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Problem 1.(8 points) Consider a particle traveling according to the equations
z(t) = cos®t, y(t) = cost.

Write down and simplify (but do not evaluate) the formula for the length of the curve along which
the particle is moving.



Problem 2. (10 points) Consider a particle whose velocity, at time ¢ > 0, is given by
0(t) = (—2t, —sint)

and whose position at ¢t = 0 is (4, 0).

a. (6 points) Find the formula for the position of the particle at time ¢.

b. (4 points) Find the point at which the particle crosses the y axis.



Problem 3. (12 points) Find the equations of the normal and of the osculating planes to the curve
F(t) = (t3, sin(wt), t + 1)

at the point corresponding to ¢t = 2.



Problem 4. (8 points) Identify the curve
r = 2sinf + 2cos ¢

by finding a Cartesian equation for the curve. Give a verbal description of what that curve is.



Problem 5. (12 points) Consider the function of two variables
flry) =\ 1+z—y>

a.(4 points) Identify and sketch the domain of f(x,y).

b. (4 points) Find the partial derivative fy(z,y).

c.(4 points) Find the second partial derivative fu,(x,y).



