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Fluency Practice
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Fluency Practice

\

Why does the graph curve down?

y
A
I C) Plot the graph of y = 1.1* for values of x from 0 to 20
y=11*
0 2 4 6 8 10 (12 |14 | 16 | 18 | 20
1.5 2.6 5.6

D) 1.1 represents an interest rate of %

If someone invested at this interest rate,

approximately how long does it take for their money to triple?

- If someone invested at a compound interest rate of 20%,

0 2 4 6 8

10 12 14 16 18 20 how much more money would they have after 20 years?

Y Plotting Exponential Graphs X
';8‘ : A) Plot the graph of y = 2* for values of x from —3 to 3
1T 1
7T What is the value of y when x = 107? 0.9
6
= For what value of x would y = 32768? 0.8
5
F 21
i y =2 0.7
3 -3 |-2|-1]0 |1 |2 |3 0.6
) 0.125 0.5
\1\ B) Plot the graph of y = 0.9* OAT—
A 10” et > for values of x from 0 to 10 0.3
35 5970 1 2 3
-1 y=0.9" 0.2
=T
Y 0|1 (2|3 |4 |5]|]6 |7 |8]9 |10
rrrrh 0.1
3 0.59 0.35
T O
HH 0O 1 2 3 4 5 10
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Fluency 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
= /,/_\\\ .
AN T\ ya f
ool / \ : \\ // /
n.g, 60 120 k 240 300 ﬁ _0.2 60 \10 180 20/ 300 3(5 2 1%0 240 SM
0:4 \ / -0:4 4 / /
p= \ / \ / = [
AN / \ / °
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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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Geluey gluey  GJue) (06-)uls  ogLuIs  (Gp-)uis (09-)S00  QpS00  (1ZS00
(0g-)uey ogguey  (GL-)uey oculs  (09-)uis %- (0p-)s09 Gpso9  GE|S09
gyue} (GZ-)uel- (Gi-)ue) gpuis-  olzguis  (0g-)uls m (Gp-)s02 %
1 b r
oogus  £- Gpsoo +r OlEsoo 1 gzeuel - 08100
0z)s00 gpuey % seluey - oguls < l-  0vZsoo
Spuls % oBuIs olgus < <. <. L osLuis
I H 9
Gggzuel Gguel Glgue] 0GES02 00LSO02 (LES0D oguls  Qguls  QvlLuis
Ggeluey geluey gQlLue) 0€1S02 (}1S00 (GZs09 oclLuls  Q9uis  QGlLuIs
GolLue} gjzuel gGLuel QLSOO (9Zs00 (GS09 OQoLuls  Qpuls  QGuis
4 3 a
O6uUe}  Gpuls  (Qgs0d 08lue) % 0 0 Gys02 |
L < 09Ss092 G0 o9uis 0s092 = 4 oguel
3 ' m\( l
4 €
o9uls  Gpue) % L oguey ¢g) oguls % opuls
2 g v

*JOAO 3] SI Jey) anjeA ay) ajoliD

‘s9a1bap ul ale sa|Buy "anjeA uil jenba aJe jey) slied Jo sso1d ‘Xog yoea u|

Page 47
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Fluency Practice

A

recognising grapns

Match these graphs to their equations at the bottom.

T

E

-

~

=
NI

/\

/ \/
] y=3x+2 y=x y=3-2x y = (x-2)(x-1)(x+3)
y =X? y =0.5 y=5-x? y = (x- )( 3)(x-1)
y = cos(x) =-x3 i I y=2x -3
y = sin(x) y = 2% y=7 T x X2 +y?=16
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Fluency Practice

1. Factual Recall

a. Label the triangle below Opposite
(0), Adjacent (A), and Hypotenuse (H)
with respect to the angle 6

N

(7

b. Complete the three trigonometric
ratios below:

. opposite
sinf = ———
h
a
cosf =
e opposite
" adjacent

2. Carry out a routine procedure

a. Find the missing side
length in this triangle

10cm

X cm

b. Find the missing angle
in this triangle

)

4cm
15cm

)

3. Classify a mathematical object

X cm

9

1.3cm

Q

By calculation or otherwise, what type of
triangle is this (other than a right angled
triangle!) ?

4, Interpret a situation or answer

3.2m

60

0.9m

A ladder is placed 0.9m away from the
base of a wall. The ladder reaches the
top of the 3.2m tall wall.

The angle the ladder makes with the
ground needs to be 75° or more to be
safe. Is this ladder safe?

5. Prove, Show, or Justify

12m 13 cm

)

13 cm

D

xm

These two triangles are congruent.
Explain why we are able to make this
claim.

6. Extend a concept

1

This is the graph of y = sinx.

If you type sin(180) into your
calculator, you will get a result of 0.
Using the graph, can you identify what
other values you can put in to sin 8 to
get a result of 0?

7. Construct a scenario

A helicopter leaves the heli-port from
the point H , and flies 80 miles due East.
It then flies 20 miles due North to reach
its destination, D.

Construct a diagram for this situation,
and find the bearing of D from H.

8. Criticise a fallacy

17 cm

<

xcm

/

Jamie wants to use SOHCAHTOA to find
the missing side length in this triangle.
Why can’t they?
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5 Graph Transformations

Page 112




Fluency Practice

What effect will the following transformations have on these points?

B y=fx+1
O y=fx-1
y = f(—x)
Bl y=-7fk
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Fluency Practice

tRIG tRaNSfORMAtions 1
Match the graphs to their equations below.
4y 4y 4y 4y
3 A 3 B 3 c 3 D
2 2 2 2 /_\/
1 1 1 1
X X / X X
p 90 18 270 60 p 90 180 270 60 p 9 180 70 60 p 90 180 270 60
2 2 2 -2
3 3 /_\ 3 3
-4 -4 -4 -4
4y 4y 4y . Yy
3 E 3 F 3 G 3 H
2 2 2 2
1 1 1 1 \
X X /_\ X x
; 90 180 270 60 p 90 80 270 60 p _/§o 180 2777\300 p 90 180 270 360
2 v -2 -2 2
-3 -3 -3 -3
-4 -4 -4 -4
af 4p P Y
3 3 / J 3 3 L
2 2 2 2
1 1 / 1 1
X X X X
p 90 80 270 60 p 90 180 270 60 4 0 180 70 360 p 90 18 270 60
2 -2 -2 -2
3 -3 -3 -3
-4 -4 -4 -4
y = -cos(x) y = -tan(x) y = -sin(x) y =sin(x) - 3 y = tan(x - 90) y = cos(X)
y = tan(x) y = tan(x) + 2 y = cos(x) -2 y = sin(x) y=sin(x) +2 || y=cos(x)+ 1
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Fluency Practice

N

) )
tRIG tRANSfORMaAtioNs 2
Match the graphs to their equations below.
Y Y 27 Y
3 A 3 B 3 c 3 D
2 2 2 2
1 1 1
X X X \ /_ ¢
%0_~ 90 | 18 270 6p Sy 90 80 270 36§ o 90 | 180 270  36p 9 9 180 70 36
2 2 //\/ 2
3 3 -3 -3
4 4 4 V.|
J ol Y Y
3 E 3 F 3 G 3 H
2 /2- 2 2
| S [ S
X X X \ . ¢
-90 90 | 180 270  36p -90 90 | 180 270  36p 9 -90 90 180 270 3§
» 4 [ _~%0 180 270\ 36p P
/.2- 2 2 2
= \ / -3 -3 -3
4 4 A 4
y
Ay Ay - Ay
3 3 J 3 K 3 L
2 2 2 2
1 1 /\ 1
* * 90 7~ 90 180 TR 90 90 180 270 36p
- 1 K -9
9 90 80 270  36p 9% 90 180 270~ 36 1 ) 70 3 ]

N

y = sin(x - 45)

y =cos(x-90) + 1 y =-sin(x) + 1

y = cos(x) +1

y = cos(x + 180)

y = cos(-x) -1 y =cos(x) -3

y = sin(x + 180)
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Fluency Practice

A) Sketch: y = cos(x) +1
y

y = cos(x)

AN ~L:
N i N

C) Sketch: y = cos(x — 90)

y = cos(x)

S
-360° \\\,///_1

}Hg

L3
“\\\_,// 360°

]

F) Sketch: y = —cos(x)
y

y = cos(x)

S —L:
7 f N

1) Sketch: y = cos(x —30) + 1

y = cos(x)

S
-360° \\\,///‘_1

}92

L3
N\\// 360°

]

B) Sketch: y = sin(x) — 1
y

y = sin(x)

-360°

e

D) Sketch: y = sin(x + 90)

<

y = sin(x)

-360°

e

G) Sketch: y = sin(—x)

<

y = sin(x)

-360°

«

J) Sketch: y = —sin(x + 180)

<

y = sin(x)

-360°

e

Transforming sin & cos Graphs

y=fx)+a y=fx—-a)
0
= () = (o)
y=—f) y=f(=x)
Reflection in Reflection in
X axis. y axis.

E) Sketch: y = sin(x — 30)

y = sin(x)

/—\ 1

y

-360° 1

H) Sketch: y = —sin(—x)

y = sin(x)

L]

-360° N\\\,zfﬁ_

K) Sketch: y = sin(—x + 30) — 1

y = sin(x)

y

-360° 11
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Fluency Practice

C The graph y = x? has been plotted. Transformin @ We will transform this graph by adding 2 to the function input.
We will transform it by adding 2 to the function output. h g Complete the table of values & plot the graph.
Complete the table of values & plot the graph. Graphs y
y y=x%-1 —x2_1
@) =2 N f@x) =x
x |f@ | f@+2 " x |f(x) |x+2|flx+2)
3 9 11 o 3 8 5 24
2 a 6 . 2 3 4 15
1 1 1 0 3 8
0 0 2 0 -1 2
-1 1 T x| 1 0
- — 5 43 2N A 2137458
5 -2 2] % -2 3
-2 4 -2
-3 9 1] -3 8
-4 -4 15
el Describe how the original graph -6 -5 24
has moved (transformed). g
&1 Describe how the original graph
_10- —101 has been transformed.
/\ change 3 y
— or— =x
+to-,or—to+ @ y 304 We will transform this graph by
We will transform this graph by taking the negation of the output. taking the negation of the input.
254
2 y
= +1 —
y X f(x) = xz +1 201 f(x) = x3
x |[f | —f& 151 x [ f) | —x | f(=x)
3 10 -10 3 27 -3
104
2 5 2 8
1 2 =] 1 1
0 1 = X 0 0
T T T T T T _1 2 _1 _1
-5 -4 1 3 .45 5 5 5 3
-3 10 -3 =27
_4-
6 Describe how the original graph Describe how the original graph
A has been transformed. has been transformed.
_10-
J
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Fluency Practice

(G-X)-=A

p-(c-xX)=A

oL oL L
oL-
¢ c-
g
o) S S o] [o S \/ <m. oL- o ) . a5
S G S
oL
ol oL
(e+x) = A (e-x)} = A (x-)=A
oL- Gl-
(0%
= oL-
o
o ANk G oL g
//»\ ol S s oL o El & EN oL
S < 5
oL + t
sl sl
(€+x)=A (X)-=A G+(x)=A
oL
oL-
o
c- o
ol S G- oL
o ! d o]l s & ¢ oL
G
S
g o
oL
oL sl

‘pajeoipul uoljewJoysuel) 8y} jo ydeib ayy yoyens
‘umelp si (x)} = A ‘pub yoes up

SUOHDUIJIO $SUD I+
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Fluency Practice

(X)) = A

" (g9 |

0lL- :

G- |

ol g G- olL- :
’ & !
S |

|

F _

Gl :

(8L'2) \/| _ |
|
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JO uonew.lojsuel) e JO sjulod WnwixXew pue wnwiuiw a8y} Ulejuod saxoq ay |

“ UIN
“ XeN
mAé-u>

“||||||||||||||||
! UI
“ xeW
(= A

m -UIN
I Xe
1

' (2-x)=A
LTI
| UIN
I Xe
|

L =A

(X)) = A

(8-1)

0L-

Vany

3

ol

(0L'G-)

"MO[8( SuOljew.ojsuel) 8y} JO yoes Jaye sjulod Wwnwiuiw pue wnwixew ay) Jno YIoAA
"‘umoys aJe (x)} = A Jo sjulod wnwixew pue wnwiuiw ay|
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Fluency Practice

*g yde.3 jo uonenba ayy UMOP M

"(x)6 = £ jo ydei3d ay) jo uonejsuen e sy g ydeso

P
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‘p1a8 ayy uo umoys si (x) 6 = £ jo ydesd ayy
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"uolBWIOSURL) BY) 3GIIISAQ
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JO JuIod WNWIUIW 3Y) JO SIIBUIPIO0I 3Y) UMOP LM

(1-2) 3& st annd ay3 jo Julod wnwiuiw ayy'(x) f = £
uonenba yim aaind ayj jo ped smoys wesdelp ay|
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Fluency Practice

ST+ x8 = x=4
jo ydes3 ayy ojuo ,x = £ jo ydess ayy
sdew ydiym uonjewsoysuely 3j3uls ayy aqliIsap adjuay
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Fluency Practice

The graph shows the function g(x)

15

10

20

Point A is
Transformation now at
gx—7)
(—11,17)
gx)+7
—g(x)
(4,—17)
g(=x) +7
g(—x) -3
(2,16)
—g(4—x)+2
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Fluency Practice

The graph shows the function, f(x) 1) Find length AC

15

2) Find the angle AB
makes with the y-axis

10

3) Find the midpoint of BC

4) Sketch the following
functions and write down
the coordinates of A, B and
C after the transformation:

15 -10 -5 0 15 20
a) y=f(x) -5
o b) y=f(x=5)
c) y=—f()+5
d) y=f(x+5)
e) y=f(G-x)

-10

f) y=—f(x+2)-1
g) y=—(f(x+2)-1)

5) Find the area between f(x) and the line y = Ex — 2

6) Line segment BD is perpendicular to AB and intersects f(x). Find the length of BD.
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Fluency Practice

5

y = f(x)

Sketch each translated graph:
y—4=f(x) y=f(x—3)—2
y=flx—-4) y=Ff@+x) +2

y+4=[flx—4) y+3=fx)+4
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Fluency Practice

Match each vector representation with its equivalent translation in function notation.

Transformations in function notation Vectors

y—3=f(x+2) y=f(x+3)+3 y=f(x-3)+2 <_2>
3 -2 -1

y=2=f(0)-3 y+2=f(x-3) 1l+y=f2+x) <—2> <—1> <0>

y=fA+x)+2  y+2=f(x-3) y—2=fB+x) (2)
-3 3

y=1+f(x) y+3=fx-2)+3 y=f(x—-2)+3 <3> <_2>

y=f(x)+2 y+2=fA+x)+2 y=f1+x-2) <0>

y=fx-2)-3 (_23>
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6 Congruency
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Fluency Practice
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Fluency Practice

State whether the following pairs of triangles are congruent or not. Give reasons for your answers. If there is not enough information to make a

decision, explain why.

B B

(a) (b)
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Fluency Practice

constructions and
congruence in triangles

three sides the same [SSS].
(1)9cm,8cm and 5 cm.

(2) 11 cm, 6 cm and 4.5 cm.
Will everyone’s triangles look
the same?

Reasons?

three angles the same [AAA].
(3) 45°, 70°, 65°.

(4) 80°, 40°, 70°.

Will all the triangles that people
have drawn be identical

(be congruent)?

Reasons?

two angles and an included side (between
them) the same [ASA]

(5) 60°, 9cm, 400,

(6) 100°, 8cm, 30°.

Will all the triangles drawn be congruent?
Reasons?

two sides and an angle [SAS] and [ASS]

a triangle PQR with:

(7) PQ =9cm, QR = 8cm, angle P = 50°.
(8) PQ =9cm, PR = 11cm, angle P = 50°.
(9) PQ = 8cm, PR = 6cm, angle R = 90°.
(10) PQ =10cm, PR = 7cm, angle P = 50°.
Will all the triangles drawn be congruent?
Reasons?
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7 Circle Theorem Proofs
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