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1 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+

Page 14



Fluency Practice

(X)) = A

" (g9 |

0lL- :
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|

F _
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“ xeW
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| UIN
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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
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Purposeful Practice
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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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2 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
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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

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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3 Circle Theorem Proofs
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Fluency Practice

&

Juawdas ajeutalfe oy ul 9[due ay3 03 [enba s130€3U0D Jo Jutod Y 38 pIOYd Y}

pue juadue) ay3 usamiaq aSue a3 1By} {WAI09Y} JusW oS 91eUI}[e Y3 9A01J

-

-06 SI SnIpet ay3 pue Juague) e usamiaq a[Sue ayl dA01d

U

-08T 01 ppe [e1aze[ripenb 01240 e ul saj3ue ayisoddo ay3 aa01g

&J

‘[enba au1e juawidas awes ayy ul sa[due a3 3A0.1d

Y

"90URISJWINIII 3} 1€ S[SUue aY3 921M] SI 2.J3UD 33} I 9[3ue 3y} B} 9A01J

=

006 SABM[E ST 9[2110-1WaS B Ul 9[Sue ay3 3ey3 2A0.1d

19 uonsang

G uonsang

1} uonsang

¢ uonsang

iz uonsan

T uonsang

Page 62
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