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Q.1 (10 pts) Evaluate the following limit: limz ) (0,0) y_?la%% Explain
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Q.2 (10 pts) Suppose we know that the cross product a x b = 2j for some vectors
a and b in space. Find the number (((a — 7b) x (a + 4b)) x i) - k, where i, j, k are

the unit basis vectors in space. ,
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Q.3 (9+442=15 pts) Consider the following lines x = 3¢,y = 1+2¢, z = —1—1¢,
and z =343,y =3—38, 2= —244s in space.
(a) Find their intersection point and write down the equation of the plane in space

generated by these lines. f
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(b) Find the equation of the line through the origin which is perpendicular to the

plane from the previous item (a).
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(c) Find the distance from the origin up to the plane and show that it exceeds 2.
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Q.4 (15 pts) Reverse the intergration order and compute the following double
integral fo < famsm(z) 2cos (y) /1 + cos? ( dy) dz. Sketch the integration region.
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Q.5 (15 pts) Sketch the polar curve r = sin (26) first in #r-plane, then in the
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zy-plane, and find the area of the region enclosed by this curve. )
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Q.6 (20 pts) Find the absolute maximum and minimum values of the func-
tion f (z,y) = zy? on the region D = {(z,y) 12 > 0,y > 0,2% + %> > 3,y <3 — z}
(Don’t use Lagrange mulhphels for the boundary). Sketch the region.
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Q.7 (15 pts) Using Lagrange multipliers for the boundary, find the absolute max-
imum and minimum values of the function f (z,y) = 2% + (y 4+ 1)* on the region
z? 4+ y? < 1. Sketch the surface based on shifting techniques, and show us the
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