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Notre Dame University
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Department of Mathematics and Statistics

MAT 235
- Ordinary Differential Equations

Exam # 1
Wednesday November 16, 2005

- Duration: 55 minutes
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- Directions

1. Write neatly and clearly.

2. Do not use pencils unless for graphing.

3. Show all work.

4. Programmable calculators are not allowed
5. Turn off your mobile phones.
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Please note that you have 6 questions and a total of 7 pages

1) (15 points) Find the family of orthogonal trajectories of the family of curves y? = cx .

ok -
:z(&dcx:c %:_EC% bA C::jél nj’a:z\iq 4
‘ X axq 2
Fa @fﬂw hm&duwm _Ag_ﬁ_-lx . g
Eh.

%JK:-‘.LXJY
%%1: _KQ‘ + C\/
%

2/7






2) (15 points) Find the general solution of the differential equation
. xzy”—x(x+2)y'+(x+2)y =0
given that y(x) = x is a particular solution.
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3) (20 points) Solve the following initial-value-problem
Yy -2y +y=2e"  with »(0)=12nd y(0)=2.
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4) (15 points) Find the general solution of (2x2 + y)dx + (xzy —x)dy =0.
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3) (20 points) Solve the differential equation x%+ y=y (x > 0).
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6) (s points) Solve one of the following:

(22 x|

b) — = (x + y) — 2x + 1 using the transformation v = x2 +y.
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~{(13 points) Solve the differential equation x -3y = ——, for x> 0.
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2) (1 bwth/e family of orthogonal traj ectorles of the family of curves

y=clnx, forx>0.
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3) s i:loints) Solve the initial-value problem % = (r=3x+5) +7 . with y2)=1.
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5) (20 points) Solve the differential equation x-‘—ix)-)-—y = x(l —e A] .
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//6) (17 points) Given &L_&ix!,\ particular solution of the differential equation

4y _ 5x*y=—y® -2x*, for x > 0; find the general solution.
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Please note that vou have 5 qflestions and 6 pages
A

1} (20 points) Solve the initial-value problem y? = y"(y —1) with y{0)=2, 3'(0}=-1
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2) (15 points) Find the general solution of the differential equation

'y +2x (x+1)y'+y =0, for x>0 given that y, = e’ isa parttcular solution.
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3) (15 pou&»)&aneral solution of the differential equation y” =3y" + 2y’ = x*
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4) (20 points) Solve the following differential equation x’y” + 5xp' +4yz—- for x> 0.
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) (30 powmffemmxal equation (1 +x° )y” +2xy' -2y =0,

a) Show that the point x, = 0 is an ordinary point of the given equation.
/ b) Find the power series solution for the given equation near x, =0.
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