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MATH 172 Lab: Sections 7 and 8
Lab Instructor (TA): Mohammed Kaabar
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Student’s ID:-=-=--==-=-==nmmmmmmmmem-
Note: This handout is a review for exam 2 in MATH 172.

e Useful Integrals and Identities

sec(x) tan(x)dr = sec(x) + C'

/secg(r)dxr =tan(x) +C o

]co.sh(r)dx = sinh(x) + C sinh(x)dx = cosh(x) + C

dl = 7fan (i) +C
a

tan(z)dr = In|sec(x)| + C

/(:ot(xr)d;r = In|sin(z)| + C

[

/
\/agl_ﬁdr:sm—l (%) +C e /1 T

[

/:

1
N de =1Inlz|+C
/tan(.r)a’r =In|sec(z)|+C o /sec(r)dr = In|sec(x) + tan(z)| + C

sin?(x) = 1(l —cos(2r)) e cosP(x) = %(1 + cos(2z))
sin?(z) + cos®(x)

)
=1 e 1—sin®(z)=cos*(x)
1+ tan®(z) = sec?(x)

o sec’(z)—1=tan’(z)

¢ Definitions

sinh(z) = _29—.
T -

cosh(z) = e e
et — g~ T

tanh

anh(z) = prpp—

e Derivatives
d
d—[&.m_h{r)] = cosh(z)

d . )
E[cosh{-r)] = sinh(z)

d (] — soph2
E[talﬂl{r)] = sech”(z)
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e Integrals of inverse hyperbolics

dx 1 —1
=sinh™ () + C
[ V1422
dr 1

——— =cosh™
J vz —1

]% =tanh '(z) + C |lz| <1

(z)+C r>1
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e Examples from my textbooks in differential equations and linear algebra for
Integration by Parts and Partial Fractions using Table Method and Cover Method:

Example 1:
Example 1.2.4 Find [ 3x*sin(4x)dx.

Solution: To find [ 3x?sin(4x)dx, it is easier to use the
table method than using integration by parts. In the table

method, we need to create two columns: one for derivatives

of 3x?, and the other one for integrations of sin(4x). Then,
we need to keep deriving 3x? till we get zero, and we stop

integrating when the corresponding row is zero. The
following table shows the table method to find
[ 3x?sin(4x)dx:

Derivatives Part Integration Part
Ix2 sin(4x)
bx - %cos(él-x) +
6 I —%sin(ilx)-
0 T ;—4cos(4x) +

Table 1.2.2: Table Method for [ 3x%sin(4x)dx
We always start with positive sign, followed by negative
sign, and so on as we can see in the above table 1.2.2,
Now, from the above table 1.2.2, we can find [ 3x?sin(4x)dx
as follows:
f 3x?sin(4x)dx
B 1

=-2 (3)x? cos(4x) — (—%) 6x sin(4x)

1
+ (a) 6cos(4x) + C

Thus, [ 3x*sin(4x)dx = —4312 cos(4x) + %xsin(-f]-x) +

3
Ecos(ﬂcx} +C.
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Example 2:

Since the numerator has a polynomial of degree 0

(x° = 1), and the denominator a polynomial of degree
2, then this means the degree of numerator is less than
the degree of denominator. Thus, in this case, we need

to use the partial fraction as follows:

1 _a b
(5=2)(s+2)  (s—2) +(s+2)

It is easier to use a method known as cover method
than using the traditional method that takes long time

to finish it. In the cover method, we cover the original,

. . 1
say (s — 2), and substitute s = 2 in D to find the

value of a. Then, we cover the original, say (s + 2), and

substitute s = —2 in ————— to find the value of b.
(s=2)(s+2)

’I‘hus,aziandbz—i This implies that
1 1
L S
G-2(6+2) (5-2)  (5+2)

Example 3:

Since the numerator has a polynomial of degree 0

(x° = 1), and the denominator a polynomial of degree
3, then this means the degree of numerator is less than
the degree of denominator. Thus, in this case, we need

to use the partial fraction as follows:
1 a b c
= — + +
s(s+3)(s+2) s (s+3) (s+2)

Now, we use the cover method. In the cover method,

we cover the original, say s, and substitute s = 0 in

——— to find the value of a. We cover the original,
S(s+3)(s+2)

. . 1
say (s + 3), and substitute s = —3 in e TE to find

the value of b. Then, we cover the original, say (s + 2),

and substitute s = —2 in ———— to find the value of
s(s+3)(s+2)
c. Thus, = é . b= % and c = —% . This implies that
1 1 _1
v e, 3 . "2
s(s+3)(s+ 2) s (s+3) (s+2)

Good Luck in Exam 2
Prepared by

Mohammed Kaabar

Page 3 of 3



