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King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 202 Major Exam I
The Second Semester of 2008-2009 (082)
Time Allowed: 90 Minutes

Name: _ 1D #:

Section/Instructor: Serial #:

e All types of calculators are not allowed in this exam.

e Write clear steps.
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1. Consider the differential equation
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(a) (2-points) Verity that y = is a one-parameter family of solutions of equation

(b) (2-points) Find the solution of equation (A) which satisfies the initial condition

y(0) = 2.
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(¢) (2-points) Find, if any, all singular solutions of equation (A) and determine the

largest interval of existence of each singular solution obtained.
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(a) (3-points) Given that x(t) = ¢; cos wi + ¢ sin wt is the general solution of the
differential equation

P+ure =0 on (—oo,00), w#O.
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Find all solutions which satisfy the boundary conditions z(0) = 0 and z ( : ) = 0.
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(b) (3-points) Given y; = €* and y, = e”tanax are two solutions of the differential
cquation

y" — 2(1 +tanx)y + (1 + 2tana)y = 0. (B)

Determine whether or not the set {3, ¥} forms a fundamental set of solutions of
T

equation (B) on the interval (Uj —).
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3. (a) {3-points) Find a suitable substitution that transtorms the diflerenitial equation
) 0
vy dy + (4o -+ y°) doe =

to a separable equation. Find the new equation, but do not find its solution.
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(b) (3-points) Find a suitable substitution that transforms the diflerential equation
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cotr — vy sin’ x) dr + — dy = (
Y
to a lincar equation. Write the new equation in standard form, but do not
find its solution.
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4. (7-points) Solve the initial-value problem

(@ lnqr)% +cos’y =1, y(e) = z
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5. (6-points) Find the general solution of the differential equation
yde = (z+ylny) dy.
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6. (T-points) Solve the diflerential equation
(3 + 4y2)d$ + 4xy dy = 0,

by transforming it into an exact differential equation. No other technique will be

accepted).
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7. (G-points) A glass of water initially at 50°F 1s placed in a freezer. The freczer 18 kept at
the constant temperature of 30°F. After one hour the temperature of the water i glass
is 40°F. Find the exact time needed for the temperature of the water to reach 32°F affer

it ig placed in the freezer.
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