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Note: (a) ALL questions are compulsory.

(b) The candidate is allowed to make suitable numeric assumptions wherever required.
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(a) Find the directional derivative at the point (2,—1,1) in the
direction towards (3, 1, =1).

(b) In what direction is the directional derivative maximum?
Q2 Consider the following double integral: CO-2 5

4 /1642
/ / dz dy
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(a) Sketch the regions of integration.

(b) Change the order of integration, but do not evaluate.

Q3 CO-3 5

Consider the following force feld: F(z,y) = (y+ sinz, ¥ — z)
acting on the particle traversing counterclockwise along the circle
2? +y? = 4, starting and ending at point (2, 0).

{ (a) Parameterize the path representing the curve,

(b) Calculate the work done on a particle by the force field.
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WHErE 0 = 0 -0 . C3 is a closed curve oriented countercockwise,

(a) Find the equation of line segment from (0, 3) to (—3,0).

(b) Use Green’s Theorem to compute the line integral / Bady,
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the display area (in square meters) used for showcasing fruits. The
vendor collects historical data for three days as shown below:

Display Area (x) | Sales (y)
2 4
3 6
4 8

The vendor’s goal is to learn the relationship between the display
area ¢ and sales y using linear regression with gradient descent.
The model used is § = fy + 01z. Assume a learning rate a = 0.1.

(a) Define the cost function for this problem.

(b) Perform first iteration of gradient descent with iy = 0, 6, = 1.

Q.No | Question CO | Marks
Q5 | Consider the function f(z) = z*°(5 + z). CO-4 5
(a) Identify the local extrema.
(b) Determine the points of inflection.
(c) Find the intervals where the function is convex.
Q6 | Consider the function f(z,y,2) = = + 2y + 3z on the curve of | CO-4 5
intersection of the plane g,(z,v,2) = z—y+2z = Land the cylinder
g (z,y,2) =2t + =1
| {(a)-Solve Vi(z,y,2)=AVg(z,,2) + uVg(w.y,2) forw. gz, | |
(b) What is the maximum value of the function a5 R A
Q7 | A fruit vendor wants to predict daily sales (in kilograms) based on | CO-4 3
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