(when x =50, z* =900 + 2500 = 3400 so cos’ 6 =22

3400

D, flx)=35ecx = f'(x)=88cxtanzr'=0&smx)=0 X =kn .
f"(x) =secxtan xtan x + sec xsec’ x = sec x(tan” x + sec’ x).
f"ak)=1(0+1) >0 so f hasalocal minimum at 27k , while
f"(r+27k)=-1(0+1) <0 so f has alocal maximum at = + 27k .

10. y=tanx = y' =sec’x = y —2secx(secxtanx)—25‘“ Around x = 7k,

sin x changes sign while cosx doesn’t change sign so y" changes sign at x = 7k, thus
tanx has inflection points at x = 7zk. (Note tanx has vertical asymptotes at x = Z + 7k. )

11.(a) f(x)=3cosx+2sinx has period 27 .

(b) f'(x)=-3sinx+ 2Q63x =0 = tanx=%==% hence critical points are when

i = el e inx ==X =3
sinx = = and cosx 75> OF sinx =2 and cosx - Using these values we get

Sferit pt) =3(F) +2(Z) =13 or 3(Z)+2(2)=-V13. Max = 13, min= —+13.

12.(2) x(8) = 5in(26) = x'(6) = Lc0s(20)2 =0 < cos(20) =0 = O = =
Xowe = “Lsin(2(5)) =2

max

®) 100mi _ 100mi 5280 fi 100m 1hr _ 44.7m il _(44.7mL)?
hr hr mi 3281 3600sec  sec S G Ray,

(= 669 ft which is not very realistic as wind resistance is not taken into account.)

=204m .

13. y=80tan® = 2 =80sec’ #42 . At the instant the runner is 100ft away

cos@ =5 =1 Hence 9=80£4 = 4 - (07224 = (.01146 = .
80
14, V = 8(2 + x)h = 8(2 + sin §) cos @ 1 ny
V' =8[cosB(cos) + (2 + sin@)(—sin §)] = §[-2sin’* @ — 2sinf +1] % ?

Fl=ill &5inll= # 1*‘/_ = 0 =0.3747rad = 21.47° (negative sin is unrealistic)

15. & =tan@ = y=0.5tand = & = 0.5sec’ %
At the instant the window is one kilometer from the light e
cosf =1 = sec’ =4 = L =054)[6(Q27)] =247 = 7542 ¢

min



