1. (12 points) Compute the line-integral
C

where C is the circle 2 4 y? = 100 traveled in the clockwise direction.
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2. (12 points) Find an equation of the tangent plane to the surface

z=2 4+3zy + v ,
at the point (1,1, 5).
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3. (12 points) Find
) the absolute maxivaum value and the absolute minimum value of the
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4. (12 points) Compute fzzyz(0,0,0) (in other words 2 f(e, oo a) i

f(x’y’z) =sin(a:2 +y+ z) .
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8- (12 points) Find g at the point (1,1, 1) if (=
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8. (12 points) Find an equation for the plane that contains both the line

T=14t,y=2+t,2=3+t (—co<t<oo) ,

and the line
r=—tl,y=14t,2=2+1t (—o0 <t < 00)
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7. 12 Points) A certain particle has acceleration given by
a(t) = (—4 sin2t, —4 cos2t, 9¢>) .

If its velocity at ¢ = 0 is (2,0,3) and its position at t = 0 is (0,1,1), finds its position at
the time ¢t = %.
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8. (12 points) Compute the (scalar-function) line-integral

/(z +y+ 22)ds
c
where the curve C is given by the parametric equation:

r(t) = (,2t,2t) , 0<t<1 .
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9. (12 points)
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10. (12 points) Compute

[fra

F = (¢? +sin(y + 2), y% +z2%, 2° + &%)
and where S is the boundary (consisting of all six faces) of the cube

where

{(z,9,2)|0 < z,9,2< 1}

with the normal pointing outward.
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11. (12 poi |
Fven Cur?v:ng,s) By finding a function f such that F = v f, evaluate o F - dr along .

. 2z
F(xr,y,z) = (2e +3y+dz g 2zdytaz 4e2m+3uHazy

C:z=t , y=2t , z=t& , 0<t<1l .
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12. (12 points) Evaluate the line integral

/ 5ydz + 5z dy + 6zdz ,
C

where C:zc =12, y=t,2=1t2,0<t<1
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13. (12 points) Evaluate

1
._._.____._______d'v 5
//L V2 +y? + 22

where E is the hemisphere

{(=,y,2) | 2% + y* + 22 < 100,z < 0}
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14. (12 points) Evaluate the quadruple integral

[[[[ se0zav .

where 3 <z !
E'={(m,y,z,w)logwgl,Ossz,OsySz,Osms'y} .
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15. (12 points) Find the Jacobian of the transformation from (u,v)-space to (x,y)-space.

z = 3sin(2u+v) , y=u+v+cos(u+v) )

at the point (u,v) = (0,0).
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Local maximum points(s): N\/on 2

Local minimum points(s): ( 6,1 &)

saddle point(s): ( © ) 0)

points and saddle point(s) of the
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17. (8 points) Use the Divergence Theorem to calculate the surface integral
J JsF-dS, where

F(x,y;z)=($+y,y+z,$+z) ’
where S is the sphere (center (1,—2,4) and radius 10), in other words the region in 3D

space:
{y,2)[(z-1)* + (y+2)* + (z—4)> =100} .
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