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PART I1: WORK OUT PROBLEMS -

Salve each problem in this part in detail giving the necessary justification (each

coniams 4 poinis)
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1 of differential equahion
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PART I: SHORT — ANSWER QUESTIONS

Read carefully and give the answer (n its most simplified form

in the space provided. Each blank space carries 2 points.

1. Find the general solutions of the following ODEs.

dy ; .
a)==1+x4+y*+ xy°.
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justification in the space provided
Ly+¥yc ' : -
y+) cos(xy))dx + [ %+ xcos{xy))dy = 0,y(n) =1
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with 500 gallons of pure water. Bring

| large tank Is filled to capacity
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Part 11 -Work Out

; .. differential
1. Find the general solution of the linear ditiere
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1, Find the current at any time ! in the RLC series circuit with the electromotive

force of 160t Volts . inductance of 0.1 Henry , resistance of 20 Ohms and
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4. Supposc that the mass 1 a mass-spring dash pot sysiem with m=1kg ,dash

constant of 4 kg /scc and spring constant of 4 N/m setin motion under the

influence o1 an external force F(r)=1Ucos v with x(0y=0 and x'(U) =7

Find the governing i fferential equation (Zpts)
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Applied Mathematics 111
Mid Freamination

e« Work is required for full credit, and may earn partial eredit. (for work-

out problemas)

e« Use the back side il necessary

e« Mobile phone is not permitted.

« This is the first of five (5) pages.
PART I: Short Answer gueskions. Write the most simplified answer on the
space provided. (10 %) [/ :

1 Classify the following Hifferéntial equations as linear or non-linear and state their

order
I [ Linear/Nonlinéar | Order |
Yy +y=8ny | Aon- | $a€ o | 45t =
| 22y + 3zy —ycosz=01] \Sacoh o [Eat
2 The differential equation 2ry® — 3y — (3z 4 az’y* — 2ay)y = U is exact. Then

the value(s) of a i3 ___~_D‘___._
3 Let yi(z) = 1158 solutionof (1 —z*)y + 27y = 0. Then the second ‘solution

w(z) = L%_J :
' — 1 . What

'”.2."-.—'_11:{] D: ’ 'rcll}-:
y' + Yy rgﬂr);iﬁya.

4. Given the initial value problem

value(s) of A will make lim y(z) = 0. Answer B =

o \ ! \ P s
gt S
- = . " # 1 il i
s The integrating factor for y — zy’ =0 are — 7. deles _and N
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)
f_ in the allernative form

7
/

,; ety | sEruds ol aa g :
. A tank initially contains 200 liters of water with 100 grams of salt in solution. Water

containing salt with concentration of l gm/liter is poured in at the rate of 3 L/min. The

well-stirred water is allowed to pour out the tank at a rate of 2 L/min.
a) Formulate imtial value problem describing the phenomena.

b) Find the amount of salt in the tank at any timet = 0.

¢) When is the tank empty?
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A Spring with a 3kg mass is held stretched

4.
HON. If the
of 1.2m/s. Find | i
a) 1he position ol the mass after time 1

frequency and periqd

b) Amplitude.
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