CHAPTER 12, REVIEW EXERCISES, page 808

1.

11.

12.

13.

14.

15.

120° =2~ rad. 2. 450°=38 77 =L rad.
22502~ 23 7= 3% rad, 4. Uzrad=11(2)=11(30) = 330°.
— 32 rad = —3(180) = —450°. 6. —2xrad=—21(180)=—315°.

cos@ =+ implies that =% or .

cot@ =—+/3 implies that &=150° or 330°.
f(x)=sin3x; f'(x)=3cos3x. 10. f(x)=2coss; f'(x)=—sins.

f(x)=2sinx—3cos2x.
f'(x)=2cosx+3(sin2x)(2) = 2(cosx + 3sin2x).

f(x)= sec? /x.
f'(x)= 2sec\/;disec\/; = 2secx/;(sec\/;tan\/;)di\/;
X X

2 \/_tan\/;
= (sec? vx tan/x)x 2 = 22 VX .
( ) .

f(x)=e "tan3x.
f'(x)=—e " tan3x +e “(sec’ 3x)(3) = e *(3sec’ 3x — tan 3x).
f(x)=(1-csc2x)’.
f'(x)=2(1-csc2x) di (I1—csc2x)=2(1—csc2x)(csc2xcot2x)(2)
X
=4(1—csc2x)(csc2xcot2x).

f(x)=4sinxcosx.

£'(x) = 4[sin x(—sin x) + (cos x)(cos x)] = 4(cos’ x —sin® x) = 4 cos2x.
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16.

17.

18.

19.

20.

21.

22.

COSX

Jx)=

l—cosx
(x) = (I-cosx)(—sinx)—cosx(sinx) _ sinx
(1-cosx)’ (1-cosx)*
1—
f(x) _ tanx '
1—cotx
() = (1-cot x)(—sec” x) — (1 - tan x)(csc” x)
(1-cotx)’
_ —sec” x+sec” xcotx—csc’ x+csc’ x tan x
(1—-cot x)2
_ (cotx—1)sec’ x—(1-tan x)csc’ x
(I1-cotx)’ '
£ =In(eos® x); f'(x) = ZESVESND _ 5 o

cos’ x
f(x) =sin(sinx); f'(x)=cos(sinx)-cosux.

f(x)=e" -cosx.

sinx sinx

f(x) =™ (—sin x) + (cos x)e 4 (sinx)=e
dx

f(x)=tan’x. f'(x)=2tanxsec’ x.

(—sin x + cos’ x).

So the slope is f ’(%) = 2(1)(\/5 )* =4, and equation of the tangent line is

y—1=4(x—-%),or y=4x+1-r.

y=cos’ x; y' =-2cosxsinx.

Setting y'(0) =0, we obtain x =0, £, 7 as the critical points of f.

The sign diagram for /' is show below.
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23

24.

25.

12

We conclude that

a. f1s increasing on (5, 7) and fis decreasing on (0,%).

b. The relative minimum value of f is f(5) =0.

Next, y" =2sin’ x—2cos’ x = —2(cos’ x —sin’ x) = —2 cos2x.

Setting y” =0, we obtain x =Z and 2. The sign diagram for /" follows.

-==0 +++++0 ----
4 ! I —>x
o I 3n

4 4

We conclude that

c. f is concave upward on (£,3%) and f'is concave downward on (0,%)U (3%, 7).

4974

d. The inflection points of fare (£,1) and (3£,7).

The graph of f follows.

05 1 1.5 2 25 3

. Let u=2x sothat du=2dx, or dx=3du. So

I cos%xdx:§J cosudu=3sinu+C=2sinzx+C.
I sin’ 2xdx=%_[ (1-cos4x)dx =1x—1sind4x+C.

I xescx?cotx® dx. Put u=x?, then du=2xdx. Then
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26.

27.

28.

29.

30.

31.

32.

33.

I xcscx’ cotx? dx :%J- cscucotudu

=—Lescu+C=—-Lesex’ +C.

Let u=x and dv =cosxdx so du=dx and v=sinx. Then integrating by parts,
we have

I xcosxdx:xsinx—J sinxdx =xsinx +cosx+C.

Let u =sinx so that du = cosxdx. Then

f sin® x cos x dx =J u'du=1sin’ x+C.

f e sine’ dx =—cose” +C.

Let u =sinx so that du = cosxdx. Then

1 1
R o
Sin- x u u S x

2

/4 7l4
I tan x dx = —ln|cosx” =—Iln—.
0 0 2

7l2 COS X /2 COS X /2 .
j — =J — dx=J sin "~ x cosx dx
76 ] —cos” x 7/6sin” X /6
/2
1
=—— =—1+2=1
Sinx|_
n . 3 n . . 3
f sinx(1+ cos x)dx='[ (sinx +sinxcos” x)dx
0 0

= —cosx—%cos4 x‘z =(1-H-(-1-H =2

Sal4 . |5u/4
A:j (s1nx—cosx)dx:—cosx—smx|
/4 /4

_ (@4_@)_(_@_@) =242 sq units.
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34.

35.

36.

12

P(t) =400+50sin(Z); P'(t) =50(Z)cosZ. Therefore,
P'(4) =25 cos =3F 5 =3,

that is, the fox population is increasing at the rate of 2%~ 6.5 foxes per month.
Next, p(¢) =3000+500 cos(f—zt); p'(t)= —SOO(%) sin-.

Therefore p'(4) =—%%sinZ = —(%)(@) = 1253z, that is, the rabbit population

f 125f;r

is decreasing at the rate o , or 113.4 rabbits per month.

R(t) = 60+ 37sin’(7;).
R'(t)=37(2) sin(%) : cos(” )(12) %sin(%) [sin26 = 2sinHcosd]

Setting R'(1) =0 gives = =0, 7,27, .... Sot=0,6,12,....
Therefore, 1 =6 isa cr1t1ca1 point in (O 12) Now
R'(1)=3= cos( ) z= cos( )

Since R"(6) = 37” < 0, the Second Derivative Test implies that the occupancy

rate is highest when t = 6 (the beginning of December).Next, we set R"(¢) =0
giving - =%, or ¢ =3. You can show that R"(3) <0 and so R'(¢) is maximized
at ¢t = 3. So the occupancy rate is increasing most rapidly at the beginning of
September.

The average occupancy rate is
= [60+37s1n (f; ]dt _EI 60dr + = J' 37 sin? (m)dt

12

:60+37J. [1 cos’” ]dt—60+ [t— sin 37 ( )]0

=60+31[12—(£)(0)] ~ 785, or 785 percent.
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