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

MATH 202 - Exam I - Term 162

Duration: 120 minutes

Name: 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 9 pages of problems (Total of 10 Problems)

5. DE means differential equations.

Question # | Points | Maximum
Number Points
1 11
2 6
3 6
4 11
5 12
6 12
7 8
8 12
9 12
10 10
Total 100
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1. (a) [5 points] Verify that z = 1 + —

77 (3152 + ¢)? is a one-parameter family of
solutions of the DE

dx
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(b) [6 points] Find a singular constant solution of the DE given in (a)
(Give a reason to your answer.) X
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2. [6 points] Given that 222 — y? — 2z = ¢ is a one-parameter family of solutions

of the DE yj—y=2:v—1.
z

Find an explicit solution which satisfies the initial condition y(1) = —2.
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3. [6 points] Determine whether the theorem on the existence of a Unique Solution
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guarantees that the initial value problem Y9 _ zy*®, y(1) = 0 possesses a unique

solution. [Do not solve the differential equation]
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dy w4z
e By ty

4. [11 points] Find all explicit solutions of the DE —= y # 0.

j'.zz xg% X X (g% D)
X XY 4 (x4 () @
9 +
(X-\-l ) ( )
’H:\C»’e(’tﬂ&/ %¢ DE ¥e f&fw‘a\e.

o X dx @
G jz” vy = -

X3

1

IA\"eﬁra\d‘w\y \g{"—(/\ S?o(e_r/ wie. o\o"?\l\k
T \ p€
;1 x4

So /L\(jz-H) = Ao (x%41) 420 N

T j+\—c(x+l) @
ed hewce o 2k [codD - C




4/9 Math 202.162, Exam I

5. [12 points] Solve the Initial-Value Problem

xz(m—Q)Z—z—f-m(z—Z)y:Q, y(1) =1,

and give the interval of definition of the solution.
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6. [12 points] Verify that the DE is exact, and then solve it:
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7. [8 points] Show that the differential equation (3z%y — 8z) 3 = 4y — 2zy? is not
exact. Then find an appropriate integrating factor which can be used to make
the differential equation exact. Find the exact equation but do not solve
it.
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8. [12 points] Solve the DE 3—2 =y(zy®* - 1)
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9. Consider the DE fd—'y = z+y—1
dx :L‘——y—2

a) [6 points] For which values of a and b the change of variables z = ¢ + a and
dz _t+z

y = z + b transforms the DE to 71 J s,
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(b) [6 points] Find a suitable substitution to transform the resulting DE ob-
tained in (a) to a separable equation. [Do not solve the equation.]
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10. A thermometer is taken form a room where the temperature is 20°C to the

outside where the temperature from 25° C. After one minute, the thermometer
reading is 23° C.

(a) [8 points] What will be the exact reading of the thermometer after one more
minute?

(b) [2 points] When exactly will the reading of the thermometer be 24.68° C?
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