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1. Let A= | =7 4 ¢t |. For which value of parameter ¢ the column space of A is
2 1 4

2-dimensional? Briefly explain why.

A0 B.1 C. -1 D.-9 E.-2 F. None of these



9. For which values of parameter t the following set of vectors is NOT a basis for R4?
Briefly explain why.

1 0 2 1
0 t t -2
o(> (o2}’ 0
0 0 0 t+1

A.Oonly B.lonly C.0andl D.-lonly E.Oand-1 F'. None of these



3. Let T : P, — P, be a linear transformation defined by T (p(z)) = 2p" () +(z—1)p'(z),
that is T(ag + a17 + aax?) = 4as — ag + (a1 — 2a2)7 + 2ao2%. Find the matrix of this
transformation, [T]2, with respect to the standard basis B = {1, z,2%}. What is the
trace of [T]5?

A.4 B.O C. -1 D.3 E.-2 F. None of these



4. Consider the initial value problem:
y'+3y — 10y =0

with y(0) = 0 and y(0) = 7. Find y(1).

Ae? B Ce2+ed D.e*?—e® E 1+e  F.Noneof these



5. Solve the initial-value problem #’ = AZ where

0 10
A= -1 0 2
0 01
0

and Z(0) = | 0 } . Find the sum of the components z; (t) + 22 (t) + z3(%).
1

A. 2¢¢ — cos(t) B. et —2sin(t) C. 3¢' — 2cos(t) D. 3¢’ — 2cos(t) + sin(t)
E. 2¢t — cos(t) +sin(t)  F. None of these



6. Consider the autonomous system

& — g2 —y+2

W _ gy
=3z —y.

There are two equilibrium points (z,y) = (1,3) and (2,6). Indicate what type of
equilibrium points they are. Circle your answers

(1,3)A. B. C. D. E.  (2,6)A. B. C. D. E.

A. Stable node B. Unstable node C. Saddle D. Stable spiral E. Unstable spiral



7. Let

Calculate e4t.



8. Find the general solution to the system 2’ = AZ, where

3 -1 -2
A={(1 6 1
1 0 6

Hint: The only eigenvalue of A is A = 5. You can also use the fact that:

1 1 1
(A-5I)*=(0 0 O
-1 -1 -1



9. Find the general solution to z*y" f
y" + xy' + 36y = 0.
y+36y=0. Y>>0



10

10. Consider 422" +y = 24y/ZInz, > 0. y1(z) = 3'/? is a solution for the associated
homogenous equation. Find the general solution.



11. Find the general solution to y” + 2y’ 4+ 5y = 8¢™* cos 2.

11



12. Find the general solution to

21

y' -4y +dy =

on the interval z > 0. (You may use: [Inzdz =zlnz—z+C.)

12
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