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Math3280 exam 1 Name Score

Identify the type and obtain the solutions of the following first order equations:

(a) (z®+¥)dr+ (y* +Inz)dy =0.
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2. Suppose the death rate of a population P(t) at time ¢ is 3P(¢) and the birth rate is 2P(t).
It is known that the initial population is 100. Set up a DE and solve it for P(t).
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4. Solve yy" = 3(y')%.
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5. Given a DE xgz —4z%y + 2yIny = 0. Use subtitution v = Iny. Convert the equation to a

new DE of v.
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6. The acceleration dv/dt of a Lamborghini is proportional to the differece between 250 km/h
and the velocity v of the car. Set a DE for velocity v. DO NOT SOLVE !!I
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Math3280 exam J_

@/‘ 1. Let A,B be n X n matrices.

statements true or false?

Name Score

Suppose det(A) = 3 and det(B) = 5. Are the following

(a) det(AB) =15.  TruL

(b) det(A + B) = 8. —ffa»( se
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(a) Find A™! by elementary row operation
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(b) Use cofactor expansion for first r@avto find det(A).
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6/ 3. Write out the definition of linear dependence of vectors vy, - - -, vi. Then, show v; = (2,0, 1),
T X' vg = (=3,1,-1) and vg = (0, —2, —1) are linearly dependent.
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4. Write out the deﬁmtmn of a basis for a vector space V' Show v, =

A basis for R2.
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@ 5. Let W be a subset in R* such that 1 = z3 and o = Xy4. Verify that W is a subspace of
R4 .
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@ 6. Find the general solution of
y" — 5y +4y = 0.
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@ 7. Find the solution of the IVP

y' —dy +4y=0, y(0)=1, ¢'(0)=-1.
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@ 9. Find the general solution of
B yll _ 5yl + 4y — ezt.

The homogeneous solution is from problem 6. Find y, by undetermined coefficient method.
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Q‘j 10. Use the variation parameter method to find the general solution of

Y +y=1
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11. In problem @ if we replace the nonhomogeneous term e% by e, find Yp-
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22y + 22y’ — 6y = 0.

Let y = z" be solution. Plug it into the equation to derive a characteristic equation as we
did for the constant coefficient equation. Solve the characteristic equation to get two root
r1,72. Then y; = 2™,y = 2™ are two solutions to the Euler equation. Show they are
linearly independent. Then write out the general solution.
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Math3280 exam 3 Name Score

1. Use the Laplace Transform rules to find F(s)
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4. Use Laplace Transform to solve

v +ay=e, y0)=0, gHBr=e. _ A
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5. Find the general solution of the linear first order system x’ = Ax where

2]

ij z/\z“?)\4b}\"(g+3027\l*7/\ iy =
I:U\( /\(:"3 ) Sg‘\l&, eﬂ‘g),M/‘U/(iv\/
b s\ (w) po) o T L‘)
&'G —S’) uz)“[ a} = W (’é
v A= ‘ <;\;lM, (1 e ‘WL'Z) ‘Lf&"”
C Ty (wy o = St X & Al
(aé -b ) (w) “"’(, o) > W= (-—l ) |

1 [M L WA (\)JML ‘év\/o ,Q.Lwlﬁ (ﬂ»é?.u() Sls(M

- ()6 B[

—

pour sl o

———

¢ €

)?- ¢ (§Q§6) C ¢
- ; .
- 3F Pl et




1

Y(o)r <y (i) + C.L(_t‘) = ( Z)

e G, = ,
%SC‘_\_l i ®1C(:—%-“3
|

6. In problem 5, add initial condition x(0) = [ 2 J Find the constants ¢;, cg.
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7. In problem 5, add a nonhomogeneous term f(t) = [ _i’ J e’. Find a particular solution xp(t)

by the undetermined coefficient method.
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8. Find the general solution of the linear first order system x’ = Ax where
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9. For the system in problem 5 with nonhomogeneous term given in problem 7, use variational

parameter method to solve it. - 5t
AL = [X’\Cﬁ ,th'h] = ["é ng U«t] from =39 ,
"
wE et
~f - e - R 3t 3t
‘ _ ~ut
2 Le
2
3t ¢t Q”/{' ~ 3 Qé
e & a
X gg-"f&k - v wt 3t | < £
,égg — e J—é——ﬁ a3 %



