tp 20 MAT ) Sorwmions

Q1). .. [20 points] Use the method of Lagrange multipliers to find the maximum and minimum

values of f(z,y,z) = zyz subject to the constraint z? + y* + 2% = 12.
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Q2]. .. [20 points] Evaluate the double integral

/01 /Oy(x + y)dxdy
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Q3]. . . [20 points] Use polar coordinates to write down a double integral expression for the volume
of the region contained above the paraboloid z = z? +y? and below the sphere > + y? + 2% = 12.
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Write down a double integral in cartesian coordinates for the same volume above. You do not
have to evaluate the double integral.
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Q4]. . . [20 points] The following triple integral describes the volume of a region in 3-dimensional

space. You do not have to evaluate the triple integral. Describe the region (using pictures
and inequalities).
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Write down a triple integral for the volume above which changes the order of integration, using y
first, then z, and finally . You do not have to evaluate the triple integral.
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Q5]. . . [20 points] Use cylindrical coordinates to write down a triple integral for the volume of
the solid region which lies inside of the sphere z® + y? 4+ 22 = 4a? but outside of the cylinder

22 + 4% = ¢ You do not have to evaluate the triple integral. NT
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Use spherical coordinates to write down a triple integral for the same volume above. You do not
have to evaluate the triple integral.
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Miscellaneous Formulas.

Polar Coordinates. z = 7 cos(d); y = rsin(6)

dA = rdrdf

Cylindrical Coordinates. z = rcos(f); y = rsin(0); z = 2

dV = rdrdfdz

Spherical Coordinates. = = psin(¢) cos(d); y = psin(¢) sin(6); z = pcos(¢)
dV = p?sin(¢)dpddpdd

General Coordinates in 2-d.

d(z,y)
= d
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General Coordinates in 3-d.
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Surface Area. Area element of the portion of the graph z = f(xz,y) which lies over the

rectangle dzdy
dA = J1+ f2+ fldzdy



