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Preface

This workbook contains examples for a standard Calculus II course in an American University. Many
problems were assigned as homework problems at University of Illinois at Chicago. Before viewing

solution videos, students should first try solving these problems on their own.
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1 Area Problems

The area of the region bounded by the graphs of y = f (x) and y = g(x) for a < = < b, where f (x)

and g (x) are continuous and f(x) > g(z) for all = € [a,b], is

/ (f(z) — g(x)) do

The area of the region bounded by the graphs of = f(y) and = = g(y) for ¢ < y < d, where f (y)
and g (y) are continuous and f(y) > g(y) forall y € [c,d], is

d
/ (f(¥) — 9(v)) dy

1. Find the area of the region enclosed by the graphs of f(z) = z and g(z) = =2.

» Link to Solution Video «

1
2. Find the area of the region bounded above by y = /= + 2, bounded below by ¥ = :1:—+1’
and bounded on the sides by x = 0 and x = 2.

» Link to Solution Video «

3. Find the area of the region enclosed by the graphs y = —2? — 2z +2and y =1 — 2z.

» Link to Solution Video «

4. Find the area of the region enclosed by the graphs y = 2z2, y = —4x + 6 and the x-axis.

» Link to Solution Video «

5. Find the area of the region enclosed by the graphs of y = x — 1 and y? = 2z + 6.

» Link to Solution Video «

6. Find the area of the region enclosed by the graphs of y = sinz and y = sin 2z for
0Lz .

» Link to Solution Video «

7. Find the area of the region enclosed by the graphs y = 2? — 2 and y = || .

» Link to Solution Video «

10
8. Evaluate /100 — z2 dx
10

» Link to Solution Video «
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10.

11.

12.

13.

14.

15.

16.

17.

18.

V2/2

Evaluate / (V1—22 —|x|)dz

_\/5/2

» Link to Solution Video «

4
Evaluate / V24 — 2z — x2dx
—6

» Link to Solution Video «

Find the area of the region enclosed by the graphsof x +y =4, y =« ,and y + 3z =4

» Link to Solution Video «

Find the area of the region enclosed by the graph of y? = 2 and the linex =1

» Link to Solution Video «

1
Find the area of the region enclosed by the graphs of y = 2% and y = zv1 — 22

» Link to Solution Video «

Find the area of the region enclosed by the graphs of y = #? — 5z and
y=—x%4+x+20

» Link to Solution Video «

Find the area of the region enclosed by the graphs of y = 2 — 5z and
y=-—-z?4+x+20fora<z<8

» Link to Solution Video «

2
Evaluate / (x+3)v4 —x2dx
—2

» Link to Solution Video «

1Find the area of the region enclosed by the graphs of z = —y? 4+ 9 and

= L.z 6 9
r=——y" — -
5Y Y

» Link to Solution Video «

Find the area of the region bounded by the graphs of y = z2, the tangent line to this
parabola at the point (1, 1) and the x-axis

» Link to Solution Video «
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2 Volume by Cross-Section

Let S be a solid that lies between x = a and x = b. If the cross-sectional area obtained by intersecting
a solid with a plane perpendicular to the x-axis is A(x), where A(x) is a continuous function, then the

volume of the solid is

/ab A(z)dx

Let S be a solid that lies between y = ¢ and y = d. If the cross-sectional area obtained by intersecting
a solid with a plane perpendicular to the y-axis is A(y), where A(y) is a continuous function, then the

volume of the solid is

/cd A(y) dy

1. Find the volume of the solid with a circular base of radius 1 and whose cross-sections
perpendicular to the x-axis are equilateral triangles.

» Link to Solution Video «

2. Find the volume of the solid whose base is a parabolic region {(z,y)|z* <y < 1} with
cross-sections perpendicular to the y-axis are isosceles right triangles with hypotenuse in the
base.

» Link to Solution Video «

3. Find the volume of the solid whose base is bounded by the graphs of 4x + 5y = 20, the
x-axis, and the y-axis. Cross sections perpendicular to the x-axis are squares

» Link to Solution Video «

4. Find the volume of the solid whose base is bounded by the graphs of 4x + 5y = 20, the
x-axis, and the y-axis. Cross sections perpendicular to the x-axis are semi circles

» Link to Solution Video «

5. Find the volume of the solid whose base is bounded by the graph of z? + y? = 2z . Cross
sections perpendicular to the x-axis are equilateral triangles

» Link to Solution Video «
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6. Find the volume of the solid whose base is bounded by the graph of 2 + y? = 2z . Cross
sections perpendicular to the y-axis are equilateral triangles

» Link to Solution Video «

7. Find the volume of a wedge cut out of a circular cylinder of radius 4 by a plane that
intersects the cylinder along a diameter at an angle of 30°.

» Link to Solution Video «
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3 Disk/Washer Method

Let S be a solid obtained by rotating a region bounded by the graphs of y = f (x) and y = g (x) for
a <z < b about the x-axis. If f (x) and g (x) are continuous functions and f(x) > g(z) for all
x € [a, b], then the volume of the solid is

b
n / [(F(@))? — (g9(x))?] da

Let S be a solid obtained by rotating a region bounded by the graphs of z = f(y) and = = g(y) for
¢ < y < d aboutthe y-axis. If f(y) and g (y) are continuous functionsand f(y) > g(y) forall y € [e,d]

, then the volume of the solid is

d
m [ 1) - (9w)?] dy

1. Show that the volume of a sphere with radius Ris V = gﬂ' R3.

» Link to Solution Video «

2. Show that the volume of a cone with radius R and height his Vv = %ﬂ' R?h.

» Link to Solution Video «

3. Find the volume of the solid obtained by rotating the region under f (x) = x +1 over the
interval [0, 3], about the x-axis

» Link to Solution Video «

4. Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of f (x) = cos x over the interval [0, n/2], about the x-axis

» Link to Solution Video «

5. Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x%, y = 8, and the y-axis about the y-axis

» Link to Solution Video «

6. Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = v/ + 5, y = /5 — x, and the x-axis about the x-axis

» Link to Solution Video «
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10.

11.

12.

13.

14.

15.

16.

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x* and y = x about the x-axis.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x* and y = x about the y-axis.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x* and y = x about the line y = -3.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x? and y = x about the line x = -3.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x* and y = x about the line y = 4.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x* and y = x about the line x = 4.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = 2z — 22 and the x-axis about the line y-axis.

» Link to Solution Video «

Find the volume of a torus obtained by revolving the area bounded by the graph of
(z — 2)% + (y — 3)%2 = 9 about the line x = 10.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x” and y = 3 - 2x about the x-axis

» Link to Solution Video «

Find the volume of the solid of revolution obtained by revolving the area bounded by the
graphs of y = x>+ x + 1 and y = 4x — 1 about the y-axis

» Link to Solution Video «
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4 Method of Cylindrical Shells

Let S be a solid obtained by rotating a region bounded by the graphs of y = f (x) and y = g (x) for
a < z < b about the y-axis. If f (x) and g (x) are continuous functions and f(x) = g (x) forall € [a, b]

, then the volume of the solid is

b
2 / 2[f(z) — g(x)] da

Let S be a solid obtained by rotating a region bounded by the graphs of x = f (y) and x = g (y) for
¢ < y < d about the x-axis. If f (y) and g (y) are continuous functions and f (y) > g (y) for all ¥ € [c, d],

then the volume of the solid is

d
277/ y[f(y) —g(y)] dy
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. Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = ® + = + 1 and y = 4z — 1 about the y-axis.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = 2z — 2® and y = 0 about the line y-axis

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = 2x% — z® and y = 0 about the y-axis.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = 22? — 2% and y = 0 about the line z = —4

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = 2x? — z® and y = 0 about the line x = 4

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by the
graphs of y = 4(x — 2)? and y = z? — 42 + 7 about the y-axis.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region inside the circle
(x —2)% 4+ (y — 3)% = 9 about the line = = 10.

» Link to Solution Video «

Find the volume of the solid of revolution obtained by rotating the region bounded by

2

y = 3x, y = 4 — x? and the x-axis about the x-axis.

» Link to Solution Video «
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5 Integration by Parts

If fand g are differentiable functions, then (f(z) - g(x))’ = f(z) - ¢’'(x) + g(x) - f'(x)
If we integrate both sides, /(f(a:) -g(x)) dx = /[f(ﬂf) g’ (x) +g(z) - f'(x)] dz
or

f(z)-g(x) = /[f(w) -g'(x) + g(z) - f'(@)] dow

If welet w = f(x) and v = g(x), then du = f/(x) dz and dv = g’(x) d= and the formula above

becomes

u-v:/u-dv+/v-du

or

/u-d'u:u-'u—/'u-du

1. Evaluate / Inzdx.

» Link to Solution Video «

2. Evaluate / Valn Vzdx.

» Link to Solution Video «

3. Evaluate /91;3(1n:c)2 dz.

» Link to Solution Video «

4. Evaluate /(ln:c)2 dx .

» Link to Solution Video «

5. Evaluate / cos(lnx) dx.

» Link to Solution Video «
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6. Evaluate /we5”’ dz.

» Link to Solution Video «

7. Evaluate /acze_'“”m dx.

» Link to Solution Video «

8. Evaluate /wcos(lO:c) dx.

» Link to Solution Video «

9. Evaluate /ac2 sin 5z dx.

» Link to Solution Video «

10. Evaluate /e3‘” sin(5z) dz.

» Link to Solution Video «
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Evaluate / tan 'z dz .

» Link to Solution Video «

Evaluate / ztan 'z dx.

» Link to Solution Video «

Evaluate / z3tan 'z dx.

» Link to Solution Video «

Evaluate /tan_1 (1/x) dx.

» Link to Solution Video «

Evaluate / sin"!z dzx.

» Link to Solution Video «

Evaluate /(sin_l z)?dx.

» Link to Solution Video «

Evaluate / eV® dx.

» Link to Solution Video «

Evaluate / sin(v/z) dz.

» Link to Solution Video «

Evaluate / cosz In(sinz) dx.

» Link to Solution Video «

Evaluate / €S ®(z cos x — sec x tan x) dex.

» Link to Solution Video «
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21. Evaluate /a:3 cos(x?) dx.

» Link to Solution Video «

22. Evaluate / sec”'(vz) dz.

» Link to Solution Video «

23. Evaluate / z tan? ¢ dz.

» Link to Solution Video «

24. Evaluate / sec® ¢ dx.

» Link to Solution Video «

25. Evaluate /sin_l(\/E) dz.

» Link to Solution Video «
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6 Trigonometric Integrals

We will learn strategies for evaluating integrals of the form:

[ sin™ (@) cos™ (@) de
[ tan™ @) sec (@) da
[ sin(ma) cos(na) de
[ sin(ma) sin(nz) de

/cos(mw) cos(nzx) dz

1. Evaluate / cos® z dr

» Link to Solution Video «

2. Evaluate / sin? z dz

» Link to Solution Video «

3. Evaluate / sec x dx

» Link to Solution Video «

4. Evaluate / cscx dx

» Link to Solution Video «

5. Evaluate / sec® ¢ dz

» Link to Solution Video «

6. Evaluate / tan® = dr

» Link to Solution Video «
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7.

10.

11.

12.

13.

14.

15.

16.

Evaluate / sin® z cos'® = dx

» Link to Solution Video «

Evaluate / sin? z cos? z dx

» Link to Solution Video «

Evaluate / tan® x sec* xz dx

» Link to Solution Video «

Evaluate / tan? z secz dr

» Link to Solution Video «

Evaluate / sin* z dz

» Link to Solution Video «

1

Evaluate / - d
v1+ cosdx ¥

» Link to Solution Video «

Evaluate / sin 3x cos 7z dx

» Link to Solution Video «

/4
Evaluate / sec x tan® z dx
0

» Link to Solution Video «

Evaluate / cos7(5w) dx

» Link to Solution Video «

sinx 4+ cosx
Evaluate / SInz + cosx dx

sin 2x

» Link to Solution Video «

20
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17.

18.

19.

20.

21.

22.

23.

1
Evaluate / —  d=x
cosx — 1

» Link to Solution Video «

sinx
Evaluate [ ———— d=x
sinx + cosx

» Link to Solution Video «

/2 1
Evaluate / — dzx
0 1+ tanx

» Link to Solution Video «

/2 sin® z

Evaluate / ———————dzx
0 sin® x + cos® x

» Link to Solution Video «

/4
Evaluate / In(1 + tan ) dx
0

» Link to Solution Video «

1
Evaluate / —dx
1+ sinx

» Link to Solution Video «

/2 1
Show that for any value of m, /

» Link to Solution Video «

21
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7 Trigonometric Substitution

Use trigonometric substitution to evaluate integrals with expressions like
\/(12 — x?, \/a2 + x2, \/332 —a?

For \/a? — 2 use x = asinf

For \/a? 4+ x2 use £ = atanf
For \/x2 — a? use © = asec0

1. Evaluate /\/1 —x2dx

» Link to Solution Video «

2. Evaluate / V14 z2dx

» Link to Solution Video «

f‘l""-l_..f

J o

1

) - grend'Y
1 je

.
n =
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3.

10.

11.

12.

Evaluate / vVx2 —1dx

» Link to Solution Video «

Evaluate / V25 — x2dx

» Link to Solution Video «

Evaluate / V5 4+ x2dx

» Link to Solution Video «

Evaluate

/ V2 —9
—dx
23

» Link to Solution Video «

€T
Evaluate / —dx
V9z2 4+ 4

» Link to Solution Video «

Evaluate / 2 — 2+ 17dx

» Link to Solution Video «

Evaluate / Vb —dx — x2dx

» Link to Solution Video «

€T
Evaluate / —_— dx
V3 —2x — x2

» Link to Solution Video «

Evaluate

/\/ac2+25d
- dx
24

» Link to Solution Video «

Evaluate / m

» Link to Solution Video «

23
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13. Evaluate

Ve +1
T

» Link to Solution Video «

14. Evaluate / m

» Link to Solution Video «

15. Evaluate /sec_1 x dz

» Link to Solution Video «

“I studied
Engllsh for 16 -
years but... »
...I finally

learned to

speak it in just
Six lessons”

Jane, Chinese architect

OUT THERE

Click to hear me talking

before and after my

unique course download

24 Click on the ad to read more

Download free eBooks at bookboon.com


http://youtu.be/DB7SSFZQwbI
http://youtu.be/W7ONQVe5-K8
http://youtu.be/RKYm4b3R0g4
http://s.bookboon.com/EOT

8 Method of Partial Fraction

We will integrate rational functions - a ratio of two polynomials — by expressing them as sums of simpler

rational functions, that are much easier to integrate.

5
1. Evaluate / # dx
x4 +x—2

» Link to Solution Video «

/ 222 4+ 1 d
2. Evaluate (x— 1)z — 2)(z —3) T

» Link to Solution Video «

2
—4
3. Evaluate / d dx
3 —3x2 —x+ 3

» Link to Solution Video «

T
dx
4 — 1322 + 36

4. Evaluate /

» Link to Solution Video «

4_4 2 1
5. Evaluate / r ey dx
r2 —4

» Link to Solution Video «

/
(1m

» Link to Solution Video «

43 — 22 — 122 + 28
(x —2)%(z + 2)?

7. Evaluate /

» Link to Solution Video «

222 — 4
8. Evaluate / w —w+d dx
3 4 4z

» Link to Solution Video «
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10.

11.

12.

13.

14.

15.

2+ x24+2x+1

Evaluate

» Link to Solution Video «

1

@2+ D)(@2+2)

Evaluate

» Link to Solution Video «

/ dx
(x +4) (2 + 6x + 25)

1—x+ 222 — g8
Evaluate / dx

x(x? 4+ 1)2

» Link to Solution Video «

1
Evaluate / — d=x
3 +1

» Link to Solution Video «

z2 —1

Evaluate /

» Link to Solution Video «

Evaluate / Vtan z dx

» Link to Solution Video «

Evaluate /ln (2® —x + 2)dx

» Link to Solution Video «
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9 ArclLength

If a curve has the equation y = f(z) for a < & < b and f’(x) is continuous on [a, b], then the length

of the curve is

/ V1t @) da

If a curve has the equation @ = g(y) for ¢ < y < d and ¢’(y) is continuous on [, d], then the length

of the curve is

/c 1t @ dy

1. Show that the circumference of a circle with radius r is 2m r

» Link to Solution Video «

2. Find the length of the curve f(z) = ;(332 —1)3/2 over the interval 1 < z < 3.

» Link to Solution Video «
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10.

11.

12.

13.

14.

1

Find the length of the curve f(x) = % + o over the interval % <z<1.
x

» Link to Solution Video «

1
Find the length of the curve f(x) = r_ % over the interval 2 <z < 4.

» Link to Solution Video «

Find the length of the curve f(z) = In(sec ) over the interval 0 < z < 7 /4.

» Link to Solution Video «

Find the length of the curve f(z) = sin™'x 4+ /1 — 22 over the interval 0 < z < 1.

» Link to Solution Video «

5

Find the length of the curve f(x) = T4

6 1023

over the interval 1 < z < 2.

» Link to Solution Video «

1
Find the length of the curve f(x) = x? — % over the interval 1 <z < 3.

» Link to Solution Video «

Find the length of the curve x2/3 4 y2/3 = 4 over the interval 1 < z < 8.

» Link to Solution Video «

Find the length of the curve f(x) =1In (a: + Va2 — 1) over the interval 1 < x < v/2.

» Link to Solution Video «

Find the length of the curve f(z) = Inx over the interval 1 < = < /3.

» Link to Solution Video «

Find the length of the parabola y = z? from (0, 0) to (1, 1).

» Link to Solution Video «

Find the length of the curve y = e® over the interval 0 < z <1

» Link to Solution Video «

b
Show that the length of a curve y = f(z) fora <z <b is L = / V14 [f(x)]2dz

» Link to Solution Video «
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10 Infinite Series Test for Divergence

oo
If Jlim a, 7 0 or if Jim_ap does not exist, then the series zzl a, diverges
n=

If lim a, = 0 it does not mean that the series converges.
n—- oo
oo 2
o ) 3n“+2n+5
1. Determine if the series E 10n2 & 5n 1 12

n=1

converges or diverges.

» Link to Solution Video «

oo
2. Determine if the series Z In

n=4

<2n3+9n+1

W)) converges or dlverges.

» Link to Solution Video «

oo 3.3 2
L . n°® 4+ 3n< 4+ 2n 4 86 .
3. Determine if the series v converges or diverges.

n=1 /2n2 + 9n + 285

» Link to Solution Video «

(o <]

1
4. Determine if the series Z cos () converges or diverges.
n

n=1

» Link to Solution Video «

[ ]

5. Determine if the series Z tan~!(n) converges or diverges.

n=1

» Link to Solution Video «

oo

6. Determine if the series Z sin(n) converges or diverges.

n=1

» Link to Solution Video «

(o <]

7. Determine if the series Z (=1)™2™ converges or diverges.

n=1

» Link to Solution Video «

8. Show that if Jim a, #0 then Z an diverges

n=1

» Link to Solution Video «
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11 Infinite Series Geometric Series

oo oo
. . —_ a . . .
The geometric series E ar™ = E ar™ ! = I if -1 < r < 1 and diverges otherwise.
—-r
n=1

n=0

1. Express 0.5555555... as a rational number.

» Link to Solution Video «

2. Express 0.232323... as a rational number.

» Link to Solution Video «

3. Express 0.34595959... as a rational number.

» Link to Solution Video «

4. Express 1.4322222222... as a rational number.

» Link to Solution Video «

5. Express 1.54828282... as a rational number.

» Link to Solution Video «
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10.

11.

12.

13.

14.

15.

Express 0.93333333... as a rational number.

» Link to Solution Video «

Express 2.45123123123... as a rational number.

» Link to Solution Video «

4

4 4
Find the sum of the series 12 +4 4+ — + - 4+ — 4+ ...
tat oot oot

» Link to Solution Video «

Find the sum of the series 1 _ g 4 8

3 9 ar s
» Link to Solution Video «
1 3 9
Find the sum of the series — — - + — — — 4+ ...
3 5 25 125

» Link to Solution Video «

oo n
Determine if the series Z 3 <5> converges or diverges. If it converges, find its sum.

n=0

» Link to Solution Video «

oo n
o . 3 . . .
Determine if the series E 2 <_Z> converges or diverges. If it converges, find its sum.

n=0

» Link to Solution Video «

oo 3n+1
Determine if the series Z

n=0

sn_1 converges or diverges. If it converges, find its sum.

» Link to Solution Video «

oo
Determine if the series »  (—1)™*"

n=0

gn_1 converges or diverges. If it converges, find its

sum.

» Link to Solution Video «

o 4qn + 5"
Determine if the series —gn_1  converges or diverges. If it converges, find its sum.
n=1

» Link to Solution Video «
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

oo 2n+1
Determine if the series Z 5

n=1

converges or diverges. If it converges, find its sum.

n

» Link to Solution Video «

n—2

oo
2
Determine if the series —1)nt+1
$ 1y

n=1

71 converges or diverges. If it converges, find its

sum.

» Link to Solution Video «

) 1
3774
Determine if the series Z (=)™ sn—s converges or diverges. If it converges, find its sum.
n=2
» Link to Solution Video «
— 1
Determine if the series Z Jang1 converges or diverges. If it converges, find its sum.
n=3
» Link to Solution Video «
e 23n—1
Determine if the series Z 32n_z Converges or diverges. If it converges, find its sum.

n=3

» Link to Solution Video «

2n+3
371.

oo
Determine if the series Z (="
n=6

» Link to Solution Video «

converges or diverges. If it converges, find its sum.

n/2
converges or diverges. If it converges, find its sum.

= 16
o . n
Determine if the series § (-1) 3ant1

n=2

» Link to Solution Video «

oo
a
Show that the series Z ar™ converges to 1

if -1 < r < 1 and diverges otherwise.

n=0

» Link to Solution Video «

A ball is dropped from a height of 2 meters. The height after each bounce is 3/4 of the
previous height. Find the total distance travelled.

» Link to Solution Video «

oo
n
Show that the series Z gn CODVerges and find its sum.

n=1

» Link to Solution Video «
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12 Infinite Series Telescoping Series

In most cases it is not possible to find a formula for the nth partial sum of a series. It is possible to find

a formula for S for a telescoping series. Because of cancellation, S will have two or three terms.

oo
1
1. Determine if the series Z 2 converges or diverges. If it converges, find its sum.
n=1 n + n
» Link to Solution Video «
oo
2. Determine if the series Z g converges or diverges. If it converges, find its sum.
n _—
n=2

» Link to Solution Video «

oo
3. Determine if the series Z In (

n . . .
[ ) converges or diverges. If it converges, find its sum.
n=1

n

» Link to Solution Video «

oo
4
4. Determine if the series Z — ., converges or diverges. If it converges, find its sum
n=1 n + 4n
» Link to Solution Video «
> 2

5. Determine if the series converges or diverges. If it converges, find its
n

— n3 4+ 3n2 4+ 2n
sum

» Link to Solution Video «
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13 Infinite Series Integral Test

Suppose f(x) is a continuous, positive, decreasing function on [1,00) and f(n) = a,.

oo oo
Then if / f(z) dx is convergent, then / an, is convergent and
1

n=1

oo oo
/ f(z) dz is divergent, then / an is divergent.
1 n=1

1. Determine if the series g — converges or diverges.
n

n=1

» Link to Solution Video «

oo
1
2. Show that the series Z P diverges for 0 < p < 1.
n=1

» Link to Solution Video «

— 1
3. Show that the series Z — converges for L<p
n

n=1

» Link to Solution Video «

o0
1
4. Determine if the series ——— converges or diverges.
77.2::2 nln(n) & &
» Link to Solution Video «
oo
5. Determine if the series Z - converges or diverges
) = n(lnn)? 8 ges-
» Link to Solution Video «
oo
. . Inn .
6. Determine if the series Z —,- converges or diverges.
n

n=2

» Link to Solution Video «

oo
n
7. Determine if the series g — converges or diverges.
e

n=1

» Link to Solution Video «
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14 Limit Comparison Test

Suppose that Z an and Z b,, are series with positive terms.

an
If lim b= L and 0 < L < oo, then either both series converge or both series diverge.

oo
1
1. Determine if the series converges or diverges.
2 e ’
» Link to Solution Video «
3n2+4n+5

oo
2. Determine if the series E converges or diverges.
n=1

— 16n4 +9n3 + 12n + 14

» Link to Solution Video «

S 3 2
3. Determine if the series Z dn” +9n° +1
= n% +16n2 4+ 4

converges or diverges.

» Link to Solution Video «
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10.

11.

12.

13.

oo 2

o . n* +3n .

Determine if the series converges or diverges.
=i V/2n5 +4n? +5

» Link to Solution Video «

X \/3n3 +4n+ 2

= ¥/B5n® +2n2410

Determine if the series

converges or diverges.

» Link to Solution Video «

oo
1
Determine if the series Z sin <— converges or diverges.
n

n=1

» Link to Solution Video «

o e~ (1 .
Determine if the series E sin ( — | converges or diverges.
n
n=1

» Link to Solution Video «

> 1
Determine if the series Z
sivVnt+l+vn+24+4/5n+2

converges or diverges.

» Link to Solution Video «

. . . oo 2n 371 571 .
Determine if the series —————— converges or diverges.

n=1

» Link to Solution Video «

> n+2
Determine if the series Z tan (ﬁ) converges or diverges.
n n

n=1

» Link to Solution Video «

oo
1
Show that the series E converges by using three different tests
n=1

— n?+5

» Link to Solution Video «

1
2_4

Show that the series Z

n=10

converges by trying three different tests

» Link to Solution Video «

Determine if the series Z (51/ " — 1) and Z (51/ n_ 1) converge or diverge
n=1

n=1

» Link to Solution Video «
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— 1
14. Determine if the series Z <1 — cos <—>> converges or diverges
n

n=1

» Link to Solution Video «

> n + In(n) + sin(n + 5)

15. Determine if the series E converges or diverges
2 2
3 2n? + cos (n + 3n)

» Link to Solution Video «

oo
In(n
16. Determine if the series g #
—n +n+1

converges or diverges

» Link to Solution Video «
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