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34. (a) If dP /dt = 0, the population is stable (it is constant).
dP JE B P
By a— U= P= Pl e 1——
® G b 7"0( P,J o P.
If P. = 10,000, 7o = 5% = 0.05, and 8 = 4% = 004, then p = 10,000(1 — %) = 2000.

B = 0.05, then P = 10,000(1 — 5) — (. There is N0 stable population.
5

35. (a) If the populations are stable, then the growth rates are neither positive nor negative; that is,

dcC aw
—EﬂOand’d—t——O.

(b) “The caribou g0 extinct” means that the population is zero, Of mathematically, (e =1k

(c) We have the equations %Ct- _ aC — bCW and C%%/ — _cW +dCW. Let dC/dt = dw/dt = 0,0 =005,

p=0.001,c= 0.05, and d = 0.0001 to obtain 0.05C — 0.001CW = 0 (1) and

—0.06W + 0.0001CW = 0 (2). Adding 10 times (2) to (1) eliminates the CW -terms and gives US
0.05C — 05 =0: = C = 10W. Substituting C = 10W into (1) results in

0.05(10W) — 0.001(10W)W =0 < 05W —0.01W? =0 < oW —W?=0 ©
w0 —W) = 0 & WwW=g0or 50. Since C = 10W, C = 0 or 500. Thus, the population pairs (C;
that lead to stable populations are (0,0) and (500, 50). SO it is possible for the two species t0 Jive in harmon:

35 Derivatives of Trigonometric Functions

1. f(az):w~3s'm:s &z =1 —ouned
2. f(z) = zsin & () = n Cus + (sinz)-1= zcosT +sinT
3. y:sin:c+10tanx = v :cosx+1()sec2m
4.y:2cscw+5wsw = y’:—205cmcot:c-5sinm
5. g(t) = t3cost = Jg ()= t3(—sint) + (cost) - 342 = 3t* cost — 3 sint or t*(3cost — tsint)
6. g(t) = 4sect +tant = gt = Asecttant + sec?
1. h(0) = gcsch —cotd = W () =0(— cscBcot8) + (csch)-1— {— csc?0) = csct _ fcschootf S
8.y:u(acosu+bcotu) =
Y :u(~as’mu—bcsc2u)+(acosu+bcot'u)~1:acosu+bcotu~ausinu—bucsczu

3 f:@gﬂm;@ﬁﬂ:cmﬂsm

9. y= =
Y= cosz ¥ (cosz)? cos? T

14sinT

T + COST

) sk cosz)(cosT) = (el sinz)(1 — sinz) _ TCoST+ cos?x — (1 — sin® )
o (x + cos z)? o (x 4 cos x)?

e mcosm+coszac “i{one ®) I COS T

= ol
(x + cos x)? (x + cos x)?

sect
1. —
1. £0) 1+ sect &
(sec 6 tan 0) — (sec 0)(sec 0 tan g) _ (secftan 0)[(1 + sec g) —sec] _

; e (1 + sec 0) S
I (14 sec g2 B

(1 +sec 0)?




g — 0.05,
S us
-~
pairs (C, W)

/e in harmony.
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6 cot @ + csc? 0

sec f tan 6
(1+sec)?

SECTION 3.5 DERIVATIVES OF TRIGONOMETRIC FUNCTIONS O
y= tanz — 1
sec T
dy _ seczsec’ z — (tanz — 1)secztanz  secx (sec® z — tan® z + tan z) _ 1+4tang
g sec? = sec? ~ secx
Another method: Simplify y first: y = sinx — cosz = 3y’ =cosz + sinz.
sinz , _ a°cosz — (sinz)(2z)  z(xcosz — 2sin z) zcosx —2sinzx
13. y= > S = 5 — 5 —
X (.Z'Q) x 3
14y =csc (6 +coth) =
y' =csch (1 — csc® ) + (6 + cot B)(— csc b cot B) = csc b (1—csc®@ — O cotd — cot? 9)
= csc (— cot® @ — O cot 6 — cot? 6) [1 + cot® 8 = csc? 9]
=cscf (—0cot 6 — 2cot? §) = —csch cot O (6 + 2 cot 0)
15.y=secO tanf = y' =sech (sec®6) + tand (sechtanf) = secl (sec? 6 + tan® 6)
Using the identity 1 + tan® 6 = sec? 6, we can write alternative forms of the answer as
sec (1 + 2tan® ) or  secf(2sec’d—1)
16. Recall that if y = fgh, theny’ = f'gh + fg'h + fgh'. y = zsinzcosz =
d_y =sinzcosz +zcosrcosx + xsinz (—sinz) = sinzcosz + xcos® z — zsin’ x
T
d d 1 i — - 1
) - (- = (smx)(O.) : 1(cosz) b .C(;S:E et . c?sm S it
dz dz \ sinz sin® sin® ¢ sinz sinz
d d 1 — 1(—si i 1 i
- 4 _ (cosz)(0) — 1(—sinz) _ sinz _ S Lm Ll
dz dz \ cosz cOsZL Cos? e U leos®  COST
" d o) - a (Cf)SZI?) - (Sinx)(’*sinw.) 2’ (cos z)(cos z) = “Sin2:v.+2cos2;v ST 12 LGP w
dr \sinz sin® x sin® x Sint @

BNf(2) = cosz =
e - i flz+h) — f(z) = cos(z + h) — cosz el coszcosh —sinzsinh — cosx

h—0 h h—0 h h—0 h

: cosh —1 ; sin h . cosh—1 : . sinh
= lim [ cosz —sinzx =cosz lim ——— —sinz lim
h—0 h h h—0 h

h h—0

= (cosz)(0) — (sinz)(1) = —sinz
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Ay=tanz = y =sec’z = the slope of the tangent line at (Z,1) is sec? z= (\/5)2 = 2 and an equation

of the tangent lineisy — 1 =2(z — §) ory =2z +1 — %.

2y=(l+z)cosz = y =(14z)(—sinz)+cosz-1. At(0,1),y" = 1, and an equation of the tangent line is

U 1=1(z—0),ory=xz+1.

By=z+cosz = ¢ =1-sinz. At(0,1),y’ = 1, and an equation of the tangent line is 7—1=1(x =0), of

— 1 1.
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35. 1imO %I— = 1"111%) 3—S1’n3—w [multiply numerator and denominator by 3]

sin 3x

=3 lim [asw—»O,Bm—rO]

Sz—

— 3lim S“e‘e [let 6 = 3] A

6—0

=3(1) [Equation 2]
sin4x sin 4z 7 4 sin 4x 6x
36. li =l B == lm ———
;I—KHJ sin 6z 2ob ( T sin 6x> 5o 250 6 5in 62

sindzr 1 6x 1 2
— 41 . _a(1)-=(1) =%
lim =77 " § o0 sin 6z W5 =3

. tan6t 3 sin 6t . " . 6sin6t .. il : 21
37. lim — ClmlY—— A a9t = lim - lim dim ——
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sin 6t i 20 Bl
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® éxﬁ% sin 0 —61}1—% STy O eing -1#0
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. sin(cosf) sin 1 :
39, = =—=
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= . . 7 i . t
a0, im sin® 3t _ i (sm 3t sin3 ) Y 3 yim sin 3
#5012 t—0 t t t=20= o 15050
3 2 : 2
- (hm sm3t> - (31im sm3t> —(3-1)2=9
t—0 1 t—0 3t
 cot2x _ . COS2T Smos (sinz)/z 2 ilf,% [(sinz)/2]
M. lim _ fim 22225 = lim cos2% | 10y T Cimcos2t) = o
- scx  =—0 sin2z 2—0 (sin2z)/z @—0 2 hrr%)[(sm 21x) 2]
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: sinz — COS T sinx — COS T : sinx — COST
2 lm — =™ e lim : -
/A COS2® A CORS s & z—n/4 (COSZT + S x)(cos T — sin T)

-1 —1

o

. e
s—m/4 COST + ST cos g + sin 3

ator and denominator by 6. (sin f also works.)

43. Divide numer
sin 6

sin 0 I
lim——sirl—e——'——hm/,—_’/_alé‘np,_t—’—'__,}/__l
28 g i = in6 T Zhisl
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