MATH 251  Fall 2005 Test III  November 18, 2005
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There are a total of 5 problems.

1. f F(x,y,2) = [-Te vsin(z® )+sm(z )Ji+[7z sin(z2)e~vsin(z? )+aylj+2(TyevsinG* )+1)zz cos(22)k,

find
(2) a function f such that Vf = F. | (12%)
(b) / F. d?'\, where C is described by 7 (¢) = (¢, cos(mt),sin(nt)), 0 <t < 1. (3%)
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2. (a) Evaluate /F -dr, where F(z,y,2) = (yz — 1)i + 22§ + 2(y — 1)k, and C is the twisted

C
cubic given by

=t y=t>, z=t% 0<t<2. (15%)
(b) Is the above line integral independent of path? Explain why or why not. (5%)
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3. Use change of variables to evaluate the integral
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(15%) .

, where R is the trapezoidal region with vertices (2,0), (3,0), (0,6) and (0,9). -
So? h Sketch the regions of transformation. B (5%)
— ~.
Modes the cﬁLW?& ot
X oo ‘
i 5 (e L ooby=4
'a : 12 L2
\
>
-> n
X ,
9 M !
o [a(x, R
j ef“ '%‘{ﬁ;;; é i&‘i Kég,g
-V é
| ni
d;maéwtﬁmg e dw

mﬂj “‘['“(@ e (s 3@)

xwé j2

{? e::} ‘%&fﬁ@“ %)



Name

4. Given the circular helix

z(t) = 2cos(at)
y(t) = 2sin(at) 0<t<2r/a;a,b>0,
z(t) =bt } :

(i) Let s(¢) be the arclength variable of the circular helix:

=s(t) = /Ot ds.

Determine s(t) as a function of ¢. (7.5%)

(ii) Determine the unit tangent vector T(7) on the curve where 7 = (—-2,0,%).  (7.5%)

(iii) Evaluate the line integral / ysinz ds, where b = a while a > 0 is a,rbltrary, by using

the s variable. 4 (7.5%)

g ’3*‘{, (iv) Repeat part (iii) above, but by using the ¢ variable. \ (7.5%).
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5. Use spherical coordinates to find the volume of the i ;

solid that lies above the cone z = [(z? + y?)/3]'/2 and below the sphere z2 + y2 + 22 :{4z Cﬁdivw -‘;nm)

(12%) 1 (whdefown)
Sketch the region of integration. (3%) ’
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