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1 Advanced Simultaneous Equations
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Intelligent Practice

Solve the following pairs of simultaneous equations:

1. xy =12 5. xy =12 9. 4xy =12
y=x+1 y=2x+5 y=x—2
2. xy =12 6. xy =12 10. 4xy = 12
y=x-—1 y=2x—5 y=x+2
3. xy=12 7. xy=12
y=x—4 2y =x+5
4., xy =12 g. xy=12

y=x+4 2y=x—5
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Intelligent Practice

Solve the following pairs of simultaneous equations:

x*+y% =25
y=x+5
x? +y?% =25
y=x—15
x? +vy? =25
y=2x+5
x? +y2 =25
y=2x-—5

5. x? +y% =17
y=x+5

6. x> +vy%=17
y=x-—25

7. 2x%+y% =17
y=x+5

g 2x° +y2 =17
y=x—>5

Page 7




Intelligent Practice

Solve the following pairs of simultaneous equations:

y =x%+4+5x —2 5. y=x%—3x—2
y=x+3 y=2x—8
. y=x2—3x—2 6. y=x2—3
y=x+3 y=x—3
y=x?—5x—2 7. y=2x2-3
y=-x+3 y=x+3

. y=x%+3x—2

y=—x+3

Page 9




Fluency Practice

@ Solve: @ Solve: (3 Solve: (@ Ssolve:
y=x*+3x—-1 y=x2+5x-7 xy =3 xy = —8
y=2x+1 y=3x+8 y=x-—2 y=x+6

@ Solve: @ Solve: @ Solve: Solve:
x2+y? =13 x2+y2=17 x2+y? =45 x> +y*=5

y=x+5 y=x-—3 y=x-—9 y=2x+3
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Purposeful Practice

G+xg=4A

G=,A+,x (2
c+x=4«

6= A+x (a4
L=4£L+Xx

GZ = N\ﬂ+ X (e)

‘suoljenba snoaueyNWis asayl aA|0S

c—xz =4
V—xg=4 (0)
0z = A+ x¢

X7 =4 (q)
=47 +x

cT =48+ ,x  (e)

‘suoijenba snoaueyNWIs asay)l aA|0S

IT+xg=4
mlx+NxNHA (2)
0T +xz =4
XG+,x=4 (q)
X =4«
y—,x=4 (e)

‘suollenba snoaueyNWIs 9sayl 9A|0S

Page 13




Purposeful Practice

*U0I13199S421Ul JO sjulod ayl JO S3eUIpPI00D

X
syl pul4 .oHHH+A+xucmm+xH\m
J0 sydeub ayy smoys wedbelp ayl

9—x7 =4
Ax + 4 = 4 — ,x aAl0S (2)
y=4+x
9T = Ax — A + ,x aA10s ()
Ay = x

07 = Ax + -X Ajjeoleagable anj0s (e)

X + W = A  Ajeoieagebje anjos (9)
8+d4y =x
7 — m = A  Ajeoieiqgabje ar|0s (q)
m = A  Ajediesgable aAjos (e)
Az —27=x

0 =171+ Ax  Ajjeoieagable anjos (2)

g— = Ax  Ajeoieigable anjos (q)

¥ = Ax  Ajjeojeigable anjos (e)
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Fluency Practice

Solve the following simultaneous equations.

r+y=3
a2 4y2=5
r—4dy =2
" 3=5r—2y
2v+y=1
24y =2
r+2y=1
2422 =3
3y =9
5, =2
e —y =1
3y =2
6. o W7
y?— =4
20 +y=23
C 4?4 y?=5
20 — 3y =2
3r+y=1"
r+2y=3
S 31?2+ 4y =6
0. 2oy=4
x?+ 292 =17
3y="7
1. Y

24+r+y=21
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Fluency Practice

Solving Non-Linear Simultaneous Equations

(a) (b) (c) (d)
Solve Solve Solve Solve
y=x%+2 y = x? y =5+ x? y=x2+9x—6
y =3x y=10—-3x y=x+11 y=5x+6
(e) (f) (9) (h)
Solve Solve Solve Solve
y=x%—4 y = 6x — x? y=2x%2-1 y =x — 3x?
x+y=28 y+5x =24 x+y=5 X—y=
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Fluency Practice

Q Solve the simultaneous equations: Answers
1 7x+2y=29andy =2x —2

2 y=x2—x—2andy =2x—2

3 x?2+y2=25andy =2x—2

4 7x —2y =—20andy =x+5

5 y=x2+x+1landy=x+5

6 x2+y2=13andy=x+5

7 3x+4y=11landy = 3x + 14

8 y=2x2+4+3x—4andy =3x + 14

9 x2+y2=34andy =3x+ 14

10 3x—2y=—5andy=%x—%

11 y=—2x2—5x+1andy=%x—%

12 (x—1)2+(y+3)2=17andy=%x—%
13 ax+by=candy =dx+e

14 y=ax’+bx+candy=dx+e

15 x’+y?=candy=dx+e
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Fluency Practice

Al Solve A2 Solve A3 Solve A4 Solve
y=x' y=n’ y=3x y+7x=15
y=11x—10 y+3x:4 y=5X+8 y=2x“
B1 Solve B2 Solve B3 Solve B4 Solve
x*+y*=29 x*+y =41 x> +y' =17 Sx=d—y
y=3x+1 y=2x-3 y+2x=17 x"+y =8
C1 Solve C2 Solve C3 Solve C4 Solve
y=(x+1) y=x"+T7x+3 x+y=11 xy=6
y=5x-1 y=9x+2 xy =30 2x+y=7
D1 Solve D2 Solve D3 Solve D4 Solve
3x—y=4 x*—-y*=8 2x* - xy=12 3y* +2x* =21
x'+y* =34 3x=y+8 x=4+y y=2x=-7
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Fluency Practice

1T =4Ax - X
Z-X=£

X=A
£-Xp-,X=4
€T = A+ £Xp - X

0=T+4y-X

Hﬁuzlxolmm
G =£+Xg

p- =Lz +X
9- = Ax

G=A+X
maﬂ~>+Nx

7-X-,Xe=4
Z+XG+ X-=4

2+X7-X=4
1-Xz=4

)]

)

(D

)]

)

)]

)

0=T1+AZ+x¥
L-X+,X=£

c+x=4
07 = A+ X

0T =,4+,xz (p)

=£+x7 (e)

5

suonenba snoauejnuuls SUIMO[[0] 9} IA[OS  :E UOISINY

1T HN.\A+NxN
G=A+Xx7

T=4z +X
T =4+ X

0=A+X+/
@NHN>+Nx

01 = AX
L=K+X

0=7+A4A-X%g
E+xIT+X6=£  ([)

6€ - x0T =4
c+xg-,x=£ (3

7-X+,x=4
0=v+4-xz (p)

T-XE+,X=4
y=£A+x (e)
=

=

suonenba snoauelnwIs UIMO[[0] 93 A0S  :Z UONISANY

L-XG - X=K
T+X+,X7=K

G-x=4
PTL-X+ ,X=4

6+X£=4
T+X6+xg=4 (p)

7-%XG+,X=4K
c+x=£ (¥)

W.M

=]

suonenba snoauejnuwIs SUIMO[[0] Y3 SA[0S  :T UONSINY

Page 25



Purposeful Practice

(0'8) 5

XH%

9-xz2=4A "9[ueLn paj3ue 3L e S1 DGy MoyS
(0‘8) st autod ay,

g pue y syutod a3 1e 399 duUl[ Y]} pue aA.INd 3y,

9 - X7 = Aau1[ 9y} pue X = ,A 9AIND 33 SI MO[3(q UMOYS

\ T+X+ ,X= A 9A1nd 33 01 JuUd3UE) B ST
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Purposeful Practice

solving simultaneous equations: one linear, one quadratic (i)
find the coordinates of the points of intersection

(1) x2+y2=5 (5) . 4x2 +y2=4
K X—=y= \< 2)C+3y=2

-
N
;2/

y_x=; (6) 2x2+xy+1=0
y—x =4
—_ y2+412=25
(3) ATy
| / X ty=1 (7) 4x2+y2=37
U

(4) x2+)?=2 (8) 2x2+)2=6 :
x+3y=2 x+2y=5 ;\

factorise any quadratic equations ...
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Purposeful Practice

solving simultaneous equations: one linear, one quadratic (ii)

find the coordinates of the points of intersection

(1) y=3x2—-14x-5 (5)
y=4x—-32

(2) x*+8y=13 (6)
2 +x=2

(B) 4x2+y2=10 (7)
2x—y =4

(4) 2x2+32=57 (8)
2y +x=6

2)2 + x2 =48
y+x=8

x2+)?2+2x—-4y =8
xX+y=6

x2+)2+6x—-4y=4
y=3x+4

2x?2—y?+xy=14
4x+5y =0
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Problem Solving

N
\V

Suggest possible equations for the line and the parabola.
Justify your answer.

Generalise your answer.
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Fluency Practice

. . . . . . Estimate solutions to each pair of simultaneous equations.
Solving Linear & Non-Linear Simultaneous Equations Graphically P a

Substitute the linear equation into the non-linear equation to

y x?+y*=16 express a quadratic equation in the general form: ax? + bx + ¢ = 0
a)
y = 2x
o y x2+y?=16
A 1 b)
s 5 y=x+1
3 T
:h T T “3‘
48 T T x “2‘
'5:‘ :'3:‘2 :']._iit _Z:Z{Z:V l;'? 1 1T
1 T N
'2 | il ‘: g ‘E:It g e
= 5432101
TR - 4
A H
-5 N 11J\ 55
=
-5
d x2+y?=25
y x2+y?2=9 ) y 3’3 ;
= 3x —
°) x+y=1 y
3
& i
e 1
x +— X
-6l - 1 12304+ 6
T :/
H
_5 H
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Fluency Practice

x?+y?>=18 Y Each grid shows 3 simultaneous equations involving 1 linear graph & 1 non-linear graph.
Calculate exact solutions for each. Can you substitute & simplify the equations?
X
2 2 y
x“+y“ =9
Y A
> X
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Problem Solving

Find the coordinates of the points A, B,C, D, E, F, Gand H

A

y=x +4x-12

%
«V"’

When you finish the task on the
left, look at the diagram below.
Suggest possible equations for the
line and parabola. Justify your
answer. Generalise your answer.
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Purposeful Practice

@) Max wants to spend £100 on plants.
But each plant costs £5 more than expected, so
Max has to buy 10 less than planned.

How many plants did Max plan to buy?

@

A rectangle has an area of 84 m2.
The length is increased by 1 metre.
The width is increased by 1 metre.

The new area is 104 m2.

What was the width of the original rectangle?

@

Hae wants to spend £90 on plant pots.
But each pot costs £3 more than expected, so
Hae has to buy 5 less than planned.

How many pots did Hae plan to buy?

A rectangle has an area of 60 m2.
The length is decreased by 2 metres.
The width is increased by 3 metres.
The new area is 72 m2,

What was the length of the original rectangle?

®

Jia wants to spend £160 on calculators.
But each calculator costs £2 more than expected, so
Jia can afford 4 less than they planned.

How many calculators can Jia now buy?

®
With £360 a shop can buy g t-shirts.
With a price decrease of £8, the shop can
now buy 12 more t-shirts.

How many t-shirts can the shop now buy?
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Purposeful Practice

Tim runs 300 metres in t seconds.
By increasing their speed (s) by 1 m/s,
Tim runs the 300 metres 10 seconds faster.

What was Tim'’s original 300 m time?

Original: st =300

New: (s +1)(t—10) =300

Jan runs 200 metres in t seconds.
By increasing their speed by 3 m/s,
Jan runs the 200 metres 15 seconds faster.

What was Jan’s original 200 m time?

A cyclist travels 1 km in t seconds.
Their speed decreases by 5 m/s and they
travel the next kilometre 10 seconds slower.

How long did it take the cyclist to cover the 2 km?
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Fluency Practice

Harder Simultaneous Equations

(a) (b) (c) (d)
Solve 2x+4+3y—18=0 Solve 3x+4y =8 Solve y=x%2—2x+6 Solve x?+7y? =150
x=y+4 6—x =2y y=x+4 y=x—8
(e) (f) (9) (h)
Solve x2—5x=y—75 Solve x2 + 2y2 =22 Solve x?%+y?+xy =12 Solve y=x%+4+3x—-75
2x+y=5 3x =2y X=6-2y xoy=4
(i) €)) (k) m
Find the coordinates of the Solve xy =16 Solve x+2y=5 Find the length of the line

points where the curve
y = 2x? — 3x — 4 intersects
with the liney = 2x — 1

x+y=10

(x—1)2+(y—2)2=20

joining the points of
intersection of y = g + 1 and

x2+yt=xy+4
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Fluency Practice

More Quadratic Equations and Inequalities Revision

(a) (b) (c) (d)
Solve Solve, by completing the Solve Solve
x2+x—-20=0 square, (x+3)(x—=5)>0 3x2—-11x—7
x>+6x+3=0 giving your answers to 3
giving answers in surd form significant figures
(e) () (9) (h)
Solve Solve Solve Solve
x2 <25 5x2+18x =8 y=x+1 2x2—13x+10<0
y=x%+5x—11
(i) 6)) (k)
The area of a triangle with base (x + 9) A rectangle has a length of (x — 6) cm Solve
cm and height (2x + 1) cm is 21 cm?. and a width of 4x cm. The area of the x+2y=7
Find the value of x. rectangle is less than 13 cm?. Find the x*+y* =10

range of possible values of x.
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2 Advanced Trigonometry
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Fluency Practice

Sine Rule x2 To find each missing length in these triangles, we will need to use the sin rule twice. NOT TO SCALE
How can we maintain accuracy?
c
8cm 6cm 7m 12m
65°
70° 31° 6cm
10 cm
b
a
9cm
‘ 30m
e
f
15cm 17 em 13cm 16m
141°
‘ 7em 4cm
9 4cm i
3 cm 11m
‘ 23°
h
6cm
18°
8cm
10 cm

Page 48




Fluency Practice

2TV
wo /'q wu 9y
B (3)
< wii 07
wo 6L
(@)
w16
1o wo g
ws gy
wo g
2
(q) (e)
*91bue buissiw ay3 puid
wuw QT
o)
28Y

‘
< 7. ‘

()
"Y3bua| buissiw ay3 puid
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Purposeful Practice

Ambiguous
or Not?

10 cm

The measurements for these different scalene triangles are correct, but they are not to scale and their shapes are not drawn accurately!

6cm

10 cm

6cm

85°

10cm

6cm

Which triangles can have two values for x... which are ambiguous?

10cm
6cm
30° x° 30°
9cm 9cm X 9cm
10 cm 8cm
6cm
x° 85° x° 85° x° 60°
9cm 9cm 9cm
45°
10cm
10 cm 70° 70°
6cm
x° ° x°
9.5cm 9cm 9cm

Can you draw an ambiguous triangle with a known obtuse angle?

What are the conditions for ambiguity?

Sketch 3 triangles where x is ambiguous.
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Fluency Practice
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Fluency Practice
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Fluency Practice

Q | Work out the missing length Answers Q | Work out the missing angle Answers
1a 1b | x acute
7 cm 5cm
x° 40°
2a 2b | x obtuse
7 cm
5cm R
X
40°
3a 3b | x acute
xcm 5cm 7 cm
60° 40° x° 40°
5cm
4a 4b | x obtuse
5cm 5cm
. 7 cm o
40 Y 40°
xcm
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Fluency Practice

Sine Rule Lengths are centimetres. not to scale
8
85" \ 10 D*
40°
35°
110° 7
A 60°
20° 15°
12
9 7
50
G
25°
15°
E
He
18
A \&
62" N\ ! 18 1
104°
50° 5
28° L
13 10
10 Answers 46.2 49.3 17.4 133.6 35.4
2.7 12.1 26.6 11.9 134.0
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Fluency Practice

"aJ}aWi||IW 1S8Jesu 8y} 0} 1081109 DV Yibus| a8y} 10 IO
w8L = «@m pue /¢ = Dw:\ ‘wog'y = gV 1eys yons si Dgy o|buen |

o)
/\
H A d
oy "95
wg'e wg we'L
wg'g
o U0 %8\ g A8
> woe'y v
9 G (o (p
o)
q wop'g
9 o)
<\ \/ woe"
wo¢-
g< wog wog'g eV
LG 0
wog V. q
v v
(0 Vv (g (e

"a01B6ap 1s8488U 8Y) 0] SIaMsUR INOA punoy ‘g paylew sa|bue aJnoe ay] N0 NIOA

X m ’
O 61
x wog
08 / WoLC .
V% AN
d
(4 (8 (p
) o) 0
wo{'9 X
q 0 q 907
o F.V o uﬂ EONm
X
OMUN
29 W19 N\ .e6 W [\
N A Vv
1% M q
( (g (e

"W "(Q 1S8JBaU 8U) 0] SIoMSUE INOA punoy "X peylew sapis ay) Jo syibus| ayj 1IN0 JOAA

I

Page 61



Purposeful Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice

Question 9: Shown below is triangle ABC.
All values are correct to 2 significant figures.
Calculate the upper bound for the length of AC.

A B
25°

140°
14cm

Question 10: Prove the Sine Rule.
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Fluency Practice

Cosine Rule: Lengths Lengths are in centimetres. not to scale
10 13
8 . b 10 11
‘ ¢
50° 48° 6
7 7 d
17
18
20
e 12
10 [N\
14
, 11
l k l
7/ 10
6 10 25
4 j 66°
10 50° 20
7.4 8.5 6.4 32.1 11.5
10 Answers 15.3 7.1 9.0 185 8.4

Page 71




Fluency Practice

Cosine Rule: Angles Lengths are metres. not to scale
8
‘ 13
17 13 7 9 16
7 10
‘ 22
v 15 \
8
6
13
22 22
g°
11 14
14 . 7
f 12 23
‘ 17
16°
Pl
12 10 31 2
8 w18
4 £ ‘ 15 ?
3 18 1
12
5
10 Answers 32.2 35.8 66.9 72.9 58.4
47.4 90.0 52.6 24.2 48.2
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Fluency Practice

WOTT

wo 57
wo /
wo 81 wo 6
-l (@) (0
wo 79
ZQ vz O
wo g
ww
W
91 ~
C) (e)

'9|6ue buissiw ay3 puld
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wul G8 é w9
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Fluency Practice

Cosine Rule Lengths are centimetres. not to scale
15 ‘ 5
4
12
8 10
12 10
b 7
a 6
21
14 17
64
e
[ 22 46 [
24 —
20
' 41 9
» A
23 k
18 45
9 23
) 8
12 32
10 Answers 29.9 45.8 8.1 11.7 44.4
31.1 11.1 54.1 78.6 11.3
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Fluency Practice

Cosine Rule Lengths are centimetres. not to scale
12 '
19
‘ 15 ‘
44 14 20 ‘ ) 20
n
98° ‘ 16 23
40 p
10 0\
14
21
17 .
NS :
31 ‘
[\ 4 (5
13
24 ‘ 20 7
27
o 3
28 53°
[]
18 ‘
21 20
17
19
o 19°
" 23 w 18 '
4
10A 36.2 77.8 64.4 16.5 24.4
nswers 207 20.5 43.4 15.4 67.3
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Fluency Practice

Work out the missing length

Answers

Answers

1a
5cm xcm
40°
7 cm
2a
7 cm
3a
7 cm Scm
40° 60
xcm
4a
pem xcm
r°
qcm

Q | Work out the missing angle
5cm 9cm
xo
8cm
5cm 9cm
XO
8cm
5cm x° 9cm
8cm
pem x° qcm
rcm
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Fluency Practice

Al Find the length of BC

A2 Find the length of DF

A3 Find the length of HI

A4 Find the distance AB

B E H 4
7 cm 10 cm
5 9 cm
cm
D 4 cm o ‘
43° G ‘ 7 cm
A 3 om F 8 cm I B
B1 Find angle MPN B2 Find angle OSR B3 Find angle TUV B4 Find angle JKL
P R U L
11 cm 3cm ‘
5cm 6 6 cm 6 cm 3cm
7 cm T
M cm
0 7 cm K
5 cm N 7 cm S vV J
C1 Find angle XYW C2 Find the perimeter of XYZ C3 Find x C4 Findx
Y Z B
Y
o + 6
8 om o] NS -1 07
7 cm
60°
W (]
X A
7em X 7em © x4 2x+1

Page 82




Purposeful Practice
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woag/¢

wy°8¢
wo'eT

‘918uery Suimoj|o) ay3 ul 9|Sue 1s3|jewsS 3yl Jo azIs 3yl pul{ €O

A
o8
woGT
*90e|d |BWIJBP BUO 1S3JE3U 3Y3 0} 1934400
™, oﬁ ‘o0 ‘@|8ue Suissiw ayy Jo 3zIs 3y} pul4

"1 B SMoys weJiSelp 3yl 2O

PATZ WV, wyT'8T
~ pAz'9 .
S wyZ YT
p wyg'9
[3] [p]
BT
us ue
N A

EH.mH
of
- Wy TT wo'g
[3] [3] [p]
wert woe6
wo9gT 00
wog
wo0T [5] \ [a] [e]
‘90e|d |ew129p auo 0}
s9|3uel} SuIMOo||0) 9Y3 JO Yydea ul ‘49 ‘©|due 3uissiw 3yl N0 IO TO

Page 85



Fluency Practice
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Purposeful Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice

Question 12: Shown is kite ABCD

332

Prove (CosBAD =1— —
50

Bcm

bcm
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Fluency Practice

Finding the Area of a Triangle using the Area Rule (lengths are cm) not drawn accurately
B C D 13 E
21 '
10 6
4 71° 4 16
75° 20 18 66 17
12
G H | J
5 132° 1
13
21
8 ? 12 17 11
: 70° '
7 76 47° A
7 14
L N (0]
. 15
14
15
3 13
N 39° 17
7 <>
121° x
Area =57 cm? Area = 125 cm?
14.9 136.8 139.8 58.0 140.5 45.3 57.9
14 Answers
111 11.3 132.0 60.9 81.9 12.9 92.7
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Fluency Practice
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Purposeful Practice
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Fluency Practice

A1l Find the area of triangle ABC

B

5.2 cm 83° 7.1 cm

A C

A2 Find the area of triangle DEF

E
8.5 cm &8°
32°
D 9.8 cm F

A3 Find the area of triangle GHI

A4 Find the area of the kite

B
A C
3.5cm > D> 5.5¢cm
D

B1 Find the area of triangle JKL

B2 Find the area of triangle MNO

B3 Find the area of triangle POR

B4 Find the area of the shape

K
M N ©
67°
9.6 cm 11.2 cm 6.2 cm 5.1cm
15.7 cm 85°
J
L %) P 7.8 cm R
C1 The area of the triangle is C2 The area of the triangle is C3 C4 Find the shaded area
16.5 cm”. 20 cm’. ABC is a triangle.
AB=11cm z
AC=7cm Y
7 cm 7em /% 9 cm
X7\ > em g 5.2 cm
The area of triangle ABC is 32 cm® )
.. .. Find, in degrees, the two possible
The angle x° is acute. The angle x° is obtuse. sizes of angle BAC. X 59 cm

Find the value of x.

Find the value of x.
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Fluency Practice

©

8cm

Calculate x

15¢cm

@ Calculate x to 2 d.p.

9cm

4cm

8.7cm

Calculate x, leave as a
fraction

@ Find x leave in exact form

6cm

X

Calculate the perimeter
to 1d.p.

5cm

Calculate the length BD
of the rectangle to 3s.f.

A

4cm

B

@ The area of the triangle is
63cm?, calculate x to 2 d.p.

po

7cm

@ Calculate the perimeter

5e¢m

to1d.p.

10cm

@ Calculate the shaded
areato 2 d.p.
P

PQ = 10cm
PR =5cm
QUR

9cm

A

v

The area of the hexagonis
24cm?, calculate x to 2 d.p.

X
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Fluency Practice

circle geometry and areas C is the centre of a circle, radius 10 cm

(1) 5 @) 5 3 A

- /
cm A

Y

B

K > k
O

area ABD ? areaABC ? areaABC ?

ABD is an
equilateral
triangle

areaABDC ? area ABDE ? area ABDE ?
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Fluency Practice

circle geometry and areas C is the centre of a circle, radius 10 cm
(1 ) B ®) A
A
Ns /@
A
80°
AN
areaABC ? areaABC ? areaABC ?

@)

AQ°

/ O,

20
D

A

areaABDC ? area ABDC ? areaABDC ?
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Fluency Practice

State the value of sine of

Work out the exact value of x

Work out the exact value of x

Work out the size of angle y

B
0° | 30° | 45° | 60° | 90° 16cm
S. X 12cm 15cm
ine 30° 4
.
L]
7.5cm
Work out the exact value of x Work out the exact value of x Work out the size of angle y
State the value of cosine for d
) 0° | 30° | 45° | 60° | 90° J0cm X 10 cm 9cm
Cosine
45 (] y / 6V3cm
"
Work out the exact value of x Work out the exact value of x Work out the size of angle y
4 cm
State the value of tan for O
0° | 30° | 45° | 60° X
Tangent Wz em 3 cm
30°
12 cm /\ u )
X
Show that Work out the size of angle y Work out the area of the triangle | The parallelogram has an area of
20 cos 30° + 4 sin 60° - 2 tan 60° 203 cm2. Find the value of x.
can be w.ritten. in the form vk ¥’ 243 —2cm 12 cm
Cha||enge where k is an integer xcm,
. N /)
Questions 30 x+3 cm
8cm
3-43

Page 112




Fluency Practice

exact triG vailes

Complete the missing sides and angles for these special triangles:

a)

|
|
|
|
|
|
|
|
|
|
|
] t [ I
1 1 1
Complete the table to show the exact values of :
sin, cos and tan for these angles: :
|
30° 45° 60° I
|
] |
Sin I
I 4.
|
COSs |
1 5
tan :
6.
|
In this exercise, assume @ is an acute angle and rationalise the |
denominator of your answers, where appropriate. I 7
|
1. Given that sin(6) = —, what is 6? I
| 8
|

2. Given that tan(8) = V3, what is cos(8)?

3. Calculate the exact length of y in each triangle:

b)
Yy V3 y
60° o
5
2 +12
d)
y
l
60° Y

Simplify 4sin(60°)cos(60°)
Simplify 2sin(45°)cos(45°)
Write 6tan(60°) + 3tan(30°) in the form avb

— Sin(45°)

Show that tan(45°) ~0s(45")

sin(30°)

Show that tan(30°) = c0s(30°)
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Fluency Practice
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Fluency Practice

using exact trigonometric values for some angles

what are the values of these:

(1)
(2)

(8)

©)

(10)

5sin30° — 11c0s60° + 4tan45°

sin 45°.cos 45° + cos 30°.tan 30°

sin 30°.tan 45° + tan 30°.sin 60°

2sin45°.cos 45°

c0s245° + sinZ245°

cos 30°.sin 60° + sin 30°.cos 60°

sin230° + cos2 30°

3c0s230° — 5sin230°

1

— tan230°
cos?30°
2 o)
% + 2tan230°

450
V2
_| 450
1
note that sin? 30° is (sin30°)?
(11) find angle A
6V2 12
45° A
(12) find angle B
6 2\6
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Fluency Practice
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Purposeful Practice
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Fluency Practice

Q | Find the length Answers Q | Find the length Answers | Q | Find the angle Answers
1a 1b 1c
Fem xem 6 cm
xcm 4 cm 3cm
| 30°
30° x°
2a 2b 2c
4em xcm 10 cm
300 30° x°
xcm 4cm 5v3 cm
3a 3b 3c
xcm 4 cm 5 cm
] 30° 30° -
4cm xem 5V3 cm
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Fluency Practice

Q | Find the length Answers Q | Find the length Answers | Q | Find the angle Answers
1a 1b 1c
4 xcm 8cm
x cm cm 4 cm 4\/5 cm
—] 45° 450 ] (\
2a 2b 2c
4 cm xcm 10 cm
H 45° n 45° - 2N\
x cm 4cm 5v2 cm
3a 3b 3c
xcm 4cm 4 cm
[ ] A [ ] A n /\
4cm x cm 4cm
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Fluency Practice

Q | Find the length Answers Q | Find the length Answers | Q | Find the angle Answers
1a 1b 1c
8cm
4 xcm
x cm o 4 cm 43 cm
60° 605 x5
2a 2b 2c
4cm xcm 10 cm
60° - 605 %
xcm 4cm 5vV3 cm
3a 3b 3c
xcm 4cm 43 em
L 60° L 60° X°
4cm x cm 4cm
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Fluency Practice

Exact Trigonometric Values in Right-Angled Triangles

(a) (b) (c)

Find the exact value VG em Find the exact Find the exact

of x. length of y. o d length of x. 7
¢ & 2
3 S "2,
&
\@&\ 30
v
9cm

(d) (e) (f)

Find the exact Find the exact length of x. Find the exact

length of y. o d length of x. \

Y A5
G
722
o \
45 em 45 30
“—Xxcm—»

(9) (h) (M)

Find the area 9cm Find the exact value of the shaded area. A triangle is

of the joined to a
parallelogram. & 30 N parallelogram.
W S Find the exact
60 § perimeter of the

<

shape.
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Fluency Practice

@ What is the exact

solution of:

sin(60)

@ What is the exact

solution of:

tan(90)

Calculate the value of x.
Leave your answer in
exact form.

12cm

60°

X

Calculate the value of x.
Leave your answerin
exact form.

Sﬁcm

10cm

sin(x)
Find the exact value of
cot(45)

Find the exact value of
sec(30)

@ sec?(x) = 1 + tan®(x) @

Calculate the exact
area of the triangle.

\/5 cm

2\/5 cm

Calculate the area of the
segment. Leave your
answer in terms of pi.

Calculate the value of
2
Leave your answer in
the form k+/a.

@I

12cm 750

=

60°

Calculate the value of

x. Leave your answer
as an integer.

45° 3cm

3\/5 cm

Calculate the area of the
regular hexagon.
Leave your answer in the
form k+/a.

4cm

The following is a cyclic
equilateral triangle. The
radius of the circle is 5cm.
Calculate
the shaded
areain
terms of m.
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Fluency Practice

find the exact values of the sides indicated, without using a calculator

(1) (2)

30° 105° €

1243
672

45°

120°

3) (4)

309

75°

a parallelogram with an isosceles triangle
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Fluency Practice

find the values of the angles, without using a calculator

(5) find angle A (6) find angle B
672 12 6 26
450 A B 600
(7) find angle C (8) find angle D
D
12 V24
V32 412
450 C 30°
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Fluency Practice

exact trigonometric forms

(5)
6cm
4cm
60° l_ 30°
show that the perimeter of the
quadrilateral is 11 + 5v3
(7)

what is an exact value for the area of
the (symmetrical) kite?
give your answer in the form a + avb

(6)
75°

3cm 60°

=

what is an exact value for
(i) the perimeter (ii) the area?
give your answers in the form a + byc

3cm

450 60°
6cm

what is an exact value for

the area of the triangle?
give your answer in the form a + b\c
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Fluency Practice

exact trigonometric forms

(1) 2)
what is an exact
8m value for the 12km
perimeter of the
right angled 45° |_ 30°
triangle? X )

60° I—

give your answer in what is an exact value for the distance
the form a + b\c

between the radar sites?
give your answer in the form a + bVc

(3) (4)
9cm
G
what is an exact value for the distance HG? what is an exact value for the distance ‘d’ ?
give your answer in the form avb give your answer in the form a\b
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Purposeful Practice

using exact trigonometric values for some angles
(1) n+1

5n-2

5

4n
what values of ‘n’ make the area of the
triangle and the area of the rectangle equal?

3) E

a

find the value of ‘a’

@) 2n-2

what values of ‘n’ make the area of the
triangle and the area of the rectangle equal?

(4) 2b + 1

b+1
2b+3

\2

find the value of ‘b’
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Problem Solving

tan 15° + tan 75°

I
I

tan 15° x tan 75°

1
N

find tan 15°
and tan 75°

in surd
form

cos(457) x cos(46”) x cos(47") x ... x cos(135”) =7

A circle with radius 1 touches the sides of a rhombus, as shown. Each of
the smaller angles between the sides of the rhombus is 60°.

What is the area of the rhombus?

83 g
%8 B 4 C 2V3 D 3V3 ET‘/_ 60
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Fluency Practice
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Fluency Practice

Sine and Cosine Rules Revision

(a) (b) (©) (d)
Find the area of the triangle. | Find x to 1 Find y to 2 Find x to 3 significant figures.
6cm decimal decimal
place. places. g p
@ g B’
& X
5%2
(e) (f) (9) (h)
Find y to 1 Find x to 1 decimal place. Find the area of the The area of the
decimal parallelogram. triangle is 4.6 2'5;,2
place. 135cm m2. Find y to 1
g decimal place. vy
"‘T’
(i ) (k) )
Find y to 3 significant figures. | Find the area gcm Find the area of the compound | Find the
of the shape. value of °
@ triangle. X. & =
N
e N 60
= 109
28’7”72 q 58 x+2
11cm
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Fluency Practice

Q | Work out the missing length Answers Q | Work out the missing angle Answers
1a 1b |x acute
7 cm 5cm
x° 40°
2a 2b
5cm xcm 5em 9cm
40° ©
7 cm 8cm
33 3b | x obtuse
y N\
5cm
60° 40° x°
40°
5cm
4a 4b -
7 cm 5cm 5cm 9cm
40° 60

xcm

8cm
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Fluency Practice

Sine & Cosine Rules Lengths are centimetres. not to scale
35°
10 ¢ 15 10
a
100°
A% ] 113° d
21 35 16
\/ h
14
8
7 12 30 g 15
4 &
20
9 k '
11
7 15 10 .
° 78°
< 30° j 30
i 7
10 Answers 8.6 31.8 138.2 12.2 107.5
9.6 48.6 32.4 29.7 7.1
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Fluency Practice
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Purposeful Practice
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Purposeful Practice

wo g

MIAIN 3]8ue Jo azis ay3 pul4
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Problem Solving

------------------------------

Position the three numbers as either:
a side length in cm
*an angle size in degrees.

. . B
------------------------------

Can you always work out
the other three measurements?

Try to create scenarios
that require one or more of:

*SOHCAHTOA
*Sine rule
*Cosine rule

*Pythagoras’ theorem

Are there any impossible triangles? ,

..........
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3 3D Pythagoras’ Theorem and Trigonometry
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Fluency Practice
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Purposeful Practice
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Fluency Practice
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Purposeful Practice

Pythagoras’ Theorem Revision

(a)

(b)

(c)

(d)

Find the value of x to 1
decimal place.

Find the value of y to 3
significant figures.

A triangle has sides of lengths

10.5cm, 12 cm and 16.5 cm.

Is the triangle right-angled?

Find the perimeter of the
triangle to 3 significant figures.

o™

% NN 37 mm Explain your answer. u;‘\
a
3 > 2
1,)2 Y
55cm 2

(e) (f)

(9)

(h)

Find the distance between the
coordinates (1, 6) and (3,2),

giving an exact answer. x

7 cm

12cm

Find the value of x to 3
significant figures.

wo g

16 cm

Find the area of the isosceles
triangle to 1 decimal place.

From point A, a boat sails 80
km east. It then turns and sails
110 km south to point B. Find
the distance AB to the nearest
km.

()

6))

(k)

Find the value of y to 3 significant figures.

Q& 2
o°

7 cm 10 cm

The area of the isosceles triangle is
40 cm?. Find the perimeter of the
triangle, to 1 decimal place.

16 cm

Find the length of the line AB, giving your
answer to 3 significant figures.

5cm
\
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Purposeful Practice

1) 3D-Pythag B Point C is equidistant between A & B on
Find the diagonal length within this cube. 6) the surface of this prism.
10 em Find distance AC.
6 cm
3cm 9cm A
2) Find the diagonal length within 7) The point halfway up the front face of
this square-based prism. this isosceles-triangle-based prism has
15 cm been marked.
5 em Find its distance from A.
A
4
cm 12 cm
9cm
3) Find the diagonal length within
8cm 2cm this cuboid. .
8 B Length AB is 12 cm.
) Find the volume of the cuboid.
6cm 9cm
A 6cm
4) The centre of the top face of
- this cube has been marked.
Find the distance from A to this point. 9) The diagonal within this cube is 12 cm.
Find the volume of the shape.
8cm A
5) 7cm 10) The sides of a cuboid are in the ratio 1:2:3
. Find the distance from A to The diagpnal within the shape is 38.cm long.
the centre of the top face. Find the volume of the cuboid.
3cm
5cm
A
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice

Question 2: Here is a square-based pyramid
The apex E is directly over the centre of the base.

Calculate the volume of the pyramid. B Lf e €

o
.
e
.
o
o

Question 3: The diagram shows a cuboid and a pyramid.
The apex of the pyramid, |, is directly above the centre, M, of ABCD.

AC=7m CD =9m DG =3.5m I
IM = 8m ’
E e o N F
(a) Calculate the angle between EI and the 8m '
plane EFGH. Al NS B
(b) Calculate the angle between Al and H M } &
plane ABCD. /m “ | 35m
(c) Calculate the angle between the planes FGI c 9m D
and EFGH

(d) Calculate the angle between the planes EHI and ACEH
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Purposeful Practice

3D Pythagoras and Trigonometry

(a) (b)
The volume of the cuboid ABCDEFGH is 360 cm3. Find: The point ] splits the edge EF in the ratio 2 : 1. Find:
(a) the length of AD A B (a) the length HJ A 5
(b) the length of AG I c (b) the length DJ :
(c) the angle between AG and the D : (c) the angle HDJ DL c
plane EFGH ' (d) The angle between DJ and the =

§ 'E plane EFGH gl g J

o JE ) N L-JF n PN, L--JF

,// n ,/' '&’6\‘
H 12cm G H 90 mm oW

(c) (d)

ABCDEF is a triangular prism with a surface area of 660 cm?.

M is the midpoint of DE. Find:
(a) the length of MF

(b) the length of BE c
(c) the length of CM
(d) the angle between CM and the &
plane ABED %c,

N

A 10 cm B

The volume of the square-based pyramid ABCDE is 180 cm?.
M is the centre of the base and is vertically below E. Find:

(a) the height of the pyramid ME
(b) the length of AE

(c) the angle EAM

(d) the angle between the planes
BCE and ABCD
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Fluency Practice

() ABCDEFG is a cuboid.

H

GH=5cm
AE =3 cm

Calculate angle ABE.

(@ ABCDEFG is a cuboid.
H

A

GC=4cm
Angle ABD =22°
CB=5cm

Calculate the length DB.
Calculate angle DBH.

not to
scale

(@ ABCDEFG is a cuboid. Give answers correct to 2 decimal places.
(3 ABCDEFG is a cuboid.
H G H
! 1
: E | F
‘ L F |
[ = S !
// C :
// !
4 1
e 1
. C
A B Ao 5
A B
FB=2cm
EG=9cm HE=1cm
DC=17cm AB =4 cm
Angle ABE = 50°
Calculate angle AEB.
Calculate angle EGH. Calculate the length AE.
Calculate angle GBD.
(5 ABCDEFG is a cuboid.
C B
1
1
1
! F
E 1
/: _________________________ D
// H
A G
CF=21cm
GD =6 cm

Angle HGC = 12°
Calculate angle GCD.
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Purposeful Practice

Angles of Elevation & Depression

1
0cm B A 14 cm
11cm
8cm
A B 6cm
Find the angle of elevation of This is a square-based prism. 4cm
the diagonal (A to B) within this cube. Find the angle of depression from A to B.
Find the angle of elevation of
the diagonal within this cuboid.
B

/71° 25m

5cm
70m

A

This triangular prism represents a hill with a 22° incline.
John walks diagonally up the hill from A to B.
At what angle of elevation does he walk?
Explain why this gradient is smaller than that of the hill.

Find the volume of
this square-based prism.
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Purposeful Practice

q) Ahmed is 25 metres from a tree. 3D Trigonometr 2) ABCD is a football goal 5 metres wide.
The ball (G) is directly in front of the left post.

The angle of elevation to the top of the tree (C) is 22°
Calculate the height of the goal

Billy is 35 metres from the tree.
What is the angle of elevation to the top of the tree A 5m B

from where he is standing?
C
C D
22°
50°
25m 35m N
[ ] 650
G

A

3) A UFO is flying at the same height for 4 km.
At A, itis 2 km away from C
How far away is the UFO from C when it is at B?

4) ABCDEF is an isosceles-triangle-based prism.
X is the midpoint of AC. Y is the midpoint of DF.
Find the angle of depression from Bto Y

B 4 Km

A

16°
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Purposeful Practice

the angle that the space diagonal makes
with the base is 30°

what is the relationship between ‘a’ and ‘b’?

a cuboid with a square cross section is
twice as long as it is wide

2a

o
X

what is angle B (to 2 dp)?

a cuboid with a square cross section is
twice as long as it is wide

a a

what is angle A (to 2 dp)?

the cuboid has a space diagonal of length 21
the width of the cuboid is 4

o

what are b and c if:
()b+c=25 (ii)b+c=27 (ii)b+c=29
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Purposeful Practice

(1) A (2)
5cm
b B
5cm
H F
12 cm
G
calculate angle DFH for a cuboid what are the sizes of the angles marked x (angle
with sides of 5 cm, 5 cmand 12 cm HBD) and y (angle HBC) for a cuboid

with sidesof 3cm,4 cmand 12cm ?

3) (4)

3.8cm
< 15¢cm > 8
for the right, square-based pyramid shown, for the door wedge shape (triangular prism)
calculate the angle between calculate the length of the diagonal PT

the edge VA and the base, ABCD
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Purposeful Practice

a square base pyramid has a height of 6 and a a special square base pyramid with four
base length of 16 equilateral triangles

show that the obtuse angle between two of
the triangular faces is 109.57°

show that A — B is roughly 9°

a special square base pyramid with four

square base length = 12, height = h . .
equilateral triangles

apothem = a, lateral edge = L

create a formula for L in terms of h create formulas for (i) the total surface area
findLif i)h=3 (ii)h =7 (ii)h=16 (i) the volume
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Fluency Practice

A cube has sides 8cm. Find:
a) The length AB. ?

b) The angle between AB and
the horizontal plane|

B

For the following

21 ne tengen 45 ERESD

b) The angle between AB and the

horizontal plane.

B

/ 6

4

C
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Fluency Practice

B A n A radio tower 150m tall has two support cables
running 300m due East and some distance due
South, anchored at A and B. The angle of
inclination to the horizontal of the latter cable is
50° as indicated.

10 ¢

a) Determine the height of the
pyramid.

b) Determine the angle between
the line AB and the base BCDE of
the pyramid. a) Find the angle between the cable attached to A

and the horizontal plane.

b) Find the distance between A and B.
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Fluency Practice

[AQA FM Mock Set 1 Paper 2] The diagram shows a vertical
mast, AB, 12 metres high. Points B, C, D are on a horizontal
plane.

Point C is due West of B.
a) Calculate CD

b) Calculate the bearing of D from C to the nearest degree.

12m

35°

23
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Fluency Practice

O

D 60cm A

[Edexcel GCSE June 2004 6H Q18] The diagram
represents a prism.
AEFD is arectangle. ABCD is a square.

EB and FC are perpendicular to plane ABCD.

AB = 60 cm. AD = 60 cm. Angle ABE = 90°. [Edexcel IGCSE May2013-4H 022]

Angle BAE = 30°. The diagram shows a triangular prism with a
Calculate the size of the angle that the horizontal rectangular base ABCD.
line DE makes with the plane ABCD. AB =10 cm. BC=7 cm.

Give your answer correct to 1 decimal place. M is the midpoint of AD.

The vertex T is vertically above M.
MT = 6 cm. Calculate the size of the angle

between TB and the base ABCD.
Give your answer correct to 1 decimal place.
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Fluency Practice

4

A 24cm B

A school buys a set of new ‘extra
comfort’ chairs with its seats pyramid in
shape. X is at the centre of the base of
the pyramid, and M is the midpoint of
BC.

the plane ABCD. a) By considering the triangle EBC, find

Frost Manor is as pictured, with EFGH
horizontally level.
a) Find the angle between the line AG and

b) Find the angle between the planes FGIJ the length EM.
and EFGH. b) Hence determine the angle between

the triangle EBC and the plane
ABCD.
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Fluency Practice

ETN(AQA FM June 2013 Paper 2] ABCDEFGH [AQA FM Set 3 Paper 2] The diagram

is a cuboid. M is the midpoint of HG. N is shows part of a skate ramp,

the midpoint of DC. modelled as a triangular prism.

a) Show that BN =7.5m ABCD represents horizontal ground.

b) Work out the angle between the line The vertical rise of the ramp, CF, is
MB and the plane ABCD. 7 feet. The distance BC = 24 feet.

c) Wor! oul I!e o!iuse ang‘e !etween

the planes MNB and CDHG.

F

vertical rise

You are given that gradient = P oy

a) The gradient of BF is twice the gradient of AF.
Write down the distance AC. ﬂg
b) Greg skates down the ramp along FB. How much

further would he travel if he had skated along FA.
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Fluency Practice

line AI and the plane ABCD.

A ‘truncated pyramid’ is formed by
a) Determine the angle between the slicing off the top of a square-based

pyramid, as shown. The top and
bottom are two squares of sides 2 and
4 respectively and the slope height 3.

b) Determine the angle between the Find the angle between the sloped

planes FHI and EFGH.

faces with the bottom face.
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Fluency Practice

(Knowledge of sine/cosine rules required) n C
[Edexcel GCSE Nov2007-6H Q25] The diagram

shows a tetrahedron.

AD is perpendicular to both AB and AC.

AB =10 cm.

AC =8 cm.

AD =5cm.

Angle BAC =90°.

Calculate the size of angle BDC.

Give your answer correct to 1 decimal place.

4

Determine the angle between the planes
ABC and ABD.

Page 203




4 Exponential and Trigonometric Graphs
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Purposeful Practice
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Fluency Practice

Finding the Equation of Exponential Graphs

(a) (b) (c)
The curve has equation y = ab*. Write The curve has equation y = ab™. Write The curve has equation y = k* . Find the
% down the value of a. | ¥, down the value of a. | ¥, value of k.
(0,12)
(6,729)
—100,20) -]
0 " 0 " 0 "
(d) (e) )
The curve has equation y = ab™ . Find The curve has equation y = ab” . Find the | The curve has equation y = ab™ . Find
A the values of a and §/N values of @ and b. | % the values of a and
b, where b > 0 b.
3,13.5
(0,100) ( )
(1, 60)
00, 4)
(4,2.56) (@ (2,37.5)
5 > 0 >x 0 >x
(9) (h) ()
The curve has equation y = ab” . Find the | The curve has equation y = ab™ . Find The curve has equation y = ab™ . Find
Y values of a and b. bA the values of a and | 1), the values of a and
b, where b > 0 b, where b > 0
(3,108)
(2,72) (1,120) (1,256)
| (3,7.5) (5,81)
0 >x 0 >x 0 >x
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Fluency Practice
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Fluency Practice

Solving Trigonometric Equations Using Graphs

Use your calculator and the trigonometric graphs to find all values of the angle between 0° and 360°

y =sinx Yy = COSX y =tanx
4 A

s B /

2? / N\ 23 \ / /

0- \ 0 \\ /

5 60 120 k{ ;5 o3 80\ 120 180 240 ] 300 8 120 T80 240 3V5($

¥ 7L | & \ / / /

o N\ = N/ [ [
sinx = 0.3 cosx = 0.9 tanx = 3.2 cosx = 0.6
sinx = 0.8 cosx = 0.15 tanx = 8 sinx = 0.43
cosx = 0.37 sinx = 0.285 tanx =0 cosx =1
sinx = 0.5 tanx = 1 sinx =1 cosx =0
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Fluency Practice

More Solving Trigonometric Equations Using Graphs

Use your calculator and the trigonometric graphs to find all values of the angle between 0° and 360°

y =sinx Yy = COSX y =tanx
i A y
= //_\\ i
o \ TN / JESSSS
ool /. \ 1 \\ // / /]
n.g, 60 120 k 240 300 ﬁ _0.2 60 \ 120 180 240 / 300 3(5 2 60 1%0 240 SM
5 \\ // = \\ ,/ > / /
= SS==scc Se====—2 : [ [
N :
sinx = —0.4 cosx = —0.1 tanx = —3.7 cosx = —0.65
sinx = —0.88 cosx = —0.25 tanx = —6 sinx = —0.97
cosx = —0.31 sinx = —0.745 tanx = —2.3 cosx = —0.523
sinx = —0.5 tanx = —1 sinx = —1 cosx = —1
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice
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Purposeful Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice
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Fluency Practice

A

recognising grapns

Match these graphs to their equations at the bottom.

Sual E

-

~

=
NI

/\

[~ \
i y=3x+2 y=x3 y=3-2x y = (x-2)(x-1)(x+3)
y = x2 y = 0.5¢ y =8 =% y = (x- )( 3)(x-1)
y = cos(x) =-x3 i I y=2x -3
y = sin(x) y =2 =% V=X | xe+y2=16
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Fluency Practice
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Purposeful Practice

1. Factual Recall 2. Carry out a routine procedure 3. Classify a mathematical object 4, Interpret a situation or answer
a. Label the triangle below Opposite a. Find the missing side =
(0), Adjacent (A), and Hypotenuse (H) length in this triangle xcm |
with respect to the angle 6 : T : T i
3.2m| O : I ; T
10cm LT T
< N =
| I 1 . I 60
{ [
< >
. x cm 1.3cm ‘ 0.9m
b. Complete the three trigonometric | b, Find the missing angle . . A ladder is placed 0.9m away from the
; S By calculation or otherwise, what type of
ratios below: in this triangle (S ——— ot led base of a wall. The ladder reaches the
i range b s (other thania night anele top of the 3.2m tall wall.
) opposite 4cm | trianglel) ?
sinf = 5 o The angle the ladder makes with the
15cm ground needs to be 75° or more to be
cosii= a safe. Is this ladder safe?
e opposite l
" adjacent
5. Prove, Show, or Justify 6. Extend a concept 7. Construct a scenario 8. Criticise a fallacy
: T T 1 ] A helicopter leaves the heli-port from
| the point H , and flies 80 miles due East. 17
It then flies 20 miles due North to reach cm (
its destination, D.
HoAr 0 13ecm 13cm Construct a diagram for this situation, ‘
L] o and find the bearing of D from H.
) || . xcm
These two triangles are congruent. This is the graph of y = sinx. Jamie wants to use SOHCAHTOA to find
Explain why we are able to make this If you type sin(180) into your the missing side length in this triangle.
claim. calculator, you will get a result of 0. Why can’t they?

Using the graph, can you identify what
other values you can put in to sin 8 to
get a result of 0?
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