A and E is to the right of A.
Angle DAB = 48° and angle ACB = 63°.
Work out the size of angle BAC.

Give a reason for each stage of your working.

y

48°

63°

A 4

Diagram NOT accurately drawn (4 marks)

AASLO. ABC = '+3° becavse o.Aa(.e. 0AB and od\a(-l. ABC are albernate OJ\SLL$ (0E <o porallel o
FG'), and alternate o.na(.e.s ore Liuo.(.

Anqle BAC = \‘600 - '-I»%o - 63° = 6‘10 becavse anales ta o €rianqle add v
3 9 9 ?
£0 120

(]

¢q
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m Two straight lines are parallel and are crossed by a third line. Two co-interior angles are (2x + 15)° and (3x - 5)°.

Work out the value of x, and the size of the larger angle. (3 marks)

Cocnterior angles add o180
2x +\S +3x -5 180
Sx + 10 \%0
=10 Sx 170 ©
=9 X 3|+ =S
3Ix34-5=17
2 x 34415 =93 (%3 + 97 =180)

Q
x = 34, Lo.rse.r angle 17

m A straight line crosses line AB at the point P and crosses line CD at the point Q, where P is above Q. On line AB, B
is to the right of P. On line CD, D is to the right of Q.

Angle QPB, between PQ and PB and inside the region between the two lines, is 104°.
Angle PQD, between QP and QD and inside the region between the two lines, is 76°.
Show that AB is parallel to CD.

Give reasons for your answer.

A F B
104°
76°
Cc Q D
Diagram NOT accurately drawn (4 marks)

AAS(& &96 and oma(& PA.0 are co-inkercor (allied) oma(.zs between the
Leaes AB and CO
\OH-O + 7‘° = IR0

(-]
Co-catercor &ASLe.s odd vp to 180 on(.:) when the twe Lines are parallel, so A® s parallel to
co
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m AB and CD are parallel straight lines.
E lies on AB. F and G both lie on CD, with F to the left of G.
A is to the left of E and B is to the right of E.
EF = EG and angle AEF = 64°.
Work out the size of angle FEG.

Give a reason for each stage of your working.

y

64°

A 4

C F G D
Diagram NOT accurately drawn (5 marks)

Ana(.c. EFG = ‘H-a becavuse o.ns(.e AEF and o.ns(.e. EFG are alternate o.nb(.cs (A6 s parallel ko

CO), and al¥ernate M\S(.O.s are 2.1'00.(.

AASLL EGF = angle EFG = 64 because tr:.o.nsu. EFG s tsosceles (EF = EG), and base angles

of an isosceles kr:.omnte. are e.cLuo.(.
o o (-} [~
Pnale FEGC =190 -¢4 -¢4 = S2 because anales th o trianale add v
J 9 9 ?
[~
to 180

S2
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m ABCD is a trapezium in which AB is parallel to DC.
The diagonal BD is drawn.
Angle DAB = 74° and angle ADB = 68°.
a. Work out the size of angle ABD. Give a reason for your answer.

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

D C
68°
74°
A B
Diagram NOT accurately drawn (5 marks)
o © © ©
o) AﬁSLc ABOD =180 - T4 -¢2 =38 because OJ\SLC.s Ao ‘tri.u\a(& o.dd

°
vp to 180

b) Ans(.e. &0C = angle ABD = 3% because tko.:) are alternate angles (AG s pacallel o 0C,
with B0 as £he tra..nsve.rso.(.), and alternate a.nﬁ(.e.s ore "l“"
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m AB and CD are parallel straight lines.
E lies on AB. F and G both lie on CD, with F to the left of G.
A is to the left of E and B is to the right of E.
Angle AEF = 67° and angle BEG = 67°.
Show that triangle EFG is an isosceles triangle.

Give a reason for each stage of your working.

y

67° 67°

A 4

C F G D

Diagram NOT accurately drawn (5 marks)

A"ﬁ‘"’ EFG = 67° because o.na(.e. AEF and M\SLL EFG are alternate o.nat.es (A6 is parallel to
C0), and alternate angles are "1“”('
AASLL EGF = ‘70 becavse mna(.e. BEG and o.n&(.e. EGF are alternate o.AaLe.s, and alternate

o.a3(,e,s oare eiua(.

AI\SLQ EFG = a.nau. EGF, <o kr:.o.nsl.c. EFG has two equal base o.na(.e.s

A '(:r:.a.nate. with two e.ioo.(. o.l\aLe.s ¢s isosceles, so '(:r:.o.ﬂa(.e. EFG s
wsosceles (weth EF = EG’)

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)
Co=cntercor au\s(.v.s between parallel Lines add vp to \%O°, so (3x 4+ 20) +
(22 -1S5) =180

Sx+S = 180,%0 Sx =179 and x =35

o [~
The £wo angles are 3(35) + 20 =125 and 2(35) - IS =SS
Check

° ° ° °
125 +SS = 180 . The smaller o.ha(.e. s S5

[

SS
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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)

Oraw a Lene (:lnrousk F porallel to A® and o, spLx.‘ktu\s angle EFG into an vpper port and o
Lower park

The vpper part °of mha(.t. EFG = 33° becavse tt ts alternate Lo o.AS(.!. 6EF, and alternate

o.ns(.c,s ore e’l""”(‘

The Lower part of angle EFG = 44 because it ts albernate £o angle 0GF, and alternate

o.aSLe.s ore e.nLua.(.

Aﬂg‘-’- EFG = 3% + -+«+° = %2
82

o
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