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Please draw a around your answers. No calculators, cell-phones, notes, etc. allowed.
Good luck!

1.(2x 8pts) The yz-plane is the plane in 3D containing the y and 2z axes.
(A) Write an equation for the yz-plane.

[x=0.

(B) Write a vector parallel to the yz-plane. Show it is parallel.
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2.(2x Tpts) Give an equation for the tangent plane to the following surfaces at the indicated

points.
(A) The surface z = ¥ at the point p = (2, 3).

‘Q()‘,a)-;xa I‘Q(Z’g).—z: »
¢ cOxg) = yx¥ ?(13)._32
£y Gugd = x3x | 4 (23) = 2 lnz -g In 2

Tawae,«.‘f P LZ.- lZ(x 2) + Ylwlf‘a ?) +Y7

(B) The surface sin(zy) + cos(yz) = 1 at the point p = (&, 7, 5)
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3.(8pts) Write the equation for a hyperbolic paraboloid whose z-traces are hyperbolas and
whose y and z-traces are parabolas.
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4.(12pts) Consider a point moving along the curve r(t). The point’s accelleration r”(t) can be
written as a sum of two parts r’ = ar + ay.

 The tangent accelleration ar is tangent to the curve — it is due to the point speeding up.

e The normal accelleration ay is perpendicular to the curve — it is due to the curve turning.
Find formulas for ar and ay if r(t) = (¢, ¢2, %)
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5.(4x 4pts) Compute the following limits, or show that they don’t exist.
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6.(2x 7pts) The following parts are about calculating partial derivatives.
(A) Calculate ~ if z,y, 2 satisfy the equation

e™ — cos(zz) = 0. S F("'U. 2)=0
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(B) Calculate ;—;% if z,, z satisfy the equation
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7. (8+12pts) The following parts are about extremal values (max/min).
(A) Find the extremal values of the function f(z,y) = —3z + 2y subject to the condition
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(B) Find the extremal values of the function k(z,y) = -3z + 2y T I=a =% e domain
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8. (10pts) At the point (1, —1) the function f(z,y) = az? + by + cy? has directional derivative
in the direction v = (2,1) equal to Dy f(1,—1) = 0. Compute f(1,-1) .
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Suppose z = f(z,y) and & = z(s,t), y = y(s,t). Write a formula. for the mixed partial s ;.
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