Graphing the sine and cosine functions

For the graph of y = sin x …


Period = 2п

Axis: y = 0

Amplitude = 1

Max/min values = 1, –1 

For the graph of y = cos x …


Period = 2п

Axis: y = 0

Amplitude = 1

Max/min values = 1, –1 

The only difference in the graphs of these two functions is their relative position horizontally.

The graph of y = sin x …

… crosses the y-axis (x = 0) at its axis (y = 0) and returns to its axis ½ of the way through the 

      rotation ( x = п ) and at the end of one full rotation (x = 2п).

… reaches its maximum value (y = 1) ¼ of the way through the rotation (x = п/2) and 

     reaches its minimum value (y = –1) ¾ of the way through the rotation (x = 3п/2).

The graph of y = cos x …

… crosses the y-axis (x = 0) at its maximum (y = 1) and returns to its maximum and at the end 

      of one full rotation (x = 2п).

… reaches its minimum value (y = –1)  ½ of the way through the rotation (x = п).

… crosses it axis (y = 0) ¼ of the way (x = п/2) and ¾ of the way (x = 3п/2) through the rotation.

The graphs of the sine and cosine function can be translated in four ways – vertical and/or horizontal stretches and/or vertical and/or horizontal shifts.  Each of these changes is referred to with a special term:

Vertical Stretch ( affects amplitude ( distance between the maximum (or minimum) value and axis

Horizontal Stretch ( affects period ( distance required to complete one full rotation

Vertical Shift ( affects the axis ( moves line about which the graph revolves

Horizontal Shift ( affects the phase (  moves the graph left or right along the axis

The equation for the graph of a translated sine or cosine curve looks like …


y = a sin b ( x + d ) + c

or

y = a cos b ( x + d ) + c

In either case …


a ( affects the amplitude ( amplitude = | a | 



Note:  If a < 0, then the graph is reflected over its axis


b ( affects the period ( period = 2п / b



Note:  b tells us the number of rotations the curve will make from 0 ( 2п


c ( affects the axis line ( axis is the horizontal line y = c


d ( affects the “phase” ( If d > 0, graph shifts d units to the left





        If d < 0, graph shifts d units to the right

When graphing y = a sin b ( x + d ) + c , make the translations to the basic graph in the following order …

1st – axis (c)

2nd – max/min (c + a)

3rd – phase shift (d)

4th – period (b)

That is … 1) identify the axis with a dotted horizontal line; 2) label the max/min values on the y-axis; 


     3) move the starting point (y-int) left or right; and 4) set the period from this new point.

When graphing y = a sin ( bx + d ) + c, factor b out of the term in parenthesis before calculating the phase shift. 

Note:  That would make the actual phase shift = d/b

