R Constructions with compasses

ROBINSON Worked solutions

This topic online

n A pupil is constructing a 60° angle at point P on a straight line. She puts the compass point on P,
sets the radius to 5 cm and draws an arc that crosses the line at Q. She keeps the compasses at 5 cm,

puts the point on Q and draws a second arc that crosses the first arc at R.

Explain why angle RPQ is 60°. (2 marks)
PO =5 em (J.&.rst o.rc.)
PR =S cm (oc.:.rs‘t a.rc)

QR =5 em (second o.rc.)
ALL scdes e.luo.LI Liu:.(.o.'l:&ro.(. (:rio.aa(.e.

Each o.na(.e. = 60°

n Farida wants to construct a triangle with sides 3 cm, 4 cm and 8 cm using a ruler and compasses.

Explain why she cannot. (2 marks)
344=7
7<%

Two shorker scdes add vp €o Less than the (.mae.s'(: side

The arcs cannot meek, so no tr'\mns(.e.

n Describe, step by step, how to construct a triangle with sides 6 cm, 8 cm and 9 ¢cm using only a ruler
and compasses. (3 marks)

1. Oraw A6 =9em
2. Composses € em, centre A, drow an arc
3. Compasses & cm, centre B, draw an arc

4. Arcs cross ot C
Jown AC and 60
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n Describe, step by step, how to construct an angle of 60° at a point P on a straight line, using only a
ruler and compasses. (3 marks)

\. Centre P, draw an arc crossing the Line ot O

2. Same radeus, centre O arc crossing the corstat R
3. Join P to R
Anate. RPQ. = ¢o

B Draw a line segment AB of length 8 cm.
Using a ruler and compasses only, construct the perpendicular bisector of AB.

You must show all your construction lines.

(2 marks)

Opu\ the compasses to a radivs more than ko.Loc. °f A6 (more than

Y4 cm)

With the poent on A, draw arcs above and below the Line. Keep the same radius, put
the point on B and drow arcs crossing the aca.rs'l: pacr

Oraw the skrmiﬁkt Line tkrouak £he two points where £he arcs cross = £hes is the
perpendicular bisector of AB

Each arc intersection s egually far prom A and B becovse the compass radivs
sto.Je.cL the sa.f:e.. D'oa.mns these equidistant poiats gives the Line Lhrough the
midpoint ok 90 |, called the perpendicular bisector
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n The diagram shows the line AB on a square grid. AB is 7 squares long.

Using a ruler and compasses only, construct triangle ABC with AC = 6 squares and BC = 5 squares.
Use the grid to set your compasses. You must show all your construction arcs.

(3 marks)

l. Compasses ¢ 39 vares, centre A arc above AB
2. Compasses S sguares, centre B, arc across the First
2. Arcs cross at C

4, Joen AC and 6C, keep the ares

Trio.nat.e. ABC: AC = €, BC = S, AG =+ sq uares
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The diagram shows a straight line and a point P on it.

Using a ruler and compasses only, construct an angle of 60° at the point P. Show your construction

arcs.

60°

P Q
(3 marks)

\. Centre P, arc crosses the Line ot &

2. Same radivs, centre O, arc crosses Firstarcat R

3. Jown P to R

n Describe how to construct an angle of 30° at a point P on a straight line, using only a ruler and
compasses. (Hint: start with a 60° angle.) (3 marks)

. Construct €O ak P

2. Arc centre P across both arms of the ana(.c
3. E'LW“(' arcs £rom those two pounts, crossing
4. Jown P Lo the crossing

Q [~}
0 +2 =30

n A triangle is constructed with sides 5 cm, 7 cm and 9 cm.

Which angle is the largest? Give a reason. (2 marks)

L.a.rae.st o.na(.e. s opposite the Loﬂatst side

Opposcte the 1 cm sude
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m Draw an angle ABC of 70° using a protractor, where B is the vertex of the angle.
Using a ruler and compasses only, construct the bisector of angle ABC.

You must show all your construction lines.

70°

(2 marks)

Weth the compass point on 6, draw an are crossing BA ot 0 and
BC .t @

\Wekh the same radius, draw arcs fFrom P ond From O that cross
ot a pont R caside the angle

Oraw the stracqht Line grom & through R - thes bisecks angle
ABC cato two angles of as’

m Describe how to construct an angle of 45° at a point P on a straight line, using only a ruler and

compasses. (3 marks)

I Pe.rpe.ad.:.c.u(.o.r ot P sa.vbs ‘lOo
2. Biseck the 10° MSLQ’

[~ [~}
90 + 2 = 4§

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 8



m Draw a straight line 10 cm long. Mark a point P about 4 cm above the line.
Using a ruler and compasses only, construct the perpendicular from P to the line.

You must show all your construction lines.

(2 marks)
With the compass point on P, draw an arc that crosses the Line
at two po&nts, K and

With the same rodivs, drow ares From K and From Y that cross on the for side oy

the Lene From 4

Oraw the strmiskt Line From 4 tkrousk thes crossins poent = & meeks the orismo.(.
°

line ot 90
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m Draw a straight line 10 cm long. Mark a point M on the line, about halfway along.
Using a ruler and compasses only, construct the line perpendicular to the line at the point M.

You must show all your construction lines.

(2 marks)
With the compass point on M, mark two pounts X and \f on the Line at equal
distances ecther sude of M
Open the compasses wider. Wikh the pocnk on X, then on Y, draw two arcs of the
same radivs cfossing above the Line
Oraw Ehe s’Cro.:.SM: Lune crom M tkrousk the point where the arcs cross =it s
perpendiculor to £he Line at M
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Using a ruler and compasses only, construct an isosceles triangle ABC in which AB =7 cm and AC =
BC=5cm.

You must show all your construction arcs.

(2 marks)

Oraw the base AB °f (.e.na‘hh T em with o ruler
Open the compasses to S cm. With £he point on A, draw an arc above AB; with the

pount on ® and the same rodivus, draw o second arc cross‘ma the J:t.rs‘b at C

Jown AC and BC ¢o complete the trlo.ns(.e.. AC=06C=s em, $0

the trao.nsu. Lo isosceles
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