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Work for a given question can be done ONLY on the front or back of the page the question is written
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the end of this packet; scratch work will NOT be graded.
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1. (20 pts)

(a) The line L in R?® contains the points (1,0,0) and (3,4,2). The surface S has equation
2? +y — 22 = 17 (notice that the y in this equation is not squared!). Find all points of
intersection of L and S.

(b) The linear transformation 7" gives 7'(1,0,0) = (—1,0,0), 7°(0,1,0) = (0,0,1), 7(0,0,1) =
(0,1,0). Find a parametrization of the line M that results from applying 7" to L (from part

().



(extra space for questions from other side)



2. (20 pts) In this question we have @ = (1,4,2), b= (2,1,0), €= (0,1,1).

(a) Find the projection of @ in the direction of ¢.

(b) Decide if the list (@,b,) is right handed or left handed.

(c) Compute the area of the parallelogram defined by b and .



(extra space for questions from other side)



3. (20 pts)

(a) The point @ = (3,2, 1) is the point on the plane P in R? that is closest to b= (4,5,6). Find
the equation of the plane P.

(b) Suppose f(z,y) =y — sinx. Find the equation for the level set f~!(3), and find a function
g (indicate the domain, the target, and the formula) whose graph is that level set.



(extra space for questions from other side)



4. (20 pts)

(a) A curve C (in the yz-plane) is rotated around an axis L in that plane to generate a surface
R, which is then stretched by a factor of a in the x-direction and by a factor of b in the
y-direction. The result is the surface S with equation z = 42% + 9y?. Find a, b, L, and the
equation for C'.

(b) We have f:R? — R! is differentiable, with 2 =2 and g—g = 3.

i. Is the graph steeper in the z-direction or the y-direction?

ii. Are the level sets farther apart in the xz-direction or the y-direction?



(extra space for questions from other side)



5. (20 pts) We consider here the differentiable function f(x,y) = (xy,? — y3) and the point
i=(2,1).

(a) Find the linear approximation of f at d.

—

d
(b) A particle 7 is at @ and moving with instantaneous velocity d—f = (1,2). Find the velocity

4 (7)

of its image.
dt &

10



(extra space for questions from other side)

11



(Scratch space. Nothing on this page will be graded!)

12



(Scratch space. Nothing on this page will be graded!)

13



(Scratch space. Nothing on this page will be graded!)

14



(Scratch space. Nothing on this page will be graded!)

15



