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Please draw a ! box | around your answers. No caleulators, cell-phones, notes, ete. allowed.

1.(4+4=8pts) The following parts are about equations of lines and planes.

(a) Give the equation of the line through (1, 1, 2) perpendicular to the plane 3z + 2y — z = 10.
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(b) Compute the distance from (1, 1. 2) to the plane 3x + 2y — 2z = 10.
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2.(4+4=8pts) The following parts are about vector functions.

(a) Compute the tangent direction of r(t) = (¢, £*, £*) at the point (2, 4, 8).
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(b) Write the vector funtion for the curve of intersection of * + 3y = 4 and z = r* + zy + 3y°
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@ [(8+16=24pts) The following parts are about tangent planes,

(a) Give the tangent plane to the surface : =2 +zy -y at x =1,y = =2
What is the normal vector (n) of the tangent plane?
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(b) Suppose g(s.t) is a function with g(1.
Let f(x,y,2) = g(z* + yz, 22 2 4 32).
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@',{J +3+&=16pts) The [ollowing problems are about directional derivatives,
(a) Caleulate the directional derivative Dy(x? + 3xy + *) in the direction of u = {1, =1}.
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(b) Calculate the double directional derivative Dy (D (x* + 3xy + 2y*)) where u = {1, —1).
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(e) Let f(x,y) be differentiable and fix vectors u = (2, 2), v = _—': —' w={(—J3,1).
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@ (12+12=24pts) The following parts are about maxima and minima.

(a) Find and classify all critical points of the function f(x,y) = &% + 3xy* + y* — 15y — 15z,
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