
Math 21155, Final Exam, Spring 2013

and square roots, etc.) unless the problem tells you to round, is avalues.

Instructions: show ail work. Answers with no work wiil be graded arlproblem is to show the work (in which case, no work wirr receive no c

1,. Solve the differentialequation !, '  + 1ys + Dy = 0 by met
l ist at least 4 terms for each unknown in your. solution. (35 I
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2 . Determine if  the equations contain any singular points andirregular. (8 points each)
a. x(x - I)y,, * 6xry, + 3y - 0

) t r +  W -  r , /  3/ x(xll * ^(^"j Y =o

b. (x + I)zy" * Z(xz : L)y, + 3y - 0
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3. Solve the differential equation xzy, + 3xy, * y = 0. (t l
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4. For the following differential equations, determine the order
I."i i .: inon-linear, 

and whether it is ordinary or partiat. (6
a. yi,) * ty2 - 0

, U U
j + t y = o

t # * 2 y = s i n t 2"4*4

c gt-Du*ff;)y=o

Y '  * { }  =o  =  ) ' - *  = €

Sketch the direction field for the graph y, = y(y _ I)(y _ 4).is stable, unstable or semi-stable, and for each equil ibrium eiea threshold or carrying capacity. (L5 points)
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6 . For the fol lowing equations, determine the solution method (i
equations, homogeneous (substitut ion y=yx), Bernoull i  equa
integrating factor if need be) or if the problem must be done nu
equations. (7 points each)
a. 6xydx + (4y *9x2)dy = g

,,

the equation, whether i t  is
nts each)

rL,A<'lr*R*

-/,^"*r,

State whether each equil ibrium
than zero, state whether it,s

Y= '(

factor/linear, separable
exact equation (check for

lly. Do not solve the



c. yy'  +)v, -  xJy b/*nt,a,$futt

d. xY' = (I - yzlt1z ,fupa-r"h" 
6
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7. Solve the linear differential equation y, + xy = fieithr by ng factor. (20 points)
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8. Solve the fol lowing second order homogeneous l inear di
solution. (15 points each)
a .  y " - 4 y ' - 1 , 2 y - 0
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10. set up the wronskian matrix, but do not calculate it, for the
theorem tel l  you its value should be? (15 points)
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1L. Find the Laprace transform for the foilowing functions. you
transform formulas. (2g points)
a' f(t) - te-zt
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c. f (t) = Iift - r)s sint dr
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f (t) = e-tstn\t
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12. use the Laprace transform formuras to find the inverse
functions in s. (21 points)
a' F(s) = -1-

--2r
(-

b. r1"; = ffi
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13. A mass weighing 12 lbs stretches a spring 1g inches. tf the
the spring a distance of 3 inch and then iet in motion with aif there is-!g-q!-r11pllng, and the system is driven by a force ofdifferential equation that models the system. you can earn
solving the complete equation. (fS points)
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Formulas for Laplace Transforms
Math 255 Summer 2012

General:

1. L{f (t)} - I: e-stf (t)dt
2. tv:!t\j = s'F(s) - s"-1.f(0) - rn-zf'(0) - ... _ f@-tt
3. L{eat f (t)} = F(s - a)

8. LU * sj = F(s)c(s)
e. t{tj rr,>a4 = ?
to. ttl:G)j = 

# t{ e-stf (t)d.t(f is periodic)

Specific Functions:

t. .c{1} = 1

2. ,Ett"j = *, n=!,2,3...
3. ,E{eal l= 1

s-a

4. .C{sin t t1 = fi
5. J{cos t4 =fr
6. "c{sinh t t1 = fi
7. f{cosh kt} = F#
8. ,C,tU(t - Qj = t
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