Math 3280 Exam I, 7 . I

Differential Equations and Linear Algebra

Dr Zhua,n'gyi Liu

Summer, 2014

Name/Section / Score

SHOW ALL WORK!



1. Identify the type and obtain the solutions of the following first order equations:
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2. item Use substitution v = 1/y to change ¥’ + 3zy = zy? into a new equation about v. Point
out the type of the new equation. Do not solve it.
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3. Verify y = e and e~3% are solutions to the differential equation
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4. A tank contains 100 gallons of a solution dissolved salt and water, the mixture being kept
uniform by stirring. If pure water is now allowed to flow into the tank at the rate of 2 gal/min,
and the mixture flows out at the rate of 2 gal/min. There are 10 1b salt in the tank initially.
Set up a DE with initial condition for find the amount of salt in the tank at time t. DON’T
SOLVE.
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5. Suppose the death rate of a population P(t) at time t is 3P(¢) and the birth rate is 2P(t).
It is known that the initial population is 100. Set up a DE for find P(¢). DON’T SOLVE.
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6. Solve zy" =1y
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1. Given the linear system Az = b where

(a) Use elementary row operations to reduce the augmented matrix A* = [A b] to Reduced
Echelon matrix.
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(b) Find all the solutions to the system.
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(a) Find A~ 1 by elementary row operation.
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(b) Find det(A).

|Al= 12 - 23 = - -

(c) Find the product matrix AA.
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(d) Find the sum A + A.
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4. Find det(A) for A in (1) by cofactor expansion about row 2.
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5. Let A,B be n x n matrices. Suppose det(A) = 3 and det(B) = 5. Are the following
statements true or false?

(a) det(AB) = 15. £ cur

(b) det(A) + det(B) = 8. {é\ trua

6. Show v; = (2,0,1), v2 = (3,1, —1) and vz = (0, —2, —1) are linearly dependent by finding
1, C2, c3 not all zero such that

c1v1 + covg + czvg = 0.
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7. Suppose vi,ve are linearly independent, show wi,us are also linear independent where
up = v1 + VU2, Uz = V1 — V2.
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8. Show v; = (1, a basis for R2.
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9. Find eigenvalues for matrix A in problem 3.
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10. For each eigenvalue in last problem, find a basis for it ass
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1. Find the general solution of
Yy’ — 5y +4y =0.
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2. Find the solution of the IVP

' -4y +4y =0, y0)=1, y'(0)=-1.
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4. Find the general solution of
y// _ 5y/ + 4y = e2t.

The homogeneous solution is from problem 1.
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5. Use the variation parameter method to find the general solution of

y/r+4y:1

ho= G b4t whies § 2tmrt . e bt

0 otk th;;&f]: ik - !:‘L‘
- - f b" I e Lot  Tlmit
u_ = — ) f = — 2/& t
‘ WIEIES (2 L 4iYa
4, ,g [ GV osart 2D U ol Y =
Uy = &ﬁm“ = — m fo=ufiethh= &

-, L
l h(x) = C Gsrb+ G bt + qﬁ‘}

6. In problem 4, if we replace the nonhomogeneous term e by e*, find y,.
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7. Show y1 =1, ys ==, y3 =z are three linearly independent solutions to the differential

equation y"” = 0.
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8. Find the general solution of the linear first order system =’ = Ax where
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9. Find the general solution of the linear first order system &’ = Ax where
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10. Convert the third order equation
ym + 2y// . 3y/ +y=0

into a first order system. Here the prime means derivative with respect to t.
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