Analysis 1, Summer 2023
List 10

Review for Exam 2

240. Calculate the following limits, if they exist:
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(a) lim rorm : from algebra or L’Hospital
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(c) lim ze™® =[0] from L’Hospital with z
€$

T—00
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(d) xli)rglJr 2?In(x) =[0] from L’Hospiral with lnx(—as)

(e) lim 2 In(z) =[0] just from plugging in z = 1

r—1

2 — g2 —2x—2 |1
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Compute lim
z—0

Compute lirr(l)(cos 62)"/**. Hint: First compute liH(l) ln((cos 6x)1/x2).
T T—
In(a’) = bln(a)
1
ln((cos Gx)l/w2> = — In(cos 6x)
T

1 6
lim 1n<(cos Gx)l/x2> = lim H(Lzm)
z—0 z—0 xz
L7: 1 cos 6z ( 6Sll’1<6.]]))
x—0 2[1;'
i —3sin(62)
z—0 1z cos(6x)
L'H . —18 cos(62)
= lim y
=0 —6x sin(z) + cos(6x)
—18
- " =18
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Since In(Answer) = —18, we have Answer = |e %]

Give an equation for the tangent line to y = /x + 23 at z = 1.

y=2+1(z—1)[ory=1Iz—
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x
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Use the Quotient Rule and the Product Rule to compute d_y for y = n(xQ) ¢
x x

2(In(x)e” + Je*) — In()e”(22) ﬁ(w In(z) — 2In(z) + 1)

Xz

Give an equation for the tangent line to y = e* % at x = 0. |y = 40 + 1

Calculate the derivative of €5 in two ways:
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(a) Use the rule < [e”] = e” along with the Chain Rule (here ¢ = f(g(x))
with f(z) = e* and g(z) = 5z). €°* - 5, which is .
(b) Use algebra to rewrite €°* = (e°)* and then find the derivative of that

a® - In(a). (®)* - In(e®), which is .

Calculate the derivative In(5x) in two ways:
(a) Use the rule <1 [In(z)] = 1 along with the Chain Rule (here In(5z) =

f(g(z)) with f(z) = In(z) and g(z) = 5x). = - 5, which is .
(b) Use algebra to rewrite In(5x) = In(z) +In(5) and then find the derivative of

that function. % + 0, which is .

. . d
function using the rule 3 [aﬂ

On what interval(s) is the function 2°—6z411 increasing? | (—oo, —v/2) U (v/2, 00)

On what interval(s) is the function 2® — 62 + 11 concave up? | (0, 00)

Find the z-coordinates of all critical points of (2z + 3)e**. |z = —1
Find the z-coordinates of all inflection points of 4923 —15224+17. |z = -5, 2 = %
Find the z-coordinates of all inflection points of 2° + 102* — 5023 + 8022 — 15.

Find the absolute minimum of f(z) = 1a2* — 423 + 222% — 48z + 32 on [1,9].
|z =2 AND z = 6 both have y = —4|

Find the critical point(s) of g(z) = V322 +4zx + 1. [z = -1, x=-=, x=—=

Find all the critical point(s) of the function
f(z) = 2* — 122° + 302 — 28x

and classify each one as a local minimum, local maximum, or neither.

xr = —1 is neither, x = 7 is a local min‘

Find all the critical point(s) of the function
flz) = 2(6 —2)*?

and classify each one as a local minimum, local maximum, or neither.

18 =5
After simplifying, f'(z) = 3(6——x):f/37 so the critical points are x = % (where f’
is zero) and = = 6 (where f’ doesn’t exist). The fact that |z = £ is a local max

can be found from the First or the Second Derivative Test, but the fact that
’:c = 6 is a local min‘ requires the First D. Test because f”(6) is not defined.




Y¢257. Suppose f(z) is a differentiable function for which f(6) = 2 and f/(6) = 0 and
f"(6) = 3. Does the function have a local minimum at = = 67 because
f/(6) =0 and f”(6) > 0.
A local maximum? because that would require f”(6) < 0.

7 258. Suppose f(z) is a differentiable function for which f(3) = 0 and f/(3) = 2 and
f"(3) = 6. Does the function have a local minimum at x = 37 because
1'(3) # 0 so = 3 is not a critical point.
A local maximum? because f'(3) # 0 so x = 3 is not a critical point.
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259. Calculate the value of/ (4 —2%)dz. %
—2

2
260. Find the value of/ V4 — 22dz. |21 This is the area of half of a disk with
—2

radius 2.

261. Compute the following indefinite integrals:

(a)/de:
() [(o+6)do = [+ 621 ]

(c)/%dx: 8In(z) + C

(d) /qu: 81n(q) + C

(e) /x2 cos(z’) dz = | Lsin(2”) + C

(f) /332 cos(z)dr = |2z cosx + (2 — 2)sinz + C | using parts twice.

262. Compute the following definite integrals:

(a)/1(2x+6)dm:

T 2
(b) /0 5 sin(u) du =
231

(c)/l(x3+2x—7)dx: 1

13

(d) /07T 2¢’ sin(5t) dt = 3(67r +1)

263. Compute the following integrals of rational functions:

2v + 3
(a)/10x2+30x+40dx: Lin(z*+3z+4)+C




dr =|2* + 62+ 8In(z) + C

1022 + 30z + 40
o) [
X
© /3 1022 + 30z + 40
C
1 T

dz =20 + 81n(3)

3 T
(d) /mdl’— %arctan(§)+0

2
(e) /o 10%_’_40 dr = z—g because arctan(l) = 7 and arctan(0) = 0

< 11 1
[ —de=1lim(———)=|—
(1) /2 PR (64 4b4> 64

264. Find the area of the domain
{(z,y) : 0<or <7, 0<y < 5sin(5)}

/Oﬂ 5sin(§) = [— 10 cos(%)r:;T =

265. Find the area of the domain
{(z,y):0<z <7, 0<y<2xsin(3x)+4x}.

™ ™ s 2
/ (2xsin(3x) + 4x) :/ 2z sin(3z) dz + / drdr = 37 + 27?
0 0 0

v
parts basic anti-derivative

266. Find the area of the region bounded by the curves y = 22 and y = 10 — 22.

. 5

\/5((10—352) — %) dz = 3

267. Calculate the area of the region bounded by x = 1, y = 1, and y = In(z).

Option 1: / (top — bottom) dz :/ (1 —In(z))de =|e—2
1 1

1 i
Option 2: / (right — left) dy —/ (e —1)dy =
0 0

¢268. (a) Find the area of the region bounded by y = 2? + a and y = az?® + 2, where
a € [0,1) is a parameter (your answer will be a formula using a).

The intersections are when xr = =+, /Z—:?. The area is

(a—2)/(a—1) —4(Cl . 2)3/2
(ax? +2) — (2% +a))do = ——2 .
/ (@—2)/(a—1) ( ) 3(a—1)1/2
(b) Among all such shapes, what is the smallest possible area? The function

fla) = ;%Ei;f))j/; has f’(a) =0 when a = 3.
269. Calculate the volume of the solid formed by rotating
{(z,y):0<z <7, 0<y<azxVsinz}
around the z-axis.

™ ™
/ W(x\/sinx)de:W/ xzsinxdxzm
0 0



270.

271.

272.

Calculate the volume of the solid formed by rotating the region from Task 266
around the y-axis.

2 [ (i) dy =25

Find the volume of the solid formed by rotating the region bounded by
y = —a? + 102 — 21 and the z-axis around the z-axis.

The z-axis is y = 0. The solutions to 0 = —2? + 102 — 21 are x = 3 and x = 7.
32

7 7
1% :/ (=2 4+ 10z —21)*dz = 7r/ (z* —202° + 14227 — 4202 +441) dz = 3
3 3

For the function
flz) = e/,

(a) Give the equation for the tangent line toy = f(z) at x = —4. ’ y = 2ex +4e ‘

(b) Compute the limits linq f(z) and lim f(z). [0]
Tr— T—>00

(c¢) Find the critical point of f(x). (There is only one.) and y =4/e
(d) Is the point from part (c¢) a local minimum, local maximum, or neither?

local max

(e) Find the inflection point of f(z). (There is only one.) and y = 8/¢?
(f) Calculate the area of the domain {(z,y):0 <z <4,0 <y < f(x)}.

2
/f d:c—16—3—

(&

(g) Calculate the volume of the solid formed by rotating the region from part (f)
around the z-axis.

/047rf(x)2dx = <16 — 86—8)7r




