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Section 1: Review of Sine and Cosine Functions 
 

𝑦 = 𝑎 sin[𝑘(𝑥 − 𝑑)] + 𝑐  OR   𝑦 = 𝑎 cos[𝑘(𝑥 − 𝑑)] + 𝑐 
 

𝑎 𝑘 𝑑 𝑐 
Vertical stretch or 
compression by a factor of 𝑎. 
 
Vertical reflection if 𝑎 < 0 
 
|𝑎| = 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 
 
 

Horizontal stretch or 

compression by a factor of 
1

𝑘
. 

 
Horizontal reflection if 𝑘 <
0. 
 
360

|𝑘|
= 𝑝𝑒𝑟𝑖𝑜𝑑 

Phase shift 
 
𝑑 > 0; 𝑠ℎ𝑖𝑓𝑡 𝑟𝑖𝑔ℎ𝑡 
 
𝑑 < 0; 𝑠ℎ𝑖𝑓𝑡 𝑙𝑒𝑓𝑡 

Vertical shift 
 
𝑐 > 0; 𝑠ℎ𝑖𝑓𝑡 𝑢𝑝 
 
𝑐 < 0; 𝑠ℎ𝑖𝑓𝑡 𝑑𝑜𝑤𝑛 

 
Graphs of parent functions 𝑦 = sin 𝑥  and  𝑦 = cos 𝑥 using key points: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

  
 
 

𝒙 𝒚 

0 0 

90 1 

180 0 

270 −1 

360 0 

𝒙 𝒚 

0 1 

90 0 

180 −1 

270 0 

360 1 



c=1

Section 2: Graphing Transformed Sinusoidal Functions 
 
Example 1: Graph 𝑦 = 2 sin 𝑥 + 1 using transformations. Then state the amplitude, period, and number of 
cycles between 0° and 360°. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Amplitude: 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 = |𝑎| = 2 
 
 

Period: 𝑝𝑒𝑟𝑖𝑜𝑑 =
360

|𝑘|
=

360

1
= 360° 

 
 
Number of cycles between 0° and 360°:   #𝑜𝑓 𝑐𝑦𝑐𝑙𝑒𝑠 = |𝑘| = 1 

𝒚 = 𝐬𝐢𝐧 𝒙 

𝒙 𝒚 

0 0 

90 1 

180 0 

270 −1 

360 0 

𝒚 = 𝟐 𝐬𝐢𝐧 𝒙 + 𝟏 

𝒙 𝟐𝒚 + 𝟏 

0 1 

90 3 

180 1 

270 −1 

360 1 

𝑎 = 2; vertical stretch by a factor of 2 (2𝑦) 
𝑐 = 1; vertical shift up 1 unit (𝑦 + 1) 



Example 2: Graph 𝑦 = −1.5 cos[3(𝑥 − 30°)] + 0.5 using transformations. Then state the amplitude, period, 
and number of cycles between 0° and 360°. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Amplitude: 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 = |𝑎| = 1.5 
 
 

Period: 𝑝𝑒𝑟𝑖𝑜𝑑 =
360

|𝑘|
=

360

3
= 120° 

 
 
Number of cycles between 0° and 360°:   #𝑜𝑓 𝑐𝑦𝑐𝑙𝑒𝑠 = |𝑘| = 3 
 

𝒚 = 𝐜𝐨𝐬 𝒙 

𝒙 𝒚 

0 1 

90 0 

180 −1 

270 0 

360 1 

𝒚 = −𝟏. 𝟓 𝐜𝐨𝐬[𝟑(𝒙 − 𝟑𝟎°)] + 𝟎. 𝟓 

𝑥

3
+ 30 −1.5𝑦 + 0.5 

30 −1 

60 0.5 

90 2 

120 0.5 

150 −1 

𝑎 = −1.5; vertical stretch by a factor of 1.5 and a vertical reflection (−1.5𝑦) 

𝑘 = 3; horizontal compression by a factor of 
1

3
  (

𝑥

3
) 

𝑑 = 30; phase shift 30° to the right (𝑥 + 30) 
𝑐 = 0.5; vertical shift 0.5 units up (𝑦 + 0.5) 



Example 3: Graph 𝑦 = sin[−4(𝑥 − 60°)] + 2 using transformations. Then state the amplitude, period, and 
number of cycles between 0° and 360°. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Amplitude: 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 = |𝑎| = 1 
 
 

Period: 𝑝𝑒𝑟𝑖𝑜𝑑 =
360

|𝑘|
=

360

4
= 90° 

 
 
Number of cycles between 0° and 360°:   #𝑜𝑓 𝑐𝑦𝑐𝑙𝑒𝑠 = |𝑘| = 4 

𝒚 = 𝐬𝐢𝐧 𝒙 

𝒙 𝒚 

0 0 

90 1 

180 0 

270 −1 

360 0 

𝒚 = 𝐬𝐢𝐧[−𝟒(𝒙 − 𝟔𝟎°)] + 𝟐 

−𝒙

𝟒
+ 𝟔𝟎 𝒚 + 𝟐 

60 2 

37.5 3 

15 2 

−7.5 1 

−30 2 

𝑘 = −4; horizontal compression by a factor of 
1

4
, and horizontal reflection  (

−𝑥

4
) 

𝑑 = 60; phase shift 60° to the right (𝑥 + 60) 
𝑐 = 2; vertical shift 2 units up (𝑦 + 2) 


