
QP24
DP2_

14
3

 | 1
4-

03
-2

02
4 

13
:3

4:
25

 | 1
82

.7
1.

24
7.

82

QP24DP2_143 | 14-03-2024 13:34:25 | 182.71.247.82

 

Printed Page: 1 of 2 

  Subject Code: KAS303 

0Roll No: 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

BTECH 
(SEM III) THEORY EXAMINATION 2023-24 

MATHEMATIVS-III 
TIME:  3HRS                                                                                                                 M.MARKS: 100 

 

1 | P a g e  
 

Note:  1. Attempt all Sections. If require any missing data; then choose suitably. 
 

SECTION A 
1. Attempt all questions in brief.      2 x 10 = 20 

Q no. Question Marks CO 

a.  Find the Laplace transform of 𝑡𝑒௧𝑠𝑖𝑛2𝑡. 2 1 
b.  State convolution theorem on Laplace transform. 2 1 
c.  Describe two properties of Fourier transform. 2 2 
d.  Find the Fourier Cosine transform of 𝑒ି௔௫. 2 2 
e.  Check whether (p∧￢q)∨(p∨q) is Tautology or not. 2 3 
f.  Find a multiplicative inverse of 8 modulo 15. 2 3 
g.  State the reason for the relation R in the set {1, 2, 3} given by  

R = {(1, 2), (2,1)} not to be transitive. 
2 4 

h.  What is Pigeonhole Principle? 2 4 
i.  Describe bounded lattice with an example. 2 5 
j.  Describe Partially Ordered set with an example. 2 5 

 
SECTION B 

2. Attempt any three of the following:      10 x 3 = 30 
a. Using Laplace transform, solve the differential equation                 

𝑦ᇱᇱሺ𝑡ሻ െ 3 𝑦ᇱሺ𝑡ሻ ൅ 2𝑦ሺ𝑡ሻ ൌ 4𝑡 ൅ 𝑒ଷ௧ 
where  𝑦ሺ0ሻ ൌ 1, 𝑦ᇱሺ0ሻ ൌ െ1. 

10 1 

b. State and prove the convolution theorem for Fourier Transforms. 10 2 
c. Show that every cyclic group is an abelian group and also explain 

Monoid with an example. 
10  

3 
d.  In a group of 100 students, 72 students can speak English and 43 

students can speak Hindi. Based on these data, answer the following 
questions: 
Find the number of students who can speak English only. 

a. Find the number of students who can speak Hindi only. 
b. Find the number of students who can speak both English and 

Hindi. 

10  
4 

e. Minimize the following Boolean function 
 F(A, B, C, D) = Σ(0, 1, 3, 5, 7, 8, 9, 11, 13, 15). 

10 5 

 
SECTION C 

3. Attempt any one part of the following:     10 x 1 = 10 
a. Find the Laplace transform of 𝑓ሺ𝑡ሻ ൌ ቄ

𝑡;   0 ൑ 𝑡 ൑ 𝑎
2𝑎 െ 𝑡; 𝑎 ൑ 𝑡 ൑ 2𝑎 given that 

𝑓ሺ𝑡 ൅ 2𝑎ሻ ൌ 𝑓ሺ𝑡ሻ. 

10 1 

b. Find 𝐿ିଵ ቂ𝑠 𝑙𝑜𝑔 ቀ௦మା௔మ

௦మା௕మቁቃ. 10 1 
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4. Attempt any one part of the following:     10 x 1 = 10 
a. Determine the distribution of the temperature  by solving the equation 

డ௨

డ௧
ൌ  డమ௨

డ௫మ, subject to the conditions ሺ𝑖ሻ 𝑢 ൌ 0, 𝑥 ൌ 0, 𝑡 ൐ 0 ሺ𝑖𝑖ሻ 𝑢 ൌ

 ቄ
2, 0 ൏ 𝑥 ൏ 1

0,      𝑥 ൒ 1  when  𝑡 ൌ 0 ሺ𝑖𝑖𝑖ሻ 𝑢ሺ𝑥, 𝑡ሻis bounded. 

10 2 

b. Evaluate the solution of  the difference equation by Z-transform: 
 𝑦௞ାଵ െ 2𝑦௞ ൌ 1, 𝑘 ൒ 0, 𝑦ሺ0ሻ ൌ 1. 

10 2 

 
5. Attempt any one part of the following:     10 x 1 = 10 
a. “If I will study discrete math, then I will study computer science.” “If I 

will study protein structures, then I will study biochemistry.” “I will not 
study computer science or I will not study biochemistry.” 
“Therefore, I will not study discrete math or I will not study protein 
structures.” 

10  
3 

b. Are the statements 𝑝 → ሺ𝑞 ∨ rሻ and ሺ𝑝 → 𝑞ሻ ∨ ሺp → 𝑟ሻ logically 
equivalent? 

10 3 

 
6. Attempt any one part of the following:     10 x 1 = 10 
a. Prove the following formula using the Principle of Mathematical 

Induction. 
1ଶ ൅ 3ଶ ൅ 5ଶ ൅ ⋯ ሺ2𝑛 െ 1ሻଶ ൌ  𝑛ሺ2𝑛 െ 1ሻሺ2𝑛 ൅ 1ሻ/3. 

10 4 

b. Solve the recurrence relation 𝑎௡ାଶ െ 3𝑎௡ାଵ ൅ 2𝑎௡ ൌ 0 by the method 
of generating function with the initial conditions  

𝑎଴ ൌ 2, 𝑎ଵ ൌ 3. 

10 4 

 
7. Attempt any one part of the following:     10 x 1 = 10 
a. Discuss De Morgan’s laws and prove it. 10 5 
b. Obtain DNF of 𝑞ሺ∨ ሺp ∧ rሻሻ ∧ ￢ሺሺ𝑝 ∨ rሻ ∧ qሻ. 10 5 

 


