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Answer All Questions

M - Max mark; CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 — Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

CO2-Solve multiple integrals in cartesian, polar, cylindrical and spherical coordinates.
CO3- Understand gradient, directional derivatives, divergence, curl, Green’s, Stokes
and Gauss Divergence theorems.

CO4- utilize different solution methods to obtain the solution for second-order
ordinary differential equations.

Question M | CO | BL

Evaluate the integral ff, (3xy + 2y)dA,where R = {1 < x* +y? < 4,x < 0}
using polar coordinates.

10 |2 |3

A computer vision system detects a cylindrical pipe of radius 3 units and height
4 units. Determine its total intensity if f(x,y,2z) =2 x? + y? + z by using 10 | 2 | 3
cylindrical coordinates.

An electromagnetic solver design framework models a static electric field vector
inside a micro-sensor assembly via the function: 10 | 3 |3

E

conservative. Extract the corresponding scalar electric potential function.

= 2cosy { +(§—2xsiny) j +§ k Prove that this electric field is

Verify Green’s theorem for the vector field F = (3y + sinx)i + (e — 2x)j over
the region bounded by the circle x? + y? = 4. 10 |3 |3

A stable second-order signal-processing system is described by the differential
2
equation ZT}; +3 % + 2y = cos(3t). Using the method of undetermined

coefficients, determine the complete response of the system and identify the
transient response and steady-state response.

10 | 4 |3

*kxk *%

Page1of1



CAT-2-Key

Tuesday, 15 September 2026 3:15PM

Evaluate the integral ffR (3xy + 2y)dA,where R ={1 <x?+y2<4,x <0}
using polar coordinates.
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Q . A computer vision system detects a cylindrical pipe of radius 3 units and height
4 units. Determine its total intensity if f(x,y,z) = 2 x% + y? + z by using
cylindrical coordinates.
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An electromagnetic solver design framework models a static electric field vector
3 inside a micro-sensor assembly via the function:

E = 2cosy i + (i— 2x siny) j +§ k Prove that this electric field is
conservative. Extract the corresponding scalar electric potential function.
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Verify Green’s theorem for the vector field F = (3y + sinx){ + (e¥ — 2x)j over
. the region bounded by the circle x? + y? = 4.
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A stable second-order signal-processing system is described by the differential
5‘ equation % + 3% + 2y = cos(3t). Using the method of undetermined

coefficients, determine the complete response of the system and identify the
transient response and steady-state response.
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