EXAMPLE 4 Graph the function f{x) = sin{z + sin2x}. For 0 = x = m, locate al!
maximurm and minimam values, intervals of increase and decrease, and inflection
goints correct 10 onc decimai pluce.

SOLUTION We first note that [ 15 pertodic with period 2o, Also, fis odd and

| fixy| < 1 for all x. So the choice of 2 viewing recrangle is not 2 problem for this
function: we start with [0,5] by [ =50, 1.1] (sce Figure 15} It appears that there are
thres local maximum values and two local minimum values in that window, Ta
canfirm this and lecale them more accurately, we caleulate that

i = comlx + sin2x) - {1 + 2eos2z)

and praph both £ and 7 in Figure 16. Using zoom-in and the First Derivaiive Test,
we find the lollowing values 1o ane decimal place.

Intervals of increase: {0, 0.6, (LA, 1.6, (2.1,2.5)
Intervals of decraase: (0,6, 1.0, (1.6, 2.1 {2.5,7)

Local maximam valuss:  fI06) == 1, f(1.4) == 1, f(2.5) =~ |
Local minimum values:  f11.0) = 0.94, f(2.1} = 094

The second derivative is
Fay = —(L + 2 cusaF sinfx — sin22) — dsin Zacosix + sin 25}
Graphing both f and £ in Fignire 17, we obtain the fullewing approximate values:

Concave upwird on: (08, 130 (L%, 2.3}
Concave downwsrd ao:  [0,0.2), (1.3, 1.8}, (2.3,7) e
Inflechion puints: (0, 0, (8. (L97). (L.3.0.97), (1.8.0.97),(2.3,0.97)

Ilaving checked that Figure 15 does indeed reproscnt facenmucly for 0 = x =@,
we can state that the extended graph in Figure 1% represents f accutately for
—2m = k= ]




