hw7

6. (a) sinh1 = (&' —e™') =2 1.17520

(b) Using Equation 3, we have sinh ™' 1 = In(1+ /17 + 1) = In(1 + /2) ~ 0.88137.
8. cosh(—=z) = %[c_x +e=(=%)] = %(e_"—' +e%) = %{:Bx + e ¥)=coshzx

1 1 13
= cothzx =

20. cothx = _ = =
tanh x tanhz  12/13 12

sech’z =1 —tanh’z =1 — [:%}2 = % = sechx = % [sech, like cosh, is positive].

1 1
h = =:" h = —_———=
COSAT = Sechw cosE 5/13 b
inh 12 13 12
tanhx = e = sinhx =tanhxz coshaz = sinha=— — = —
cosh x 13 5 5
1 1 5
hx = = he = ——=—.
ST = Sinhz CATT 195 T 12

30. f(x) =tanh(l +&**) = f'(z) = sech®(1 + ) % (1 + €>®) = 2e® sech?(1 + &)

34. y =xcoth(l +2?) = y = az[—esch’(1 +2?)-2z] + coth(l +z?) - 1 = —22% esch?(1 + z?) + coth(1 + z?)

42. y = xtanh ™'z +In\/1 — 2% = ztanh ' & + % In(1 — :c2:l =

1 1
y* =] tanh_l xT + 1 _mIE + E (1 — ,',}_’,‘2 ) [:—2.',1’,‘) = tanh_l xT

52. We differentiate the function twice, then substitute mto the differential equation: y = — cosh % =
Pg

d, T d? )
Ey = E sinh(%) P—; = sinh% = ﬁ = cosh(ﬁ;) % = P—; cosh %.W&‘ evaluate the two sides
+

_ d’y  pg P9z P9 dy\  pg . 9 PGT _ pg . PgT
separately: LHS = 2 =7 cosh T and RHS = T 1 =) =T 1+ sinh = Tcosh il
by the identity proved m Example 1(a).

4. Absolute maximum at +; absolute minimmm af o local maxima at b and +; local minimum at d; neither a maximum nor a

minumnum at ¢ and s.

6. There is no absolute maximum value; absolute minimum value is g(4) = 1; local maximum values are g(3) = 4 and

g(6) = 3; local minimum values are g(2) = 2 and g(4) = 1.
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10. f has no local maximum or minimum, but 2 and 4 are

critical numbers

of 1 2 3 4 5 x

14. (a) ¥ ()

16. f(z) =2 — 3z, = > —2. Absolute maximum
fl—2)= %; no local maximum. No absolute or local

TN,

20. f(z) =sinz, 0 < x < 7/2. Absolute maximum

F(%) = 1; no local maximum. No absolute or local

1NN,
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26. f(x) = £. No absolute or local maximum or

32

34.

. glz) = 23— = g'(xz) = %m_ws + %I—s,'a* = %m_ﬁﬁ{x +2)=

minimum value.

7

0 x

flx) =22 +2+2¢ = f(x)=62>+20¢+2=2(3x"+=x+1). Using the quadratic formula, f'(z) =0 <

14411
r = —
6

. Since the diserimininant, —11, 1s negative, there are no real soutions, and hence, there are no critical

numbers.
3t—4 if3t—4>0 3t—4 ift>3
g(t) =[3t — 4] = . =
—(3t—4) if3t—4<0 4-3t ift<?
3 ift>% _ S
g'(t) = . and g'(t) does not existat £ = 3, so ¢ = 3 is a critical number.
—3 1ft<%
x+2

3w5/’3 .

g'(—2) = 0 and ¢'(0) does not exist, but 0 1s not in the domain of g, so the only critical number is —2.

2 2 1
.g(f) =46 —tanf = g'(f)=4—sec"d g'(f)=0 = sec"f=4 = secl==%2 = cosf=+5; =

6 = £+ 2nm, 2 + 2nw, & 4 2nn, and 3F + 2n are critical numbers.

Note: The values of 8 that make g(6) undefined are not in the domain of g.

. fl@) =5+54r —22° [0,4]. f'(z) =54—62’ =6(9—2") =6(3+x)(3—2)=0 & xz=-33 F(0)=5,

f(3) =113, and f(4) = 93. So f(3) = 113 is the absolute maximum value and f(0) = 5 is the absolute minimum value.

x

. flz) = g e [0.3].
. _(Iz—m—l—l)—m@m—l]_mz—x+l—2m2+m_ 1— 2’ _(l+2)(1—=) _
Fil=) = (22 —x—+1)2 - (x2 —x+1)2 (2l —z+ 1) (22—2+1)? =0 & ===,

but = = —1 is not in the given interval, [0, 3]. £(0) =0, (1) = 1, and f(3) = £. So (1) = 1 is the absolute maximum

value and £(0) = 0 is the absolute minimum value
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80. f(zx) =z —Inz, [3.2]. f(z)=1-2=22 f(z)=0 = =z=1[Note that0 isnot in the domain of f]

bal—

f(3)=5-In

(1) = 1 is the absolute minimum value.

~ 1.19, f(1)=1,and f(2) =2 —1In2 = 1.31. So f(2) = 2 — In 2 15 the absolute maximum value and
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