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Instructions: This in-class exam is 50 minutes. No calculators. notes. tables or books. No answer check is

expected. Details count 3/4. answers count 1/4.

1. (The 3 Possibilities with Symbols)
Let a. b and ¢ denote constants and consider the system of equations
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(a) [10%] Determine a, b and ¢ such that the system has a unique solution.

ShtC=0, a%o0

(b) [30%] Determine a. b and ¢ such that the system has no solution.

(c) [30%] Determine a, b and ¢ such that the system has infinitely many solutions. Q= O
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Use this page to start your solution. Attach extra pages as needed.
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2. (Vector Spaces) Do all parts. Details not required for {a)-(d}.
1
{a) 110%%] @?@ or false: Thereis a subspace S ol 7R3 which does not contain the vector i
0
{b) ;1{);?‘1 Tr ue or /ﬁise he set of solutions X in T3 of a matrix equation 4x = 0 cannot equal all
vectors in R3.
[10%] Triwe or false: Relations v +yl =0, 4+ = — () define a subspace in R*.
(d [10%] | True or false: Equations & + ¥y = 0.y + z=0define a subspace in R
(e} ‘?G/ Stema one theorem, without proof. that concludes that all linear combinations of the functions
. cosp. et forms a vector space of func tions.
{f) HOVH Fmd a basis of vectors for the subspace of RY given by the system of restriction equations
-3r; + 10x9 + 2oy dry = 0.
~2xy 4+ Ar2 L3 + 21y = 0,
2x; + 410 = 0.
—9r, + 12Zr2 + 293 + Ay = 0.
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3. {Independence and Dependence) Do all parts.
{a) [105 State an independence test for 3 vectors in R5. Write the hypothesis and conclusion. not just
the name of the test,
(b) [10%! State another [different than (a)] independence test for 3 vectors in R
{c) {l()‘,?(i Define what it means for column 2 of a 10 x 10 matrix 4 to be a pivor column of A,
(d) [30%! Let vy. va. V2. vy denote the rows of the matrix

o 10 2 1
, 0 260 5 1
4= 60 1 0 30

0 -2 0 -6 O

Display the details of a dependence test for the vectors vy, va. Vs, vi.
(e) [40%] Extract from the list below a largest set of independent vectors.

0 0 0 0 /0 0
0 2 1 3 0 3
vi=1{ 0 |.vy = 2 vy = 1 f.va=1 3 {,vs=1 0 Vg = 3
0 -2 -1 3 2 -1
0 2 1} 9 2 5
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4. (Determinants) Do all parts.
(a) [10%] The adjugate formula is Aadj(A) = adj(A)A = det(A)[. Write out this formula in detail for

, a b q b gk _ | d kY ﬁ%}ﬁ RYEREA
A:(c d)' (ce% {\«-eQE” \-¢ a/Lcd)” (@‘é“bcfimj
HELE L A%) and Eq, Ea, Eg are elernentary

(b) [30%] Assume given 4 x 4 matrices A, B. Suppose E3B =
ly a combination, a multiply by 3 and a swap. Assume det(A4) = 5.

matrices representing respective

Find det(B).
"1z 0 2
(¢) 1307 Determine all values of 1 for which B! fails to exist, where B = 0 S« 0 10
SO ! 1 1 2z-1 3x+7
0 1 1 1

(d) [30%] Apply the adjugate [adjoint] formula for the inverse to find the value of the entry in row 2,
column 3 of (I + B)~1, where I is the identity matrix and B is given below. Other methods are not

acceptable.

1 1 1
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Use this page to start your solution. Attach extra pages as needed.
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5. {Linear Differential Equations) Do all parts.
(a) [20%] Solve for the general solution of ¥ + 8y + 20y = 0.
(b) [40%] The roots of the characteristic equation are r = 0.0.0.2 -+ P2 -l =12+ 302 =302+

listed according to multiplicity. Find the general solution y of the Hnear homogeneous

35,2 - 3iio—d
constant-coefficient differential equation.

(c) [20%] A third order linear homogeneous differentia
© What are the roots of the characteristic equation?

ation with constant coefficients with characteristic equa-
Iy and then initial conditions are applied o

| equation with constant coefficients has two so-

lutions e cosa and e~
(d) [20%] A linear homogeneous differential equ

tion (r — 1)2(1'2 — DAt 2r+ 17)2 = { is solved incorrect

give a particular solution

ylz) = zle ™t et 605(41‘)5%‘ e (1 + 2x). s correel  [ermf

Circle the termns in the solution which are certainly in errvor.
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Use this page to start your solution. Attach extra pages as needed.



