Name: Dolut-ioncs

Section Time :

Math 5B - Final Exam

December 15, 2006

Instructions:

This exam consists of 11 problems worth 10 points each, but will be graded out of 100
points.

You must show all your work and fully justify your answers in order to recieve full
credit. You may leave your answers in unsimplified form, unless the problem asks you
to simplify.

No books, notes or calculators are allowed.

Write your answers on the test itself, in the space alotted. You may attach additional
pages if necessary.

Some useful trig identities include:
sin® x + cos®z = 1 sin®z = 1(1 — cos(2z})
sin(2z} = 2sinz cosx cos? z = 1(1 + cos(2z))

cos(2z) = cos® z — sin’
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1. (a) Find parametric equations for the line that is perpendicular to the two lines
Lz, y,z) = (2t,—¢,0) and Iy : (z,y, 2) = (=3¢, 1, + 2) and passes through the
point (1,1,1).
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{b) Find the equation of the tangent plane to the surface z° + zy + 4y+/z = 2 at the
point (3,—1, 1)
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2. Suppose z(u,v) = u + 2v + u® and y(u,v) = uv — v®,

(a) Find the Jacobian matrix ggz‘;i of the inverse mapping when v =1 and v = 1.
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(b} Use part (a) to approximate the values of v and v when z = 3.9 and y = 0.1.
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3. Let f(z,y) = 92’y — 62% +y* — 3y. Find all critical points of f(z,y) and classify each
as a relative maximum, relative minimum or saddle point.
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4. Consider the vector field v = (sinzsiny)i+ (z — cosy)j + (sin z cos z)k on R*.
(a) Find div(v).
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(¢} Find curl(V(div(v))).
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5. Integrate

(a) / / (z* — y*) dz dy where R is the circle of radius 2, centered at the origin.
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6. Consider the surface S defined by z = zy above the region

R={{z,y)|2*+y° <1, 220, y >0},
ie., R is the first quadrant of the unit disk in the zy-plane

} Find the surface area of S.
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7. Let C be the curve y = 9 — 2? from (0, 9) to (3,0). Evaluate
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8. Let C be the triangle with vertices (0,0), (1,0) and (0,1) traversed in the counter-

clockwise direction. Calculate:
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(b) jé[sin(m +y) + zcos(z -+ y)] dz + [y + zcos(z + y)] dy.
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9. Integrate @ [€*¥-+zye™| dz-+[z%e™ 4] dy where C is the square |z|+|y| = 1 traversed
g

counter-clockwise
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10 Let R be the region in the first quadrant bounded by the curves y = 2%, y = 2242, y =
1/z and y = 3/z. Use the change of coordinates u = y — 2%, v = 1y to integrate
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11. Integrate / yetr oy where C' is the curve 2 = 1+t sin(nt/2), y = 2t-+cos(wt/2}

c (z+y)?
from £ = 0 to t = 1. (Hint: Show that the integral is path-independent in an appro-

priate region.)
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