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PART A
Answer any 10 (2 marks each)

sinx
Calculate / dA where R is the triangle in the xy- plane bounded by the xz-axis, the
T

R
liney = x, and the line z = 1.

Evaluate f, and f,, if f(z,y) = 22* — 3y — 4.
Calculate //f(a:,y)dA for f(z,y) =1 —-6z?yand R: 0 <2 <2, -1 <y<1.

Verify mean value theorem for the function f(z) = v/z — 1, in the interval [1, 3]
State first derivative test for local extrema.
Let f be continuous on the symmetric interval [—a, a|. Show that

/f(w)da: = 2/f(x)da:, if f is even.
e H

State the stronger form of Fubini's theorem.
Find the absolute extrema values of g(t) = 8t — t* on [—2, 1].

dz
Draw a tree diagram and write a Chain Rule formula for — for

dt
z= f(u,v,w),u = g(t),v = h(t),w = k(t).
Define volume of a solid.
Find the volumes of the solid generated by revolving the region bounded by the lines
y=z, y=1landz = 0.
Evaluate f, and f, if f(z,y) = cos? (3z — y?).
(2x10=20)
PART B
Answer any 5 (5 marks each)
Use mean value theorem to show that the functions with zero derivatives are constant.
Find the extreme values of V(z) = (10 — 2z)(16 — 2z),0 < = < 5.

A curved wedge is cut from a cylinder of radius 3 by two planes. One plane is
perpendicular to the axis of the cylinder. The second plane crosses the first plane at a
45° angle at the center of the cylinder. Find the volume of the wedge.

Find all the local maxima, local minima, and saddle points of the function
f(z,y) = z? + 2y + 3z + 2y + 5.

Find the area of the region enclosed by the parabolay = 2 — 22 and the line Y= —1.
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=
Evaluate the integral / / In (2% + y? 4 1) dz dy by converting the given
R A

integral into an equivalent polar integral.

Show that the function w = cos (2z + 2ct) is a solution of the one dimensional wave

8%*w _ C2 8w
at2 3332 °

equation

3 p0
Sketch the region of integration and evaluate the integral / / (a:zy — 2zy)dy dzx.
0 J-2

(5x5 =25)
PART C
Answer any 3 (10 marks each)

Find the area of the “triangular” region in the first quadrant bounded on the left by the
y-axis and on the right by the curves y = sinx and y = cos .

Find the critical points of f(z) = x24/5 — z and identify the intervals on which f is
increasing and decreasing. Find the function’s local and absolute extreme values.

Find the absolute maxima and minima of the function f(z,y) = 4z — 8zy + 2y + 1 on
the triangular plate bounded by the lines z = 0,y = 0,z + y = 1 in the first quadrant.

A thin plate covers the triangular region bounded by the x - axis and the lines x = 1 and
y = 2z in the first quadrant. The plate's density at the point (z, y) is

5(m, y) = 6x + 6y + 6. Find the plate's mass, first moments, and center of mass about
the coordinate axes. Also find the moments of inertia and radii of gyration about the

coordinate axes and the origin.
(10x 3 =30)
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