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

MATH 202 - Exam I - Term 172

Duration: 120 minutes

Name: I<E >/ 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 10 Problems)

5. DF means differential equations.

Question # | Points | Maximum
Number Points
1 5
2 7
3 17
4 10
5 11
6 10
7 6
8
9 13
10 14
Total 100
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1. [5 points] Find the solution of the initial-value problem
y' +4y=0

y(0) =0, y'(0) =1

given that the general solution of the given differential equation is
y(z) = ¢ sin(2z) + ¢z cos (2z).
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2. [7 points| Use the existence and uniqueness theorem to find the values of 8 so
that the initial-value problem
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has a unique solution.
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3. Given the DE (y? — 4) dz + 4z* dy = 0.

(a) [7 points] Find the general solution of the above DE and rewrite it in an
explicit form.
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[4 points] If y = k is a constant solution of the above DE, then find the
possible value(s) of & @
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(c) [6 points] Using parts (a) and\(b), find all singular solutions i |
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4. [10 points] Find the solution of initial-value problem

{y'+2$y=x3,
y(0) = 0. @
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5. For the differential equation

(3 + kxy* — 2z) dz + (3zy® + 202%y°) dy = 0,

(a) [3 points] Flnd the value of k so that the differential equatlon is exact
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(b) [8 points] Use the value of k from part (a) to find the general solution of
the above differential equation.
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6. [10 points] Consider the DE

(ry)dz + (22° + 3y* — 20)dy =0, y > 0.

(a) Find an integrating factor that transforms the above DE to
an exact equation. ( Do mot solve the new equation).
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7. [6 points] Use a suitable substitution to transform the DE
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to a linear DE (Do not solve the new equation).

= The DE beccaws A3 4 L= 3%

o x rn



6/8 Math 202.172, Exam I

8. [7 points] Use a suitable substitution to transform the DE

d—y—%(lny—lnx+l).

dx
to a seperable equation (Do not solve the new equation).
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9. [13 points] Solve the initial value problem
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10. {14 points] Take a can of soda from the refrigerator (temperature of the can of
soda inside the refrigerator being the same as of the refrigerator) and let it warm
for an hour. Record the temperature twice i.e. after every thirty minutes.
Suppose that the recordings turn out to be 45° F' and 55° F', respectively.
Assuming the room temperature as 70° F', what was the temperature inside the
refrigerator when the can was taken out?

{ v G
wer® ot Nk \/\(ﬁ\\ak

(-Zx- T l”/i Fhs S v«\‘) e»r:;} |
T 2 Fe o TCh)sys £ T()=55 @/

L Fal

e l.u(f,\-"‘(( l;k<, s—c (ﬂ V\(‘(
A"h/ o have e DE *':{-{

7 i ; N
R ) c @/\
4 C € \

):‘kt?\, o
TAY = y§ = e = Fet O ~
= K i‘
k et — G
1)) = SS D SE= Ferce T —i§ = |
) ‘ e
e 3’5 = €& = S oLoe 7
Frow G and @, e 2t 2 3 G\: )
73 -2 Can 3{ ' S
=20 %= (
I T * "ZS S <& = C S"



