King Fahd University of Petroleum and Minerals
Department of Mathematics and Statistics

MATH 202 - Exam II - Term 162

Duration: 120 minutes

Name: A il IY ID Number:

Section Number: Serial Number:

Class Time: Instructor’s Name:
Instructions:

1. Calculators and Mobiles are not allowed.

2. Write legibly.

3. Show all your work. No points for answers without justification.

4. Make sure that you have 8 pages of problems (Total of 13 Problems)

5. DE means differential equations.

Question # | Points | Maximum
Number Points

1 6
2 5
3 6
4 7
5 6
6 8
7 8
8 8
9 7
10 5
11 12
12 14
13 8

Total 100
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1. [6 points] Given that y = ¢; + ¢, z° is a two-parameter family of solutions of the
DE zy" — 2y = 0 on (—o0,00)

(a) Show that no constants c;, c; can be found so that y = ¢; + ¢p 2 satisfies the
initial conditions y(0) = 1, ¥'(0) = 2

(b) Explain why this does not violate the theorem of existence and uniqueness

of a solution of an IVP.3 ‘ ¢ e @
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2. [5 points] Without the use of the Wronskian, show that the functions
fi(z) = (cos® z) (1 + tan z)?, fo(x) = 7, and f3(z) = sin 2z are linearly

dependent on the interval :27_1', il
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3. [6 points] Without solving the DE, show that the function y; = z and y, = z!

form a fundamental set of solutions of the DE
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4. [7 points] Given that y; = 1 sin 2z and yp = 1575 e respectively, particular

solutions of the DEs L(y) = cos 2z and L(y) = z, where L is a linear differential
operator. Find a particular solution of the DE L(y) = 11z — 12 cos 2z.
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ST is a solution of the DE

5. [6 points] Given that y, = o

1
2y + oy + (112 - 4_1) y = 0 on (0, g) . Find a second linearly independent

solution.
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6. [8 points] Find the general solution of the DE
y" — 5y + 12y — 8y = 0.
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7. [8 points] Find a homogeneous linear DE of a minimal order such that
y = 22 — ze?* is a solution. What is its general solution?
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8. [8 points] Find a linear differential operator that annihilates the function
9(z) = (e° + €)% + z? cos 4z.
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9. [7 points] Given that y; = z is a solution of the DE

x2y”-—(x2+2x)y'+(x+2)y=®‘,x>0.

Use reduction of order method to reduce the given DE into an equation of the
first order.(Do not solve the new equation [
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10. [5 points] Use a suitable substitution to transform the DE
¥y’ —y=cos(In z), z > 0,

into a linear DE with constant coeflicients.(Do not solve the new equation)
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11. [12 points] Find the general solution of the DE
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12. [14 points] Find the general solution of the DE

Y’ —dzy=€*, >0
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13. [8 points] Use the substitution y = z™ to solve the DE
z3y" +32%y" + 5z =0, z > 0.
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