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Batch-UG 2023 Module 1

Lab Worksheet (Week-6)

Calculus and 3D Plots

1. Write a Python program to plot the 3D vectors [1, 1, 1], [2, 1, 5], and [4, 1, 2].

2. Write a Python program to plot the 3D surface, z = sin(
√

x2 + y2).

3. For the expression f(x) = sin(x) + cos(x)

(i) Print the derivative of the given expression with respect to x.

(ii) Find the values of derivative over the interval [−2π, 2π] with 100 points in between and store
them in array.

(iii) Plot the given function and its derivative in one plot with different line colors

(iv) In the plot fill the area between the function and its derivative.

4. Using Sympy do the following tasks

(i) Import the matrices

A =

[
7 2a+ 3b
1 8

]
and B =

[
7 5

a+ b 8

]
(ii) Find the values of constants a and b by equating above two matrices.
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