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Math 303: Midterm Exam
March 29, 2OLg

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

Name, Last Name:
ID Nurnber:

Signature:

You have 2.5 horrs.

You must show the details of all your work. Iliegible and ambiguous expianations ancl calcultrtiorrs
will lead to deductions from vour grtrde.

You may use the option of gradilig vollr own work. If 1,'our estimatecl grade cliflers from your actnal
grade by less than 10 points. you rvill be given the higher of the trvo.

Estimated Grade:
Actual Grade:

Adjusted Grade:

Problem 1 (10 points) Let i and j respectively label the unit vectors pointing along the :r-
trnd t7-axcs in a plane, f (r) :: sinz for all z € C. and u(r, !J) :: R.e(/(r: + iu). Fincl the
directional derivative of u along the direction given by the r.ector r.: #(i - j) at the poirrt
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Problem 3 (15 points) Let F : lR.3 -+ lR3 be a function rn'ith continlrous lrartial derivatives at
every x € R.3 atrd conrponents 4,i..., F(x) : fr(")i+ fz(x)j + Fa(x)k,u,hcLe i. j. ancl k trrc
respectivelv unit vector pointing along tire r-, u-. and z-axes in a Cartesian coorcllrrate svstenr.
Suppose that for all i,7 € {1.2, 3}, AiFj:)jFr, u,here 0.i:- fi,.i^1 i: ir', .t2..: g, ancl ll3:- z.
use Stokes' theorem to show that F clefines a conservative force.
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Problem 4 (20 points) Let / : C -+ C be an entire functlon, u(r,y) :: Re[/(r + ial,
u(r,A) :: ImU(r + zty)]. and F(r, U) : u(r,g)i +."-(r,y)j, where i alcl j are respectivel_v the
unit vectors pointing along the r- and y-axes. Determine the general expression for /(:) such
that v'F:0. You are asked to gir.e an cxplicit formuia fctr f (z).
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Problem5(25points) Let/:C-+CbethefunctionclefirreclonC\{0,4,1}accorclingto
,2 1f(-):- at,- ,=. alrl /'- {: € Rl2 < l,l . S}. D"r,,prrirre lhe coeftir.ielrr tf tle:-t -"(:-l) -rr- | u' 'rr\ r,rrt

first two terms irr tLe plintipal part of the Laurent series expansion of !(z) trbrut zo : 0 for
xl

all z € A. Il,ecall that thc principal part of this Laurent series las the tbrrl f 91. Tl,erefb*,
you are asked to find b1 and b2.

LrVZrA :) 2 $ tet St

ti\= I < tal

Z- - -= a
.L'r1t- -,L

\al { q ;i

.= L+ l1

{

r'rce-q) =Ctf;ct-t)
o{ .{n

lictr = - # +ft\

t<t :)
ao

\ -- rL\n
at-L \ tZ/

lL Y1 =a
ao _v\t<-L-r 

- 
) 

-
I - 

-

' ta";- ,.tr\

6tr\(u
_-t-

(3
z-l

*)

-l

?- \'

Ats o

'ro
L

- Yn -\{_

oo a-2f 1:--
2. n-t\

-aY\- /-

,0

J-
par L

=) t;\<f
ea. s

5-_ r;)^
\rt\= I Z

=)

ZZ

Ao

T
rn= 2.

=.-l

t_fi-z 1I

-n^gr J

Pon( Pm- i"c! g ,!-

r I I . -\
-Lt--+-> -f a*Ltt''t6? 7-

t( ,qr 'Y{\

-r'5 + ( L*\lb+ E-;il;
\tz

:)



o iJ

-tx\

?=

.t)

Problem 6 (10 points) Use the resiclue theorern to evaluate d' q r/2, rv6ere C is the
.l r- Z' + S11l- :

counterclocku'ise orierrlctI corrtour: {: e C lt,l : ii
Note: You may use the fact that tan z is a holomorphic functiorr evervrvhere in C except at
the points ,- @#b rvhere n is an integer. ancl that z2+sin2 z*}tu, O < lzl<rll.
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