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Purposeful Practice
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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
= /,/_\\\ .
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
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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.

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 Trigonometric Identities and Equations (L2FM Only)
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Fluency Practice

Solve the following in the range

0° < x < 360°

sinf =3cosf -

25in0 = 3c0s0 - —
Solve the following by first factorisi
cos?0 —cosf =0 - 0=

tan?6 —3tanf =0 - 0=
c sinxcosx +sinx=0 - 0=

O oo N

Solve the following: 0° < x < 360°
[ sin?6 =2 -e= T
[ cos?6 =2 > —_

3 o=

‘Y By factorising these ‘quadratics’, solve i <
3cos?0+2cosf—1=0 - 0=
6sin?f —sinf—1=0 - 0=

sinfcos@ +sinf +cosf =-1 -

o T o
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Fluency Practice

Simplify 3 sin x (sin x + 2) — 3(2 sinx — cos? x)

Write out the following in terms of sin x:

a)

b) tanxcos3x =

c)

s

cos?xtan?x =

cosx (2cosx —3tanx) =

Prove the following:

a.

b
c.
d

S o

tan xV1 — sin? x = sinx

1-cos? x

—— = tan’x

1-sin“ x

(1 + sinx)(1 —sinx) = cos?x
2sin:xcosx .
=2 -—2sin%x

tan x
— cosB@ =sinf@tan @
cos 6

(2sin@ — cos 0)? + (sinf + 2cos9)? =5
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Fluency Practice
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Fluency Practice

Patrons are reminded that drawing the relevant graph is a good idea and that tan6 =

(cos sornething)2 is written as cos?

something.

Give all answers as either exact or to 1 decimal place.

1. Solve sin@ = % for 0° < 6 < 720°.

2. Solve cos 6 = g for —=360° < 6 < 360°.
3. Solve sin 6 = % for =360° < 6 < 360°.
2
4. Solve tand = L for 0° < 6 < 360°.
V3

5. Solve 2sinf +1 = 0 for 0° < 6 < 720°.

6. Solve cos? @ = 1 for 0° < 6 < 720°.

7. Solve sin?6 — 3 = 1 for =360° < 6 < 360°.

8. Solve sin6 = % for 0° < 6 < 360°.

9. Solve 2tan 8 + 1 = 6 for =360° < 0 < 360°.

10. Solve 3sinf + 1 =0 for 0° < 6 < 360°.
11. Solve 3sin8 = 5cos 8 for 0° < 8 < 720°.

12. Solve 5co0s? 6 = 1 for —=360° < 6 < 0°.

sin @

COosS

. Also,

Page 66
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Purposeful Practice

Give answers to 1 decimal place where necessary.

(@) Solve the following equations for 0° < 6 < 360°.

@

[ °s BE
[ °s RO

L Ps O

[ s JO

@O0
[ s JO

i) cos@=0.5 li) tan@ =1 (i) sin@ = T%

liv)] sinf =-0.5 v/ cos@=0 (vl tan@ =-5

(vii) tan@ =0 (viii) cos@ =—0.54 lix) sinf =1

Solve the following equations for —=180° < 6 < 180°.

il 3cosf =2 li) 7sin@=5 lii) 3tanf =8

liv 6sin@+5=0 (v 5cos@+2=0 viil 5—=9tanf =10

Solve the following equations for 0° < 6 < 360°.

il sin’6=0.75 li) cos®> @=0.5 (i) tan’0 =1
li) Factorise 2x*> + x — 1

li) Hence solve 2x> +x—1=0

(i) Use your results to solve these equations for —=360° =< 6 < 360°.

@ 2sin°f@+sinf-1=0 4 L A

6 Decdhib corh—1 =1 sin” 0 is alternatlve’
2tan’0 + tanf — 1 =0 | hotation for(sinO)-

Solve the following equations for —180° < x < 180°.

il tan’x—3tanx=0 il 1-2sin’x=0

lii) 3cos’x+2cosx—1=0 livy 2sinx=sinx+ 1

Do not use a calculator in this question.

Solve the following equations for —=360° < x < 360°.

(il tanx= ﬁ i) 2sinx=1
(iii) ﬁcos.\' -1=0 liv] 2sinx= ﬁ
v/ tan’x—tanx=0 (vi) 4cosx=+/12

Solve (cos@ - I)(cos() + 2)(2(‘050 - I) = (0 for 0° <60 =< 360°.

] Given that f(x) = 2x* — x* = 3x — 1, calculate f(—-l—).

(

il Hence solve 2sin’ @ — sin> @ — 3sinf — 1 = 0 for —180° < 0 < 180°.
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Purposeful Practice

() For each of the equations (i-(v):

(a) use the identity sin® @ + cos’ @ =1 to rewrite the equation in a form
involving only one trigonometric function

(b) factorise, and hence solve, the resulting equation for 0° < 6 < 360°.
) 2cos’@ +sinf—1=0 (i) sin®6 + cos® +1=0
(i) 2sin’@ — cos@ —1=0 i) cos’ + sinf = 1
v/ 1+ sinf—2cos’0= 0

@ For each of the equations [i}liii:

(a) use the identity sin~ 6 + cos” 0 =1 to rewrite the equation in a form
involving only one trigonometric function

(b) use the quadratic formula to solve the resulting equation for
0°=6=<180°.

il sin°0—2cos@+1=0
i) cos’@ —sinf =0
(i) sin’0 — 3cosf =0

@ (i} Use the identity

sinf
tanf =

to rewrite the equation sin 0 = 2 cos6 in terms of tan6.

lil Hence solve the equation sin 6 = 2cos# for 0° =<6 < 180°.

cosf @ Solve 5sin ,\'(sin x + cosx) = 3 for 0° < x < 360°.

@ Use the identity

sin 0

cosf

to solve the following equations for 0° < 6 < 360°.
i)  2sin@ + cos@ =0

i) 3tan@ =2sinf

li) 4cosftanf =1

tanf =

@ (®) Write the following in terms of sin x.

i) cos’x tan’x li) tanx cos’x lii)  cosx (2cosx — 3tanx)

@ (® Show that (3sinx)(sinx + 2) — 3(2sinx — cos® x) simplifies to an integer.
@ @ Prove the following identities.

. 2 .
(i) (';l]].\',“ =Sin" x =sInx

1 — cos’x 2
(i) ———— =tan"x

| —sin"x )
Hint: Replace 3
with 3 x 1 and
then replace
the 1 with

iy ) %
SINEX = COSEX:

i) (1+ sinx)(1 = sinx) = cos’x

251N X COs X 5
iv) ———— =2 -2sin"x
tan x
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Purposeful Practice

Solving Trig Equations with... The Factor Theorem

Solve each equation in the given region:
Round answersto 1 decimal place, where appropriate.

1y
2)
3)

4)
5)
6)

7)
8)
9)

6sin® x —5sin’?x —3sinx+2 =0, for 0° < x < 360°,
12 cos*x —cos® x —18cos?x + cosx + 6 = 0, for —180° < x < 180°,
6tan® x + 35tan*x + 62tan3x + 35tan?x + 6tanx = 0, for 0° < x < 180°.

2cos3x+3sin?x —8cosx —6 =0, for0°<x < 720°,
—3sin(x) cos? x + 11sin* x — 16 sinx + 5 = 0, for —360° < x < 360°,
tan(x) sin? x — 3 sin? x — 10 sin(x) cos x + 24 cos? x = 0, for —360° < x < 0°.

6 sin*2x — 5sin3 2x — 14 sin? 2x —sin2x + 2 = 0, for 0° < x < 180°,
5cos®3x —19cos*3x —9cos33x+ 79cos?3x —44cos3x—12 =0, for0° < x < 120°,
tan*(4x + 5) — 27 tan?(4x + 5) — 14 tan(4x + 5) + 120 = 0, for 0° < x < 90°.
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3 Domain and Range (L2FM Only)

Page 76




Fluency Practice

Work out a suitable domain and the range of each function.
A sketch may help with each one.

fx) =2*

f(x) = 2cos(Vx + 1)

Domain
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Fluency Practice
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Fluency Practice

Al A2 A3 A4
f(x)=3x—5 fy=x>— 20 flx)=2+2 Flx)=
X x+2 x-1
Find £(6) Find f(-2) Find £(0.5) Find f(0)
B1 B2 B3 B4
o] N
f(x)=v8—x (=37 =—7*73 f(x)=x—4

State the values of x which must be
excluded from the domain of f.

State the value of x which must be
excluded from the domain of f.

State the values of x which cannot be
included in any domain of f.

State the values of x which cannot be
included in any domain of f.

C1 C2 C3 C4
f(x)=4x—9 flx)= -2 fx)= — 0
X1 3+l f)=~v2x-1
Express the inverse function ' in Express the inverse function f™' in Find f'(x) Express thf]? inverse function f' in
the form f'(x) = ... the form f'(x) = ... the form £ (x) = ...
D1 D2 D3 D4
1 1
f(x)=2x—7 f(x)=—x+4 f(x)=—— fx)=——+
2 x—1 x+1 x-2
Given that f(a) = 3, fla)=-2 Solve the equation f(x) = 1.2 Find the value of x for which f(x) =0

work out the value of a

Work out the value of a.

Show your working clearly.

Show your working clearly.
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Fluency Practice

Write down the range of f(x) in each of the following.

il flx) =3x x<2

i) flx)=x+4 x =1

i) flx) =2x+4 x = -1

liv) flx)=10-x x =<4

Write down the range of f(x) in each of the following
i flx) =2x Ilsx <5

i) flx)=x-3 0<x<10

i) flx) =5-2x x==3

liv) f(x)=3-4x -2=x<3

Write down the range of f(x) in each of the following.
I f) = 25 : 0<x<5

i) flx) = 2=

(i) fix) = REL

W ) =1 3<x<5

Write down ti;c range of f(x) in each of the following.
i flx) =2 2=sx<2

(i) flx) = 22 0<x<4

(i) flx) =2 x=0

iv) flx) = -1sx<3

(B Write down the range of f(x) in each of the following.

i flx)=2x*-3 0<x<4
i) flx)=3x" -2 0sx<4
(i) f(x) = 3 — 2x7 -1sxs<2
iv) flx)=2-3x" -1sxs2

® Write down the range of f(x) in each of the following.

0 flx) = \~3 + 2x 0sx=<3
i) flx) = x* + 2x -2sx=<3
liii) f(x) = - 2x O0sx=3

—2,\' 2<sx<3

liv)  f(x)

@ In each of the following, a sketch of a function, f(x), is shown.

Write down the domain and the range for f(x).

(i) flx)
(5.8)
(1,3)
0 :
(i) fx)
(-4, 2)’\
0 4.0 x
(iii) flx)
3,2)
(=2,1)
0 X

Figure 3.4

Sketch the graph of each of the following functions and write down the
corresponding range.

il f(x)=3x-2
i) f(x)=2-3x
i) f(x)=x>+3
v f(x) = x?

for
for

for

|
)

I\

NN

=

NN N
)

A

)

SIS
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Fluency Practice

Work out the range for each of these
functions.

(@) f(x) =x2+6 forallx
?

O i
(c) f(x) =3x* x<—
(a) f(x) =22

I8 [set 1 Paper 2] (a) The function f(x) is

Give a reason why x > 0 is not a suitable
domain for f(x).

(b) Give a possible domain for

a<x<b
The range of f(x) is =5 < f(x) <5
Work out a and b.

f(x) =3 - 2x,

?

defined as:

f(x) =22 —-"7x, —-2<x<p
The range of f(x) is —13 < f(x) < 36
Work out the value of p.

(b) The function g(x) is defined as
g(x) =x2—4x +5 forall x.
(i) Express g (x) in the form (x —a)? + b

(i) Hence write down the range of g(x).

[June 2012 Paper 1] f(x) = 2x2 + 7 for

all values of x.

(a) What is the value of ii—l i?
(b) What is the range of iixi?
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Fluency Practice

H [Jan 2013 Paper 2] B

f(x) =sinx 180° < x < 360°
gx)=cosx 0°<x<86
(a) What is the range of f(x)?

I

(b) You are given that 0 < g(x) < 1.
Work out the value of 6.

|

By completing the square or otherwise,
determine the range of the following
functions:

(@) f(x) =x%2—2x +5, forall x

(b) f(x) = x% + 6x — 2, forall x

I

o

Here is a sketch of

f(x) =x?+6x+aforallx,
where a is a constant. The range
of f(x)is f(x) = 11. Work out
the value of a.
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Fluency Practice

y
3

(-2, 14) \

4,2)

o x

The straight line shows a sketch of y =

f (x) for the full domain of the function.

(a) State the domain of the function.

- .

(4}

E

g

w

s

NS

=

-
-

\J

|
1|
1

S
o

w
N
T
1
|
-
1
1

N T = T [}

\
\

Il

=

f(x) is a quadratic function with domain
all real values of x. Part of the graph of
y = f(x) is shown.

(a) Write down the range of

x):

(b) Use the graph to find solutions of the
equation f(x) = 1.

?
(c) Use the graph to solve f(x) < 0.
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Purposeful Practice
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Purposeful Practice
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Fluency Practice

Domainis 1 < x < 3.Range 1 < f(x) < 3. f(x) is an increasing function.

Domainis 1 < x < 3.Range 1 < f(x) < 3. f(x) is a decreasing function.

Domainis 5 < x < 7.Range 7 < f(x) < 11. f(x) is an increasing function.

n Domainis 5 < x < 7.Range 7 < f(x) < 11. f(x) is a decreasing function.

Domainis —4 < x < 7.Range 4 < f(x) < 8. f(x) is a decreasing function.
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4 Piecewise Functions (L2FM Only)
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Fluency Practice

1 = (x)J anj0s (q)

*Ales|d
Hed yoea Jo ulewop ay3y buiyes ‘uoiouny
ay3 auyap ‘(x)f = 4 jo ydedb ayy usAi9 (e)

(1) / @1eNnjeas (q)

*Alaea)d
ped yoea Jo ulewop ayj buiyeys ‘uoizouny
dy3y aulsp ‘(x) f = 4 jo ydeab ayy usalo (e)

FSx>gza0f 1—-x=(x)f
72> x> 040f I=0){
0>x>§)— 40f T4 ,x=(x)f

T>X> O.\E.\ NRHQQ.\
0>xX>%— 40f x=(x)f

SSx>¢gu0f 1-=(x)]
cSx>p40f x—zg=(x)f
0>x>G— 40f z=)J

(9)

(q)

(e)

:suoduNy BuIMO||0) BYI YIaXs
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Fluency Practice

Draw the graph of y = f(x) where . -
K 81 y="f ® The graph of y =f(x) is y
f(x) =2 2sx<1 shown in Figure 3.41.
=2x l1sx=<3 Befinef) 54
5 . (i) efine f(x), stating 1
Draw the graph of y = f(x) where deadiihie dOlll‘liS "
f(x) = x° 0=x<3 for each part. 1
=9 I€xsS /1
Draw the graph of y = g(x) where (ii) Y(/Ol'k out lfhk‘ JYC‘; ' 51
I -
gx)=x+3 3<x<0 !lut\\un.t e graph anc :
=y 0<% 3 the x-axis.
l?m\\' the graph of y = f(x) where S THES S S x
f(x) =3x -1 -2=sx<1 15
=3—-x 1=sx<4
=-1 4=x<6 "
RS Figure 3.41
Draw the graph of y = f(x) where ; .
f(x) = 2x 2<x<0 The graph of y = g(x) is Y
= 0<x<?2 shown in Figure 3.42.
A 5 5+
= D x i lil  Define g(x), stating
" learly ain f 1 4
Draw the graph of y = g(x) where clearly the domain for
g(x) =—4 3<x<-=2 each part. 41
2<x<2 lil  Work out the area ?
= 2=sx<4 between the graph and T
) the x-axis. 14
Figure 3.39 shows the graph 5
iy | g 50 5 ) S D D
(i) Define f(x), stating clearly 6 ma
the domain for each part. x
5] —24
(i) State the range of f(x). 3
4 -3
lii)  Solve f(x) =5.
2 Figure 3.42
1 ; ]
@ The distance—time graph
T — T 1% in Figure 3.43 shows the 5 ¢
o 4 2 3 a4 6 1 S :
relationship between distance _
Figure 3.39 - Cal
e travelled and time for a student 2
Figure 3.40 shows the graph y who leaves home at 8:15 a.m., £ 3
e E
of y = f{x). walks to the bus stop and then  Z , |
HHHHHHHHCH 22
(il Define f(x), stating 3 catches the bus to school. A B
clearly the domain for 44 : ; 1
each part lil  Describe what is
—e elzess happening between O and T T T T T T T T
(i) State the range (‘nf.f-(.\‘). s A 8:15 8:20 8:25 8:30 8:35 8:40 8:45 8:50 8:55
fiil Solve f(x) = 3 4] : Time
{1 dolve I(x) = J. .
14 lil ' Why do you think the Figure 3.43
distance doesn’t change
Riisaimrminnngraszaziasizaaszaniessas g R
—3H-2H-1 1HH20 N3 e S between A and B?
i
i) Think about the part of the graph from B to C. What does this tell you
about the bus journey? How realistic is that?
Figure 3.40
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Fluency Practice

[Jan 2013 Paper 2] A function f(x) is defined as: [June 2013 Paper 2] A function f(x) is

defined as:
4 x< =2
f(x)={ x?  —2<x<2 x+3 —-3<x<0
12 — 4x x> 2 f(x)= 3 0<x<1
(a) Draw the graph of y = f(x) for 5—-2x 1<x<2

—4<x<
dsxsd Draw the graph of y = f(x) for

(b) Use your graph to write down hovom —3<x<?2
solutions there are to f(x) = 3
2

Solve f(x) = —10
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Fluency Practice

[Set 1 Paper 1] A function f(x) is defined as:

3 0<x<?2
fx)=<x+1 2<x<4
9—x 4<x<9

Draw the graphof y = f(x) for0 < x < 9.

[Specimen 1 Q4] A function f(x) is
defined as:

3x 0<x<1
fx) = 3 1<x<3
12—3x 3<x<4

Calculate the area enclosed by the
graph of (x) and the x —axis.

Sketch ?
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Fluency Practice

[AQA Worksheet Q9] I3 (rQa Worksheet 10]
—x2 0<x<?2 [ 2x 0<x<1
f)={ -4 2<x<3 fay=437% 1sx<4
— T )x-—=7
2x—10 3<x<5 4<x<7
Draw the graph of f(x) from0 < x < 5. \

3\/7 B
-1

Show that area of A:area of B =
3:2
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Fluency Practice

The function f(x) is defined as:

_)x?2—4 0<x<3
f(x)_{14—3x 3<x<5

Work out thi iiii ii ﬂ-

The function f(x) has the domain
—3 < x < 3 and is defined as:

f(x)={ —3<x<0

0<x<3
Work out the

x2+3x+2
2+x

Va

————————} >
[June 2012 Paper 2] A sketch of y =
g(x) fordomain 0 < x < 8 is shown.
The graph is symmetrical about x = 4.
Therangeof g(x)is0 < g(x) < 12.
Work out the function g(x).
_)? 0x<4
9™ =17 4<x<s
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5 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
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) \/| _ |
|

(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\
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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
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B9AIND 3y} JO Julod WnwWiuIW 3y} JO S3JeuIpIo0d 3y} puld

.AN| ~NV uN
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(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|
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(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

* (%) = £ uonenba yum anind ayy Jo Yd3axs e si iy

01 uonsand)

‘¥ ydead jo uonenba ayy umop ajuMm

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

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

v qdedd =4

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

6 uonsand

Page 130



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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6 Congruence and Similarity Proofs
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Fluency Practice
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Fluency 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
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Fluency Practice
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Fluency Practice

09 wa9'y

S
Te)

N

13 w
(5}

el

<

wog'yy

5

o
O

o |§

)

<
°
[l
)

€L
w9y 0
g {uanaduod ade sa[ueLny YOIYp
57 w9y 'sa[3ueLI) XIS 818 UMOYS  :Z Uonsang)
wog wog'g wog
> <
-8Y 13
wog woe Y ZN wog uwog'g
068 °68 (ogg  Wes
o we <
M ) @
wo
wr'y w2011 2
olG olG
WoQr1
weo W06 L?V wa01
woQ1
wo9
) () (p)
‘ — \/ ‘ woL wo/ woQr
-
” .56 3 08 w0 g
wagr woer w31
0 wog wo9
2 4 wog
©) (@ (®)

‘JuanJIguod ale A3y)
SMOUS ey} UOIIPUO0D 33 93e1S ‘Quan.iduod ale sa[guelny jo sired SUIMO[[0} Y], :T UONSANY

Page 151



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

9[BOS 0) UMBIP
jou weIdelq
A o}
"(,06 Y& 100w Aoy Jey)) AS 03 renorpuadiad st 1O (q) s

‘JuanISuod a1e ASJ pue 1Od d1Suewn oy (8) eyl 9A01d
"9[3ueLn B JO SOPIS 0M] ) 0} payoepe sarenbs are AN 1d pue SYOd ‘€1

e S

oeds 0} UMeIp

jou weIselq

(V] W d

‘NO= SAP =Y I8y} MOYS 0} WRJOSY], SeloTerpid asn
‘193our aAnisod e s1 v a19yM ‘D7 = Od 1By} USALD) (q) 4
‘NO = WY 1eys 2a01d 03 saj3ueLn juoni3uod 3sp) (e)

'Sd Jo Jutodprw dyp st N pue Od Jo Jutodpru oy st A “o1enbs € s1 SYOd Tl

Page 161



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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Fluency Practice
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Fluency Practice
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