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C02. 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. 

Evaluate the double integral 9 -x - y° dA where R is the region bounded 

by the circle x+ y =9 by converting the integral into polar co-ordinates. 

Evaluate the triple integral|||(' +y')dV by converting to cylindrical 

triangle bounded by the lines y = 0, I= 

coordinates, where Vis the region given by V = (r, y.z) :x* +ys4:0s:s3. 

a) Find the directional derivative of the function f = +y+zr along the 

tangent to the curve x=t.y=t',z=r at the point (1, 1, 1). 

b) In robotics path planning, a robot is moving in a 3-dimensional environment 

modeled by the potential field F=(y'cos+')i + (2ysin r-4)j+ 3ax'k. Show 
that this field represents a conservative artificial potential field, and compute the 
scalar po tential function that the robot would use for energy-efficient navigation. 

b) Using Green's theorem evaluate, (y-sin x)dr + cosr dy, where C is the plane 

M CO BL 

An electric circuit consists of R = 40Q L=lH.C= 16x10F.The electrical 
oscillations in the circuit are free. If the initial charge and current are both zero. 
Determine the charge and current at time. 
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a) A virtual reality (VR) haptic device applies a force to a user's hand, 
modeled by the vector field F =(r-y'+ x)i- (2.y + y)j, where (xy) represents 
the positi on of the hand in meters in a 2D plane. If the user moves their hand alongs 
the straight line path from point A(0,0) to point B(1, 1). Find the work done by the 
force along path y =X. 
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