22W-MATH-33B-LEC-2 Final Exam

MATTHEW CRISTOBAL NIEVA

TOTAL POINTS

98 /100

QUESTION 1

110/10
v - 0 pts Correct
- 1 pts Click here to replace this description.
- 2 pts Click here to replace this description.
- 3 pts Click here to replace this description.

- 9 pts Click here to replace this description.

QUESTION 2

2 12/12
v - 0 pts Correct
- 1 pts Click here to replace this description.

- 12 pts Click here to replace this description.

QUESTION 3

312/12

v - 0 pts Correct

- 4 pts (b): $$v_1$$, $$v_2$$ and $$W$$ are
wrong

- 2 pts (¢): wrong general solution form

- 4 pts (b): wrong homogenous solution

- 3 pts (b): wrong particular solution

- 2 pts (¢): missing

- 4 pts (a): wrong $$\lambda$$

- 2 pts (¢): it is not clear how you arrived at your
conclusion

- 2 pts (c): wrong form of general solution

- 12 pts missing

QUESTION 4
4 10/12
- 0 pts Correct
- 3 pts should be $$cos(3t)$$ and $$sin(31)$$
- 3 pts use initial condition to find the correct
constant

- 2 pts your answer should all be in real form
v - 2 pts sign error

- 5 pts convert to real form

- 4 pts wrong set of fundamental solutions

- 8 pts this is vector differential equation, not a one
dimensional differential equation

- 6 pts wrong eigenvalue

- 8 pts did not find the eigenvectors

QUESTION 5
5 15/15
Phase Line
v - 0 pts Correct
-1 pts Incorrect equilibrium solutions
- 1 pts Phase line not labelled
- 2 pts Incorrect stability of solutions
- 2 pts Major error in flow along phase line

- 5 pts No phase line drawn

Direction Field
v - 0 pts Correct

- 1 pts Solution not drawn in each region (including
constant solutions)

- 1 pts Slopes computed improperly or not drawn on
field

- 2 pts Sample solutions incorrect

- 4 pts Equilibrium solutions missing and solutions
incorrect

- 5 pts No direction field drawn

Limit of solutions as $$t \to \infty$$
v - 0 pts All Correct
- 1 pts Incorrect equilibrium limits
-1 pts Incorrect limit when $$y_0 > \sqgrt{a}$$
- 1 pts Incorrect limit when $$-\sqrt{a} <y_0 <
\sqrt{a}$$
- 1 pts Incorrect limit when $$y_0 < -\sqrt{a}$$



- 5 pts All limits computed incorrectly or problem

incomplete.

QUESTION 6
6 12/12

Determine value of $$k$$ for which the form is
exact.
v - 0 pts Correct solution $$k=3$$

- 1 pts Minor computation error

- 3 pts Major computation error

- 6 pts No progress made towards solution

Solving the exact form.
v - 0 pts Correct solution $$\frac12t*4-2t"3y +
\frac 3 2 t*2y"2 - \frac 14 y*4 = C$$

- 1 pts Minor computation error

- 3 pts Major computation error

- 6 pts No progress made towards solution

QUESTION 7
7 12/12

v +12 pts Correct:
(a) $$\lambda = -3$$, $$E_{-3} = \left\{ C \cdot \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) ; C
\in \mathbb{R} \right\} $$
(b) No
(c) $$ e(-3t} \left( C_1 \left( \begin{smallmatrix} 1\\ 1
\end{smallmatrix} \right) + C_2 \left(t \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) +
\left( \begin{smallmatrix} \frac{1}{4}\\ O
\end{smallmatrix} \right) \right) \right) $$
(d) $$e (-3t} \left( 2 \left( \begin{smallmatrix} 1\\ 1
\end{smallmatrix} \right) + 4 \left( t \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) +
\left( \begin{smallmatrix} \frac{1}{4} \\ O
\end{smallmatrix} \right) \right) \right) = e”{-3t} \left(
\begin{smallmatrix} 4t + 3 \\ 4t+2 \end{smallmatrix}
\right)$$

+ 3 pts Error in parts a and b: calculated the
generalized eigenspace for $$\lambda = -3$$ instead
of just the eigenspace, and concluded that an

eigenbasis exists

+ 3 pts $$\det (A-\lambda I) = (I-\lambda)(-7-
\lambda)+16 = (\lambda +3)"2$$, so $$\lambda = -3$$
is the only eigenvalue.

The $$\lambda =-3$$-eigenspace is

$$E_{-3} = \textrm{ker} \left( \begin{smallmatrix} 4 & -4
\\ 4 & -4 \end{smallmatrix} \right) = \left\{ C \cdot \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) ; C
\in \mathbb{R} \right\} .$$

+ 2 pts No, there isn't an eigenbasis (there's only a
_generalized_ eigenbasis)

+ 3 pts One solution to
$$v_1=\left( A + 3 I \right) v_2$$ for $$v_2%$$ is
$$v_2 = \left( \begin{smallmatrix} \frac{1}{4} \\ O
\end{smallmatrix} \right). $$ This gives the general
solution
$$en(-3t} \left( C_1v_1+ C_2 \left(t v_1+v_2 \right)
\right)$$
$$= e-3t} \left( C_1 \left( \begin{smallmatrix} 1\\ 1
\end{smallmatrix} \right) + C_2 \left(t \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) +
\left( \begin{smallmatrix} \frac{1{4}\\ O
\end{smallmatrix} \right) \right) \right) $$

+ 4 pts Plugging in the initial condition gives
$$\begin{cases} 3=C_1+ \frac{1}{4) C_2\\ 2 =C_1,
\end{cases}$$
so $$C_1=2, C_2 =4%$$ giving the particular solution
$$e -3t} \left( \begin{smallmatrix} 4t + 3 \\ 4t+2
\end{smallmatrix} \right)$$

+ 0 pts No submission/can't find solution in

document

QUESTION 8
8 15/15

v +15 pts Correct:
$$C_1 eM\Mrac{1}{2)t} + C_2 e -t} -2e-\frac{1}{2} t} -t
e(-}$$

+ 8 pts We first solve the homogeneous equation
$$y" +\frac{1)2} y' - \frac(1}{2} y =0.$$
We factor the characteristic polynomial
$$\lambda’2 + \frac{1}{2} \lambda -\frac{1}{2} = \left(
\lambda -\frac{1}{2} \right) (\lambda +1),$$

so we get the general solution



$Py(t) = C_1 e\frac(1){2)t} + C_2 en[-1}$$

+ 7 pts Using the method of undetermined
coefficients, we get a particular solution
$Py_p (1) = -2e \frac{1}{2} t} -t e"(-1),$$
so that the general solution to the original equation is
$$y(t) = C_1 eMMrac{1)2)t} + C_2 en{-t} -2eN-\frac{1}{2}
t} -t eN-1)$$

+12.5 pts Error in finding a particular solution to the
inhomogeneous equation
$$2 y'+y'-y =3e"(-t}$$

+ 0 pts No submission
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1. (10 points) Find the general solution for the following differential equation:
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110/10
v - 0 pts Correct

- 1 pts Click here to replace this description.
- 2 pts Click here to replace this description.
- 3 pts Click here to replace this description.

- 9 pts Click here to replace this description.
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2. (12 points) Compute the general solution of the following equation by:

y" =2 -y +2y=0.
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2 12/12
v - 0 pts Correct
- 1 pts Click here to replace this description.

- 12 pts Click here to replace this description.
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3. (12 points) Consider the equation
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3 12/12
v - 0 pts Correct
- 4 pts (b): $$v_1$$, $$v_2%$% and $$W$$ are wrong
- 2 pts (c): wrong general solution form
- 4 pts (b): wrong homogenous solution
- 3 pts (b): wrong particular solution
- 2 pts (c): missing
- 4 pts (a): wrong $$\lambda$$
- 2 pts (¢): it is not clear how you arrived at your conclusion
- 2 pts (c): wrong form of general solution

- 12 pts missing
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4 10/12
- 0 pts Correct
- 3 pts should be $$cos(31)$$ and $$sin(31)$$
- 3 pts use initial condition to find the correct constant
- 2 pts your answer should all be in real form
v - 2 pts sign error
- 5 pts convert to real form
- 4 pts wrong set of fundamental solutions
- 8 pts this is vector differential equation, not a one dimensional differential equation
- 6 pts wrong eigenvalue

- 8 pts did not find the eigenvectors
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5 15/15
Phase Line
v - 0 pts Correct
- 1 pts Incorrect equilibrium solutions
- 1 pts Phase line not labelled
- 2 pts Incorrect stability of solutions
- 2 pts Major error in flow along phase line

- 5 pts No phase line drawn

Direction Field
v - 0 pts Correct
- 1 pts Solution not drawn in each region (including constant solutions)
- 1 pts Slopes computed improperly or not drawn on field
- 2 pts Sample solutions incorrect
- 4 pts Equilibrium solutions missing and solutions incorrect

- 5 pts No direction field drawn

Limit of solutions as $$t \to \infty$$
v - 0 pts All Correct
- 1 pts Incorrect equilibrium limits
- 1 pts Incorrect limit when $$y_0 > \sqrt{a}$$
- 1 pts Incorrect limit when $$-\sqrt{a} < y_0 <\sqgrt{a}$$
- 1 pts Incorrect limit when $$y_0 < -\sqrt{a}$$
- 5 pts All limits computed incorrectly or problem incomplete.
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6. (12 points) Consider the following differential form equation

(23 — 6t%y + 3ty?)dt + (—2t> + kt?y — y*)dy = 0.

(a) Detern
such vi
(b) Solve

Remark: You may leave your answer in part (b) in an implicit form.
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6 12/12
Determine value of $$k$$ for which the form is exact.
v - 0 pts Correct solution $$k=3$$
- 1 pts Minor computation error
- 3 pts Major computation error
- 6 pts No progress made towards solution

Solving the exact form.
v - 0 pts Correct solution $$\frac 12 t"4 - 2 t"3 y + \frac 3 2 t"2y"2 - \frac 14 y"4 = C$$

- 1 pts Minor computation error
- 3 pts Major computation error
- 6 pts No progress made towards solution
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7. (12 points) Consider the following matrix:
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7 12/12

v +12 pts Correct:
(a) $$\lambda = -3$$, $$E_{-3} = \left\{ C \cdot \left( \begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) ; C \in
\mathbb(R} \right\} $$
(b) No
(c) $$ e(-3t} \left( C_1 \left( \begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) + C_2 \left( t \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) + \left( \begin{smallmatrix} \frac{1{4} \\ 0 \end{smallmatrix}
\right) \right) \right) $$
(d) $$e (-3t} \left( 2 \left( \begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) + 4 \left( t \left( \begin{smallmatrix} 1
\\ 1\end{smallmatrix} \right) + \left( \begin{smallmatrix} \frac{1{4} \\ O \end{smallmatrix} \right) \right) \right) =
e’\-3t} \left( \begin{smallmatrix} 4t + 3 \\ 4t+2 \end{smallmatrix} \right)$$

+ 3 pts Error in parts a and b: calculated the generalized eigenspace for $$\lambda = -3$$ instead of just the
eigenspace, and concluded that an eigenbasis exists

+ 3 pts $$\det (A-\lambda I) = (1-\lambda)(-7-\lambda)+16 = (\lambda +3)"2$$, so $$\lambda = -3$$ is the only
eigenvalue.
The $$\lambda =-3$$-eigenspace is
$$E_{-3} = \textrm{ker} \left( \begin{smallmatrix} 4 & -4 \\ 4 & -4 \end{smallmatrix} \right) = \left\{ C \cdot \left(
\begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) ; C \in \mathbb{R} \right\} .$$

+ 2 pts No, there isn't an eigenbasis (there's only a _generalized_ eigenbasis)

+ 3 pts One solution to
$Sv_1=\left( A + 3 I\right) v_2$$ for $$v_2%$$ is $$v_2 = \left( \begin{smallmatrix} \frac{1}{4} \\ O
\end{smallmatrix} \right). $$ This gives the general solution
$$e-3t}\left( C_1v_1+ C_2 \left( t v_1+v_2 \right) \right)$$
$$= en[-3t} \left( C_1 \left( \begin{smallmatrix} 1\\ 1\end{smallmatrix} \right) + C_2 \left(t \left( \begin{smallmatrix} 1
\\ 1\end{smallmatrix} \right) + \left( \begin{smallmatrix} \frac{1}{4} \\ O \end{smallmatrix} \right) \right) \right) $$

+ 4 pts Plugging in the initial condition gives
$$\begin{cases} 3=C_1 + \frac{1)}{4} C_2 \\ 2 =C_1, \end{cases}$$
so $$C_1=2, C_2 =4%$$ giving the particular solution
$$e -3t} \left( \begin{smallmatrix} 4t + 3 \\ 4t+2 \end{smallmatrix} \right)$$

+ 0 pts No submission/can't find solution in document
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8 15/15
v +15 pts Correct:
$$C_1 e M\frac{1){2)t} + C_2 en{-t} -2e"{-\frac{1}{2} t} -t e"{-1}$$
+ 8 pts We first solve the homogeneous equation
$$y" + \frac{1)2} v' - \frac(1}{2} y =0.$$
We factor the characteristic polynomial
$$\lambda”2 + \frac(1}{2} \lambda -\frac{1}{2} = \left( \lambda -\frac{1}{2} \right) \lambda +1),$$
so we get the general solution
$Py(t) = C_1 e\frac{)2)t} + C_2 e”(-1}$$
+ 7 pts Using the method of undetermined coefficients, we get a particular solution
$$y_p (1) = -2eM-\frac{1}{2) t} -t e{-1),$$
so that the general solution to the original equation is
$$y(t) = C_1 e\rac(1)2)t} + C_2 en[-t} -2eM-\frac{1){2]} t} -t e"[-1}$$
+12.5 pts Error in finding a particular solution to the inhomogeneous equation
$$2 y'ty'-y =3e"(-t}$$
+ 0 pts No submission
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