MAC 2313, Section 04 with Dr. Hurdal /0
Fall 2011 - Test 4 Z

Name: 50 LUTION S

As stated in class, you are allowed to bring to the test one 8.5x11 inch page, written on both
sides. Calculators are allowed. Notebooks and textbooks are NOT allowed. Marks will be
allocated for clear and well written mathematics solutions. This test will be graded out of

100.

(ke 1. (20 marks) Use the transformation T : z = u, y = z— to evaluate / / 2z%y dA where R

— 9 1) . . R
/5.9 %/57is the region in the first quadrant bounded by the lines y = z, y = 4z and the hyperbolas
zy =1 and zy = 5.
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Like 2. (20 marks) Find the work done by the force fleld F(z,y) = (zy?, —z2) over the curve C
16.2%4 / where C consists of the parabola y = z? from (—1,1) to (1,1) and the line segment from

(1,1) to (2,1).
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)5-.§ 3. (20 marks) Find the volume of the solid that lies within the sphere z2 + y2 + 22 = 4,
#30, above the zy-plane, and below the cone z = /22 + y2.
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4. (20 marks) Consider the vector field F(z,y) = (~y, z).
/6.1 J/ a) Sketch F.

£9/02% 2 b) On your sketch draw a curve C) such that [, F-dr <O0.
) ke 3 ¢) If Cy is a circle of radius 1 centered at the origin and oriented counter clockwise, is ) c, Fdr
J él 2 positive, negative or zero? Explain.

¥ ’ ) 6,/17/ d) Using your result from part ¢) and without using the curl test, do you think F is a con-
/ 7/ servative vector field? Explain.
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.2 (4% 5 (20 marks) a) Show that F(z,y) = (2z — 3y, —3z + 4y — 8) is a conservative vector field.
#5 %5~ b) Find a potential function f for F.

Like 4P ¢ Evaluate/

16273, (2,0) to (0,2 X
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F . dr two different ways where C is the portion of the circle 22+ y% = 4 from
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Bonus:
/5-9 P 1919 A) (5 marks) Derive the “conversion” factor for spherical coordinates.
B) (5 marks) If F = (P,Q, R) is a vector field on R3 and the partial derivatives of P, Q and

S g 10
%5 g éyR all exist, then the curl of F is defined as
curl F=V x F.

Recall that V = g—, —8—, —?— . Show that the curl test holds in R3. That is, show that if
dx’ dy’ 9z

F = V{ then curl F = 0.
2 - c‘dS(/
f ,

|
!

L/:/ﬂ!ché)f(ﬁ (d/
w/fcf)@fzf}% ]0605(9505}//

/Q) ;;(:/06039 5‘5'/7(]

dx Iy Oz e
9Cry) | 55 55 Sp| | esesid |
(P 0,0 oy 94| T | snesay jpco;e;sm}j psngeosy

/5))0 oe oI cosg . priny /

Q2 Pz oF | \ o,

%5 ng O@’/ = CQS&);’//I@((/_ /-7(’05(95 cngﬂ/

FPSNDS gl psinOsial - > s bcos )
wplesOcosy [0 - peose sin P cosd )

= _}09505995//7 3/ - f’?'sm ‘;26)5[/7@ f/ﬁ’lc,os”@;/q eos*d
= ~p2gjo59c95¢'4ﬂ/5(}7g“@/f Cosgf) ~P s en o s g @

/ ) T
ufD'?//g/) S cos7@ + sens

/

~—

= w]p‘DS('f? @/ ,
. / 7 / O(/j(/ o, T , 5 s’[n / ;o /Q QS( g/ @
< = - - 5 2 - oCr)
69(/0/ &/ﬁ / r / A ——
o O < T

= = Papf

Il 3 J o2 wa___f,,>@

0
>

L - L Y S
9294 Oydz ) (SEX D02)) O
\ Y% T Bt Ve T o) Groy T dwly

i ‘ @ 7;/2'?0 roem

- <O,’ 0/ O> 6

o= ~




