Math 335-001 * Midterm examination
October 26, 2005
Please show all work to receive full credit. Notes and calculators are not allowed.
1.  (20) Consider a scalar field f(x, y) = exp(x y)
a) Sketch the isocurves of this field. Indicate the direction of the gradient
b) Calculate the unit normal to the isocurve of f(x, y) at point (1, 2)
c) Find the equation of the line tangent to the isocurve at this point. 
d) Use linear approximation around point (1, 2) to estimate f(1.1, 2.1)

2. (10) Expand the following expression using both vector algebra and suffix notation: 
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3. (8) Simplify and convert into vector form: ε l k m ε n p q δ k p a q a l  b m b n
4. (9) Simplify the divergence 
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, where f is a scalar field and 
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 is a vector field (carry out the simplification until all derivatives are first-order).
5. (9) Calculate
[image: image4.wmf](

)

r

re

Ñ×

r

, where 
[image: image5.wmf]r

r

denotes the position vector, and 
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6. (11) Consider vector field 
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 is irrotational (zero curl). If it exists, find the potential of the field
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, φ(x,y,z), or show that it does not exist.  Is vector field 
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 conservative? (Do not calculate any line integrals)
7. (10) Find the line integral 
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, where 
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=(e y, 2x3, e2z), and the curve C is given by y= z= ln x, for x varying from 1 to 3.
8.  (13) Verify the divergence theorem 
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 for a vector field 
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=(0, e x+ y+ z, 0), with volume V defined by  0≤ z ≤ 1 - x - y, x≥0, y≥0.
9. (10) Find the volume enclosed by the surface z = 1 – x2 – y in the positive spatial region x>0, y>0, z>0. It will help if you find the intersection of the surface with the three coordinate planes and make a rough sketch of this object.
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