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1. Find the general solution to the homogeneous differential equation
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2. A full 100-gallon tank contains 50 pounds of dissolved salt. Pure water is pumped into

the well-stirred tank at a rate of r gallons per minute, while the mixture is simultaneously
drained at the same rate. After 10 minutes, only 30 pounds of salt remain. Find r. ﬁﬂi ;=0 L"l (5/ 3 X
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3. Solve the following iitial value problem @; = ;_ X
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4. Find the value of the parameter a for which the equation is exact. For the value of a for
which the equation is exact, find an implicit solution of the initial value problem:
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6. A particle of mass m moves vertically under the influence of gravity and air resistance.
Air resistance is twice the magnitude of the velocity and acts in the opposite direction '4”5 i
of motion. Let v(t) be the velocity of the particle, where upward direction is positive.
Which differential equation correctly models the particle’s velocity? Here g > 0 1s the g[{i = - ; ~Av
acceleration due to gravity.
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7. Find a form for the general solutions to the differential equation
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8. For x > 0, solve the mitial value problem

xy +(1+x)y=xz, y(l)=1.
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9. Consider a population x(t) satisfying the differential equation
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(a) Find all critical points of the equation and draw the phase diagram. Classify the
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10. Solve the nitial value problem

y' =2y + 17y =0, y(0)=-2, /(0) =6.
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1. A mass of 3 kg is attached to a spring with spring constant 5 N/m and a dashpot with
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2. The correct form of a particular solution to / Table ; (Ax +Zf‘r+c§5

—2x

'+ 4y + Ay = e g0 ?v/}/

to be used 1 the method of undetermined coeflicients is

_Ax .
Ans: Ax'e ™ + BAe T+ CxPe

2
C+Yr+ Y4 =
(r+D)'=0 -394
-Ax ~ A~
homog =0l™ - 701 ce T oxe

Lrom  tob le. n Maﬂzo/( G‘p Um/le%em?mp/ Cgcff -

- Céenem/ )/JDZ)/ of 917?&2 9> e

=2
_ NPT Bre Sl

daf)s. These s Mom;f,

My

ﬁ\/ X (50}14 From ’/‘aﬂé}

2 _JIx 2 ~dx —dx
= xe  +Pxe  + Cre

Oeps. olVes hw;z

anw//y/ XQ('SDZM ’PTDWL h%e) 75 3@1[_){

% Al e s BT CAET /




3. Consider the mass-spring system with position z(t) that satisfies the equation rz + /0 J = 0

2" + 100z = 12cos(wt), z(0) =0, 2'(0) = 0. r=210¢
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. Transform the differential equation z” + 3z’ + 2z = cos(t) into an equivalent system of
first order differential equations in z; and 9 where r;y = x and x9 = 2. Then write this
system in matrix notation as x’ = Ax + f(¢). The correct A and f(t) are:
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6. Find a general solution of the following system of first order differential equations
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7. Solve the imtial value problem
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9. Use the method of variation of parameters to find a general solution to the differential
equation
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10. Solve the initial value problem
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