MATH 334 FALL 2011: SUMMARY OF QUIZ 5

OcMoUNTAIN DAYLIGHT TIME. 3, 2011

Solution and Grading Scheme.
e Problem: Solve
y' =2y +y=3e.

o Solution: We use undetermined coefficients.
First solve the homogeneous equation

y' =2y +y=0
The characteristic equation is
r2—2r+1=0=r1=ry=1.

So y1=¢et, ya=tel.
Next guess the form of y,. As

g=3et=e" (ag+ -+ ant")
with a=1,n=0, we guess
yp=t5et Ag.
Now as a=1 is a repeated root of the characteristic equation, s=2. So
yp=t2et Ag.
Substitute into the equation we get
3
Ap=—.
72
So the solution is given by

y201€t+02t6t+gt26t.

e It is also OK to solve using variation of parameters. As y; = e, yo =t e?, we compute
Wly1, yo = (€) (te')' — (") (te') =e€*".

Note that the equation is already in standard form so g =3 e. Now

—3eltel 3
ul—/ —gY2 _ o /3t——§t2
gy 3ete! _
e [ 32 [y,

§t2 et.

So
Yp=UL Y1+ U2Y2=
and solution is given by
y2016t+02t6t+%t26t.
e Grading Scheme:
o Know the overall procedure: formulas to use, etc. 2 pts;
o Solving the homogeneous equation: 1 pt.
o  Getting y, correctly 1pt.
o Final answer: 1 pt.

Statistics.



2 MatH 334 FaLL 2011: SUMMARY OF Quiz 5

5 4
12 5

= W

2
Table 1. Grade distribution
Popular Mistakes.

e  Wrong characteristic equation.
y'=ret, y"=e"t +r2e. The differentiation is with respect to ¢, not r. So r is just a “constant
here”. So (re™)' =r (") =r2e".

e Wrong s in t*e®! (Ay).

e Wrong roots:

r2—2r+1=0, ry=ro=—1. (14)
e Not careful enough:
—gt2€t+3t2€t (15)
cancel.
/3:t. (16)
e Forgot y1, yo.
ulzgtz,u2:3t2,...y:...+gt2+3t2. (17)

Some Suggestions.



