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Chapter 4 Lecture

The following is a description of the changes to the graphs of the basic
trigonometric functions based on the parameters a, b, ¢, and d in modified
functions of the forms: y = a-sin(bx +c)+d (b > 0),

y=acos(bx +c)+d (b > 0),

y =atan(bx +cj+d (b > 0),
y=a-cot(bx +c)+d (b>0),

y =asec(bx +c)+d (b > 0), and
y =acsc(bx +c)+d (b > 0)

Note: If b < O, first use the appropriate negative angle identity to make b > 0.

Parameter “a” (b > Q):
1. The vertical distance of each point from the x-axis is multiplied by |a|.
Note: For sin(x) and cos(x), the amplitude becomes |a|.

2. Ifa<0, the graph is reflected through the x-axis
(or revolved about the X-axis).

Parameter “b” (b > 0):

1. The period of the function is £ or1g1rl;al period

Note: The original period of sin, cos, sec, and csc is 2.
The original period of tan and cot is .

Parameter “c” (b > Q):
1. There is a horizontal shift of - }(;— units,

Note: The parameter “c” works in conjunction with “b”.

Note: If - ; < 0, the shift is to the left.

If —% >0, the shift is to the right.

Parameter “d” (b > 0):
1. There is a vertical shift of d units.
Note: If d < O, the shift is downward.
If d > 0, the shift is upward.



Chapter 4 Homework Template

Parameter “a”;

1. The graph is reflected through the x-axis (or revolved about the x-axis).

2. The vertical distance of each point from the x-axis is multiplied by
OR

The amplitude changes from to (for sin and cos only).

Parameter “b” (b > 0):

3. The period changes from to

Parameter “c”:

4, There is a horizontal shift of units
Parameter “d”:

5. There is a vertical shift of units
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