
 

Math 3113 Sec 1.2 Integral as general and particular solutions

A function F x is called an antiderivative of fix is F x fix

We often use indefinite integrals to denote antiderivatives

e.g f cos x dx sin x t C

Antiderivatives of power functions

If p 1 then xp dx XP
pt

C

f dx In H C

Example Solve the ordinary differential equation DE 94

Equivalently find all possible anti derivatives of

y dx C

X E dx t c

x Etl
t c

2 Xt t C

y 217 C is called the general solution to d

y 25 5 is called a particular solution to d

y 217 is also a particular solution to d



Generally if the ODE is of the form

or dog ft or daffy or d f4If t.fmfn terms of
o No y

then we can integrate both sides to obtain

the general solution

y f fay dy t c

Example 1

Find the general solution of It x ex

Answer

y x et da t c

u substitution U X
du 2x dx Edu x dx

fix xdx e s du

Idu

Ie t c

Let t c



Example 2

a Find the general solution of II x et

b Find a solution to the Initial Value Problem If x et 407 5

Answer

a 9 1 yet dat C

Integration by parts fu du t fu du Uv

fu du ur fr da

let u x du et dx

du dx v ex

x et dx u v fr duU du
x et Jet dx

x et et C

b
yet xe etc

5 Y o O.co etc

5 Itc 2 6

Y t Xe e 6



Example 3
IFind the general solution of IT 2 10 24

Answer y f 2 10 24
dx C

1
The function 2 10 24

is a rational function

44 where Pix and QE
are both polynomials

so we can apply partial fraction method

Partial fraition
x 10 24 x 4 6 4 x 6

Solve for A B

Multiply both sides by 4 1 6 I A xt67tB xt4

Put in a number xt Fitterer form I At B xx A 6 134

O A B B A D I
1 6 413 1 64 464 2A I A

1
So

1 4 6 I I 6

1 x 10 24 I I y

la x 141 Eln xt6 C



Example 4

You throw an arrow of mass 3 kg straight up from

the ground with velocity 49 Ms Ms metersecond

When does the arrow return to the ground

Answer

Let g be the gravity on earth g 9.8 72
Let yet height of arrow after t seconds

Let vet velocity of arrow after t seconds up is positive

So V6 49 Ms

If we ignore air resistance

then

accelerating gravity

If gg This ODE is of the form of flt
so we can integrate both sides

to obtain the general solution

VA 9.8 dt t c

VH1 9.8 t t C

Since v0 49 m s we have

49 9.8Col C 6 49

So v4 9.8ft 49



yet height of arrow after t seconds

so I v4 98 t t 49 This ODE is of the form flt
so we can integrate both sides

to obtain the general solution

y 9.8 t 49 It C

9.8 49 t t c

since y o o m we have

0 9.8 10 49 o C C o

So y t 9.8 E 49 t 4.9 t t 49

The arrow is on the ground

iff y ft 0

iff 4.9 t t 494 0

iff 4.9 6 10 0

iff t o or t 10

The arrow returns to the ground after to secs


