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Section A (Attempt all questions)
Q.1. (a) Define Orthogonal function. Also, write Fourier-Euler formulae.

(b) Find the unit normal vector for r(t) = ti + t2] when t=1.

(c) Improper integrals are (i) ... ...., and (i) ... ....

(d) A function f(x,y) is said to be homogenous function if each term has distinct power. (T/F)

(¢) Gauss divergence theorem transforms line integrals to volume integrals and conversely. (T/F)

(1x5=5)
Q.2. (a) Find the absolute maximum and minimum values of
f,y) =2+2x+2y —x*—y?
on triangular plate in the first quadrant by lines x=0, y=0 and y=9-x. 240
(b) Explain: (i) Tangent Plane, and (ii) Arc Length. Yot
(¢) Find all the asymptotes of the curve y3 — 6xy? +11x?y —6x>+x+y =0. 1%
Section B (Attempt any four questions)
N ) d%u  9%u i s G
Q.3.Ifu=f(r)and x =rcos@,y =rsinf, prove that o= + P fr@)+-f(). 5
Q.4. Given foooi—;dx =—"_ 0<n<1,showthat,I'nn—1= S 5
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Q.5. Trace the strophoid y?(x + a) = x*(3a — x). 5
Q.6. Obtain the Fourier series of f(x) = = x)/z in the interval (0, 2 ). Deduce that
o =Bagdald g e
s lmstsgt 2
Q.7. (a) Discuss the convergence of the series
1 2 3 4
L SN U .50 T 2
6 11 16 21
(b) Evaluate fffD xyz dx dy dz, where D is the region enclosed by the ellipsoid SN
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Section C
Q.8. (a) Find the area bounded by the curves y* = x3 and x% = y3. 3
(b) If u = x3y? sin"1(?/x) show that
Xty + yu, = 5u and X2 Uy, + 2XYUyy + Y2 iy, = 20U 5

Or

Q.8. (a) Use divergence theorem to evaluate the surface integral: [[. yzdydz + zxdzdx + xydxdy
where S:x?2+y?+2z2=4. £
(b) If f and g are solutions of the Laplace equation, then show that
V.(fVg - gVf)=0. 4




