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Fall 2015 Test through 3.7 p-1

Name:

Show your work!

You may not give or receive any assistance during a test, including but
not limited to using notes, phones, calculators, computers, or another
student’s solutions. (You may ask me questions.)

1. Compute the following derivatives.

(a) % [2%] = 322
d .
(b) o [3¥] = 37 In(3)
@ [ =0
@) )=

Set y = 2% so In(y) =
z® (In(x) 4+ 1).
d [ 18] _ (1 /ay.—2/3
() — [33 } = (1/3)z
d =i

® 4 [z7°] = 32
() - [ogale)] = il

(h) % [tan(z)] = sec?(x)

(1) % [arctan(z)] = ﬁ

§)) % [tanh(z)] = sech?(x)

xIn(z). Differentiating yields % = 1ln(z) + 1 = In(z) + 1, so y =
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. . 2 sin(3z)
that plugging in to ===

. 6 cos(3x
hmx*>0+ % = 6

.2
() ml;n;();sm(?»m) =
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2. Compute the following limits. If you use the Squeeze theorem or L’Hépital’s rule, then say so.
(a) lim e"=¢" =1
z—0t
(b) lim €* =0
Tr—r00
lim 1 = —
(c) Jim n(z) 00
(d) xli)ngo In(z) = o0
(e) lim 2 sin(3x)
1 — =
z—0t T ) )
lim,,_,o+ 6“’3(731) = lim;_, o+ 6% = 6 if we remember the last limit. Alternatively, if we note

gives a 0/0 indeterminate form, we can apply L’Hopital’s rule to get

Noting that —% < Zsin(3x) < % for x > 0 and lim,_, —% = lim:,;ﬁoo% = 0, we apply the

o
€T

squeeze theorem to conclude the limit is 0.

3z

2
(g) lim =€ =2e0lim, g+ 1 = 200 =00

z—0t T

2
(h) lim =% =
T—00 I

Plugging in to 2e% gives a co/o0o indeterminate form, so we can apply L’Hopital’s rule to get

6e5”
1

. li -1 - /2
(i) _lim sin (2) w/

limy oo = 00

(j)  lim sinh(z) = oo

Tr—r00
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3. If an electrostatic field E acts on a liquid polar dielectric, the net dipole moment P per unit volume is

P(E) = cosh(E) 1

sinh(E) E°
Show that lim P(FE)=0.
E—0t+
Plugging in gives a co — oo indeterminate form. Combining fractions gives

lim E cosh(E) — sinh(E)
E—0+ Esinh(E)

which gives 0/0 indeterminate form. Applying L’Hopital’s rule yields

lim cosh(E) + Esinh(E) — cosh(E) lim Esinh(E)
E—0+ sinh(E) + E cosh(E) B0+ sinh(F) + E cosh(E)

which still has 0/0 indeterminate form. Applying L’Hopital’s rule again yields

sinh(F) + F cosh(E) 04+0-1

li = =
B0+ cosh(E) + cosh(E) + E'sinh(E) 141+40-0

A ladder 10 ft long is leaning against a vertical wall. It starts slipping, such that the bottom of the
ladder slides away from the base of the wall at a speed of 2ft/s. Draw and label a diagram illustrating
this scenario. How fast is the angle between the ladder and the wall changing when the bottom of the
ladder is 6 ft from the base of the wall?

10t

-

X

We know 92 = 2ft /s and want to know %. We can relate x and y by y = arcsin(x/(10£t)). Differenti-

ating yields
dy 1 1 dx

dt /T ((w/(10f))? 10ft dt

Inserting ‘fi—f = 2ft/s and x = 61t yields

dy _ 1 i1 1 _1
dt 1—(3/5)25s 16/25 58  4s

Alternatively, you could use sin(y) = 2/(10ft) and implicitly differentiate to get cos(y)% = ﬁ % and

note cos(y) = /(10ft)2 — 2:2/(10ft). We then have
dy 10ft 1 dx

dt = JC0nyE 2 10% di

which is the same as above.
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/10 5. State

e the definition of “Continuous” and
e the definition of “Differentiable”.

Give an example of a function that is one but not the other.

e A function f is continuous at a if

lim f(z) = f(a).

T—ra
e A function f is differentiable at a if f'(a) exists.
The function f(x) = |z| is continuous (everywhere), but is not differentiable at a = 0 since

|0+ h| —h |0+ Al h

li = lim —=-1 li = lim —=1.
ST TR TR T T
/10 6. Use a linear approximation (or differentials) to estimate (8.03)%°.

Set f(x) = x2/3 so f'(x) = (2/3)x~'/3. Selecting a = 8 we have the linear approximation
1
f(z) = Ls(x) = f(8) + f'(8)(z — 8) =4 + 2 (x — 8)

so (8.03)%/2 = f(8.03) ~ 4+ %22 = 4.01.

p4



