R Pythagoras and trigonometry

ROBINSON Worked solutions

This topic online

n The diagram shows a right-angled triangle PQR.
a. Write down the name of the side that is the hypotenuse.

b. Show that the three lengths fit Pythagoras' theorem.

P
13 cm
5cm
H
R
Q 12 cm

Diagram NOT accurately drawn (2 marks)

o)
Oppos:.te, the r:.sk‘k o.ns(.e.

PR
b)
$* 4127 = 25 + 144
= 169

132 =149

S*+12% =13
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n Triangle ABC is a right-angled triangle with the right angle at B.
AB =6 cm and BC = 8 cm.
Work out the length of AC.

6 cm

8 cm

Diagram NOT accurately drawn (2 marks)

The kjpote.nuse ts the scde opposite the rught oms(.e. and cs the Longest sude.
Ptho.Soro.s relates the areas of squares on the three sudes: the £wo smaller areas
add to the Largest. Tt applees to rLSht-o.ASde tr:.o.ASLe.s

AC s the kdpo'(:e.nuse., so Use ijho.aom.s' theorem

ACE = AB: s B
AC? = ¢2+8%=136 1+ ¢4 =100
AC

\O cm

T \w0o=10cm
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B 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 Ehe kdpotemuse., so PR* = PO.2 + QR?
PR* = 78+ 9* =494 81 =120

(2 marks)

PR = {130 = 40l = 4 em (1 decimal p(.ou.e.)

Y cm
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u The diagram shows a right-angled triangle.
Work out the length x.

4.5 cn

7.5 em
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6cm

Diagram NOT accurately drawn
$4.S* +6*

20.295 + %¢
9¢.2S5

Is¢as 1
1.5

(2 marks)
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a The diagrams show two right-angled triangles.
a. Work out the length x.

b. Work out the length y. Give your answer correct to 1 decimal place.

a) b)

17 cm 12 cm
8 cm 7 cm

Diagram NOT accurately drawn

(3 marks)
o)
Shorker side, so subtract
xt % 7% -8l
x* ¥ 289 - €4
x* ¥ 215
T » T IS r
\S em
b)
J‘ Iy - 9
J" is
1‘ 4. 1
LT em
n 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 d.i.o.aono.(.. is €he hypo(:e.nuse. of o raakk-oms(.e.d. ‘kra.omate. with
sides T em and ¢ cm

d.:.o.aono.(." = *+€=0+3¢ =17

dio.aona(, = I 07 =10.%¢.. =10.% em (1 decemal place)

\0.2 em
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a. Ais the point (1, 2) and B is the point (7, 10). Work out the length of the line segment AB.
b. Cis the point (-3, 4) and D is the point (2, —8). Work out the length of the line segment CD. (3 marks)

o)
Pcross: 7-1=¢
Up:10-2=9%
AB: L ¢ 4an
AB2 2 a¢ 4 ¢u
AB: 2 100
T AB 110 .
\O units
b)
Pcross: 2 - (-3) =S
Oowon: 4 = (-%) = 12
C0* + 524122
CO0* £ 25 4144
C0* # o
I c0 T 1 r

12 uncts

n A triangle has sides of length 10 cm, 24 cm and 26 cm.
Show that the triangle is a right-angled triangle. (3 marks)

\O2 4+ 242 = 100 +57¢ =4¢76
26* = 61¢

Scnce 10* + 24 = 247, £he sudes so.f:.sd,v pdtkaaorms' theorem, so the tr'\o.ﬁs(.!. is
riakk-o.ns(.e.d. (the raaht ma(.c. is opposite the 26 cm scde)
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n A rectangular football pitch is 100 m long and 64 m wide.

Sam runs from one corner to the opposite corner along the diagonal.
Tom runs from the same corner to the same opposite corner along two sides of the pitch.

How much further does Tom run than Sam? Give your answer correct to 1 decimal place. (3 marks)
4* + 002+ ¢u?
d* % 10 000 + 40
d* % 14 01¢
o F Ne.727.. -
Tom: 100 + ¢4 = ¢4 m

\é4 = \8.727... = 4S.272...

4S.3 m
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m ABCD is a trapezium in which AB is parallel to DC.
Angle ADC = angle DAB = 90°.
AB =9 cm, AD = 12 cm and DC = 14 cm.

Work out the perimeter of the trapezium.

A 9cm
| .
_I L4l
12 cm
] <
D

14 cm E C

Diagram NOT accurately drawn (4 marks)

Oraw the Line From ® perpendicutar o 0cC, me.e(:an3 0C at E. Then 0E = AB =9 cm
and 65 =A0=\2cm

EC = M-9=5Scem
BC? = 122452 = s 4+ 25 =169, 0 OC =13 em
Perimeter = 1413414 +\2 =48 em

=+ em

robinsontuition.com/ks3-maths-topics | free Key Stage 3 maths worksheets with hand-written solutions | Robinson Tuition Page 8 of 18
Free for classroom and home use: print, photocopy and share. Not for resale or re-hosting. 9



m The diagram shows an isosceles triangle with two sides of 13 cm and a base of 10 cm.
a. Work out the perpendicular height h of the triangle.
b. Work out the area of the triangle.

Diagram NOT accurately drawn

(4 marks)
«)
Splik into two raah‘k-aﬁstc& tr;.o.ns(.cs
Halg the baseiloz2 =5
R T
h* = K9 -25
h? F 1wy
LR X J‘
\2 em
o)
= |
Area = ! X 10 X 12
2
Area = ¢O
2
O em
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m A field ABCD is a trapezium in which AB is parallel to DC.
Angle DAB = angle ADC = 90°.
AB =25m, AD = 15 mand DC = 33 m.
Joe wants to put a fence around the whole perimeter of the field.
Fencing is sold in 12 m rolls. Each roll costs £19.50.

Work out the total cost of the rolls of fencing Joe must buy.

A 25‘m B
g |
|
|
|
15m :
|
|
|
|
ul A ln
v C

Diagram NOT accurately drawn (5 marks)

Oraw Ehe Lune From ® perpendicutar £o 0C, meeting OCotE ThenEC =33 -25=1%
m and BE =15 m

BC: = 824152 =¢u+225=2%7, 0 BC =17 m

Percmeter = 25 417433 +1S5=90m
fo =12 = 7.5, s0 Joe must buJ ? rolls
Total cost = 8 x 1950 = fis¢
fisc

I EXTENSION QUESTIONS
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m ABC is a right-angled triangle. AB = 12 cm, BC = 5 cm and AC = 13 cm. Angle BAC = 6

a. Write down which side is the hypotenuse, which side is opposite 8 and which side is adjacent to
0

b. Write sin 6, cos © and tan © as fractions.

13 cm
5 cm

A 12 cm B

Diagram NOT accurately drawn (4 marks)

a)
kypote.nuse.l opposite. the raaht 0.1\3(.2.

oppos&'(:t.? oacfo%5S ocrom 9
m&:)o.c.e.ﬂtl next o O

hYp AC, opp 6(4, ad) AB

b) SOH CAH TOA

sinB = ofp _ S
kzp 13

co% 9 = & J = \2

th 13
tan O = oPp _ S
ML:) 12

s
su\9=i,c059=£“t¢u\9= =
13 13 \2
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m Work out the length of the side marked with a letter in each triangle. Give each answer correct to 3

significant figures.

15 cm

A B

Diagram NOT accurately drawn

(a)
o) opp and hye: SOH
o
stn 4O
RIS %

X

x = 964 em

b) adj and hyp: CAH
[~

cos 35S

X20
J

y= 6.4 em

¢) opp and ad): TOA
~}
ton S

X7 2

A

2 =2 em
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20 cm
35°

P y Q

Diagram NOT accurately drawn

(b)

X

\S

[~
IS X sin HO XIS

Le41...

Jd

20

[~
20 X c0s dS x20

\6.38...

2
T
[~
7x £anS% *7

h\.20...

Diagram NOT accurately drawn

(c)
(4 marks)
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m Work out the size of the angle marked a, b and c. Give each answer correct to 1 decimal place.

12 cm
7 cm 14 cm

A B

Diagram NOT accurately drawn Diagram NOT accurately drawn

(a) )

o) opp ond k:’pi SOH

sS\ho = 1

\2
o = sin'(l)
12
o = 3T.6N...
[~
35.7

b) ad) and hyp: CAH

cosb = 1

4

cos ( Al )
-

49.94...

b

b

S
$0.0

¢) opp and ad): TOA

tane = W

(4
(:o..t((‘—\)
(4

(o
"

¢ = 6L

(AR
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T1cm

Diagram NOT accurately drawn

(©)

(4 marks)
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m A wheelchair ramp is 4.5 m long. It makes an angle of 8° with the horizontal ground.
a. Work out the height, h, that the ramp rises. Give your answer correct to 3 significant figures.

b. Work out the horizontal distance, d, that the ramp covers. Give your answer correct to 3
significant figures.

c. A safety rule says a ramp should rise no more than 1 m for every 12 m across. Does this ramp
follow the rule? Show how you decide.

C
45m
h
T8
A d B
Diagram NOT accurately drawn (4 marks)
o) opp and h:)p: SOH
° h
sin O -~
“.S
(=}
x4.S h 4.5 X sin & *HS
h O.6242...
0.626 m
b) ad) and k:’p: CAH
o
cos i
“$.S
o
x4.5 d 4.5 X cos 8 *X*S
d “+.45¢...
$.4e m

c,) rise oco(‘ 1Z m acfoss
Fese = 0.6262... = 4.456... x \2

rise = 1L6Im

Tm>Im

No, it cs too steeyp
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a. Sofia stands 25 m from the foot of a tree, on level ground. The angle of elevation of the top of
the tree from where she stands is 32°. Work out the height of the tree, h. Give your answer

correct to 3 significant figures.

b. The top of a cliff is 60 m above the sea. From the top of the cliff, the angle of depression of a
boat is 18°. Work out the distance, d, of the boat from the foot of the cliff. Give your answer
correct to 3 significant figures.

I8~
60 m
h
boat
A£32° d

25 m

Diagram NOT accurately drawn

Diagram NOT accurately drawn

(@) (b)
(4 marks)

u) opp o.nd ad TOA

tan 32.° L
295
x2S h 25 % kan 32 2T
h 19.62...
IS.6 m

b) a.na(.e. ot the boat ts alse I8° (alternate)
opp €O, ad j d: TOA

tan \80 i o
d

o
xd dxtan18 F ¢O xd

stan 18 d * ¢O . skan 18
tan %
d T 186

19S5 m
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m In triangle ABC, angle ABC = 90° and angle BAC = 30°.
AC = 14 cm.
Without using a calculator, work out the length of BC.

You must show your working.

14 cm

50° n

Diagram NOT accurately drawn (3 marks)

BC s opposcte the 310 0.03(.2. and AC =14 cm is Ethe k:,po'ee.nusb,
$0 SN 'SOO =6C

[~
sin 30 =

6

2

|
|
\% R — =7 em
2

T em
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m In triangle ABC, angle BAC = 35°, angle ABC = 78° and BC = 9.4 cm.

Work out the length of AC. Give your answer correct to 3 significant figures.

94 cm

78°
35°

Diagram NOT accurately drawn (3 marks)

AC s opposate. 0.1\3(.2. B and BC is opposite 0.1\3(.& A

Scne rule

AC - 6cC
576 s‘mA

[~
AC = 9.4 % sen 78 < sen 3S

o

AC = 14 x 0.97%I4... = O.57357... = 16.030..
AC = 16.0em (3 soc)

\6.0 em
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m In triangle ABC, AB = 8 cm, AC = 11 cm and angle BAC = 62°.

Work out the length of BC. Give your answer correct to 3 significant figures.

11 cm

A 8 cm B

Diagram NOT accurately drawn (4 marks)

We know two scdes and the angle between them. The cosine rule cinds the opposite
o

side; ualike Pdtho.aoro.s, & works even when the 0.!\3(.2. is not 90 . Use J.e.sro.e. mod.e

and keep the ocu(.(. value vatil £he cc‘mm(. round.cng

Coscne rule

BC: AB2 + AC* -2 x AB x AC x cos A

601_ 2 2 °
= 824\ -2 X2AXI\ R cos 62

BC? = ¢u +121 - 176 x 0.4¢94T... = 102.37..
BC = M\02.37... = 10017..
6C = 10.1em (3 soc.)

\O.l em
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