MATH 150/GRACEY

When you finish your homework you should be able to...
n Worite the general solution of a differential equation
n Use indefinite integral notation for antiderivatives
n Use basic integration rules to find antiderivatives
n Find a particular solution of a differential equation

Warm-up: For each derivative, describe the original function F .

1. F(x)=2x 4. F'(x)=sec’x
Fix) = % F(X) = Yany
L F(x) = XL— \o20) N F) ='(1dnx)+ £O
o F'(x)=x° 5. F'(x)=sinx
F(X) -*-qu“ - _IZ_{_XH F(x) =--cosx =-cosX
( 1 x4 o FOY +(=cosy) =TT
o Fx) = § ,
3_) F'(;\):% - x# 6. F (X)=6
F(x) = —x Fix) = 6x

l

F(x)= -x"" o Flx)= x T of FOc )= bx + 6
DEFINITION OF ANTIDERIVATIVE

A function F is an antiderivative of f on an interval | if F'(X)= f(X) for all
Xin I.

Why is F called an antiderivative of f, rather than the antiderivative of f?

Thele are fﬂ]afﬂi+alj monj ot derivat 1 ve v han yout

ONSider  a constant fofm Hhut could have zemest
o™ dumg odfFerentiofisn_ .
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THEOREM: REPRESENTATION OF ANTIDERIVATIVES

If F is an antiderivative of f onaninterval I, then G is an antiderivative of f
on the interval | if and only if G is of the form G(x)=F(x)+C, for all x in |
where C is a constant.
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NOTATION: "‘w

SS’(X)JX

in’rtgrad‘(, antiderivahve
with espect nofe: Fk) isthe F'(x)
o X in fhe warm -

Example 1: Verify the statement by showing that the derivative of the right side
equals the integrand of the left side. 3 e 7
X+ 7 = A Zx- Lic

I(8x3+i2jdx:2x4—i+c ij
2X 2X 8X+"L“"’8x.ﬂ-}( )

[
B #55 = 3T/

Example 2: Find the general solution of the differential equation.
S5
= -X '+ 00
);_?QIZX%J)( 5 C/) b. ﬂ:71'(;‘9
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BASIC INTEGRATION RULES

Differentiation Formula

Integration Formula

d
dx
d
dx
d
dx
d
dx

€= @

ke]= k.
Kf(x)]= KF'(x)

F()£9(x)]= ') tj’&)

nzl

X' |= nx
sinx]= (osX
[cosx]= - sInX

_ - 7
tanx|= 50¢C K
secx]= sgexfanx

:COt X: = - CSC’LX

csex]= —csexcofy

:de= C.
(kdx= Kx + C

: kf (x)dx = K Sf(x)o’x =KFx)+C
1 (% 3 (x]ok-

JH)dx 2 (g6)dx = F(x) £ Gix) + C

- nt |
X'dx= X _—+C nz-|
. n+ | ’

COSXdX = sinx + C
SINXUX = —cosx +C
sec’ xdx = 4any + C

[secxtanxdx = scx +C

cSC® XdX = — st x + C_

csexcotxdx = —csex + C
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Example 3: Find the indefinite integral and check the result by differentiation.

uck
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INITIAL CONDITIONS AND PARTICULAR SOLUTIONS
You have already seen that the equation Yy = _f dX has mancﬁ

solutions, each differing from each other by a cor\s%—amﬁ’

This means that the graphs of any two anho\a.n\{wh Ve S of f are
(sinxdy = ecosx + C_

Jel Hi CG-Q translations of each other.

P ¥ =cosx
e -~
gaml \jhagp \,ox‘ ey hw-ﬂhe;-l

, F(x)= —C tcosX

In many applications of integration, you are given enough information to determine

a f(‘)ari'l(.u\( a solution. To do this, you need only know the

value of y=F(x) for one value of x. This information is called an

| nl\ #’l@l condition.
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Example 4: Solve the differential equation.

a. g'(x)=6x*, g(0)=-1 . /3;2’7’;%(\
(x) = Lx y C
99 < C,xl J
¢X . | = 2'(0) F C/
Sy = Jox dx SN
) 2Lt 2 : U_Qa/
4° 44&2.;_' r G g(x)= Zx - | Kp?;tﬁm
3'5 ng‘]’ C/

b. f"(x)=sinx, f'(0)=1 f(0)=6
z . (¢ = —cosxX + &
/d{d% = Sing dx 7 6)
4 X
g_e\,( dy) =Ssir\>< dx
X Sdg:g(—cosx +2 ) dx
01_5/ = —CosX + C/ jf-—-SIYW)(-I—'Z.X +Q/
4 X

dx ;% {—cosx ¥ L) dx

£(x)= -six t2X +C

j"—/(x)-ﬁ —(05 X t+ C
L= -sin0+20tTC

| :—@SO“'C/

=1 xC 6=C
2 C/ f(x = ‘Slﬁ
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