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1. Polar and cylindrical coordinates: Draw the diagram which shows the relation between
(z,y) and (r,8). Write the formulas for

(a) z and y in terms of r and 4,
(b) for dA = dz dy in terms of r, 6, dr and d#,
(¢) for dV = dzdydz in terms of 7, 8, z, dr, df and dz.

2. Spherical coordinates: Draw the diagram which shows the relation between (r, z) and
(p, ¢). Write the formulas for

(a) r and z in terms of p and ¢,
(b) for dA = drdz in terms of p, ¢, dp and do¢,
(c) for dV = dzdydz in terms of p, 8, ¢, dp, df and d¢.

3. Find the volume of the region described by 0 < r < 22 — 22 in cylindrical coordinates.
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