Pre-Calculus Sec. 4.5
Graphs of Sine and Cosine



Section 4.5
GRAPHING SINE AND COSINE FUNCTIONS USING
TRANSFORMATIONS

y=+D+Acos(Bx-C) or y =1D+Asin(Bx - C)

Graphing Check List

1) Period : -!2:3_7 (the horizontal stretch or shrink}

2) Amplitude : |Af {the vertical stretch or shrink)

3)  Vertical Displacement: D { the vertical shift or “new” x-axis} \l = d

4)  *Phase Shift: opposite of E {the horizontal shift}) [_ / B S hf -+
L F) — B

¥ *If B has been factored out then the phase shift will be equal to the

opposite of €
e ——

5}  Reflect about the x-axis: —A

Period

6} Increments: (distance between each x coordinate}
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This graph has descm symmetry, and is an m<m3 function. l_

L (=x) =£(X)
COSX) = cosS X



- Then:Amplitude = |a| | and | Period =+

Recall:

°y ném;_nm__J\ stretches or shrinks.

* y=f{cx): Horizontally stretches or shrinks.
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Because these change our “Basic” graphs, our basic period and

amplitude may also change.
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If y =asin Ux and y=acos bx; wherea#0,b>0,
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or f(x)=acos Aw\x —c) +d

fix)=d+asin(bx—c) or :xvumnOM.Exl,mTQ

= "7 2~ b
V= {X-2 +5 Fuctored
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Horizontal translations (left or right): Graphs are shifted
by an amount ¢ (this # is the phase shift). /&

hoose 5 | ¥ Only Use £ if b i pat Facrored out
oppesite ¥ SeT What is in e ( ) FO 4o find PS .

Vertical translations (up or down): d units upward or
downward, the graph oscillates about the horizontal
line[y = dlinstead of the x-axis.
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Ex.1: Graph f(x) = w+wm§mk+|\m Amplitude: __Q_H\P_ _u %@

T 3 . 217 = 21T
. __ Period: 7} =1L .,_\IJ
(x)= Nm_JTx‘THﬂv +3 _ [t
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Phase Shift:
? Find increment (% Period): ° mm.%m,‘mm_ww,mc
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2"d: Find 5 key x-values:
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Ex.2: Graph f(x) linmF |ip+~ Amplitude: _QTTwM LM_% .
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AN Phase Shift:

1%t Find increment (% Period): . nmu
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Negative. Period: i = T} /l..w..&..a.,ew%
Phase Shift: on
15t: Find increment (% Period): A fsub o PS5 tx-IL- =0
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24 Find 5 key x-values: .
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