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Transformations of the Sinusoidal Function

Recall... y=-2x-3) +4
reflection in/ \ \ Vemcal'
D translation
the x-axis . .
Vert.lcal horizontal
stretch translation
factor
Vertex = ( 3} xf)
Sketch =

Now, let's look at a sinusoidal function...

¥ =+2sIn [2(6 —60° )]— ]
'// \ \ \Vertical

Reflection =~ Amplitude Horizontal — Phase Translation
(v. stretch) Stretch Shift

(%{_\'WQ\) (h. translation)
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EXAMPLES: Sketch each of the following...

b) y=sin26 \ .
Resag \ 7
Rriod = 3¢p® . : i
J— 24 i (54 9S /2¢ %o

c) yv=—2cost
;
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Sketching Sinusoidal Functions using Transformations

Development of a standard form for sinusoidal functions...

Standard Form ——— £(8) = asin (6~ ¢ )+4

1. Reflection: If a <0 the graph will be reflected in the x-axis.

2. Amplitude: The amplitude of the graph will be equal to | a | .

3. Period: The period of the graph will be equal to %

4. Horizontal Phase Shift: The graph will shift "c¢" units to the right. (Think Opposite)

5. Vertical Translation: The graph will shift "d" units up.

Mapping Notation:  (y y)- (% g+ CHQHdJ

Transformations of Sinusoidal Functions

S
Example: F(0)=-25in3(6+30°)-2
Domain @.@E
Range -4< g 29
Reflection \}QS , 1 X=a\i §
Amplitude o—
Horizontal Phase Shift | ZoF+30°
Vertical Translation Nowhn R\
Period I e NN
/Y
6
~

A.


http://www.ronblond.com/M12/sc.APPLET/index.html
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EXAMPLE #1

Now let's sketch a graph of f(g) e 3(5l+ 309)_ 7

1} 1]
THINK: RST
Sketching using transformations.: K R\?\

o Apply the reflections and stretches first |
o Apply phase shift and vertical translation second ~,.

AMPLITUDE

PERIOD

PHASE SHIFT

YERTICAL
TRANSLATION

EQUATION OF
SINUSOIDAL AXTS

Check our graph using a graphing calculator
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7(6)=-25in3(6+30°)-2

y=sinf
Mapping:
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y=3cos[2(0 -135°)]+ 2

Mapping:
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Trig & 3-Space 122 - Sketching Angles in Radian Measure


Instructions:  Evaluate each of the without the use of a calculator.  Sketches must be included.

1.  
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AP CALCULUS 120

WARM-UP: LIMITS										OCT. 2009



1.  Use the graph of f(x) shown to evaluate the following:						[4]

[image: ]







































2.  Evaluate each of the following limits.  If a limit does not exist provide a reason.		[16]





(a) 						(b) 











































(c) 					(d) 
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Factoring Review

Name

Math 10 (Numbers, Functions and Relations 10)

Factor the common factor out of each expression.

1) 20/° +47° — 40
3) 12n° — 48n° +42n

Factor each completely.

5) x° +x—56
Ty 4k — 24k — 28
9) b°—T7b—8

11) 30" — 24n— 72

13) 16n° — 164n + 288
15) 4x° + 6x
17) 4% + 79 =2

19) 6v° — 14y

2) —5x° —5x° - 5x

4) —56a’ +48a° + 164°

6) 6n° — 6n— 120
8) x° —3x—18
10) a® + 13a+ 30

12) 5x* —21x - 54

14) 54x° - 90x
16) 6n° —5n+ 1

18) 4n’ —4n-35

Answers to Math 10 (Numbers, Functions and Relations 10)

1) 4(5+° +»* = 10)
5) (x+8)(x-7)

9) (b-8)(b+1)
13) 4(n - 8)(4n-9)
17) (r+2)4r—1)

2) =Sx(x®+x+1)
6) 6(n—35)(n+4)
10) (a+3)(a+10)
14) 18x(3x - 5)
18) (2n+35)(2n—-7)

3) 6nl(2n* —8n+7)
7 4lk+1)k-7)
11) 6(5n+6)(n-2)
15) 2x(2x +3)

19) 2v(3v-7)

4) 8a’(-7a* + 6a° +2)
8) (x—6)x+3)

12) (5x+9)(x—6)

16) (3n-1)2n-1)
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[image: image1.jpg]2.11 Exercise p’ad.v,w;? Reviews

B You must be able to recognize whic skills must be used
polynomial. When you factor the following polynomials,

to factor a
always check for

st. There are at least two expressions that cannot be
factored. Can you find others?

a common factor fir
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6. —16—9x* 17, 16 —28x + 10 18 ~m*—16
19,  8—1dy+5)° 20, —(1-da9 21 m*—5m:—36
22. . 6a*+5a+1 23, x*—y* 24, p*—2pq—634°
25. m*+3m*—4 26. x*—xy 27. x*+3xy—x
28, a?— 144 2. 3a>—36a+36 30, (a+bP—c?
31. —q? —2ab —b* 32 x34+5x2—6 33. x* + 18x% + 32
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37 2x*—38 38 42 +8y—60 39, m*—16

x3 — xy* 4. x*—5x*+4
4.  x*yPz—2xy*
46. @+ bR —(a—by
25(2x + 1)* — (9% — 1)
25(x + 29)* — 9(x — 2))*

40. 2x% — 16x + 32 41.
43, —48 —3y* )
45 -y -+
47 - (a— By — 16(a + 2b)* 4.
49, A(x—y)F—16(c+y* 50.
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Function Notatione

Evaluate at the given number.

1) Ax) = 3x-8 5) h(x) = 32+ 7 9) h(x) =-x2+6x-4
a. )= a. h(-4) = a. h(-3) =
b. A-3) = b. h(-2) = b. A(-1) =
c. f5)= c. h) = c. h(O) =
d. f-6) = d. A(3) = d. h(3) =
e. f0) = e. h(5) = e. h(6) =
2) Ax)= 2 - 4x 6) h(x) =5-% 10) h(x)= Ix-x2+2
a, A:0) = a. h(-4) = a. h(-4) =
b. f-2) = b. A(-1) = b. A(-1) =
c. f0)= c. h(3)= c. h(l)=
d. f4) = d. A(5) = d. h(4) =
e. = e. h(-7) = e. h(8) =

f6)

Number Relations and Functions 10

1. Evaluate the following expressions given the functions below:

g(x) = 3x + 1 fx)=x*+7 h(x)=% j(x) =2x+9
e e ————
a. g(10)= g. f(h(3))
b. f(3)= h. Find x if g(x) =16
¢. h(-2)= i. Find x if h(x) =-2
d. ()= j. Find x if f(x) =23
e. h(0)

f. g4
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