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(a) (8 points) Solve the initial value problem
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Y + (cost)y” =0, y(0)=2
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(b) (8 [lHllitH) Il the wronskian of the functions f and g is 3¢ and if

J(t) =™ | find g(t) .
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2 T ints) Fi , first five non-zero terms of the series solution of the DI
3. (12 points) Find the first fiv
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4. (a) (12 points) Transform the differential equation L2y +Tzy +5y <(xAg > 0
into a differential equation with cotmf___ﬁﬂl_tﬁb and solve it.
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(b) (8 points) Solve the DE  y® — ¢/ = 0.
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5. (12 points) Use Laplace transform methods to solve the following initial value

problem: ‘

Y + 4y +4J 3¢, y(0)=1,4(0) = -
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G. (a) (10 points) Find all singular points and determine wheth

regular and irregular for the DE
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b (10 pomts) Find by using the definition the Laplace transform of the
function: f(t) = e ".~=m+2f'. i
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¢ (10 pomts) Choose the correct answer for the following questions:

(a) Suppose y" + y = 0. Which of the following is a possibility for y — [(r)

| A tanua (]I-) sine. Coeser. D oseer.

(h) The particular solution of the D.E " + 9y = Gsin(3x) has the form

A acosdr <+ bsin3r. B. arcosde + bsin 3r. R e
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(¢) The DE. (1 "la‘ V' = 2y = cos 2 is P
A non-linear, homogencous second order differential equation.

non-hnear. non-homogencous second order differential equation.
C. linear. homogeneous second order differential equation.

D hear. non-homogeneous second order differential equation.
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i’ K (d) Consider the DE. ty' + y = sint, y(‘:}) = 1. The largest interval in

which the solution exists

on K\'L "
- ) (‘;\J‘ B. (=c0,0). C. (—o0,00). D. (¢, %), i

(¢) The general solution of the D.E " + 4y + 4y =0 is f , © e
. " . T -y " ' 7 . ¢
A y=Cie® +Cye™* B, ¥y = Cie? cos 2t + Cye? sin 2.
C y=Cie" +Cyte™™ @nun of the above.
2 1
redriies (r+t)zo
N[M“‘*
P A
z o
2t

Cf.. ‘fc‘:,ee



Final Exam

Date: 28/5/2015

Time: 2 Hmlr
____,-r i e SRR

The Islamic University Of Gaza
Department of Mathematics
Ordinary differential equations (Math 2302)

| L= ]
Name: R Q1]Q2|Q3| Q4 Q5 | Q6 Q, Total
' ' |
|
Student number: 0|16|16|16]16] 10| lh' 100
|
|
Instructor: - = | |

1
- X -

[Q1] If y; = r is one solution of DE #%/" — x(r 4 2y +(x+2)y =0
find a second linearly independent solution of DE.
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[Q2] Find the general solution of the DE
a) Solve the DE ¢ + iy = oy, ‘ &> U‘l (- % (Y l)
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[Q3‘] a) Find the radius of convergence of solutions of the ﬂE >
2z(x? — 2 + 2)y" + (r— 1)y + zy =0 about l ¥ = 2
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[Q4] Find the first three terms in each power series solution of the DE

! —zy=0, about z3=-2.
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[Q5] a) Find the general solution of the Euler equation
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Q6] Use Laplace transform to solve the [VP
Yy 4 dy + oy =, y(0) =1, 1(0) =2
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(Q7] Choose the correct answer for each of the following items:
(1) The DE (sin z)u,, + tan(z + y)
(a) Ordinary DE and Linear

(b) Partial DE and Linear.
(¢) Ordinary DE and nonlinear @Pﬂma] DE and nonlincar.

Uy = €77 {8
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(2) The DE (1 + %)y — 2ty = /(1 + t2)y is 6)
a) homogenous (b) Linear.

c¢]) Bernoulli

(d)exact.
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(3) All singular points for the DE (tan z)y” + 2zy’ + 3z%y = 0 are _

nw, nel. (b) 2n+1)%, neZ. ton X m:o
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(4) One solution of the DE y" + y =0 s Y=oyt
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(5) The Wronskian of the two solutions of the DE 2ty” — 4y’ +y = 0 equals
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(7) If the DE (r? = siny)dr + (2" cos y+3)dy =0 is exact then n-|
(a) n=-1. n=1. o :/\{c:f”‘ =4
¢)n=2. (d) n=-2. _.vL: Cosy
(8) The functions f(z) =sin’r, g(z) =1 — cos 2z are

(a) Linearly independent.

(@ Linearly dependent.
(c) Form a fundamental set of solutions.

(d) both a,c.
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