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COs CO Statements
| CO1 | Evaluate partial derivatives and solve optimization problems involving several variables with or
| without constraints.
CO2 | Solve multiple integrals in cartesian, polar, cylindrical and spherical coordinates.
€03 | Understand gradient, directional derivatives, divergence, curl, Green's, Stokes and Gauss
Divergence theorems.
coa | Utilize different solution methods to obtain the solution for second-order ordinary differential
equations.
CO5 | Demonstrate proficiency in solving linear and nonlinear first-order partial differential equations.

BL - Blooms Taxonomy Level (1 - Remember, 2 - Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 — Create)
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Answer ALL Questions
(10 X 10 = 100 Marks)

Expand e* cosy about ({},g) upto the third term using Taylor’s series.

Find the dimensions of the rectangular box without a top of maximum capacity,
whose surface is 108 sq cm.

F 4
By changing the order of integration, evaluate: "I‘{:'I f: x(x* + y*)dy dx.

By transforming into cylindrical coordinates, evaluate the integral
[[f (x* + y* + z%)dx dy dz taken over the region of space defined by
x*+ y? <land0<z<1l

OR

Think of a circular wall of unit radius, capped by a parabolic dome defined by
z = —x?—y?% + 9, Practically, this models the volume of material under a
curved roof mound confined within a circular wall boundary of radius 1.
Calculate the volume of material under the paraboloid over that circular plan

drea.

Prove that f = (2x + y2z)T + (4y + zx)] — (6z — x}*)E is solenoidal as well as
irrotational. Also, find the scalar potential,

Verify Green’s theorem in the xy plane for -L: [(xy + y*)dx + x*dy], where C
is the closed curve of the region bounded by y = x and y = x2.

OR

Cco1

co2

o2

cO2

Cco3

CO3

BL2
BL3

BL3
BL2

BL2

BL3

BL3

Page 10f 2




s

48 — 1 r_'__'.l_

p ﬁ;*"[{l

l_}h} Veri ¥ = ; 217
l;f. rify Stoke’s theorem for F = (x* 4+ y)i - 2xy], taken around the rectangle
ounded by the lines x = ta, y=0, y=»b.
1\?\ A circuit has in series an electro motive force given by cos t, resistor of 3 Ohm,

lnductrc-r ~::1-f 1 Henry and capacitor of 0.5 Farad. In initial current and charge on
Capacitor is zero. Find the charge on capacitor at any time (¢t > 0).
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v@ Vh("nerive a partial differential equation from the relation
Z=(x+y)f(x?-y?).

b) Solve, z2(p? + q2) = x% 4+ y2.

\}@./ Solve the partial differential equation (x? — yz)p + (y? - zx)q = z* —xy.
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