Ordinary Differential Equations

Everything is ordinary about them
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Popping tags means

A.

B.
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Popping bubble M o
wrap

Using firecrackers
Changing tags of
regular items in a

store with tags from
clearance items I

Taking illicit drugs A
&
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Physical Examples
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How long will it take to cool the
trunnion?

mc% — _hA(0—0.), 60)=6,,,
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END
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What did | learn in the ODE class?
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In the differential equation

dy
X
the variable x is the

+3y=e ", 1(0)=06

A. Independent
B. Dependent
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variable

50%

50%

In the differential equation

@+3y =e ", y(0)=6
dx

the variable y is the
A. Independent

B. Dependent
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variable
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The velocity of a body is given by
v(t)=e* +5,t20

Then the distance covered by the body from t=0 to t=10 can be
calculated by solving the differential equation for x(10) for

dx

A E=e2’+5,x(0)=0 25% 26% 26%  26%
B, %:e2'+5,x(0):5

C. %:2@2’,x(0):0

o, %:ezi+5t,x(0)=0
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The form of the exact solution to 2%+3y =e”, y(0)=5 IS
A. Aefl.Sx +Befx

B.  Ae' 4+Bxe™

C. Ae" +Be™
D.  Ae'™ +Bxe ™
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END

http://nm.mathforcollege.com

8.03
Euler’s Method
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Euler’s method of solving ordinary differential equations

Y _ r(x.3).30)=0 states
dx

Via =¥, +f(x, p)h
Vi =¥+ (x5 0)h
Y=y +/(x.3)

y1+1 = f(xnyz‘ )h
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OO0 ® P
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To solve the ordinary differential equation
B%Jr 5% =sinx, p(0) =35,
by Euler’s method, you need to rewrite the equation as

A B sinx—5y%,1(0)=5
dx

25% 25% 25% 25%

8. L Liginx—s5y),50)=5
dx 3

dy 1 5y° -
C. —=—(—cosx——), (0 5

—= %sin x, v(0)=5
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The order of accuracy for a single
step in Euler’s method is

25% 25% 25% 25%

—_—

O(h)

O(h?)
O(h3)
O(h*)

OO w>

N
oF > &
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The order of accuracy from initial
point to final point while using
more than one step in Euler’s
method is

25% 25% 25% 25%

= ——

A. O(h)
B. O(h?)
C. O(h?)
D. O(h¥)
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END

http://nm.mathforcollege.com

Do you know how Runge- Kutta 4t
Order Method works?

50% 50%
Yes
No
Maybe
| take the 5t

O w>

& &
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RUNGE-KUTTA 4™ ORDER
METHOD

http://nm.mathforcollege.com

Runge-Kutta 4" Order Method

ZJ’ = £ ).y O)= 3,
X

Yini =V +%(k1 +2k, + 2k, +k4)h

)

k=1
k

1 1
; f(xi +Eh,yi +2k1hj

1 1
k; = ‘f‘[xi + Eh,yi + Ekzhj

b= £5 +hy )
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END
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