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Instructions: All questions are compulsory. Figures on the right indicate max. marks. All symbols have their
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Q 1] Solve any three
al State and prove Cauchy’s mean value theorem. Give its geometrical significance. [5]
b] Attempt

1. Evaluate f; (7—2)i(z - 3)ide

2. Find the values of:
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] Attempt

1. Show that the function w = In(2x + 2¢t) satisfies the wave equation
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2. Sketch the level surface for f(z,y,2) = In(z? + y? + 22). [2]

Q.2] Astempt all the following.

a] The lengths a. b and ¢ of the cdges of a closed rectangular box are changing with time. At the instant in

question a = lm, b = 2m,c = 3m, %% = lm/sec,
% = lm/sec, % = —3m/sec. At what rates are the box’s volume V' and surface area S changing at that
instant? [4]

b] Fiud tle eigen values and the corresponding eigen vectors of the matrix
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c| Evaluate fox eV’ VIdy (2]
OR

State whether Rolle’s theorem is applicable to the function f(z) = x — z°. If so, find c.
Q.3] Attempt all the following.

a] By using Lagrange Multipliers method, find the points on the sphere 22 + y? + 22 = 4 farthest from the point
[, —d, T}

(4]

b] Find all the local maximum, local minimum and saddle points of the function
flz.y) =8z + ¢y + 6xy. (3]




T

c] Evaluate

a
™V (2ax — x2) ‘dx

0

Evaluate using L'H’6pitals rule:

Q.4] Attemapt ALL the following. [9]

a] Find the points where extreme values of the following function may occur.
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| Sketch the region of integration, reverse the order of integration, and evaluate the integral.
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24-3y2 .

Q. 5] Attempt ANY FOUR of the following.

[16]

] Evaluate

/ / wsiny dydx

b] Change the cartesian integral to equivalent polar integral and then evaluate it.

/ / + 9% -3z dydzx
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c] A solid ball is bounded by the sphere p = a. Find the moment of inertia and radius of gyration about the
z-axis if the density is §(p, ¢,0) = r = psin ¢.

d] Find the area of the region bounded by the parabola z = y — y? aund line y = .

e] Evaluate // ydydx where R is the region pas shownin the followig Figure.
R

Q. 6] Calculate centroid of the area bounded by the parabola 2% + 1y — 16 = 0 and x-axis. [5]
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