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Question 1. The trajectory of a particle in space is given by the position vector 7(t) = (2 + 3t + 3t?)i +
(4t + 4¢2)j — (6 cost)k.

(a) [4] Find the normal and tangent components of the acceleration vector.
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(b) [2] What is the speed and acceleration vector of the particle at the point (2,0, —6)?
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Question 2. In each of the following cases find the limit, if it exists, or show that the limit does not -
exist:
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Question 3. Suppose that we substitute polar coordinates z = rcosf and y = rsinf in a differentiable
function w = f(z,y).

(a) [3] Show that %l—;— = fycos8 + f,sinf and Low
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(b) [2] Solve the equations in part (a) to express f, and f, in terms of Jw/0r and Ow/06.
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Question 4. At the point (1,2), the function f(z,y) has a derivative of 2 in the direction toward (2.2) -
and a derivative of —2 in the direction toward (1,1).

(a) [4] Find f;(1,2) and f,(1,2). ‘ .
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(c) [1] What is the largest value that the derivative of f can have at the point (1,2)?
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Question 5. [5] Find the absolute maximum and minimum values of f(z,y) = 3 + 2y — z — 2y on the
closed triangular region D with vertices (1,0), (5,0), and (1, 4).
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Question 6. [7] Find the massmmm—and minimum values of f(z,y,2) = 2% + y* + z? subject to the
constraints z + 2y + 3z =6 and x + 3y + 92 = 0.
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