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Purposeful Practice

$000G paaoxa 0} uoieindod Jiqge. 8y} Joj 8xe) i [|IM sieak Auew moH (o

¢sleak g Jaye asay} ale sjqqges Auew moH (q

&(0 = A uaym) Ajleniur atay) atem sliqqes Auew moH (e

"sIeak Jo Jaquinu ayy st A aJeym g X G= U

uonenba ay) Aq uaAIb ajel e je smoub uonendod Jenoied e ul ‘u ‘syqgeld Jo Jaquunu 8y “p

‘uonenbas syl 0} ydeib yoes yore

vA

x@ =dpue g=d‘ z=d4‘¢=q)osydelb ay) smoys weibeip sy| ‘¢

Page 4



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

Page 7




Fluency Practice
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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
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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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Fluency Practice

= (,G21)s09 :8e|dwod ‘p/G0- = (,GEZ)SOO UBAID (p

= AoONvaO :019|dwod ‘0¥6°0-

(,091)800 usAI (0

(,001)s00 :®18|dWod ‘$/ L0 = (,08)s00 ULAID (q

= (,Geg)s0o :e)8jdwod ‘906’0 = (,52)s00 usAlD (e

w = (x)s00 (I G9'0- = (x)s0o (y | = (x)sooy (B
0 = (X)s0o (} £ = (x)s00 (o L- = (X)s09 (p
90 = (x)soo (o 80°0- = (x)s0o (q G'0 = (x)soo (e
‘Alessasau

aloym aoe|d |ewioap | 0] SI8MSUE JNOA BAIS) * ,09€ S X S () 10} OA|0S

GE'0- = (X)soo (p 9'0- = (X)s0o (o

2’0 = (x)s0o (q G/0 = (x)so0o (e

"aoe|d [ewIo8p | 0] SIOMSUE INOA BAIS) “,09€ S X S () IO} 8A|0S

|~ —\l
prd ™
7/ AN
4 \
Go-
/ N\
7/ N\
09¢ 0 08l 6 ’
X D
/ N\
/ N\
/ N\
G0
/ AN
/7 AN
P NS
b
(x)so0o = fi y
n

e
\
-4

™

}

ydodd auisod aut

Page 32



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.

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
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Fluency Practice
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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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2 Graph Transformations
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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
\/ 360°

]

B) Sketch: y = sin(x) — 1
y

y = sin(x)

-360°

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

<

y = sin(x)

4

-360°

G) Sketch: y = sin(—x)

<

y = sin(x)

£

-360°

J) Sketch: y = —sin(x + 180)

<

y = sin(x)

£

-360°

£

Transforming sin & cos Graphs

y=fx)+a y=fx—-a)
_ (0 _(a
- (a) - (0)
y=—-f() y=f(=x)
Reflection in Reflection in
X axis. y axis.
E) Sketch: y = sin(x — 30)
y

y = sin(x)

1
/‘\ x

—3;30°I \4 | \I/éo"

H) Sketch: y = —sin(—x)
Yy

y = sin(x)

_3;30° : V_ I \i/{GO"

K) Sketch: y = sin(—x + 30) — 1
y

y = sin(x)

_3I50° I I 14 I \i/{GO"
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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) \/| _ |
|

(8- ‘¢-) uIN
(81 ‘g) :xely

(8-'G-) ‘U

‘'suoljeullojsuel) 8say} Jo yoea Jo uolenba ayj Jno YJopp (X)) = A
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|

SUOHIUNF PaUUJOFSUDI
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Fluency Practice

Q |A(3,4)isapointony = f(x). Answers Q | A(=5,2)isapointony = f(x). Answers
Work out the new coordinates of A Work out the new coordinates of A

1 (y=f)+1 13 |y =f(x)+3

2 [y=f(x)-1 14 |y=f(x)-3

3 |y=f(x+1) 15 |V = f(x +3)

4 (y=f(x-1 16 |y =f(x—3)

5 [y=—f(®) 17 (v =—f()

6 |y=f(=x) 18 |V =f(=x)

7 [y=f(x+2)-5 19 (y=f(x+4 -1

8 |[y=f(x—2)+5 20 [y=f(x—-1)+4

9 (y=—f(x-=5+2 21 (y=—f(x—-4+1

10 |y=—f(x+5)—2 22 |y=—fx+1)—4

11 |y =—f(=%) =7 23 |y =—f(=x)-7

12 [y=f&x+a)+b 24 |y=f(x—a)—-b
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Purposeful Practice

*g yde.3 jo uonenba ayy UMOP M

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

P

x 0L 08 05 0 06— 081> -
(XB=A
g ydesd 4

‘p1a8 ayy uo umoys si (x) 6 = £ jo ydesd ayy

g uonsand)

"uolBWIOSURL) BY) 3GIIISAQ

y- () =4

uonzenba yum aaInd ay) aa|8 03 pawiojsuesy

st (x)J = £ uonenba yum aaind ayy “(S‘g) aJe aaInd
3y} Jo Julod wnwixew ay} Jo SajeuIpiood ay] (x)f
= £ uonenba ym aaind ayy jo yed smoys weadelp ayy

u/ c\

(s'¢)

vde

L uonsand

Z + (x=)/ = £ joydesd ayy jo
jutod Sujuiny 3y} Jo $a3eUIPIO0I Yy UMOP LM “(T'T—)
uiod ay3 je Juiod Suiuiny e sey (x) / = A jo ydesd ayy

(X =4

L 3l

*pu8 ay3 uo umoys st (x) f = A jo ydesd ayy

9 uonsan)d

(x) /- = £ uonenba yum
B9AIND 3y} JO Julod WnwWiuIW 3y} JO S3JeuIpIo0d 3y} puld

.AN| ~NV uN
uiod wnwixew e sey (x) J = £ uonenba Yyum anind ayy

¥ uonsanp)

(Z + x) J = £ uonenba yyum aaind ayy
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|

-2

(xp =4«

T uonsand)
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Purposeful Practice

ST+ X8 — X = £
jo ydes3 ayy ojuo ,x = £ jo ydess ayy
sdew ydiym uonjewsoysuely 3j3uls ayy aqliIsap adjuay

(6'V) st ST+ x8 — ,x
= A jo ydesd ay3 jo jJuiod Buiuin] 3y} Jo S3LUIPIOOD Y|

€1 uonsand
3
s
n-
§
L

anomvnmwmr.m.m.v.m
}
4
€
v
S
9
A

(x=)J = £ jo ydeis ay) mesp ‘pus ayy uQ
(x)f = £ jo ydesd ayy s1 a1a4

Z1 uonsanp)

"X J0 swudy ul (x) f puly

(x)f = £annd ayy ansd
0} paje|suel) uaaq sey ,x = A uonenba yum annd ayy

‘(#—"2)V 18 S1 9AIND 3Y3 JO XalJaA Ajuo ay)

G-V

(=4

q

‘0 widuo ayy y3nouy) sassed 3
* (%) f = £ uonenba yyum aaInd ayl Jo Y23ays e si siyy

01 uonsand)

‘¥ ydead jo uonenba ayy umop ajuMm

(%) = 4 jo ydei8 ay3 jo uondayyai e si i ydeso

\, J N ] /._
/ \
\ | /,,

v ydesd , (=i

‘p1a8 ayy uo umoys si (x) J = A jo ydes8 ay

6 uonsand
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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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Purposeful Practice

The graph shows the function, f(x)

15

10

15 -10 -5 0 15

-10

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

20

1) Find length AC

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

3) Find the midpoint of BC

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

a) y=f(x)—=5
b) y=f(x-15)
c) y=—-f(x)+5
d) y=f(x+5)
e) y=f(5-x)

fy y=—f(x+2)-1
g) y=—(f(x+2)-1

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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3 Congruence and Similarity Proofs
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Fluency Practice

9[eds 03 UMBIP Jou sweIderq

*00uanISU0o 9A01d 03 JUSIOIINS JOU SIOJAIAY) ST I] "SAN[eA oY) AJs1ies
1eU}) SO[SUBLI} JUSIDJJIP 0M) MBIP 0) 9[qIssod ST 31 ‘9[Fue POPNOUI-UOU € PUE SIPIS OM) UOAID)

"I0M 10U S0P OS[e YSS °T

“IR[IUWIS 3¢ 0) PIES dIe SI[SUBLI) Y ], "9ZIS SWeS o) A[LIBSSI03U Jou
nq ‘odeys owes 9y} oq [[IM SO[SuULLN Oy} ‘Qwies Ay} Ik djFueLny . Jo so[due Surpuodsariod ays [1e J]

“S[I0M 10U SO0P VVV °T
‘SHLON

‘[enba a1e op1s ouo pue asnuajodAy Y} J1 JUINIFUOD o1k s9[SueLy po[Sue-yI om],
(opr1s ‘osnuajodAy ‘o[3uern pojSue-1ysry) SHA 'S

*(so13ue [enbs a3 Jo ouo oyisoddo aq Isnw
9pIs papnpoul-uou 3y}) [enbas axe opIs papnjoul-uou & pue s9[due Jurpuodsariod jo aed y
(opr1s Surpuodsairod -o[3ue ‘9[3ue) SYV ‘¢

‘[enba a1e op1s papnjour 9y} pue so[ue Jurpuodsarioo Jo ared
(o13ue ‘op1s ‘d[3ue) VSV ¢

‘[enba a1e 9[3ue papnjout Yy} pue sopis Furpuodsariod Jo dred

(9pts “2[3ue 3pIs) SVS T
‘I8uay ur [enbo are soprs Surpuodsarrod 221} [V

(aprs “apis ‘apIs) §SS 1

s9[duerL], Juaniduo)) 10j suonIpuo))

Page 82



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

1) The diagram shows trapezium ABCD. $ 2) The diagram shows a triangle ABC.
E is the midpoint of AD. LMNRB is a parallelogram where
BCE is an equilateral triangle. L is the midpoint of AB,
A D M is the midpoint of AC,
and N is the midpoint of BC.
Prove that the triangle ABE is congruent to triangle DCE
Prove that triangle ALM and triangle MNC are congruent.
You must give reasons for each stage of your proof.
3) ABC is an equilateral triangle. 4 4) AOC and BOD are diameters of a circle, centre O.
D lieson BC. ’,/" \*\ Prove that triangle ABD and triangle DCA are congruent
AD is perpendicular to BC. / \
a. Prove that triangle ADC is congruent to triangle ADB. \

b. Hence, prove that BD = éAB
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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
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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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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4 Circle Theorem Proofs
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Fluency Practice
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Fluency Practice
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