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Instructions:
Calculators are allowed. However, programmable calculators are NOT allowed.

Q.1 Suppose that x = 2u + v, y = u/v and z = €. Use an appropriate form of the chain rule
to find dz/0u and 0z/dv. [CLO 3, PLO 1, Marks 7]

Q.2 Locate all the relative extrema and saddle points of f(x,y) = 322 — 22y + y?> — 8y. [CLO
3, PLO 1, Marks 6].

Q.3 Suppose that the temperature at a point (x,%) on a metal plate is T'(x,y) = 422 — 4oy + v
An ant, walking on the plate, traverses a circle of radius 5 centered at the origin. What are
the highest and lowest temperatures encountered by the ant? [CLO 2, PLO 1, Marks 5].

Q.4 The rooftop of a building is designed in the form of an inclined plane through the point
(4,3,0) and parallel to the beams represented by the vectors i + k and 2j — k. Find the
equation of the rooftop. [CLO 1, PLO 1, Marks 7].

Q.5 Find the triple integral of f(z,y,z) = z over the slice of the hemisphere shown in Figure 1
using the triangular “shadow” in the xy-plane. [CLO 4, PLO 1, Marks 7]

Figure 1: Hemisphere and the shadow region.
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Q.6 Express the integral I :/ / xzdxdy as a polar integral. [CLO 4, PLO 1, Marks 6]
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Q.7 Evaluate the integral / / x?’eysdydm by first reversing the order of integration. [CLO 4,
0 Jzx
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PLO 1, Marks 6]

Q.8 Suppose that a semicircular wire has the equation y = v/25 — 22 and that its mass density is
d(z,y) = 15—y. Find the mass of the wire using line integrals over the curve C representing
the wire and the standard parametrization of the semi-circle, i.e., x(8) = r cos§ and y(0) =
rsin @ with parameter §. [CLO 4, PLO 1, Marks 6]
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