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3:01 I Investigating nght-angled
Triangles

Owtcorne M5 44

One part of a garden is fenced by two walls at right-
angles to each other. One wall is 8 m long, and the
otheris 15 m long.

clotheé '
line

FTT LT LT T
I
i
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The owner wants to run a clothesline from the end
of one wall to the end of the other.

PE Wil the line be longer than 15 m? Why?

Pl Take a guess at how long it might be.

To estimate how long the line will be, the owner draws
a scale diagram. The scale is 1 m = 1 ¢cm. Here is the
scale diagram-—it shows a right-angled triangle with
the two shorter sides measuring 8 cm and 15 cm.

8m

E Measure the thil’d side of the triangle. What
length, in centimetres, do you get?

What length in metres does this represent?

El Do you think the line will need to be longer
than the estimate the owner gets from the scale
diagram? Explain.

Bl Mathematictans can calculate this length exactly
without drawing a scale diagram. Investigate.

Hint: How do you get the number 289 from
working out 8% and 15?2 Calculate /289

E¥ Make an exact scale drawing of a right-angled
triangle with sides 4 ¢ and 3 cm.

3m

Measure the side marked x.

Bl Can you explain how you could work out x from
the numbers 3 and 4 without using a scale drawing?

15m
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3:02 | Using Pythagoras’
Theorem: Calculating the
Hypotenuse (Part I)

Outcome MS 4.1

IE rite down the Pythagoras relationship for each

of these triangles.

a
.
q
P
b
f d
_ 4
¢ q
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Here is some working that has been written down
from a right-angled triangle using Pythagoras. In
each case finish off the working. You'll need to use
your calculator and the Jx key.

a c2=7%+24% b 2=52+062

> =49 + 576 -
=625
c=___ ¢ E=112+132

Use the theorem of Pythagoras to calculate the
length of the unknown marked side in each
right-angled triangle. All measurements are in
centimetres. If the answers do not work out to-
be whole numbers, round them (o one decimal
place. '

a - b 7

o]

i6 30

e 26 f «
41 20
5 a9
g h 8
X 0.4
ol
0.75 2 y
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3:02 [ Using Pythagoraé’ﬂ

is 6.51 m from a building to a point on the

Theorem: Calculati ng building which is 1.28 m above the ground.
the Hypotenuse (Part 2 . N .

] N . a Draw a diagram to represent this information.
—Applications)
Qutcome MS 4.

EE A length of particle board has been placed against
a wall on an angle to prevent it from falling over.
1t reaches 3.9 m up the wall, and the bottom of
the particle board resting on the floor is 0.5 m b Use Pythagoras to calculate the length of the
from the wall. Use Pythagoras to calculate the ramp (correct to 2 dec. pl.).
length of the particle board.

3.9m

B A coconut palm has blown over after a tropical
eyclone. The top part snapped off at a point 2.4 m
ofl the ground and is resting on the ground at a
point which is 6.7 m from the base of the palm.

0.5m

EY A pole-vaulter has left a pole standing against the
wall of the changing rooms in a stadium. The pole
reaches 3.6 m up the wall and-rests at a point
which is 0.4 m from the base of the wall.

a Draw a diagram to represent this information. »

Use Pythagoras to calculate the height of the palm
before it was blown over.

b Calculate the length, in metres, of the pole
(correct to 3 dec. pl.).

B A rectangular soccer field measures 60 m by
110 m. Derek wants to walk from one corner
to the opposite corner.

a How far, to the neatest mette, wilt he travel

if he walks di lly i ight li
E A rectangular room in a library measures 6 m by . theeﬁ:;(aj? s diagonally In 4 straight line across ;

10 m. What is the length, diagonally, from one
corner to the opposite corner? _ q

b How many metres shorter is this compared
with walking along the two sides? i
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3:03 |_Using Pythagoras’
Theorem: Calculating
One of the Short Sides (om

X

Here is a student’s working when they were 3
calculating x in this diagram.

Qutcome MS 4.1

0.9m

x+(0.9)2 =(1.2)

x+0.81=14%
x=144-081
x=0.63

a Explain what the mistake is in the working.

b Calculate the correct answet.

"~ B A flag pote is supported by a stay which is 3.7 m
long. The stay is attached to the ground at a point
which is 1.4 m from the base of the pole.

Ef Use the theorem of Pythagoras to calculate the
length of the unknown marked side in each
right-angled triangle. All measurements are in. -
centimetres. If the answers do not work out to
be whole numbers, round them to one decirmal
place.

a Drawaright-angled triangle, with measurements

3 5 : ‘x b on two sides and x on the third side, to represent
Z this information.
b Calculate how far up the pole the stay is fastened.
C d 33
18 Bl The top of a garage roofis 1.5 m above the ceiling.

30

41 x ' The distance from the top of the roof to each
gutter is 3.5 m.

3.5m

roof :
1.5m guiter

ceiling

Calculate the width of the garage.
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3 :04 Miscellaneous Exercises El Here is some information about a kiwi-fruit orchard.
Involving Pythagoras’ + Ttis rectangular
Theorem ' +  One side measures 28 m, -
Outcome MS 41 : , * The distance between opposite corners is 35 m.

a Draw a diagram to represent this information.

b Calculate the length of the shelier belt needed
to completely enclose the orchard.

ER A ‘search and rescue’ team travels in a straight line
by boat to a sinking yacht at a point 7 km north
and 74 km west of their base.

N
P - ; w E
EB A softball ‘diamond’ is actually square, with each
side measuring 27 m. Estimate the distance from sinking vacht
the batter to the player at second base. X gy
second ' S . v
base base
a Draw a right-angled triangle with measurements
8 & g
i d Pfirst on two sides (o represent this information.
b ,:S e base

b Use Pythagoras to calculate the distance from
the base to the yacht.

EX To protect against damage from an oncoming
storm, Lucy runs some masking tape diagonally
across a window from the bottom left corner to
the top right corner. She uses 2.8 m of tape. The
window is 1.6 m long. Explain, using a diagram
and some calculations, how she could calculate
the height of the window.

¢ If the team returns to base with the survivors,
how far do they travel altogether?
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B Calculate the length of the side marked x in each

diagram. Write each answer correct to two

decimal places.

a 4m

am

15m

23m

9m

EY The diagram shows some steps with a handrail
leading up to the top of a children’ slide.

4

slide
6m
4im

handrait

1.5m

. concrete pad

I

a Calculate the height of the top of the slide _

above the concrete pad.

b Calculate the length of the handrail.

3 NEW SIGNPOST MATHEMATICS 8§ HOMEWORK BOOK

The diagram shows a snooker table. It measures
4 m by 2 m, so each unit on the square grid
represents (.25 m.

B Py

A person hits the ball (marked by the dot) firmly
towards point B, where it bounces symmetrically
off the cushion. It continues in this way until it
reaches one of the six holes. '

a Add the path of the ball to the diagram.

b Use Pythagoras to calculate the total distance
(in units) travelled by the ball.
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Ed Measure the third side of the triangle. What
length, in centimetres, do you get?

3:01 ] Investigating Right-angled

Triangles |
Outcome MS 43 289 Cm y :
. ) - - ?
One part of a garden is fenced by two walls at right- What length In metres does this represent?
angles to each other. One wall is 8 m long, and the - Vi [/
other is 15 m long, B Do you think the line will need to be longer
" than the estimate the owner gets from the scale

clothes diagram? Explain.
line N b ouner sald L
IRe 15 s be longe? nan 15w the Lne [is only
—_—— - B Mathematicians can calculate this length exactly 2 o a6y
L 8 . without drawing a scale diagram. Investigate.
( \ i . Hint: How do you get the number 289 from ..
- . ~ 2 N
" The owner wants to run a clothesline from the end :"'Ofkiig out SZ?Hi l-Sr h?eCal?iz;lte ‘f\ 2?2 P
' n ey T . cala
of one wall to the end of the other. c 2¢a  Ahe vZEG Arich wil
i Will the line be longer than 15 m? Why? egual Yo 17 o ,
: Yesfrequse. 8 :/:‘3“ kig ::r.us&’::; "‘%&“““E Make an exact scale drawing of a right-angled
B3 Take a guess at how long it mig t?; e tﬂa‘_ng'l& with sides 4 cm and 3 cm. .
__\0 ' '
To estimate how long the line will be, the owner draws ¢ x am .
a scale diagram. The scale is 1 m = 1 cm. Here is the- ’
scale diagram—it shows a right-angled triangle with 4m

the two shorter sides measuring 8 cm arid 15 em,

Measure the side marked x. 5vny

Can you explain how you could work out x from
- _ the numbers 3 and 4 without using a scale drawing?

4%4+3* = 25 then y7E
Ohich  egual = ‘ém/

8m

15m
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‘ 3 @2 , USing Py‘thago;’as @ - Here is some working that has been Writte‘n down. :
Theorem: Calcula tll’]g ih e from a nght'—_angled triangle using P},rthagoras. In: i
- each case finish off the working. You'll need to use :

Hypotenuse (Part l) : * your calculator and the J/x key. !
: : !

_Outcome MS 42 . - a CZ — 7'2 +242 : b C2 :52 ¥ 92 {
, S —— N | '
2=491576 c,,__ e ~

2 =625 / Do zas ey

, SR hiosc‘.lded l

=25 ’ < =112+ 1%2 ‘ !

C?' 2 IZl i !

¢ = 29 / :

:

|

1

E _‘Use-the theorem of Pythagoras to'calculat_e the
length of the unknown marked side in each
right-angled triangle. All measurements are in
centimetres. If the answers do not wark odt to-

“  be whole numbers, round them to one decimal

place

e

Write down the Pythagoras reiauonshlp for each d X ’ ‘ :
of these triangles. ) 3 ' 3 .
. - _ otz 354 3t h T
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E A ramp runs in a straight line from a point which'
is 6.51 m from a building to a point on the

3:02 , Using Pythagoras’

{
4
1
1
1
1
T
1
[
1 .
1
) Theorem; Calculatmg - building which is 1.28 m above the ground.
: - the Hypotenuse (Part 2 _ o .
| S N . a Draw a diagram to represént this information.
i - ~=Applications)
: ) lOutcome MS 4a
i . .
,' 2 Alength of particle board has been placed against Ml’ X
! a wall on an angie to prevent it from falling over. -2l - ]
1 It reaches 3.9 m up the wall, and the bottom of AR 5 '
1 . e
| “the particle board resting on the flooris 0.5 m - b Use Pydlaggras tlo calculate the length of the
! from the wall. Use Pythagoras to calculate the _ _ ramp (correct to 2 dec. pL). :
, length of the paruele board. ) ‘ - LzEt Y 6-51F
' "51\:{- 25 . XK= b bBm /
x=1 5.4k ) '
3.9m * =% qué.o.bS‘
x :% decl\mﬁ‘ P la Ct)
. 3 : A coconut palm has blown over after 2 troplcal oy

05m cyclone. The top part snapped off at a point 2.4 m
) - off the ground and is resting on the ground at a

EX A pole-vaulier has left 2 pole standing agafnst the pomt which is 6. 7 m from the base of the palm.

wall of the changing réoms in a stadium. Thé pole
-reaches 3.6 m up the wall and-rests at a point odm
which is 0.4 m from the base of the wall. '

a Draw a didgram fo represent this information. ~

: Use Pythagoras to calculate the heig]it of the palm
x before it was blown over.

: # Xr=2. 48 461t S
¢ %= 576 FHU.5Y |
AL . o at= 50.65 ’
] metres,of"‘tmapole e = T b F 81334
{correct to-3 dec. pl.). ' ' ~ =41-1 (1dec) . .
2 : :
i«x ; i :6 3{06 L[‘L/ ' B A rectangular soccer field measures 60 m by f
2% 13 2 _ 130 m. Derek wants to walk from, one corner !
g to the opposite corner.

23627 m
a How faf, 19 the nearest metie, will he travel

' ' f Iks diagonally i ight li ‘
H A rectangular room in a library measures 6 m by . gl??‘igz }cs 1ag011?il Ly in a SHZI%.{ line affoss
10 m. What is the length, diagonally, from one S 15 .2994 ©
corner fo:the opposite corner? SPTCI 1o vjlmv( | dec) '
. T o é - ,‘,

K

‘1 =3 & 410
& =136 ' -
- =ilLbb 0374 b How many metres shorter is this compared
X = 92

with walking along the two sides? J%)_m., i
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B4 Here is a student’ working when they were I

3: 03 I Using Pythagoras’

‘Theorem: Calcu latmg o colculatingoxin (s dagrann.
-~ One of the Short Sides 12m
Outcome MS 41 - - * N | .
0_9@@3\ ) . ;
x+(0.92=(1.2)
x+0.81 =144
x=144-081
x=0.63.

a  Explain what the mistake is in the /.r'orkjng.
she foraot to Ny
b Calculate the correct answer
- 0.7a31253Q /

0. 801 dec)
E8 Aflagpole is supported by a stay which is 3.7.m
long. The stay is attached to the ground at a point
which is 1.4 m from the base of the pole.

Use Lhe theorem of Pythagoras to calculate the

length of the unknown marked side in each

right-angled triangle. All measurements are in .
centimetres. If the answers do not work out to
be whole numbers, round them to one decimal

oym

place. ) ) .
a Ty a Draw aright-angled triangle, with measurements
5 x on two sides and x-on.the third side, to represent
— Ehls mfonnauon
on
< L [& - . o
5 = 4 ""X’/ L\L";‘Z.L'\")‘t ) 5 'I-"n\_.
ag - 16 16_(_“-:1;‘- 1. AT .
xX=9 .z 5 b Calculate how far up the pole the stay is tastened.
x=50m' X = 5. Gea 1oyl 3.7%= L 45 A S o
; - B -2 4 Ldecy
K =35 13 b~ 1.Q6 7&;
d = :
33 H q?')Linos"ls%m
4] The't top a garage roof is 1.5 m above the ceiling.
a1/ The distance from the top of the roof to each
gutter is 3.5 m.

qit = 33 AL

\63\*42“‘ _ roof 35m .

x . 2 4.3310501 o

T 2 ceiling

x z=2d8.3aen

e f
3.7 4
. 2
Calculate the width of the garage.
v, 29 PSR SN 35221524 tne widh of -\\\e
2. 9% ;{f-+'z~cﬁ/ 2025 ~ §1 X 11\2-25~ z-25 gos oge 110
L 3. b - -4l 1:-._26\6 *x "z 10 : 2x5.p6
xtx 5,2 % / T a4.dom e .
wox T.3evn ﬁa:g'ﬁéﬁb ""'6;!3
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3:04 ['Miscellaneous Exercises
Involving Pythagoras
Theorem

E Here is some information zbout a kiwi-fruit orchard.

Quicome MS 40

¥ A softball ‘diamond’ is actually square “with each
side measuring 27 m. Fstimate the distance fro_m

the batter to the player at second base.

second
""base

base

2%.2 (ldec)

H 7o protect against damage from an oncoming
- storm, Lucy runs some masking tape dlagonaﬂy
across a window from the bottom left corner to
the top right cormer. She uses 2.8 m of tape. The
window is 1.6 m long. Explain, using a diagram
and some calculations, how she could calculate

the height of the window.
rd
2.8 1o
- i /
z ) " 2

+ Itis rectangular
* One side measures 28 m. -
* The distance between opposite corners is 35 m.

a Draw a diagram t6 represent this information.

b Calculate the leﬁgth of the shelter belt needed
to completely enclose the orchard.
35 =28t X '
SS1e25-1%4 /7
2= aal
= 2\ /
A ‘search and rescue’ team travels in a straight line

by boat to a sinking yacht at a point 7 ki north
and 24 km west of their base.

Y w E ]
) x Sinking yacht

a Draw aright-angled triangle with measurements
on two sides to represent this information.

b
] NEHE

s
base

b Use Pythagoras to calculate the distance from
the base to the yacht.
24tz 2T
576~ 44 /

s ST
x 223 (\dcc_) i

¢ M the team returns to base with the survivors,

how far do they travel alfogether? %
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E Calculate the length of the side marked x in each Ed The diagram shows a sniooKer tabfe It measures
© - diagram. Write each answer correct to two ' 4 m by 2m, so each unit en the square grid

decimal places. , represents 0.25 m. L
b 23m : N P s, L
6 r@” T = oo
. iEp e I
9m i / : L
- 1.0 - ‘ TN o
Sm * - e (7 3 ": |
I > T, z it ki !
X=T48% 5 23 =6 4% T , ‘ ;
< % 2Th ' Vi
m 52q - 36 2. - - A x .
a0 X7 ‘?'é'ﬂ' Iz 443, ;(/'- '
Z= 1) An *22Z2.2m A person hits the ball (marked by the dot) finmly

E The diagram shows some steps with a hattdrail

leading up to the top of a children’ slide towards point B where it bounces symmetrically

off the cushion. It continuyes irrthis way unul it
reaches one of the six holes.

- , a Add the path of the ball to the diagram.

o b Use Pythagoras to calcutate the total distarice
: a) (in units) travelled by the bal]. -

) S a=0ad rast -

. e conicrete pad 1 ) d.“’;-.‘- 0_5_@z5y2-25 o ]
2 Calculate the height of the top of the shde a1 10 ﬁec} ' _ .
above the concrete pad. . " Y sl T
6-‘—“(—{1'4'31 ) b.)xz- lﬁ_{_zr- B X = !
36 - 16 ’ i S I 3 . 03128 i
z% 20 x=b 2 0 5590 E
2= 4.5,¢\dec) / yo2.44d0¢a143 *
o - . (b dec)

b Calculate the length of the handrail. . &
r 'ﬁ_‘)el-ajrttlo'r. = 3.?/3,,,

2 1y 45t .
‘ =1.56%%+ 4 i :
Xt 125 ¥ %625 : : - 3.9m i
x*= a2.5 o,
p Ua'"l,,‘C | ec] . : 3

NEIRES

c How far does the ball travel in tnetres?
4.7 .

T e

e,

NEY SIGNPOST MATHEMATICS 8 HOMEWORK BOOK




