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Fliﬂd the vnlufnn under the paraboloid z = x? + y? above
1 th& region D in the xy — plane, where D is the part of | 10 8 e
+ | the upper  half-plane (y > 0) lying  between the

r:ir-::le::: x2+y%=1and x4y =4, Use polar
coordinates,

Think of a circular wall of unit radius, capped by a
parabolic dome defined by z = —x2 — y2 + 9. Practically,
this models the volume of material under a curved roof
2. mm:md confined within a circular wall boundary of 10 % 3
radius 1. Calculate the volume of material under the
paraboloid over that circular plan area.

The flow of a fluid in a two-dimensional plane with the
'n:elr::city of the fluid at any point (x, y) is given by

F = (3x* - 3y?)i — 6xy]J.

(i) Check whether the fluid compressing or expanding at
3. | a point P(1,2). 10 313
(ii) Is there any rotation in the fluid at point P(1,2).

(iii) If it is a conservation field, then find its pressure 0.

Using the Green's theorem, show that the flux around
the boundary and the source inside the area are same,
4. for a vector force F = (6y + x)T + (y +2x)] that passes 10 3 | 3
over a circular field of radius 2 units which is centred at
(2.3).

Find the steady state current assuming the flow of
D current in an RLC circuit with resistance 241,

5 1
inductance 1.2 H and capacitance — F. Also, charge Q= | 10 4 | 3
0.05;: current ! =0 when time t=0.




