Pythagoras' theorem: finding the
hypotenuse

ROBINSON .
LR Worked solutions

This topic online

n Triangle ABC is a right-angled triangle with the right angle at B.
AB =6 cmand BC = 8 cm.

Work out the length of AC.

6 cm

8 cm

Diagram NOT accurately drawn (2 marks)

The hjpote.nuse. ts the sude opposcte the r:.ak'k angle and s the Lonse.st scde.
Pdth«gsoro.s relates the areas of sguares on the hree scdes! the fwo smaller areas
add to the Largest. Tt applees to riak‘k-u\atzd treangles

AC s the hypoteauvse, so use PJ'l:ha.ﬁoro.s' theorem

AC> = AB2 4+ BC:
AC* = ¢* + %2 =3¢ + 4 = 100
AC

\O ecm

{00 =10cwm

n A right-angled triangle has shorter sides of length 5 cm and 12 cm.
Work out the length of the hypotenuse.

(2 marks)
= S 4122
¢t = 25 + 44 =169

¢e = T i=13

\3 em
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n Triangle PQR is a right-angled triangle with the right angle at Q.
PQ=7cmand QR =9cm.
Work out the length of PR.

Give your answer correct to 1 decimal place.

7 cm

9cm

Diagram NOT accurately drawn

PR s the k:’pote.nuse., so PR = PO + OR*
PR = 7+ 9 =49+ 8 =\30

(2 marks)

PR = [T\30 = n4O\.. = L4 cm (\ decimal p(.u.e)

4% em

n In triangle PQR, angle Q = 90°, PQ =7 cmand QR = 9 cm.

Work out the length of PR. Give your answer correct to 3 significant figures. (3 marks)

PR is the kdpokc.nusc.

PR*> = 7+ 19

PR* = 431+ 8\ =130
PR

{10 = 4o

L4 em
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n A ship sails 24 km due north and then 10 km due east.
Work out the straight-line distance of the ship from its starting point. (3 marks)

North and ecost make o r«.skt o.ns(.e.
d? = 242 +\0?
d? = $76 +\00 = €76

d = L ¢ =2¢

26 em

n Here are the side lengths of two triangles.
a. Triangle A: 9 cm, 12 cm, 15 cm
b. Triangle B: 7 cm, 8 cm, 12 cm

Is each triangle right-angled? Show your working. (4 marks)
o)
1 +1\2% = % +144 = 225

\§* = 215

Er"Uo.(., so A is ra.sk‘k-o.na(.e.&
L)
748" = 4it+éu =13

22 = 14y

Not e.ioo.(., so O s not riskt-o.l\a(.e.&

A rectangular field is 60 m long and 45 m wide. Kyle walks from one corner to the opposite corner.
He can walk along two sides of the field, or straight across the diagonal.

How much shorter is the diagonal route than walking along the two sides? (3 marks)
Two sides; 60 + 45 = |05
d* = ¢O0* 4+ us?

d* = 3¢00 + 2025 = S¢25
d = { seas =1s
10§ - 75 = 30

30 m
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n A is the point with coordinates (2, 3).
B is the point with coordinates (10, 9).
Work out the length of AB. (2 marks)

The horit2zontal distance From A ko 6 ts10=-2=9
The vertical distoance From A ko 6 ts9-3=¢
AB: = 824 ¢t =¢u+3¢=100, 50 AB = 00 =10

10

n A triangle has vertices A(2, 1), B(10, 1) and C(2, 7). M is the midpoint of AB and N is the midpoint of
AC.

a. Write down the coordinates of M and of N.

b. Work out the length of MN. (4 marks)

«)

M=(1“’|O) |4|)=(‘J|)
2 2

2 2
o)
Pcross = ¢ -2 =«
Up=4-\=3
MN? = y* 432 =25
MN = {25 =5
MV=s

m A rectangle is 9 cm long and 6 cm wide.
Work out the length of a diagonal of the rectangle.

Give your answer correct to 1 decimal place. 2 marks)
The J.:.o..sona(. ts the kjpo‘te.nuse. of o rﬂ.ak‘h-anated tr:.oma(.e. with
scdes Temand ¢ em

deagonal® = 1%+ C=+3 =17

d.:.o.aono.(. = -I_\l'T = 10.816... = \0.% em (\ decimal p(.o.oe.)

\0.% em
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m A right-angled triangle has sides 6 cm, 8 cm and 10 cm (the hypotenuse). A semicircle is drawn
outwards on each side, using that side as its diameter.

Show that the area of the semicircle on the hypotenuse is equal to the sum of the areas of the other

two semicircles. (4 marks)

Semecirele area =2 x MW x et r=d <2
Cem: ox MM x32 = 45T
Qem x M xyr = ¢
4sT +2T = 25T
WOem: x T x5t = \2.5T

2.5 = \?..S'T, s0 ‘thzj are equal

m A triangle has sides of length 10 cm, 24 cm and 26 cm.

Show that the triangle is a right-angled triangle. (3 marks)

10 4 24% = \OO + 576 =(¢T6
26* = ¢T¢

Since \O* + 24* = 247, the sides so.t'\sl,:’ pvtko.soro.s' theorem, so the triu\aLL is
r:.akk-o..nated. (the r;bhf mnSLc s oppos:.tc the 2¢ em s:.d.e)

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 5 of 6



m A square has sides of length 5 cm.
A circle is drawn through all four vertices of the square.

Calculate the circumference of the circle. Give your answer correct to 3 significant figures.

5cm

Diagram NOT accurately drawn (4 marks)

The diometer o the circle ¢s the diaqonal op the sqvare
s J F 1
By Pytha oras, dia ono.(.z =5+ 51 = 50, so diaqonal = { SO =
J Iy N > )
7.07710... em

Circum Ference = Td=T x 7.01M0... = 22.2\4+... = 22.2 cm (3

o)

22.2 em

m A rectangle measures 8 cm by 15 cm.

A circle is drawn that passes through all four vertices of the rectangle, so a diagonal of the rectangle
is a diameter of the circle.

Work out the circumference of the circle.

Give your answer correct to 1 decimal place. (4 marks)
J.a.o.ﬁono.(.z = 92415 = ¢4 + 225 = 299
&'\msona.(. = {299 =17 em, so the diameter of the circle
s 17 em
Ca.rr.um;,ue.nce. = T xd=TxI7
Ctrwmoce.re.nc,e. = S340T... = 53.4 cm (1 decimal place)

S3.4 cm
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