MATH 25|  Fall 208

1.
Name ; I
4.
5.
Total
There are a total of 5 problems.
1. Given the circular helix
z(t) = acos 2t
y(t) = asin 2t 0<t<3m a,b>0,
z(t) = bt
(i) Let s(t) be the arclength variable of the circular helix:
¢
5= s(t) = / ds. %=
0
Determine s(t) as a function of t. (7.5%)

, : — > NZ 1Z W
(ii) Determine the unjt tangent vector T(¥) om the e whane Y= (‘;7:‘}’;."'“;? 9.(7.5%)

(iii) Evaluate the line integral / ysinz ds, where b=2 while a>0 is arbitrary, by

C
using the s variable. (7.5%)

(iv) Repeat part (iii) above, but by using the ¢ variable. (7.5%)
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2. Use spherical coordinates to find the volume of the solid that lies above the cone

z=[(z®+y?)/3]"/? and below the sphere 22 + % + 22 = 3z. (12%)
Sketch the region of integration. (3%)
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3. Use change of variables to evaluate the integral

//e%ﬁ? dA,
R

where R is the trapezoidal region with vertices (—1,0),(—2,0),(0,—3) and (0,—6).

(15%)
Sketch the regions of transformation. (5%)
Q% Uz 3K U= 3R by
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4. I F(z,y,2) = —y? sin(zy?)i + [~ 2zy sin(zy?) + 923e¥*")j +[—142+ 9(1+ 2yz2)e¥*’ |k, find

(o) a flglctign f suchthat Vf=F. (15%)
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5. (a) Evaluate /F -dr, where F(z,y,2)=yzi+zzj+zyk, and C is the twisted

cubic given by
r=t y=t>, z=t; 0<t<2 (15%)

) Is the above line integral independent of path? Explain why or why not. (5%)
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