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

MATH 202 - Final Exam - Term 162

Duration: 180 minutes

Name: ID Number:

Section Number: K L }/ Serial Number:

Class Time: Instructor’s Name:
Instructions:
1. Calculators and Mobiles are not allowed.

AT R

Write legibly.
Show all your work. No points for answers without justification.
Make sure that you have 13 pages of problems (Total of 16 Problems)
DE means differential equation.
Question # | Points | Maximum
Number Points

1 10 |

2 10

3 8

4 5

5 11

6 10

7 13

8 8

9 8

10 4

11 13

12 8

13 8

14 5

15 8

16 11

Total 140
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1. [10 points] Show that the DE
2z sin ydz + (z° cosy + 1)dy =0

is exact and solve it,
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2. [10 points] Show that the DE
(P +1)y =4ty + 4ty

is of Bernoulli’s type, then solve it.
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3. [8 points] Solve the DE:

y° Y Yy
<x2 sin = — 2y? cos —2> dz + 2zy cos = dy = 0.
x x z

The DE is}\mf@@rwaw*/\ s j:x\r,
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4. [5 points] Solve the DE
ylll + y// + y/ — 0.
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5. [11 points] Find the general solution of the DE:
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6. [10 points] Find the first three nonzero terms in each of the two linearly inde-
pendent power series solutions of the DE

y" +2zy + 2y =0,

about the ordinary point z = 0.

Qg
5 lf‘ CI \/65
mbsH M/Wﬂj’ Y= wmo A z#
00 ”—
- a x Qmal_f-Zzﬁ(Dl =0
O%L(m O"'J +Z m=pr—
R=m-2 " mp”‘ A 5’" 2
oalX = O
R12) (b)) A X ZZA&X*
2 Z( #2) (b +1) 1 + T

|4
L =0
_____> (242+M() n ;ﬂ ((uz)(u\)ab:z(lzﬂ)a;]

Fcom Ehas jdgntity we eanclmde. EA
a=-a omd & =-——0 Sk aD

—

2 o b+ k42
- -Lag-=
— _ 2 ‘ = - o

- 2 =4 o
@%‘5“& T4 ol s ;s

3
—_— 2 A X ye--
\wufﬂﬁ ‘:]:40-/—%1-#@211‘%14'6}11#5)(

= Two limearh ;mﬁ}wdﬂ# power S0P Selutiams:




6/13 Math 202.162, Final Exam

7. [13 points] Find the first three nonzero terms of the series solution of the equa-
tion 4zy” + 2y’ + y = 0 which corresponds to the larger indicial root of the DE
around z = 0.
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8. [8 points] Find the eigenvalues of the matrix

1 0 O
A=10 2 0
0 -1 2

and corresponding eigenvectors.
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9. [8 points] Find and classify all singular points of the DE

2z -1)y" - 3zy +2y=0.
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10. [4 points] The given vectors are solutions of a system X' = AX. Determine
whether the vectors form a fundamental set of solutions on the interval (0, 00).
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11 2
11. [13 points] Solve the system: X' = ( 020 ) X.
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12. [8 points] Solve the ytmxf=(‘11 _61>X
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13. [8 points] Given that A; = 1+ 7 and Ay = 4 — 1 are the eigenvalues of the matrix

of coeflicients of the system
dr

'(*ﬁ =bx +y
{
%/ = =2z + 3y.

Find the general solution of the system.
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14. [5 points] Find a linear differential operator with constant coefficients and of
lowest order that will annihilate the function

f(z) = 1 +sin® z + z sin 2z.
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15. [8 points]Find a particular solution of the system X' = AX + ( i ) , given that
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matri K

16. (a) [6 points] If A is an n x n(such that A* = I, where I is the n X n identity
matrix, then show that

e = I cosht + A sinh t,

where cosh ¢ = 1+21't2+it4+ . and sinh £ = t+§'t3+51t5+
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(b) [5 points] Use the result obtained in part(a) and matrix exponential method
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