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Math 2301-103 Fall 2017 Test through 3.7 p.1

score | possible | page Name:
30 1
30 2 Show your work!
20 3 You may not give or receive any assistance during a test, including but
20 4 not limited to using notes, phones, calculators, computers, or another
100 student’s solutions. (You may ask me questions.)

1. Determine whether each of the following statements is True or False.
Correct answers are worth +3, incorrect answers are worth —2, and no answer is worth +1.

(a) True False sinh(0) + cosh(0) = 1.
True. sinh(0) + cosh(0) = (e —€%) + (e +€%) =0+1=1.

2
(b) True TFalse lim —e** =6.

rz—=0t T

.2 . .1
False. lim —e3® =2¢% lim — = 200 = 00 # 6.
20+ T =0t T

(¢) True False If f(a) < N < f(b) then there exists ¢ € (a,b) such that f(c) = N.
False. This is almost the Intermediate Value Theorem but lacks the assumption that f is contin-
uous on [a, b].

(d) True False lim In(52") = occ.

r—
True. lim In(52°) = lim In(t) = occ.
T—00 t—o00

() True False lim arctan(e®) =1.
r—r00

[3.5#37] False. lim arctan(e”) = 7‘lim arctan(t) = g # 1.
L— 00

xr—r 00

1
(f) True False lim n(x) = —o00.
r—0t ( L)IJ
In(z —00
3.7#9] True. li = —=—
B.7#9] el T = G = o0
(g) True False d (arcsec(x)) !
T — (ar 7)) = ————.
& dx V1 — 2
1
False. — (arcsec(z)) = ————; see table 11 in section 3.5.
dT( (z)) Va2 —1
d 2y
h) T Fal — (tan"1(3?)) = )
(h) True alse i ( an” " (y )) 1442
: : d —1(,2 2y 2y
False. Using the chain rule, & (tan™'(y?)) = W(Qy) =1z ek eyt

(i) True False % (sinh(cosh(z))) = cosh(cosh(z)) sinh(z).

d
True. Using the chain rule, — (sinh(cosh(x))) = sinh’(cosh(z)) cosh’(x) = cosh(cosh(z)) sinh(x).

dx
. d 1
() True dFalse T (1og5(11:)) = In(5). ] 1
False. . (logs(x)) = 2In(5) and in general . (log,(x)) = TIn(a)’
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Math 2301-103 Fall 2017 Test through 3.7 p.2

2. Compute the following limits. Show your work and/or explain your reasoning. In particular, say when

you use L'Hopital’s rule, and give the functions used to squeeze when you use the Squeeze Theorem.

et —1

50 sin(t)

(a)
[Similar to 3.7#5] Plugging in gives % = %, which is indeterminate in the correct form to apply
L’Hopital’s rule, so we apply it and get

e3t3 1.3
im—— = — =3.
t—0 cos(t) 1

. x—sin(x)
e
[Based on 3.7#21] Plugging in keeps giving 0/0 indeterminate form, so we apply L’Hopital’s rule

3 times, to get

0-0 0 . determinat
= —— = — indeterminate
0 0
’ 1- 0
"2 i ﬂ = — indeterminate
x—0 3I2 0
e sin(z) :9 indeterminate
z—0 Ox 0
’ 1
LH cos(x) _1
z—0 6 6
(Instead of the last use of L'Hopital’s rule, we could have used the known limit lin%) sin(z) =1,
r— X

(c) 1im+ zln(x) =
z—0
[3.7 Example 6] Plugging in yields 07 (—o0), which is indeterminate but not in the form for
L’Hépital’s rule. Rewriting to get —oo/co form, we can apply L’Hopital’s rule to get

lim ——= = lim = lim —x=0.
r—0+

(d) lim _o=  _

T—=00 /2 + 1
[Similar to 3.7#43] Although plugging in gives co/co indeterminate form, L’Hopital’s rule gets
stuck in a loop. Instead we can use algebra and get

-1
lim S5r «x ) 5 5

— im = =5.
v /g2 4 1ot aooo/T4272 V140

(e) lim 322 sin <1> =
x

x—0

[Similar to 1.4 Example 9] Set

fla) = —3a2,
g(x) = 32”%sin (;) , and
h(z) = 32*

Since |sin(-)| < 1, we have f(z) < g(x) < h(z) when x is near 0 (and for all z # 0). We can
compute lir% fx) = lir% h(z) = 0, so the assumptions of the Squeeze Theorem are satisfied and
xr—r Tr—r

we can conclude lim g(z) = 0.
x—0
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/10 3. Use a linear approximation to estimate (8.03)%/3.
[Similar to 2.8#13] Set f(z) = z%/3 so f'(z) = (2/3)2~'/3. Selecting a = 8 we have the linear
approximation

f(x) = Ls(z) = f(8) + f'(8)(x — 8) = 82/3 + 28*1/3(95 —8) =4+ é(x —8)

so (8.03)%/% = f(8.03) ~ 4 + 203 = 4.01.
(1 + xﬁ)sin(Zx)

a8 +1
Applying the natural logarithm to both sides and using rules of logarithms yields

/10 4. Use logarithmic differentiation to compute the derivative of y =

1
In(y) = sin(2z) In(1 + 2°) — b} In(z® +1).

Differentiating both sides yields

! 6a° 1 827
% = cos(22)21n(1 4 2°) + sin(2z) 1 foG ~3 zgi T

Solving for 3’ then gives

6s° 1 87 )(1+x6)‘“i”(2‘”)

/I . 6 =
Yy = (COB(Z%‘)QIH(I + 2°) + sin(2x) 526 22841 =T
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5. Let f(z) =3+ 2% + tan (772_1’) on the domain —1 < z < 1. Find (f_l)l (3).

[Similar to 3.2#37] We will use the general formula
1
f =)

By observing that f(0) = 3 + 0% + tan(0) = 3, we have f~!(3) = 0. We can compute f’(z) =
2z + sec?(mz/2) %, so

() ) =

TV 1 1 1 ~ 2cos?(0)
U8 = 710 = 7o)~ 0Tz~

2
—

6. 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 3ft/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?

[Similar to 3.5#-39]

10ft

—

T

We know 92 = 3ft /s and want to know %%, We can relate  and 6 by 6 = arcsin(z/(10ft)). Differenti-

ating yields
de 1 1 dz

dt /T ((w/(10f))? 10f¢ dt °

Inserting % = 3ft/s and x = 6ft yields

do 1 1 3ft 1 3 1 3 53 3

dt~ /T—((6f/(10/)2 10ft s \/T—(3/5)210s  /16/2510s  410s 85’

Alternatively, you could use sin(f) = x/(10ft) and implicitly differentiate to get cos(6)% = 13z % and

note cos(f) = /(10ft)% — 22 /(10ft). We then have
do 10ft 1 dx 1 3ft 1 3ft 3

dt — J(10f)2 — o2 10ft dt — \/(T0f6)2 — (6f)2 s Voafi2 s 85’

which is the same as above.
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