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Exercises

@ 4.1 + 4.2 Indefinite Integral and Substitution

9 4.3 4+ 4.4 Summation Notation, Reimann Sum and Definite Integrals
© 4.5 Definite Integrals

@ 4.6 Fundamental Theorem of Calculus

© 4.7 Numerical Integration
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4.1 + 4.2 Indefinite Integral and Substitution
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Indefinite Integral and Substitution

Example

Find following integrals
(1) /(S:U —1)2dx

) /(23; —5)(3z +1) do

8r—5
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Indefinite Integral and Substitution

Example

Find foIIowing integrals
z3 ——1
® U/“ T — 1
(2] J/ dx
csc

sect
° [
cost
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Indefinite Integral and Substitution

Example

Find following integrals

(4] /cscxcotmsecxdaz
Qo /dd\/x2+1d:v
T

9 /azda:
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Indefinite Integral and Substitution

Show that /x2 da:;éx/xdav
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Indefinite Integral and Substitution

Solve the differential equation

f(z) =1222 —6x + 1

f(1)=5
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Indefinite Integral and Substitution

Example

Find following integrals

) /$(2$2+3)10dx
o / 22 Y/32% + 7 da
o /<1+\/\§>3 da
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Indefinite Integral and Substitution

Example

Find following integrals

(1) /\/:Ecosx/:ﬁdx
Q /v3x—2dx
Q/xv9—3:2d:v
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Indefinite Integral and Substitution

Example

Find following integrals

o /(3—9:3)2:1:d:c
(2] /cos(4x—3) dx

o / sin 2x
V1 — cos 23:
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Indefinite Integral and Substitution

Find following integrals

sin x
o [
cos
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Exam Problem

Exam problem

(6x + 9y/x)dx

Compute the integral / 1
(22 + 2x/x)
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Exam Problem

Exam problem

Use the substitution u = 1 + 22 to compute /x5 V 1+ 22dx
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Exam Problem

Exam problem

1+ (secx)?

Compute the integral [ —————
P = / (tanz + x)°
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Exam Problem

Exam problem

<1+x
Find /—
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4.3 + 4.4 Summation Notation, Reimann Sum

and Definite Integrals
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Summation Notation

o i k(k —1)
k=0

10
@ ) [+ (-1
k=1

(5] k> +3k+5
k=1
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Reimann

Find the area under f(z) = 2% + 1 on [0, 2]
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Reimann

Example

Write the limit as definite integral

n

. 2 _
7}13)10 k:1(3wk 2wy, + 5) Az

on [—1,2]
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Definite Integrals

If

evaluate
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Definite Integrals

Use Reimann sum to find

/3(2x+6)dm
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4.5 Definite Integrals
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Definite Integrals

If

4
/ z?dx =21,
1

Find

4
15
/ rdr = —
L 2

4
/ (322 + 5) dz
1

4
/ (3¢ +2)? da
1
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Definite Integrals

Verify the inequality

2 2
/ (322 +4)dx > / (222 4+ 5)dz
1 1
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Definite Integrals

Verify the inequality

27
/ (1+sinz)dx >0
0
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Definite Integrals

Express as one integral

/51f(:c)d:c+/_:f(a:)da:
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Definite Integrals

Express as one integral

/Cmf(x)dx—/dmf(x)dx
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4.6 Fundamental Theorem of Calculus
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Fundamental Theorem of Calculus

Evaluate

4
o / (22 — 4z — 3) dz
1

2
5

o /:(\3’/972+2)dx

0
) /1 22(I7 — 7) dz
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Fundamental Theorem of Calculus

Evaluate

0/ x? —1
e/ 100d;c
0/ |z — 4| dx

-3
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Fundamental Theorem of Calculus

Evaluate

4 1
° / NS

™

3 sinx
Q 5 dx
h cos?x
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Fundamental Theorem of Calculus

Evaluate
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Exam Problem

Exam problem

sin x
If F(z) = / V1—2dt, find F’ (f)
COS T 4
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Exam Problem

Exam problem

S
Let F(x) = / > Find F'(x)
tanz 2 T1

Ibraheem Alolyan Integral Calculs Math - KSU 35/43



Exam Problem

Exam problem

If F(z) = cos (z?) /Ox cos*(t)dt. Find F’(0)
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4.7 Numerical Integration
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Trapezoidal Rule

Let f: [a,b] — R with regular partition P = {z,...,z,,} inton
subintervals each of width Ax = b_T“ Then the definite integral

fab f(x)dz can be approximated by

T, = 5L+ R) =Y 2 lf(may) + o)A
k=1
T, = bz—na [f(xo) +2f(21) +2f(23) + ... 2f (2, 1) + f(z,,)]
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Simpson’s Rule

Let f: [a,b] — R with regular partition P = {z,...,x,,} into n

subintervals where n is even each of width Az = b;a. Then the definite

integral j;b f(z)dx can be approximated by

S = 2 wg) 4 47 (@1) + 20 (22) A () + T,
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Trapezoidal Rule

Approximate f13 V14 23 dzx using trapezoidal rule with n = 5, and n = 10
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Exam Problem

Exam problem

dx

1
Use the trapezoid rule with n = 4 to approximate the integral / 1722
5 i
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Simpson’s Rule

dx
o 1+a3

using Simpson's rule with n =4 and n = 16

Approximate f4
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Exam Problem

Exam problem

dx
NoEar

4
Use Simpson's rule with n = 4 to approximate /
0
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