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Math 303: Midterm Exam
March 29, 2019

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

e You have 2.5 hours.

e You must show the details of all your work. Illegible and ambiguous explanations and calculations
will lead to deductions from your grade.

e You may use the option of grading your own work. If your estimated grade differs from your actual
grade by less than 10 points, you will be given the higher of the two.

Estimated Grade:
Actual Grade:

| Adjusted Grade: |

Problem 1 (10 points) Let i and j respectively label the unit vectors pointing along the x-

and y-axes in a plane, f(z) = sinz for all z € C, and u(z,y) := Re(f(z + iy). Find the
directional denvatlve of u along the direction given by the vector n =
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Problem 3 (15 points) Let F : R* — R? be a function with continuous partial derivatives at
every x € R® and components Fj, i.e., F(x) = Fi(x)i + F>(x)j + F3(x)k, where i, j, and k are
respectively unit vector pointing along the z-, y-, and z-axes in a Cartesian coordinate system.
Suppose that for all i, j € {1,2, 3}, 9;F; = 0;F;, where 0, := 5%’ T1 =T, T3 =y, and 13 1= 2.
Use Stokes’ theorem to show that F defines a conservative force.
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Problem 4 (20 points) Let f : C — C be an entire function, u(z,y) = Re[f(z + iy)],
v(z,y) = Im[f(z + iy)], and F(z,y) = u(z,y)i + v(z,y)j, where i and j are respectively the
unit vectors pointing along the z- and y-axes. Determine the general expression for f(z) such
that V- F = 0. You are asked to give an explicit formula for f(z).
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Problem 5 (25 points) Let f : C — C be the function defined on C\ {0,4,4} according to
2
1
fiz) = e ;and A:={z € R|2 < |2] < 3}. Determine the coefficients of the
z—1i  2%(z—4)

first two terms in the principal part of the Laurent series expansion of f(z) about z, = 0 for
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all z € A. Recall that the principal part of this Laurent series has the form Z —. Therefore
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you are asked to find b; and b,.
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) tan z .

Problem 6 (10 points) Use the residue theorem to evaluate 7{ ————— dz, where C is the
o 22 +8in® z

counterclockwise oriented contour: {z € C||z| = 1

Note: You may use the fact that tan z is a holomorphic function everywhere in C except at
the points z = (—%;ﬁ where n is an integer, and that 2? + sin® z # 0 for 0 < |2| < 7/3.
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