Math 181
Recitation Quiz 6 (3.3, 3.5 -3.7)
SOLUTIONS

UNIVERSITY OF NEVADA LAS VEGAS

Please notify me if you feel there is a typo in need of correction.

1. Differentiate the following, you do not need to simplify

In x
a) f(X)=———
) 1) 1+In(2x)
SOLN: f(x)= [1+In(2x)]- @/ X)—In2x~(1/ 2x)-2 _1+In(2x) - In2x __1+In2 2
[1+In(2x)] X[+ x[1+In(2x)]
e*—e”
b) y= X —X
e“+e
SOLN:
, ef—e  (ef+e)(ef+e ) (e"—e)(e"—eT)
ef 4% (ex +e—><)2
e 42+ — (e -2+e™)
(e* +e7)?
_ 4
(e* +e7)?
c) y=tan*(x—v1+x?)
SOLN:
I N T (1—1(1+ x2) (zx)j
1+ (X =1+ x?)? 1+(x— /1+X2)2 2
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) 2\/1+7(1+ - x\/1+7) 2((1+ X)W1+ X2 — xy/1+ X2 1+ X2 )

_ V1+x2 —x _ V1+x2 —x _ 1
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Find the equation for the tangent line to the curve y _£ at the pointx =1
X

SOLN: y’=Xe ;e :y'(l)zgzo
X

y)=¢'
y-e=0(x-1) = y=e

. Prove di(coth x) = —csch’x by either method of your choice:
X

cosh x
sinh X

a) using the definition coth x =

SOLN:

i(coth X) =i(C?Sh X)
dx dx \ sinh x

_sinh x-sinh x —cosh x - cosh x
- sinh? x

_ —(cosh? x—sinh? x)

- sinh? x

o

~ sinh?x

= —csch?x

X —X

b) using the definitions coth x = eX +eix and csch X = ——
e’ —e e*—e
SOLN:

i(coth X) :i(ex +e‘xj

dx dx{ e —e™
(&) —e ) —(e"+e )(e"+e ")
- (ex _e—X)Z

e —2+e P — (¥ +2+e)

- (ex _e7><)2
4

2 2
:_(ex—e‘*j

= —csch?x



4. Find the numerical value of sech(0) and cosh™(1). (3.6 problem 5)

1 2
sech(0) = = =1
© cosh(0) e’+e™®

x =cosh™(1) = coshx=1
e'+e”
2
e +e =2
e —-2e"+1=0
. 2++/4-4
=TT g
2
x=In() =0

5. Prove coshx—sinhx=e. (3.6 problem 10)

) e +e ef-e
cosh x—sinh x = -

2 2
_(ef+e)—(e"-e™)
- 2
e +e”

2

—X

=€

6. Find the derivative of y =e*tanh™(x*—1)+In3/x*—1. Specify the domain of y.
(similar to 3.6 number 38)

y:ex-tanh‘l(x3—1)+%ln(x2—1)

’ 1 ’
'=¢*-(tanh ™ (x* =1)) +tanh " (x* =1)-e* +=(In(x* -1
y'=e*-(tanh™(x* 1)) (x* ~1)-€" +=(In(x ~D)

1 1 1
—e*.| —— 3% [+tanh H(x®=1)-e* += .2X
(l—(xg—l)2 J -1 3(x2—lj

Domain of tanh™*x is —1<x<1.
S0 -1<x*-1<1=0<x°<2=0<x<¥2 or xe(0,¥2).

DomainofInxis x>0.
S0 X*-1>0= (x-1)(x+1) >0 = (~o0,-1) U (L,0).

So total, the domain is (1,%/2).



COS MX —COS NX

7. Find the limit of lim > using L’Hopital’s rule. (3.7 number 16)
x—0 X
. COSmMX—Ccosnx .. —msinmx-+nsinnx
lim > =lim
x>0 X LH x>0 2X
_lim —m? coS MX + N” oS NX
LH x—0 2
_—m’+n?
2

8. Find the limit of Iim[i—ij using L’Hopital’s rule. (3.7 number 30)

-iInx x-1
. 1 1 . [ x=1-Inx
lim| ——-——|=lim| ———
i{Inx x=1) 1 (x=1)Inx
1
. x=1-Inx : 1_;
= lim XInx—Inx T —
XXX T Ik ==
X X
. x-1 . 1
= i T
XTI T X
X

. ( 1 j 1
=lim ==
x-1{ 24+ 1Inx 2

9. Find the limit of lim sinxInx using L’Hopital’s rule. (3.7 number 24)

x—0"

L. . Inx
limsinxIn x = lim ——
x—0* x—0" CSC X

. 1/x . —sinX

= [im—— = lim

LH x>0 —CSCX-COt X  x—0" X COt X

. —sin®x . —25in X COS X
= lim = lim -

x>0" XCOS X LH x-0" X(—SINn X) 4+ COS X
_ 200 _,

O)(-0)+1




X—>00

bx
In £1+3) _ bx-In(1+Ej
X X

bx
10. Find the limit of Iim[1+2) using L’Hopital’s rule. (3.7 number 34)
X

In(1+ax™
Iim[bx-ln(1+ax‘1)]:b-IimQ
X—>00 X—>0 X
1 a0 1
=b-lim2+&X___ =ab-lim——=ab
LH X—>0 —X X—>00
1+—
X

bx bx bx
Iim[l+3j :Iimexp{ln(l+ij }:explimln(ﬁEJ = exp(ab)
X X

X—>00 X X—>00 X—>0



