Math 2214, Spring 2016, Form A
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1. A matrix is given by

Then the exponential matrix e is
(a)
(5 )
2e e)’
(b)
(& e)
e e)’
(c)
(& o)
e e)’
(d)
(5 ¢)
2 e

2. The general solution of the system y’ = Ay, where
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A‘(l 0)’
is
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(d) cret (1) + coe? <_11>



3. The system
t=—rt+y, Y =v@+ty-2)
has a stationary point at x = y = 1. The matrix of linearization at this
point is
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4. Suggest a trial form for the particular solution to the following equation

Y + 4y = e* + cos(2t) + sin(4t).

(a) yp(t) = Ae™ + Bcos(2t) + C'sin(2t) + Dt cos(4t) + Etsin(4t).
(b) yp(t) = Ae? + Btcos(2t) + Ctsin(2t) + D cos(4t) + E sin(4t).
(c) yp(t) = Ae* + Bcos(2t) + Csin(4t).

(d) yp(t) = Ate* + Bcos(2t) + Csin(2t) + D cos(4t) + E sin(4t).



5. Only one of the following graphs shows a solution of the differential
equation y” = y. Which is it?
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6. The following plot shows a solution of a differential equation. The
differential equation is

)
b) ¥ — 10y +y = 0.
(c) " +y=cost
(d) ¥ +y=

7. You use the Euler method with a step size of 0.1 to solve the initial
value problem

v’ =22 + 9%, Yy =1+t z(0) =2, y(0) = 1.

Then your approximation for x(0.2) is



8. A particular solution of

n
ty" +y = e

is given by

(a) 5lnt/t + 8Int/t>.

(b) 2Int/t + 3(Int)2.

(c) (Int)/6.

(d) 4Int/t?.

9. The general solution of the equation
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y(t) =5 +:5
Y= %ar) T 1

y(t) = LS oL
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10. The solution of the initial value problem
t(1+t)y"+(tant)y’ =In(2-2t),  y(-1/2)=2, ¢ (-1/2) = -1,

is guaranteed to exist on the interval

(a) (=1/2,1).
(b) (=7/2,7/2).
(¢) (=7/2,1).
(d) (=1,0).



11. For the system 2z’ =y, v/ = —y + x, the origin is a

) saddle point.
b)
(c) stable node.
(d) stable focus.

unstable node.

(a
(

12. The general solution of the equation y® — ¢/ = 0 is

(a) y = ay + age’ + aste’ + age™ + aste™".
(b) y = a1 + age.
) y = ay + ase’ + aste’ + agt?et + ast3el.
)

(c

(d) y = ay + ase’ + aze™ + agcost + assint.



