Math 285 Final Review Version A
1. Consider the initial value problem
= f(z,t) with z(to) = zo.

(i) State the existence and uniqueness theorem showing this ordinary differential
equation has a unique solution on some open interval I containing tg.
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(ii) State the Runge-Kutta RK4 method for approximating this differential equa-
tion on the interval [tg, T
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(iii) State the definition of the Laplace transform L{f} of a function f.
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2. Solve the initial value problem & = sin®(3t) with z(0) = 2.
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3. Draw a phase diagram for the autonoumous first-order ordinary differential equation
# = 23 —4x? + 4z on the line below. Label the stationary points with a cross x and
draw arrows on the line indicating the direction in which z(t) is changing.

XY Fp e = k(7 ety #9) = A (2-2)""
F:/rx’re‘//?ﬁtd‘f% 4—" P ﬁ-”'/ =2 ,




Math 285 Final Review Version A

4. Solve the initial value problem # — 2z =t with z(0) = 1.
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5. Find the general solution to dy _ 7’ +y° =/ ‘f'(y /- )L = 9/
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6. Show that the ordinary differential equation

ozy — 922 + 2y + 2 + 1)y’ =0

is exact and find the general solution.
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7. Find the general solution to the differential equation

oy — 2y = —z3y>. .
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8. Consider the differential equation & + 54 + 6z = sin 3¢,

(i) Find a particular solution for this differentjal equation.
/p ~ fAs. 3t +Ecos 3E 6Xp= LA3n3E 6By Dt
< 4wssE — 3Bsrast {Lf ’/’:7/5"51.731‘7‘ 15Acos3<

_ YA BB 34 Zp ~ T3t -9B o5y

ZP 5)4 L = 6’3#-(55}5?.«13{{ %(,’j’ﬂ_;g --‘C’(JSLJ'-""/
.....’3,4—-'/63 =/ /54 -38=p 5A4—13=0
T 5B e
~ZEB=5 5= ;9;
X,l4)= "~ Sin3E - 2 tosHt 4= £ . L
7T 2y 78 v Y

(ii) Find the general solution to this differential equation.
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(iii) Find the unique solution such that z(0) = 0 and %(0) = 2.

2lo)= Ot - 2oy =0

. 3 Yy ‘Y . .
x &)= ’"?0/5 3¢ _z0,¢ Zé#%(gg?{ #:;é: 9!/!'5'&—

wlol= -3 =26 -2 =2 _ . _,,03 . 3
20,426 ~ 10 = o / g e
Y -, (%
56, + 3¢ ::g 5 ¢y 544"‘?—3 :_./2_9
TA st fri s ov-nf‘jwue s,:;ef,eﬁm s

3¢ 25 e““’

/x(’é)-""g e 2 5 2% L 51034 ’Ig;(nf?é'



Vi b=

Math 285 Final Review Version A

9. Consider the initial value problem
“t with  y(0)=3, ¥(0)=-

L{y}. Do not invert to find y.
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Use Laplace transforms to solve for Y (s) =
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10. Find the following inverse Laplace transforms:
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