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1. Find the Jacobi matrix for f(x, y) =

[
x+ y
x2 − y2

]
.

2. Find the Jacobi matrix for f(x, y) =

[
ex−y

ex+y

]
.

3. Find the Jacobi matrix for f(x, y) =

[
2x2y − 3y + x

ex sin y

]
.

4. Find a linear approximation to the vector-valued function f(x, y) =

[
e2x−y

ln(2x− y)

]
at (1, 1).

5. Find a linear approximation to the vector-valued function f(x, y) =

[
ex sin y
e−y cosx

]
at (0, 0).

6. Find a linear approximation to the vector-valued function f(x, y) =

[
(x+ y)2

xy

]
at (−1, 1).

7. (a) Assuming a, b, and k are constants, calculate the following derivative:
d

dt

([
a
b

]
ekt

)
.

(b) Find a value of k so that

[
1
−1

]
ekt is a solution to

d

dt

[
x1
x2

]
=

[
7 2
−4 1

] [
x1
x2

]
.

(c) Find a value of k so that

[
1
−2

]
ekt is a solution to

d

dt

[
x1
x2

]
=

[
7 2
−4 1

] [
x1
x2

]
.


