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2 Solve muluple integrals in cartesian, pﬂ!ﬂr, L‘:}Fi}ﬂdnr.:ﬂl and spherical cﬂﬂsﬁ;\:ﬂ; N s
3 Understand gradient, directional denivatives, divergence, curl, Green’s,
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Divergence theorems : : dal
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Q No Quasﬂnn | M | {:D E'L

1 A solid tumor occupies a region V in the body modelled by the bounds
1 0<x<2 0<y<V4-x2, and 0<z<4-—x*—y? Because of poor
vasculanzation at the core, an injected therapeutic agent distributes unevenly 10
| The concentration density of the drug at any point is given by f(x,y.2) =z
| mg/cm? Evaluate[ff, fdv to find the total mass of the drug that successfully
| | accumulated inside the tumor volume.

l

- I-"t sphencal biological cell has a dense conductive nucleus at the center,
surrounded by an insulating lipid bilayer membrane shell. The membrane
occupies the region bounded by an inner radius of a = 2um and an outer radius of
b =4um. Due to the ion pumps maintaining a membrane potential, a strong radial

/ electric field is established across this shell. The resulting electrostatic energy | 19 | 2 | 2

density drops off heavily with distance from the center and is given by the
1
function f(x,y,2) = Ty Evaluate the triple integral over the entire

/ spherical membrane volume V to find the total stored electrostatic energy in the
}I cell’'s membrane.

3. [n neurophysics, the extracellular electrical environment around
yramidal neuron is monitored using multi-electrode arrays. The e]
calar pn[:ennal V(% ¥, 2] (in millivolts, mV) in the surrounding brai
apped by the function: V(x,y,z) = 4x% — 3xy + 7

patial dimensions measured in mi:rumetr&sx[im]. ;:?;:;:;:;iz;ﬂprﬂsent 10 S512
unction E{(x, y, z)= -V - V for this region. Calculate the directional derivati vet::tu :
lectric field's x-component (E;) at the specific point P(1, 2,-1) in the {;?,:m!ﬁ

_pointing towards a adjacent node at Q(3, 3, 1). =
| 4 ,r Venfy Green's Theorem for §E (x? — 2xy)dx + =%y + 3)dy around the 3
| boundary C of the region y* = 8xand x = 2. ' 10 -

|
| Find the solution of the differential equa:junfl+ 4y(x) = e~x
|| undetermined coefficients, o 3x using 10 -




