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9950 Midterm 2 [Ver 2, F2009]

Applied Differential Equations 2250

Exam

Instructions: This in-class exam is 50 minutes.
given. No calculators, notes, tables or books.
counts 25%.

count 75%. The answer

date: Thursday, 5 November, 2009
Up to 30 extra minutes will be

No answer check is expected. Details

1. (Frame sequences and the 3 possibilities)
Determine A, B such that the system has a unique solution, infinitely many solutions, or no solution:

r + 2y + 2z = -2B
5r + By + 4z = A-B
_or — 4y - 3 = 2— B
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Use this page to start your solution. Attach

extra pages as needed, then staple.
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2. (vector spaces) Do all parts.

(a) [20%)] State one theorem which has conclusion S is a subspace.
T
(b) [40%] Let V be the vector space of all column vectors | z | and let S be the subset of V given by
z3
the restriction equations In(1 + z%) = 0, (422 — 23)? = 0. Prove or disprove that S is a subspace of V.
(c) [40%)] Find a basis of vectors for the subspace of R? given by the system of restriction equations

7 + 32 — x3 + 2x4 = 0,
1 + 2z — 223 + 224 = 0,

2z9 + 2x3 = 0,
1 + 4z + 224 = 0.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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3. (independence) Do all parts.
2 o
o , ug = , State a test that can decide independence or

3
(a) [25%}Letu1:(~1 ,UQ‘—‘—’(O .
dependence of this list of three vectors [10%)]. Apply the test and report the result [15%].
(b) [256%] Let fi(z) = 2%, folz) = £1/2. State a test which can decide independence or dependence of

the two functions on 0 <z <0 (10%]. Apply the test and report the result [15%).
(c) [0%)] Extract from the list below a largest set of independent vectors.
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Use this page to start your solution. Attach extra pages as needed, then staple.



Name K Y 2250 Midterm 2 [Ver 2, F2009)]

4. (determinants) Do all parts.
(a) [40%)] Assume given 3 x 3 matrices A, B. Suppose EsFE4sBA = E3EoFEy and Ey, By, B3, By, E5 are

elementary matrices representing respectively a swap, a multiply by —5, a combination, a multiply by
3, and a swap. Assume det(A4) = 4. Find det(24B).
~1 6z—-1 9z—-5
(b) [20%] Define A = 2 0 2
15z 0 ~1
exist, where B is the transpose of A and I is the identity matrix.
(c) [40%} Let matrix A be defined as below. Apply the adjugate formula for the inverse to find a
determinant formula for the entry of A=! located in row 2, column 3. Other methods are not acceptable.

. Determine all values of z for which (I + B)™ fails to

To save time, do not evaluate determinants.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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; differential equations) Do all three parts.
( basis for 6y” + 17y’ + 5y = 0 and report t
(b) [40%] The characteristic equation is P2(r? + 5+ 6)(r% + 2r + 5)
of the homogeneous constant-coefficient differential equation.

A second order differential equation v +py +qy = 0 wit

he general solution.

5. (Linea
2 — (. Find the general solution y

(a) [30%] Find a solution

h constant coefficients p, g has general

(c) [30%)]
solution y = c1e” /% + ca(e” + 2¢~%/?). Find p and ¢.
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Applied Differential Equations 2250

Exam date: Thursday, 5 November, 2009
Up to 30 extra minutes will be

s in-class exam is 50 minutes.
heck is expected. Details

instructions: Thi
No answer €

given. No calculators, notes, tables or books.
count 75%. The answer counts 25%.

e 3 possibilities)
infinitely many solutions, or no solution:

1. (Frame sequences and th
ystem has a unique solution,

Determine A, B such that the s
r + 2y + 2z = —-2B

50 + Ay + 4z = -B
_9r — 4y — 3z = 2- B
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2. (vector spaces) Do all parts.

(a) [20%] Define what it means for S to be a subspace of V.

1
L2
z3

(b) [40%] Let V be the vector space of all column vectors

2250 Midterm 2 [Ver 3, 7:30, F2009]

and let S be the subset of V given

by the restriction equations e®! = 1, o = 2z3. Prove or disprove that S is a subspace of V.

(c) [40%] Find a basis of 4-vectors for the subspace of R? given by

the system of restriction equations

1 + 32 — z3 — 314 = 0,
r3 + 2z — 2x3 — 314 = 0,
2z9 + 2z3 = 0,
1 + 4z — 34 = 0.
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3. (independence) Do all parts.
3 1) 2 o
(a) [25%] Letus =1{ _1 | u = | g ), w=\| _, | State a test that can decide independence or

Apply the test and report the result [15%].

of three vectors [10%].
dence or dependence of the

73/2. State a test which can decide indepen
10%). Apply the test and report the result [15%].
a largest set of independent vectors.

dependence of this list
(b) [25%] Let fi(z) = 2, f2(z )=
two functions on 0 <z <00 [
(c) [50%] Extract from the list below
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Use this page to start your solution. Attach extra pages as needed, then staple.
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4. (determinants) Do all parts.
(a) [40%] Assume given 3 X 3 matrices A, B. Suppose EsE4BA = E3EoEr B and Ei, Ey, E3, Ey, Es
are elementary matrices representing respectively a swap, a multiply by —2, a combination, a multiply
by 3, and a swap. Assume det(A) = 4. Find det(2AB).
-1 2z—-1 3z-5
(b) [20%)] Define A = 2 0 2 . Determine all values of z for which (J + B)™! fails to
bz 0 -1
exist, where B is the transpose of A and 7 is the identity matrix.
(c) [40%] Let matrix A be defined as below. Apply the adjugate formula for the inverse to find the value
of the entry of A™! located in row 2, column 3. Other methods are not acceptable.
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Use this page to start your solution. Attach extra pages as needed, then staple.
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5. (Linear differential equations) Do all three parts.
(a) [30%] Find 2 solution basis for 2y + 4y’ + 10y =0 and report the general solution.
(b) [40%] The characteristic equation is 73(r? — 7 — 6)(r? + 2r + 10)* = 0. Find the general solution y
of the homogeneous constant-coefficient differential equation.
(¢) [30%] A second order differential equation ' +py +ay =10
solution y = c1e” + c2(e” + e~%/?). Find p and ¢.
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Use this page to start your solution. Attach extra pages as needed, then staple.



