m Exercises

1-16 Dnfferentiate.

1. fix) =32 — 2eosx 2 flx) = Jxsinx
3 flx) =sinx + Teoty 4 y=7lsecx —escx
B y=secd tan# 6. gif) =4 sect+ tant

'.'._]r'=r:-:c-5!+!zﬂ'r1! 8. y= wla cosu + b cotu)

5. _}-=2_—::m 1“. _]r'=5:i.'ﬂﬁ| cos#
1 f(ﬂ}—m—ﬂ 12 ._ﬂ
’ 1+ zec# - Y l —smx
fsn l — secx
By=" " y=—
¥ 1+¢ ¥ tan x

16 Hé) = desc 8 — cotd 1. y=x"sinx tan x

20. Prove, using the definition of denvative, that if f{x) = cos x

then f(x) = —sin x.

H-24 Find an equation of the tangent ine to the curve at the miven
point.

N y=secx, (m/3,2) B oy=(1+xecosx, (0,1)

B y=cosxr—siny, (wm,—-1) M y=r+tmx ()

d

17. Prove thatE (ese x) = —ese xcot x.
d

18. Pm‘eﬂnatEfsec X =sec rtam x.

d 5
18, Prove ﬂut; (cot x) = —ese'r.

Graphing calculator or computer required

25. (3) Find an equation of the tangent line to the curve
¥ = 2xsin xat the point (7,2, w).
(b) Nlustrate part (2) by graphing the curve and the tangent ine

on the same screen.

26. (2) Find an equation of the tangent line to the curve
y=3x + 6 cosx at the point (w/3, w + 3).
(b) Nlustrate part (a) by graphing the curve and the tangent ine
on the same screen.

21, (3) If fix) = sec x — x, find x).
(b) Check to see that your answer to part (a) 15 reasonable by
graphing both £ and  for | x| < /2.

29, () If fx) =/ xsin x find Fx).
(b) Check to see that your answer to part (2) 15 reasonable by
graphing both Fand /" for 0 = x = 2.
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.
30.

i 3.

.

If Hid) = @ sin 8, find F(6) and F7(9).
If Aif) = ese ¢ fand FMw/6).
(2} Use the Quotient Fule to differentiate the function

fl)) = fonr—1
8c X
(b) Sumphfy the expression for fx) by wnitmg 1t 1n terms
of sin x and cos x, and then find £'{x).
(¢} Show that your answers to parts (a) and (b} are
equivalent.

. Suppose fimw/3) = 4 and Mw/3) = -2, and lat

glx) = Alx) sin x and Ax) = (cos x)/fx). Find
(@) g'(w/3) (&) &'(w/3)

. For what values of x does the graph of fix) =x + 2sin x

have a honzontal tangent?

. Find the points on the curve y = (cos 2)/(2 + sin & at whick

the tangent 15 horizontal.

. A mass on a sprng vibrates horizontally on a smeoth

level surface (see the figure). Itz equation of motion 15

xl¢} = 8 = ¢, where ¢ is in seconds and x In centimeters.

(a} Find the velocity and acceleration at ime £

(b) Find the posihon, velocity, and acceleration of the mass
at ime ¢ = 2w/3. In what direction is it moving at that
time?

equlibmm

position
.hhh*!f*hi|

0 M

An elastic band is hung on a hook and a mass is hung on the

lower end of the band. When the mass 15 pulled downward

and then released, it vibrates vertically. The equation of

metion is 5 = 2 cos ¢ + 3 sin £, ¢ = 0, where 515 measured

in centimeters and ¢ m seconds. (Take the positive direction

to be downward )

(a) Find the velocity and acceleration at time £

(b) Graph the velocity and acceleration functions.

(e} When does the mass pass through the equilibrmm
posttion for the first htme?

(d) How far from 1ts equlibnmum position does the mass
travel?

(e} When 15 the speed the greatest?

A ladder 10 ft long rests against a vertical wall Let @ be the

angle between the top of the ladder and the wall and let x be
the distance from the bottom of the ladder to the wall. If the

bottom of the ladder slides away from the wall how fast does

x change with respect to # when # = =/37
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3. An object with weight # 15 dragged along a horizontal plane
by a force acting along a rope attached to the object. If the
rope makes an angle # with the plane, then the magnitude of
the force 1s

___uW
- pwsmé + cosd

where u 15 a constant called the coeflicient of friction.

(a) Find the rate of change of / with respect to #.

(&) When is this rate of change equal to 07

() If W= 301band u = 0.6, draw the graph of F'as a fune-
tion of # and use 1t to locate the value of # for which
dffd¥ = 0. Is the value consistent with vour answer to
part (b)7

39-48 Find the hmat

2, llmsin}x "0 5|:n4x
-0 X 0 sm Bx
tan &¢ sH— 1
41, Tim = 2 hm
—0 sim 2 f e—=0 sl
. lim 5:'1'131 " ]jmsin}.tfmix
0 5" — dx —0 x°
- sin#l 5. sinf x”)
s=0 ) + tam § =
1l —tanx . sinfx — 1)

. M 2
w4 S X — CO5 X —l x4+ -2

49-50 Find the given denvative by finding the first few derrva-
tives and observing the pattern that cccours.

L d= .
49, dx—w[sm x 50. Fh’sm x

B1. Find constants A and & such that the function
y=dAsinx + Heos xsatisfies the differential equation
¥ty —ly=smx

1
52. (a) Evaluate hm x sin —.
jrm—— x
) .1
(&) Evaluate him x 5in —.
0 X
() Iustrate parts (2) and (b) by graphing y = xsinfl /x).
B3, Dhfferentiate each rigonometric idenfity to obtam a new

(or familiar) identity.

sin X

(a) tan x = (b} sec x =

cos x cos X
1l + cotx

CSC ¥

(e} sin x 4 cos x =
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B4, A semicirele with diameter () sits on an isesceles trangle
PO to form a region shaped like a two-dimensional ice-
cream cone, as shown in the figure. If A(6) 15 the area of the

55, The figure shows a cireular are of length 5 and a chord of
length &, both subtended by a central angle #. Find

N
semicirele and f(#) 15 the area of the triangle, find ulil?g
lim Al 3
ot Ecg'j
)

. FF 56. Let £(x) -— o —
10 10 vl —eoosix
o=, e {2) Graph £ What type of discontinuity does it appear to
P have at 07

(k) Caleunlate the left and nght lumits of £at 0. Do these
values confirm your answer to part (a)7



