Homework 10 Solution

Part1

1.

(a) Using the Test for Monotonic Functions we know that f is increasing on (—2, 0) and (4, c0) because f’ > 0 on (—2,0)
and (4, c0), and that f is decreasing on (—oo, —2) and (0, 4) because f’ < 0 on (—co, —2) and (0, 4).
(b) Using the First Derivative Test, we know that f has a local maximum at = = 0 because f’ changes from positive to

negative at z = 0, and that f has a local minimum at 2 = 4 because f’ changes from negative to positive at z = 4.
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possible graph of f

fl@)=a1—a, [-1,1]. f(z)==" %(1790)71/2(71) +(1-2)Y2(1) = (1 —2)" /2 [-3z+(1—2)] =
f(x)=0 = x=2f'(z)doesnotexist < x=1 f'(z)>0for—1<z<2andf (z)<0for2 <z<l,s0

f(3) = %\/I = 2/3 [~0.38] is a local maximum value. Checking the endpoints, we find f(—1) = —v/2 and f(1) = 0.

Thus, f(—1) = —/2 is the absolute minimum value and j(%) = 2 /3 is the absolute maximum value.
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J'(x) =0 = x= —%orz =3, but3isnotin the interval. f'(z) > 0for —% <z < 2and f'(x) < 0 for
—2<z< —%, 80 f(—%) = #}:’9 = —% is a local minimum value. Checking the endpoints, we find f(—2) = —2 and
J(2) = 2. Thus, j‘(f%) = —3 is the absolute minimum value and f(2) = £ is the absolute maximum value.
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J'(z) > 0for -4 <z <land f'(z) < Ofor —2 < 2 < —3,s0 f(—1) = v/3/2 s a local minimum value. Checking the

endpoints, we find f(—2) = f(1) = v/3. Thus, f(=3) = v/3/2 is the absolute minimum value and f(—2) = f(1) = v/3is

the absolute maximum value.



Part 2

2.

Letu = 1/x,s0du = —1/2* dz. Whenz = 1,u = 1; whenz = 2, u — % Thus,

2 1/= 1/2
/ c da::/ e” (—du):—[eu]imz—(elﬂ—e):e—\/ﬁ_&.
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Letu = —22,sodu = —2zdz. Whenz = 0, w = 0; when z = 1, w = —1. Thus,
1 —:czd o -1 _ld 1 w 717_1 -1 _ 0 1 1—-1
foxe T=J)o € ( 2 'U‘)* 2[8 ]0 o 2(8 e)*z( /e).

Letu =1+ 2x,s0x = %(u—l)anddu:?dx. When = 0, w = 1; when = 4, v = 9. Thus,
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Letu = Inx, so du = —m. When z = e, w = 1; when z = e*; u = 4. Thus,
x
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/ dr =[ u*”zdu=2[u1/2} —92(2-1)=2.
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Letuw = ¢e* + z,s0du = (" + 1)dz. Whenz = 0,u = 1; when z = 1, u = e + 1. Thus,

1 = e+1 et1
ﬁ Z:Iidz:/; %du:[ln‘uql =Inle+ 1| — In|l] = In(e + 1).

Letu = sin ! a, so du = . Whenz = 0, u = 0; when x = %, u = %. Thus,
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3.

Letu —x,dv —cosmrde —= du—dx,v— %sinﬂ'a:. Then

1/2 1 1/2 1/2 1 1 1 1/2
/ xcosmrdr — [—:csinmc] ff —sinmcda:—(]—[—cosmv]
0 ™ 0 2

0 w ™ s ™ 0

1 1 1 1 T2
= T a0 =5~5 o 55

Firstletw = 22 + 1,dv = e *dz = du = 2zdz,v = —e *. By (6),
fol (z° + 1)e “do = [—(2? + 1)e_ﬂ; + fol 2ze “dr = 2 '+ 1+2 fol ze ©dz.
NextletU =x,dV =e “der = dU =dz,V = —e “. By (6) again,
fol ze “dr = [—:cefz](l) + fol e Tdr =—e '+ [—eiﬁ] Lo el el +1=—-2""4+1. So
1/ 2 —= g _ -1 —1 _ -1 —1 _ -1
f() (z° +1)e "dr=-2e " +1+2(-2e " +1)=-2¢ " +1—4e " +2=—6e  +3.
Letw =1, dv =coshtdl = du = dt,v = sinht. Then
fol tcoshtdt = [tsinh t]é - fol sinhtdt = (sinh 1 — sinh0) — [cosh ﬂ(l) = sinh 1 — (cosh 1 — cosh0)
=sinh1 —cosh1+ 1.

‘We can use the definitions of sinh and cosh to write the answer in terms of e:

sinhl —coshl+1=3(e' —e ) —3(e'+e )+1=—e"+1=1-1/e.

Letuzlny,dvzidy:y_lfzdy = du:ldy,vz2y1/2.Then
Y

Vy
% Iny 9 o 1/2 a
/—dy:P\/;lny] f/ 9y~ Y dy:(61n9741n4)7{4\/g;] —6In9 —4lnd — (12— 8)
4 \/i 4 4 4
—6In9 — 4lnd — 4

Letw = In7, dv = r2dr = du = %dr, v = %T‘l. Then

f13r31nrdr:[ lnr] fl —rgdfrfgl In3 — Of—[z 4}?:%ln3fi(8171):81 In3 — 5.
First let w = 2, dv = sin2tdt = du = 2tdi,v = f% cos 2t. By (6),
fozﬂ sin 2t dt = [ ; cos Qt] + f tcos2tdt = 2% + fo% tcos2tdt. Nextlet U = t, dV = cos2tdt =
dU = dt, V = % 5 sin 2¢. By (6) again,

> teos 2t dt = [Ltsin2t]2" —
0 2 0

02” Lgin2tdt =0 — [—icos?t]iﬂ =1-

= 0. Thus, 027' t?sin 2t dt = —2x2.

4. The integral represents the sum of the area of a triangle with height 1 and width 1 and of a semi-circle
with radius 1, which is equal to

T+ /4



