21W-MATH33B-1 Final Exam

NICHOLAS NHIEN

TOTAL POINTS

95.8 /100

QUESTION 1

19/10
- 0 pts Correct
v -1 pts Click here to replace this description.
- 5 pts Click here to replace this description.
- 10 pts Click here to replace this description.
- 2 pts Click here to replace this description.

- 3 pts Click here to replace this description.

@ [ tnH)/(nH) +C}/ (eNat)

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

QUESTION 3

312/12
v - 0 pts Correct
- 2 pts Find characteristic polynomial
- 2 pts Find eigenvalues
- 2 pts Find eigenvectors
- 2 pts Find the general solution

- 1 pts Minor error

QUESTION 4
4 15/15
v - 0 pts Correct
- 2 pts Identify equilibria
- 2 pts Correct phase line
- 2 pts Correct stability
- 2 pts Good plot
- 2 pts Correct limits

- 1 pts Minor issue

QUESTION 5

5 10/12
+ 12 pts Correct
v + 10 pts Minor error
+ 10 pts Equation not in correct form

+ 0 pts Incorrect

@ It looks like you missed the term with y*4

towards the end.

QUESTION 6

6 12/12
v +12 pts Correct
+ 3 pts Part a
+ 3 pts Partb
+ 3 pts Part c
+ 3 pts Part d

+ 0 pts Incorrect

QUESTION 7

7 15/15

v + 15 pts Correct

+ 3 pts Found characteristic polynomial
$$p(\lambda)=\lambda”2 +\frac{\lambda}{2}-\frac{1}{2}=
(Mlambda -\frac{1}{2))(\lambda +1)$$ for the
homogeneous equation, and used it to find the
general solution $$y(1)=C_1 e\Mrac{1}{2} t} + C_2 e’\{-
1}$$ to the homogeneous equation

+ 8 pts Used undetermined coefficients to solve
$$2 y" +y' -y =3 eM-1)$$ and $$2 y" +y' -y =2 e’
\frac{1){2} 1}$$, getting particular solutions $$y(t)=-t
eM-1}$$ and $$y(t)=-2 e{-\frac{1}{2} }$$, to get the
general solution $$y(t) = C_1 e \frac{1}{2} t} + C_2 e’{-
t) -t eM-t}-2 er\frac{1}{2} t} $$

+ 8 pts Alternatively, used variation of parameters

with $$y_1=e\frac{1}2)}$$, $$y_2 =e {-1)$$,



$$g=\frac(3)2} e"(-tire’(-\frac{1){2)t}$$ to get a
particular solution $$y_p =-\frac{2){3} e”(-t}-2e{-
\frac[1){2} t}-te”{-t}$$ and thence the general solution
$$y(t) = C_1 e \frac(T}2) t} + C_2 e[-t) -\frac[2)(3} (-
th-2eNAfrac{T}2) tHte -1)$$

+ 4 pts Found that the desired solution is unique
$$y=4e[-t) -2eN-\frac{T}2) ) -te [-1)$$

QUESTION 8

8 10.8/12
+ 12 pts Correct
v + 4 pts Substituted $$y(t)=t"\lambda$$ in the
homogeneous equation to get $$\lambda”2
-4\lambda +3=0%$$, so $$\lambda \in \{ 1,3 \}$$.
v + 4.8 pts Remember that you need to divide by
$$t12$$, so that the coefficient of $$y"$$ is 1and
$$9(t)=12t"2$$. A common mistake was to forget to
do this, giving something like $$y_p
=\frac{4)}5)t"6$$ instead of the correct answer
$$y_p =4t"4$$
v + 2 pts Added the particular solution to the general
solution to the homogeneous equation (to get $$y=4
t"4 +C_1t+ C_2 t"3$$, if everything else was right)
+ 6 pts Took $$y_1(1)=t, y_2 (1)=t*3$$; the
Wronskian is $$W=t\cdot (3t"2) -t*3 \cdot 1 = 2t"3$$,
so $$v_1=\int \frac{-12t"5)2t"3} dt =-2t"3$$, $$v_2
=\int \frac{12 t"3){2 t"3} dt =6t$$, giving a particular
solution $$y =v_1y_1+v_2vy 2 =4t"4%$$
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19/10
- 0 pts Correct
v -1 pts Click here to replace this description.
- 5 pts Click here to replace this description.
- 10 pts Click here to replace this description.
- 2 pts Click here to replace this description.

- 3 pts Click here to replace this description.

@ [ tn+)/(n+N) +C )/ (eMat)
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2 12/12
v - 0 pts Correct
- 1 pts Click here to replace this description.
- 2 pts Click here to replace this description.

- 12 pts Click here to replace this description.
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3 12/12
v - 0 pts Correct
- 2 pts Find characteristic polynomial
- 2 pts Find eigenvalues
- 2 pts Find eigenvectors
- 2 pts Find the general solution

-1 pts Minor error
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4 15/15
v - 0 pts Correct
- 2 pts Identify equilibria
- 2 pts Correct phase line
- 2 pts Correct stability
- 2 pts Good plot
- 2 pts Correct limits

- 1 pts Minor issue
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5 10/12
+12 pts Correct
v +10 pts Minor error
+ 10 pts Equation not in correct form

+ 0 pts Incorrect

It looks like you missed the term with y*4 towards the end.
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6 12/12
v +12 pts Correct
+ 3 pts Part a
+ 3 pts Partb
+ 3 pts Part ¢
+ 3 pts Part d

+ 0 pts Incorrect
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7 15/15

v + 15 pts Correct

+ 3 pts Found characteristic polynomial $$p(\lambda)=\lambda”2 +\frac{\lambda}{2}-\frac{1}{2}= (lambda
Afrac{1)}2)(\lambda +1)$$ for the homogeneous equation, and used it to find the general solution $$y(1)=C_1
eM\frac{1}{2} t} + C_2 e-1}$$ to the homogeneous equation

+ 8 pts Used undetermined coefficients to solve $$2 y" +y' -y =3 e"{-1}$$ and $$2 y" +y' -y =2 e’{-\frac{1}{2}
1)$$, getting particular solutions $$y(t)=-t e"-t}$$ and $S$y(t)=-2 e {-\frac{1}{2} 1}$$, to get the general solution
$$y(t) = C_1 e M\frac{T}2) t) + C_2 et} -t e[-t}-2 eM\frac{l}2) 1) $$

+ 8 pts Alternatively, used variation of parameters with $$y_1=e\frac{1){2)t}$$, $$y_2 =e"(-1}$$,
$$g=\frac(3}2} e’-tH+e{-\frac{1){2)t}$$ to get a particular solution $$y_p =-\frac{2)}(3} e"(-t}-2e {-\frac{1}{2} t}-
te’(-1}$$ and thence the general solution $$y(t) = C_1 e \frac{1}{2} t} + C_2 et} -\frac{2){3} e"[-t}-2e/\(-
\frac{1)}2} t}-te -1}$$

+ 4 pts Found that the desired solution is unique $$y=4e/\(-t} -2e {-\frac{1}{2} t} -te (-1}$$
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8 10.8/12

+12 pts Correct
v + 4 pts Substituted $$y(t)=t"\lambda$$ in the homogeneous equation to get $$\lambda’2 -4\lambda +3=0$$,
so $$\lambda \in \{ 1,3 \}$$.
v + 4.8 pts Remember that you need to divide by $$t*2$$, so that the coefficient of $$y"$$ is 1 and
$$g(t)=12t"2%$$. A common mistake was to forget to do this, giving something like $$y_p =\frac{4)}{5)}t"6$$
instead of the correct answer $$y_p =4t"4$$
v + 2 pts Added the particular solution to the general solution to the homogeneous equation (to get $$y=4 t"4
+C_1t+ C_2 t"3$$, if everything else was right)

+ 6 pts Took $$y_1 (t)=t, y_2 (t)=t"3$$; the Wronskian is $$W=t\cdot (3t"2) -t"3 \cdot 1= 2t"3$$, so $$v_1=\int
\frac{-12t"5}{2t"3} dt =-2t"3$$, $$v_2 =\int \frac{12 t"3}{2 t*3} dt =6t$$, giving a particular solution $$y =v_1y_1+
V_2y_2 =4t"4$$
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