g21MatthewSternesky

1. Find the Jacobian of the transformation from (u, v, w)-space to (x, y, z)-space
X=2uv+w,y=2uw+v,z=2vw +u,
at the point (u, v, w) =(2, 2, 2).
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2. (i) (3 points) Show that F = <6x2yz+yz+cos(x +y + z), 2x3z+xz+cos(x +y + z), 2x3y+xy+cos(x +y +2)>, is a
conservative vector field
(ii) (4 point) Find a function f(x, y, z) such that F = gradf.
(iii) (3 points) Find the line-integral Int(F.dr)|C where C is the curve r =<2sint, 2cost + 1, 2sint>,0 < t < 1.
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3. Sketch the region of integration and change the order of integration.
Int(Int(F(x, y)dy|0..2e+1)dx|2..4)
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4. Use Largange multipliers (no credit for other methods) to find the smallest value that 2x + 2y + 2z can be,
given that xyz =2.
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5. Compute the volume integral Int(Int(Int(6xyzdV)))|g where E is the region in 3D {(x,y,z)|0 < x <y <z <1}
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6. By converting to polar coordinates, compute Int(Int((x*2+y"2)"2/240pi dydx)|-sqrt(4-x2)..sqrt(4-
x12))|-2..2)
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7. Compute the line integral Int(3V(2)xyz/2ds)|c , where C is the line-segment joining (0, 0, 0) and (1, 1, 1)
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8. Compute
Int(Int(e”x"2)|sqrt(y/2)..1)|0..2)
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9. Compute the volume integral
Int(Int(Intg(2(x?+y?+z2)/pi dV)))
Where
E={(x,y,2)| x> +y?+7% < 1}



10. Find divF if F = <sin(2xy), sin(2yz), sin(2xz)>
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