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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) [40%] Determine a, b and ¢ such that the system has a unique solution.
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(b) [30%] Determine a, b and ¢ such that the system has no solution.

Q=0

(c) [30%] Determine a, b and ¢ such that the system has infinitely many solutions.
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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 1 3
(a) {10%1 @e or false: Assume subspace S of 3 contains vectors | 1 and | 0 1. Then | 2 is
0 1 1
in 5. B
ations of functions z, €%, sin(z) forms a subspace S

(b) [10%] @ or false: The set of all linear combin
of the vector space of all functions on —o0 < T < OO
(c) [10%] Trug or false: Relations In(1 + ) =0,y+z=0 define a subspace in R>.

(d) [10%] True or false: Equations 2z +y = 0, 3y + 4z = 0 define a subspace in R3.
(e) [20%] State one theorem, without proof, that concludes that all linear combinations of the matrices

10 and f 0 forms a subspace S of the vector space V of all 2 x 2 matrices.
(£) [40%] Find a basis of vectors for the subspace of R* given by the system of restriction equations
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Use this page to start your solution. Attach extra pages a8 needed.
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3. (Independence and Dependence) Do all parts.
(a) [10%] State an independence test for 3 vectors in RrR?

the name of the test.
(b) [10%] State two more independence tests [different than (a)] for 3 vectors in R3.

(c) [10%] Define what it means for column 2 of a 4 x 4 matrix A to be a non-pivot
(d) [30%] Let uy, U2, U3 denote the rows of the matrix

_ Write the hypothesis and conclusion. not just

column of A.
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the details of an independence test for the vectors 1, Ug, U3.

Display
(e) [40%)] Extract from the list below a largest set of independent vectors.
0 0 0 0 0 0 0
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Use this page to start your solution. Attach extra pages as needed.
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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.

4. (Determinants) Do all parts.
(a) [20%] Cramer’s Rule for the system Ax = v displays the unique solution x componentwise as
quotients of n x n determinants. Write out, without computing any determinant values, the formulas

(et (2) (2
c d U9 )

(b) [30%] Assume given 4 x 4 matrices A, B. Suppose E3B? = 2(EyEy A) and Ey, Ey, B3 are elementary
matrices representing respectively a combination, a swap and a multiply by 5. Assume det(4) = —4.
Find det(B).

for

1 2z-1 3z+7 1

(c) [20%] Determine all values of z for which B~ exists, where B = 323? g 120 é
1 1 1 0

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

acceptable.
11 1
B = 1 2 0
Mg . e
- i s
@ K= ! XE“M_EW
¢ & | 1% ¢ |

ER TR Y P TERN L

[ & 1811g) 8= [2T] (ElB1 1Al = &8
2.2.22= 29

T = ProduT of disgoved & lesentt =

oBsave L s yxy =» [2
© B! opistt & Bl Fo . Expand [B] by cofnctot alo ol = Y%, y) -
2
1el = zvmfz){; g;’;w {s>lf>! L > ;: (D) (20-6X) +(3x Faux ~20)
H [ | / f i
fel = 314328 x |X%=0 ad x # 583 _|
| z
= 4 o
@  enty now 3,0l 2= Cof(42)3)  whee A= 2THE <__{i i })
ad!
3 |
= 5‘3\”»% z\;
LAl
- Z*
|7

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 y" 4+ 8y + 32y = 0.
(b) [40%] The characteristic equation is 72(r2 — 7)2(r? 4+ 2r +5)?(r? + 16) = 0. Find the general solution
y of the linear homogeneous constant-coeflicient differential equation.
(¢) [20%)] A fourth order linear homogeneous differential equation with constant coefficients has two
solutions €2% cos z and e ¢ sinz. What are the roots of the characteristic equation?
(d) [20%] A linear homogeneous differential equation with constant coefficients with characteristic equa-
tion roots r = 0,0,1,1,1,1 + 24,1 — 2i, listed according to multiplicity, is solved incorrectly and then
initial conditions are applied to give a particular solution
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Circle the terms in the solution which are certainly in error.
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Use this page to start your solution. Attach extra pages as needed.



