2ecosHdy
5T+ cotdy 26. y < tan? 3
2 4+ §in(y2

g v = Lan'y — any 28 + sin(a? 4 1)
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. r = tan(sin 2m8) 30 Cotd4y

o= VI FTmds IR EE PR
31_ v = VX an 4.y 32. v

= (4 - cge? 3r)3
34' 3C0t(.\‘ + )»)

3, vsecy — '.\' = sin X = Cosy

. 3I5-38 1t d ﬂ(’ .
p Exervises 2 -39, Jind the o ‘ .

) fi rentials ofthe gwenﬁmcrions.

s
5 vy = 4tan- 3x L
e 36. v = 235sect 9y

38. ¥ = 2xcot 3

Il

37, v = tan-dysec 4y

In Exervises 39=54. solve the given problems

I 39, On a calculator, find the values of (a) sec? ] and

(b (tan 1.0001 — tan 1.0000)/0.0001. Compare the values and

give the meaning of each in relation to the derivative of tan
where x = 1. .

[ 40. Display the graphs of v; = sec? x and ¥n = [tan(x + h) — tan x)/h
on the same screen of a calculator for —ar/2 < x < /2. For
n=12leth=035forn =3 leth = 0.. (You might try some
even smaller values of h.) What do these curves show?

41. (a) Display the graph of y = tan x on a calculator, and using the
derivative feature, evaluate dy/dx for x = 1. (b) Display the
graph of y = sec? x and evaluate y for x = 1. (Compare the val-
ues in parts () and (b).)

42, Follow the instructions in Exercise 41, using the graphs of
y=secxand y = sec xtanx.

43. Find the derivative of each member of the identity
1 + tan® x = sec” x and show that the results are equal.

44. Find the points where a tangent 1o the curve of y = tan x is paral-
lel to the line y = 2xif 0 < x < 27.

45. Find the slope of a line tangent to the curve ofy =2 coz 3xlvah:‘rz
x = m/12. Verify the result by using the numerical deriva
feature of a calculator. R

e e o vert ‘:;’rmal:l‘; gl; :sullr-lvge t?li;ym;nerical d;zriva-
where x = 0.45. Verify the res

five feature of a calculator. .
dy _2-sin%

47. Show that y=2tanx — sec x satisfies —c-l’\ = cos? x

Exercise 29 of Section 10.4, find

48. For the spring mechanism 10 B are constants-)

db/dA. (Note that a and angle

ifferent
lation of 'IYanscendental Functions

49. F?f the cantilever column in Exercise 30 of Section 10.4, find
¥'(= dx/dL). (We use x' because of the constant d in the equation.)

A helicopter takes off such that its height h (in ft) above the
ground is ki = 25 sec 0.16¢ for the first 8.0 s of flight. What s its
vertical velocity after 6.0 57

- The vertical displacement y (in cm) of the end of an industrial ro-
bot arm for each cycle is y = 21'5 — tan 0.1¢, where £ is the time
(in 8. Find its vertical velocity for 1 = 15s.

The electric charge ¢ (in C) passing a given point in a circuit is
given by g = tsecV0.2:2 + 1, where ¢ is the time (in ). Find
the current i (in A) for r = 0.80s. (i = dg/dt.)

An obsetver to a rocket launch was 1000 ft from the takeoff posi-

tion. The observer found the angle of elevation of the rocket as a
function of time to be § = 3¢/(2¢ + 10). Therefore, the height /

S0.

52

53

-

3t . ,
(in ft) of the rocket was A = 1000 tan — . Find the time rate
2t + 10

of change of height after 5.0 s. See Fig. 8.

h Marker 378.00m Marker
& ——— - DI -»
A | s
~ 1 s
N < | , 7
N ] Vd
SN 18 L7
NG VT
‘/
1000 ft Surveyor

Fig.8 Fig.9

54. A surveyor measures the distance between two markers to be
378.00 m. Then, moving along a line equidistant from the mark-
ers, the distance d from the surveyor to each marker is
d = 189.00 csc %9, where 8 is the angle between the lines of sight
to the markers. See Fig. 9. By using differentials, find the change
in d if 6 changes from 98.20° to 98.45°.

- —
Answers to Practice Exercises

1.y =24 sec’8x 2. y' = —30csc3x(cot3x + csc 3.)6)2



