TRIGONOMETRY —~ GUIDE TO GRAPHING
Sarah Gelsinger Brewer - Alabama School of Math and Science 2009

Six basic trigonometric functions:
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zeros when cos x = 0; asymptotes when sinx = 0
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no zeros; asymptotes when cosx = 0
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zeros when sin x = 0; asymptotes when cosx = 0)

/- =TT T -"“ - “-,1
/ = 5/t 5 7 &7
/ 2 CY. i i ol /
F 1 a 1 i
& + f-"'” i
/ |
P/ !
i [
{ i




y=af(x)

For y = sinx and y = cos x, |a] is the amplitude of the function. If a < 0, flip the graph vertically.
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Fory = secx, y = cscx, ¥y = tanx, and y = cotx, |a] is the “amplitude” of reference points of the
function. For secx and cscx, these are the maximum and minimum points, and for tan x and cot x,
these are the points halfway in between the zeros and vertical asymptotes.
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Ex. y = —3secx y=2tanx
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y = f(bx)

The period of ¥y =sinx,y = cosx,y = secx, and y = cscx is 2m. The period of y = tan x and
y = cotxis . Thisis how often the graph repeats itself. When x is multiplied by a constant, the period
changes.
period of original function (7 or 2m)

1]
To graph, label the 4™ tick mark with the new period, divide by 2 to get the 2" tick mark label, divide the 2™ by 2
to get the 1% tick mark label, and multiply the 1° by 3 to get the 3" tick mark label. Zeros and asymptotes will
correspond to same tick marks as in original graph, but the labels will be different.
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y=fx)+d

d is a vertical shift. If d>0, shift up, if d<0, shift down. First, draw your basic graph with a dotted line,
then shift each of your reference points by d and fill in the graph.

Ex. y=cosx+1 up 1 y=tanx — 2 down 2
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y=flx+c)

cis a horizontal shift or phase shift. If c>0, shift left, if c<0, shift right. First, draw your basic graph with
a dotted line, then shift each of your reference points by c and fill in the graph. Be sure to also shift
asymptotes!
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y=af(bx+c)+d
Graph y = af (bx) first with a dotted line, and then shift.

**Remember, when b # 1 (i.e. any time there IS a b), you must factor b out before horizontal shift!
y=af(bx+c)+d=af [b (x +%)] + d , so the phase shift is ——% :

y = 35in—i—x y=—2cosmx +1
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y=f(x)+gx)

Graph f(x) and g(x) on the same graph with dotted lines. If the equationisy = f(x) — g(x), graph
f(x) and —g(x) on the same graph with dotted lines. For each x-value, add the y-values of the two
functions. The sum is the new function value. In general, choose x-values where both of the graphs are
equal, where one graph is equal to zero, where one or both graphs has a maximum or minimum, and
where both graphs are approximately the same distance from zero on opposite sides of the x-axis.

¥y =sinx + cosx
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