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5A: Integration of Transcendental Functions (ch. 5)

L Integrating with Logarithms and Exponentials

THEOREM 5.5 LOG RULE FOR INTEGRATION

Let u be a differentiable function of x.

1. lex=1n|x|+c 2. Hdu=|n|u|+c

THEOREM 5.12 INTEGRATION RULES FOR EXPONENTIAL FUNCTIONS General log integral rule:
g gr :

ul
j—dx=ln|u|+C
u

Let u be a differentiable function of x.

L. [e-‘dx=ex+C Z.Ie“du=e“+C

Integral Rule for Exponentials

faxdr = (L)a*‘ +C
In a

y/A Integrating with Trig Functions

INTEGRALS OF THE SIX BASIC TRIGONOMETRIC FUNCTIONS

J.sinudu=—cosu+C J.cosudu=sinu+C
J-tan udu = —In|cosu| + C J-cotudu = In|sinu| + C

J.sec udu = In|sec u + tanu| + C J.csc udu = —In|cscu + cotu| + C



y//A Integrating with Inverse Trig. Functions

THEOREM 5.16 DERIVATIVES OF INVERSE TRIGONOMETRIC FUNCTIONS
Let u be a differentiable function of x.

a [arcsin u] = w 4 [arccos u] = _uw

dx V1 —u? V1 —u?

da [arctan u] = u 4 [arccot u] = U

dx 1+ u? dx 1+ u?

da [arcsec u] = S 4 [arcesc u] = S

dx |u|u® — 1 dx [u| u? — 1

THEOREM 5.17 INTEGRALS INVOLVING INVERSE TRIGONOMETRIC

|u|

= —arcsec— + C
a a

3 f du
" JuduE = a2

FUNCTIONS
Let u be a differentiable function of x, and let a > 0.
du . u du 1 u
= = =+ N mm = =+
1 f\/m arcsin e C 2 Jaz T2 4 arctan P C

All Integrals and Derivatives are shown on the last page of this toolkit.

5B: Differential Equations and Slope Fields (6.2), Separation of Variables (6.3)

equation to find a particular solution using given initial conditions.

A differential equation (also known as a “diff EQ”, or an ODE for “ordinary differential
Equation”) is a function of x, y, and derivatives of y. A differential equation has a General
solution that represents a family of functions. We can use the general solution of a differential

Slope Fields -
Show the solutions of a Differential Equation at all give points

Separable Differential Equations -

A Separable Differential Equation is one in which
the x's and the dx’s can be separated from the y's
and dy's.

MEMORIZE. MEMORIZE. MEMORIZE.
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If .2 =ky, then y=C ™ . where C is the initial amount present (y-intercept of the graph).

dt




5C: Area between curves

Area of a Region Between Two Curves

With a few modifications, you can extend the application of definite integrals from the
area of a region under a curve to the area of a region between two curves. Consider
two functions f and g that are continuous on the interval [a, b). If, as in Figure 7.1, the
graphs of both fand g lie above the x-axis, and the graph of g lies below the graph of
[ you can geometrically interpret the area of the region between the graphs as the area
of the region under the graph of g subtracted from the area of the region under the
graph of f, as shown in Figure 7.2.

Area of region
between fand g under f under g

B B
J'..I"Ex} dr - J- elx) dx

Area of region - Area of region

J-b[f{r] = plx)]dx

Figure 7.2

AREA OF A REGION BETWEEN TWO CURVES

If f and g are continuous on [a, b] and g(x) < f(x) for all x in [a, b], then the
area of the region bounded by the graphs of fand g and the vertical lines
x=gaandx = bis

A= f L) — g()]dx:




5D: Volumes of revolution

THE DISK METHOD

To find the volume of a solid of revolution with the disk method, use one of
the following, as shown in Figure 7.15.

Horizontal Axis of Revolution
b d
Volume = V = fn'f [R(x)]2 dx Volume = V = 'JTJ‘ [R(¥)]2dy

Vertical Axis of Revolution

a

The Washer Method:

v= f (RWP — [FP) d.

VOLUMES OF SOLIDS WITH KNOWN CROSS SECTIONS

1. For cross sections of area A(x) taken perpendicular to the x-axis,

b
Volume = f A(x) dx. See Figure 7.24(a).
a
2. For cross sections of area A(y) taken perpendicular to the y-axis,
d
Volume = f A(y) dy. See Figure 7.24(b).
c

y=d

b 4

Y

(a) Cross sections perpendicular to x-axis (b) Cross sections perpendicular to y-axis

THE SHELL METHOD

To find the volume of a solid of revolution with the shell method, use one of
the following, as shown in Figure 7.29.

Horizontal Axis of Revolution Vertical Axis of Revolution

Volume = V = 27 jdp(y)h(y) dy Volume = V = 27 jb pl(x)h(x) dx
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BASIC INTEGRATION RULES (a = 0)

1. jkf(u] du = kJ:f{:;} du

wn

=]

fdu=u+C

J‘E = Infu] + C
u

n jﬂ"dﬂ = (L)a" + C
Ina

11.

13

17

19.

jcosudu =sinu + C

jcotudu = In|sinu| + C

cscudu = —In|cscu + cotu| + C

cscludu = —cotu + C

cscucotudu = —cscu + C

du —larctan£+C
a+uw a a

2 ﬁf{«) + o] du = fﬂm dut fgm @

4. fmdu = w
n

6. fe“ du = &*

+1

Sl

+ €

+C, n+—1

8. fsinudu = —cosu+ C

10. flanud.u = —Injcos u| + C

12. fwcudu=]n|sscu+ tanu| + C

14. fmzudu=tmu +C

16. J-seculanudu=secu+c

18, |2
S — 2
20, |44

uvul — a

BASIC DIFFERENTIATION RULES FOR ELEMENTARY FUNCTIONS

1.

10.

13.

16.

19.

22,

%[cu] = cu’

i[ﬂ] e
T delv v
.%m=1

%[e“] = ey’
%[sin u] = (cos u)u’

% [cot u] = —(csc®u)u’

’

d . u
dx[arcsm u] = 0
i[arccm ul = =0
dx 1+ u?

2.%[uiv]=u‘iv‘
i%ﬂ=0
A=ty

8. dx[lul]_|u|(u ), u#0
d u’

11. dx[IOg“u]_ o

14. Lfcos u] = ~(sin w)u’
- pleos u] = —(sinw)u

17.

20.

23.

%[sec u] = (sec u tan u)u’

i[arccos ul = —u’
dx 1 — u?

’

u
|u| /12 — 1

%[arcsec u] =

12.

15.

18.

21.

24.

.U
= arcsin— + C
a

= — ArCsec -|£|- +C
a

: %[uv] =uv’ +vu’

. %[u”] = nu""'u’
d u’

L dx[ln ul = »
%[a“] = (In a)a*u’
d 2 ,
E[tan u] = (sec? u)u
d
E[CSC u] = —(csc ucot u)u
d u’
E[arctan u] = T+ 7
i[arccsc u] = —
dx |u] /a2 =1

’



