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The Arctangent Rule

Since (see page 176 in the text) the derivative of f(x) = arctan(x) is 3 then
X + |
[ L ax = arctan(x) +¢
x> +1
1 | + U
More generally, f ——du = —arcran| — ) +C
u-+a Q 0
R‘Exercise 1: Determine the following indefinite integral. j 5 dx
X°+16
Write this integral in the form I 5 ! -du by lettingu= X anda= L{
u-+a
Note then that du = dx
du
1 I l U l X
Thus, dx = J U - -—~arc1‘ar\(-—)+c = - t -—-)
9 /]
Exercise 2: Determine the following indefinite integral. j 5 dx
9x° +16
Write this integral in the form I 5 ! >-du by letting u = IX anda= 4.
u®+a
Note then that du = 3 dX
1 \ 1 1 1 11 u
Thus,| ————dx =7 dx = = du = =-=arctan| — |+
9x2 +16 3I(3x)2+( Y )’ 3 3Iu2+a2 3 a (a
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Exercise 3: Determine the following indefinite integral.

X _ X
Jores®™ = Jaayvmy

Write this integral in the form j
u

'[9x4 +50
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21 ~du by letting u = 3x2 anda:~|50 .
+a

Note then that du = bx d X

X dx=—l'j 6 x
9x* +50 67 (3x2 )+(JE'o’)

Thus, I

L1
~ b o {50

arc+avx(3x) +C =

| du — _LJ_arc’ran(-u—> +C
o b Q Q.

| (3)(1)
—_ arctan +C
6 {50 {50

Exercise 4: Which of the following two integrals requires the arctangent rule, and which
requires nothing more than basic u-substitution? Determine each indefinite integral.

3

j XB dx
64x° +4

u:QX“' = du= 3QX3(:|X Also, 0.=

x® I 32x
Ie4x8+4dx 3156,%3% A

_ | du = . (.Li
- 31& B+t 32 a arctan Ov)H'

y

()

3

i -—é—*arcfan (%—) 0 = Zlff arctan(tx?) +¢

7

j Xg dx
64x° +4

u:f»",xg-i'l‘l‘ = du:5|2x7dx

J- X7 dx = J5,QX dX
64x° +4 512 é"lx +4

:J—S@ = IUI+C
512 ) U 5|;z

M

Ja ln[é"lngr L}| +C
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X‘The Arcsine Rule

Since (see page 176 in the text) the derivative of f(x) = arcsin(x) is
’ |-
= arcsin(x) +C

1
K

: u
More generally, du = aresin (-& ) +C

1
e

Exercise 5: Determine the following indefinite integral.

X5
I

L . 1 . 6
Write this integral in the form j—du by lettingu= X anda= 7 .
va® —u?

5
Note then that du = GX clx

Thus, j

e = e

= 1I#du = Earcsin(ﬂjjtc
6 1Iaz_l'lz 6 a

then
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X+5
9—x?

o
x<

Exercise 6: Determine the following definite integral.

O ey

The numerator of the integrand looks like it will be trouble. However, since the
numerator is a sum, we can rewrite the integrand as the sum of two fractions.

t X+5 toX 1 5
Thus, dx = dx + dx
'.[\/9—7 '! 9-x° '! 9-x°
a
u=q-‘X :>du=—-QXdX u= X :)du:dx A|50,a:3
x=1=u= 8 x=1=>u= |
x=0=u= x=0=u=0
1 1 1
So, j X+5 dx :-——l—j ~ X dx + SI ! dx
0 9—X2 ‘Qo 9—X2 0 9—X2
b o -y .
~ _1| |
-2 1] = 4w+ 5]
2& P bl - :)_ 2 b
q\ﬁ; 0 0 ~Uu q o 0 -Uu
V. - -8 -
2 Tuz=8 : Uz | y (U= Uz |
A / [ u
= —Lﬁ }il(_ t 5arcsu\(a*> ST t 5arcsm(~3*)
/j u=9 Uuzo u =9 u=o

1

_ (gy’_ qy’) + 5 I:MCS{(\<—3L)~ msin(-%)]

=-lg +3 + S[arcsin (’%) —O:! = ~a 43+ Safcsin(‘lé>



Bob Brown Math 251 Calculus1 Chapter 5, Section 8 Completed 5
CCBC Dundalk

The Arcsecant Rule

1 l lul
S ) tcC
[———=du ) argsec( 5 )

uvu‘-—a
: : . o 2
Exercise 7 (#12): Determine the following definite integral. dx
j X/9x? — 25

.._S 2 U= 3% = du = 3dx
dx

(5] Hsoa=5

_ ! L3y
B 35 (= (5)

We have made the appvo Pria'\‘e ao\jusﬁncmr
1Cor du ) bv‘f‘ the denomincdvr is not in

JfL\f WCOfm U\I u’l—an.

We myst mulﬁp'\/ the Aenominod'or Ly 3 yand,
Con sequen+|7 ) vvmke qqo'H\ef &F\OVO Pria'he adj«;s{wcﬁ,

:z.ij 2 3y
V3] 3xdaxg-(5)

= QJ | (Ju = %&rcs%(M)JrC = —%arcsec(@)m

7 2 G 5
u\|u —a
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Surgeon General’s Warning: You may have to use your bag SURGEON GENERAL'S WARNING: CALCULUS

. . . . Causes Lung Cancer, Heart Disease,
of algebraic and trigonometric tricks—or go to WalMarth and Emphysema, and May Complicate Pregnancy.
buy new ones—in order to be able to rewrite an integrand in a
form that is recognizable for integration. We will look at a few

of the tricks via some even exercises from the text.

¥ Exercise 8: jz—o dt
4t° -4t +5
Try u-substitution: u = Yt 4t 45 = du = (81:—‘4)&1:

Trouble: The numerator (5 |ac|<ing/ among onr Slr\of‘holhil\ﬂﬁ, Q Power owc ‘f. And you

cannot molhiply s (an& divide by) o varigble.

Instead, start off by completing the square in the denominator:

woaes= HE-D) +5 = H(E-t (DY) <4 (D45
2 | 2 1 9
= U(tg) g5 = Pt +d = Q-2
Thus, IZ—Odt = j%dt Letu=2t-| Thendu=2dt
A7 _4t+5 (2t—17+2
Also, leta = 2.

0 i 5ea % |
Then, J(Zt T I(Zt—1)2+22 = SI(2t 1) + 3 ol 8

= 5'—0% : archn(—%’) +C = 5'—;!2- : archn(g*%_‘l) +C

]

_3- arctan (2%—:]) +C
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