m Graphing Sine and Cosine Functions

Essential Question What are the characteristics of the graphs of the sine and cosine functions?

e EXPLORATION: Graphing the Sine Function ]

Go to BigideasMath.com for an interactive tool to investigate this exploration.
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a. Complete the table for }) = SIN X  where x is an angle measure in radians. ~
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b. Plot the points (x, y) from part (a). Draw a smooth curve through the points to sketch the graph of y = sin x.
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c. Use the graph to identify the x-intercepts, the x-values where the local maximums and minimums occur, and the

intervals for which the function is increasing or decreasing over 2n < x < 2n
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a EXPLORATION: Graphing the Cosine Function ]
a.Complete the table for ) = COS X using the UNIT CIRCLE
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b. Plot the points (x, y) from part (a) and sketch the graph of ) = COS X
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c. Use the graph to identify the x-intercepts, the x-values where the local maximums and minimums occur, and the
intervals for which the function is increasing or decreasing over 2n < x < 2n
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Communicate Your Answer

3. What are the characteristics of the graphs of the sine and cosine functions?
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4. Describe the end behavior of the graph of y= sin x.
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In your own words, write the meaning of each vocabulary term.
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Core Concepts

Characteristicsof ) =COSX and Y= sin x

The domain of each function is all real numbers.

The range of each functionis —1 < y < 1. So, the minimum value = —1 and the maximum value = 1.

The amplitude of the graph of each function is one-half of the difference of the maximum value and the minimum
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Each function is periodic, which means that its graph has a repeating pattern. The shortest repeating portion of the
graph is called a cycle. The horizontal length of each cycle is called the period. The graph of each function has a

period of 2z. r‘, f
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The x-intercepts for )/ = SIIL X occur when X = Oa st/ i27z, i37Z', veee

The x-intercepts for  }) = COS X occur when X =



Amplitude and Period s e =
The amplitude and period of the graphs of y a sin bx / and | y a CoS bx »wherea#0 and b #0
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Graphing y=asinb(x—h)+k ada y=acosbx—h)+k
where a > 0 and b > 0, follow these steps:
2r
Step 1 Identify the amplitude -&, the period 7’ the horizontal shift /2, and the vertical shift K of the graph.
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Step 2 Draw the horizontal line } k called the midline of the graph ,
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Step 3 Find thel'ﬁgg kgy_;;)‘m‘t% by translating the key pointsof } = a sin bx or Yy =acos bx
horizontally i units imd vertically k units.
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Extra Practice

In Exercises 1-4, identify the amplitude and period of the function.
Then graph the function and@he graph of g as a transformation of the graph of its parent function.

1. g(x) = sin2x
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In Exercises 1-4, identify the amplitude and period of the function.
Then graph the function and describe the graph of g as a transformation of the graph of its parent function.
3. g(x) = 4sin2xx
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In Exercises 5 and 6, graph the function.

!
5. g(x) =f sin E(x —m)+1

Lo

\iné

YA

i [ 14 "
‘ ,‘u | u’J }‘..(_j—- i \0 i

Vi

ampli'hwleil
period = - HAr . Stretthoo our el =T 20 A
5
shif+ right AT ]
ap 1 il Yy ] .-
Ori(‘ﬁir\ﬁ\ L l o
(e oy al H?l 10 :
x|lo & 1 g i +
los t & o5 2 e P o
f;h‘s(* o = = s
qppl\/ A~
oW om Y ey 2 w3 U] 57 g 272X L‘}Fﬂ
Y ¢ BT H =t
| o 1 zz 2 242 2 b O 2R
Cat 2 A
Star 1.77;1 107 /4 24
\ - . - F——— f
6. 8(x) = cos[x + 121:] -3
F s
ampli'hw{é = 4
pectoet = T .27 (rormal)
I
Shi 1[ f- ’épl’ .‘i'— —T - :
down % —?' "f!»‘,l\_.r E NN %I _Mf_s;?"_ o |
om‘sina‘ 5 9T o A EEPEA . PR
x| 0 'g 3% Q:;i + ;;,\\ + ¢ % JlmW“\N_
1 o 1 o SANNNNANZanENELSY ANE
stort SAEEENSY RS md I |
ctpP17 He chan
-4 - -
I.( 2
-3 2 & 1 B -2 )
Start
L -~



