Pythagoras and Trigonometry
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PYTHAGORAS made simple Always check your answer is sensible

1) Is the triangle right-angled? If the answer is no, you cannot use Pythagoras. 4) Finding the longest side

2) Identify the "longest side". This is opposite the right angle The longest side, opposite the right-angle

X

4 cm
The longest side, opposite the right-angle

Fromtherule c2=za?+b?

x2:32+42

3cm
x2=29+16
3) The rule x* =25
x=V25=5cm

the longest side squared is equal to the sum of the squares

of the other two sides Check your answer is bigger than both of the shorter sides

This is often writtenas ¢c? =a? +b?

' 5) Finding one of the shorter sides
c is the longest side.

a and b are the two shorter sides. Their order does not matter The longest side, opposite the right-angle

10 cm

Fromtherule c?=za?+b?
102 =62 + x?

6 cm
100 = 36 + x?
x2 =100 -36 = 64
x= V64 =8 cm

Check your answer is smaller than longest side




Find the side x using Pythagoras
1

The longest side, opposite the right-angle

2% W +ST x 4cm
xt- 16 +25
xr =l
¥ = J_‘;l— = E-%cn 5cm
2
The longest side, opposite the right-angle
X 12 cm
Xz 13cm
5cm
3
The longest side, opposite the right-angle
0t xte7t 0 7em
(00 = x*+ 414
xt= (00 - 44 X em
xt - S

. Give answers to 1 d.p.
4

X= T Scm
6 cm
X=T2cm
4 cm
AzU-6¢m

2 cm




Pythagoras. Find the missing length 'x' for each question. Show your working out

1 8em  ga e 4 10em X
X y
X =5Jcn 17
6 cm Fad thy 6cm 15 cm
S\M gl:fv\/z-rét— 11—, BLJ' fSL
10 l ’y: 8 N2V Tem
cm
2 5 cm b 4
> 10|{cm
xt- 10T +s"t 30 cm
A = ‘\‘Z(M ;
3 10 em 10(cm X
X v L Y
x ftﬂ}k {YM bj
T l triagle -
10" = X ‘:x Jor= Y¥ + 20
100~ 2x § = 22-% (m
3{,7': (07'0;'§0 11: '01+ 22,"_‘—
X zZJSo ~ 7—|CM X245 cm

6
8 cm
4~ X
:’ 15 C
w1
1S = cj"-H'l" 12 cm .
Y=Acem Xtz 1N
X *208Cm

7)Plot A(2,3),B(2,10),C(9,3).
length BC.

Y

B

e
p Q@




i CTh , Pythagoras Questions using Coordinates
Peetart E
i ;,jfquﬁé p . Plot the following triangles and then calculate the length of the
[ Ix // 4 A longest side. Answers to 1 decimal place.
/“/ ¢ 1) A(2,9), B(9.2) and €(2,2). Join the points to make a triangle.
P _ ke Find the length of AB.
=28 7 beis
' | | _ 2)D (2,-2), E(5.-2) and F(2,-10). Join the points to make a triangle.
q x-
dob B Y 654 3 2 1 l .82 10 Find the length of EF. g SCm
=2 i 3y E
et ] //
=~ S 1 /; 3) 6 (-9,-3), H(-2-3) and I(-2 -7). Join the points to make a triangle.
~ ) L N .
IL— i u—\\ o8 / - 4 Find the length of GI. 81 cm
g 7 / X 3ts )
=S8 e | X - @
L= Blen > / X 2 4) J (-9.,4), K(-2,10) and L(-2,4). Join the points to make a triangle.
- F! Find the length of JK. q.2
‘ A




Find the sides x if possible

Qu 1




Tr'igonome'rr'y made simple Always check your answer is sensible
1) Is the triangle right-angled? If the answer is no you cannot use Trigonometry.

2) Identify the "working angle". This may be an angle you are given, or one that you are asked to find.

r4 HYP 35 =12
3) Label the sides in order hyp, opp, adj. Ces =
35 z
= 12 - |4
. _ Opposite. The side opposite Oﬂ’ 12 cm 2=z 12 = l%éen
Hypotenuse. Opposite the right-angle. the "working angle” . oS3y
Always the longest side. ' adJ
hyp opp | e
ad )
Hop "ar "
working angle . 10 cm
ad] tany= 13 Swnko: Z.
Adjacent. The third side. 15 cm X 8 . (o
y-el4
oPe e
_ Z = (0¥ 3o
4) Choose the correct ratio you need to solve the problem.

sin cos tan Z=64Cm

opp = hyp x siny adj = hyp x cos y opp = adj x tfany

hyp = opp + sin'y hyp = adj + cos y adj = opp * tany

CldJ siny = opp + hyp cosy = adj + hyp fany = opp + adj

not ad not opp not hyp

Note : if you are calculating an angle, remember to press SHIFT, before SIN, COS or TAN.



Trigonometry -Finding a missing angle

Hyp to Opp is SIN SIN
1) Is the triangle right-angled?  3) Draw and label the arrow you need Hyp to Adj is COS 5) Press SHIFT COS =
Adj to Opp is TAN TAN
2) Label the sides.
4) Calculate the multiplier. For SIN it is Opp + Hyp :rl;o lngpfhe angle. Round

For COS it is Adj + Hyp
For TAN it is Opp + Adj

H

O

46 cm




1) Work out the value of sin 30° ©O°S
te 65 = 12
2) Work out the value of cos 30°, answer to 3 dp. O 866 C
3) tan(x) = 0.839. What is th of angle x>  #0° X = __'_7:
tz 67
Find the value of 'x’ in each of these triangles. To 1 dp. X = S-Cem
4) 12 cm H Sin27-~ -l%- 8) H
O x X 52 cm cosx= 2%
Xz 1Lx 5§27 52
27° 22 cm o
m| Xz 54 A o= 650
A 1
A O
5) . 2C 9) Siale = 39
o X = __LQ- ¢
cCSs 35 X = O
H - =
X A =122 ¢m it
X = 4% 2c~
8 cm
6) A 10)
5 cm O
IZ Sl o Jc)
=17
A q 40° X
toa x> S 12 ceseo ¢ >
& q-2 14 cm
X 320 tenx = 7-7 71 oy I8"f’
q.24\4 232 ’




2 X
63°
9 cm ©
A

= a

CoS63 <
X = i = 19 '?CF\
CeS63

A
6
8 cm k 5 X H
A 5cm
A o 12 cm A
x O I B
AlO=
St 7 Tem o
tea 16 x X = 12¢S10 pax: 1
T = H‘KCM 3 °



0832= 2L
PA
X =llyeedIt = 10 2¢n



Triangles - find the value of x for each triangle.

1

Py (hagoras (p)

=

6 cm

4 cm
Y R
Cr=xt+ &

X = 4-Scm

Tig (D 5 (D (T %
H H
XH 6 X 600 8cm o
cm A 6 cm
i N N sl
4em A 4cm X 0 A 8cm
cosso=_i V= &t 5‘1\60‘—? bax = €/p
- . . o
gl 2 6em T X = Bsnbe x> 31
ces ¥ (P 6t T) XK= 6Ucm )
7 A D is the midpoint of BC. 8
13 cm
3 8 cm 8 cm
H
L — — B °
<
12 cm 7 3 X
Bt = QA2 becavie The Enogle Y
y= S Soscely , The (‘vx?‘;‘&.
= 5 Con be s.plv(’ €Al "
ten 2 /6 ) | Formeg & rgUt -eqle
x=- 39§ hati Sl .
OA kn.h»j le G&c~
cesx:=3/¢ x= 68°0*

®




1) Find the angle GAC in this cuboid

Find length AC

C
5 0
32° i
B
Find angle GAC
/”’ G
,,,,,,, € cm
,,,,,, ) r
‘ld-m-« C
ta x= &
Q-4
n=32-6

5:032:-'-' ,S_.
AC

AC = S
Ssin32
= Q-leem




2) Find angle EBD in this shape.

Find length BD

o C
\\\\\\\\ H
L‘] 30° B
6 A
Find angle EBD
1 (1 B
6 Aem

(os 30= &
R]0
gp= S
oS JO
BD= 69cm.
&
w22 24



3) Find length BE in this square based pyramid




4) Find length EF in this square based pyramid. F is the midpoint of the side BC.

Find FG. G is the midpoint of AD.
C

' F 8CM

Find EF

Ef'z':. LfL‘l'CL
EF = 72cm

Fiad GAGLQ EfG

ben 2= 6
L
X = §6'3°

EFG: 563°



