University of California, Los Angeles ' Instructor: G, Wang
Fall 2021 : Date: Dec 4, 2021

MATH 33B: DIFFERENTIAL EQUATIONS
FINAL EXaM
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1. {12 poiuts} Find the general solution for %" = Ax, where A = L’; 2]

it
&







7

,First Name_ %" ~ ,

Last Name :
Student 1D

2. (16 points) {a) Converting the following equation to a system of first order differential equations.

{b) Find the corresponding characteristic p{}l}fnonﬁﬂ and all the efgewralues,
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3. {15 points} Solve the initial value problem of the form (1) X' = Ax (i) x(0) = xo. where A=

-1 3 E
[__3 —l] and x{{) = 1—2] .
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4. {10 points} Check whether the followitsg differential form: is exact.

(t% —t¥siny — y)dy + (2tcosy -+ 3Py ket
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5, (20 points) This problem covers the “double real root inderesting ease”. We will find the general
solution to the egqurdion:

, ‘ -5 I
x = Ax where A = | .
(2) Find the characteristic polynomial p(A) of A, then use this polynomial to determine the
eigenvalues of A,
(b Tn this case, A= A = Ay s an eigenvalue of multiplicity two. Since this 15 the inberesting
case, there is only one linearly independent eigenvector associated fo A Find it

{c} Let vy be the eigenvector found in step (b}. Fant a sccond veetor v which Is a solution
to the matrix eqguation:
(A - ;\I)Vz = ¥.

{dl) Write down the general solution:

x{t) = Cre*vy + Cae (v +1v1)

(¢} Solve the initial value problem:
x = Ax
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6. {12 poinis} Find the general solution to the following homogeneona second-order linear ditlerential

eqpiaation:

o' =2 +5y =0
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7. {15 points} Sclve the following initial value problem.

3 a3
Y - = * o y(—1) =0
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