METU - NCC

Introduction to Differential Equations
Midterm 2

Acad.Year: 2012-2013 Name ; Lv Student No.-
Semester : Fall Department: \ Section:
Date  :29.11.2012 Signature:
Time 21740 6 QUESTIONS ON 6 PAGES
Buration : 120 minuies TOTAL 100 POINTS
1 2 4 5

3

| |

1. (7+8=15 pts) Find the general solution of each differential equation below:
(a) y® —y=0.
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2. (2410+8=15 pts) Consider the differential equation

ty =20+ 1)y +E+2)y=0
(a) Show that y,(t) = ¢ is a solution.
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(b) Find a second solution y, so that y; and y» are independent, and show that they are

independent.
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(c) Write the general solution.

Y = cet v, et



3. (8+7=15 pis) (a) Consider the differential equation y” + 3y’ — 5y = 0. Convert it to a
first order system of differential equations and show that the characteristic polynomial of
the coeflicient matrix is A2 + 3A — 5.
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(b) Show that the functions f(z) = € cos(bz) and g(x) = €™ sin(bx) are linearly inde-
pendent (where a,b € R are constants and b 5 0).
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4. (8+4+8=20 pts) Consider the system
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X == X+ €
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(a) Solve the associated homogenous system and find xp. o) j
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(b) Find the fundamental matrix fI)[ ) satisfying ®(0) =

|
DM pltp Pl L M/z /ZX

-y€ ,;,s/zeﬁ e “het |
-—[ ft‘ye{ 3 CP(O):IQJ

-3/6 ;,?e 7, €

(¢} Solve the nonhomogenous system using variation of parameters.
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5. (10+5+5=20 pts) {a) Consider the initial value problem
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(a) Find the fundamental matrix ®(t) satisfying ®(0} = I (equivalently Iy or Iz.a).
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(¢} Solve the initial value problem.
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6. (20 pts) Solve the homogenous system below.
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