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Register Number:………….….
M.TECH DEGREE EXAMINATIONS: NOV/DEC 2023

(Regulation 2018)
First Semester

DEFENCE TECHNOLOGY
P18DTT1003: Advanced Engineering Mathematics

COURSE OUTCOMES
CO1: Know the methods for solving differential equations, generating functions
CO2: Understand basic concepts of Fourier Transform, Laplace Transforms and solve problems

with periodic functions, step functions, impulse functions and convolution.
CO3: Demonstrate MATLAB programming for engineering problems
CO4: Understand the utilization of mathematical methods for solving problems having relevance to

defence applications.
Time: Three Hours MaximumMarks: 100

Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

1. The steps involved in solving an ODE of the form �″ + �� + � = �(�) using Laplace
transform are
1) Find � � and apply inverse Laplace transform on both sides.
2) Take Laplace transform on both sides of the given ordinary differential equation.
3) Using suitable method, evaluate inverse Laplace transform to get y.
4) Apply the given initial conditions in the equation obtained.

CO2 [K1]

a) 3-1-2-4 b) 2-1-3-4
c) 3-4-2-1 d) 2-4-1-3

2. The integrating factor of (� + 1) ��
��

− � = �3�(� + 1)2 is CO1 [K2]

a) 1
� + 1

b) log(x+1)

c) 1
(� + 1)2

d) log(x-1)

3. If an equality appears in LPP then the following variable is used to convert it to
standard form is

CO2 [K1]

a) Slack variable b) Unrestricted variable
c) Surplus variable d) artificial variable

4. CO4 [K3]
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a) A-4,B-2, C-3, D-1 b) A-4,B-1, C-2, D-3
c) A-3,B-1,C-4,D-2 d) A-3,B-2, C-4, D-1

5. The Laplace transform of �2�−3� is CO2 [K2]

a) 2
�3

b) −
2

� + 3 3

c) 2
� + 3 3

d) −
2
�3

6. L and �−1 are CO2 [K3]

a) linear operator b) non – linear operator

c) curve linear operator d) Relational operator
7. Examine the two statements carefully and select the answer using the codes given

below:
Assertion (A): The probability of getting six, while throwing a die is one.
Reason(R): The probability of an impossible event is zero .

CO4 [K1]

a) A and R is individually true and R is
the correct explanation of A.

b) A and R is individually true and R is not
the correct explanation of A.

c) A true, R false d) A false, R true
8. The average earnings (per item produced) of a sample of 150 workers in plant ‘A’ was

Rs.2.56 with a standard deviation of Rs.1.08. The average earnings of a sample of 200
workers in plant ‘B’ was Rs.2.87 with a standard deviation of Rs. 1.28.
To check whether an applicant can safely assume that the hourly wages paid by plant
‘B’ are higher than those paid by plant ‘A’, the null hypothesis and alternate hypothesis
are respectively

CO4 [K3]

a) �0: �1 = �2 , �1: �1 > �2 b) �0: �1 = �2 , �1: �1 < �2

c) �0: �1 ≠ �2 , �1: �1 = �2 d) �0: �1 = �2 , �1: �1 ≠ �2

9. To test a hypothesis about a single mean, it is known that
� = 100, � = 1580, � = 90, � = 1600. The value of the test statistic � is

CO4 [K2]

a) -2.22 b) 3.54
c) 1.96 d) -1.87

10. Examine the two statements carefully and select the answer using the codes given
below:
Assertion (A): It is not possible to analyse the variance of a 2 x 2 Latin Square Design.
Reason (R): The degrees of freedom of error for 2 x 2 Latin Square Design will be
zero.

CO4 [K2]

a) Both A and R are true and R is the
correct explanation for A

b) A is true but R is false

c) Both A and R are true but R is not the
correct explanation for A

d) A is false but R is true

PART B (10 x 2 = 20 Marks)
11. A card is drawn form a well-shuffled pack of playing cards. What is the probability

that it is either a spade or an ace?
CO4 [K1]
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12. Solve (�2 − 6� + 9)� = 0. CO1 [K3]
13. Apply Euler’s method to find y(0.1) at �' = � + �, � � = �. CO1 [K2]
14. Write a note on periodic functions. CO2 [K2]
15. Define Linear programming problem. CO2 [K1]
16. Define Type I and II error CO4 [K2]
17. Find the Laplace transform of ��� CO2 [K4]
18. Write down the indicial equation of 2��'' + � + 1 �' + � = 0. CO1 [K3]
19. Write down the Bessel’s and Legendre’s differential equation. CO1 [K3]
20. State Polya lemma CO4 [K1]

PART C (6 x 5 = 30 Marks)

21. In a experiment on immunization of cattle form from tuberculosis the following
results were obtained.

Affected Unaffected
Inoculated 15 85
Not Inoculated 25 75

Examine the effect of vaccine in controlling the incidence of the disease. (Use
 = 0.05)

CO4 [K3]

22. Solve �" + 4� = ��� 2 � CO1 [K2]

23. Find the Laplace transform of the rectangular wave given by

�(�) = 1; 0 < � < �
− 1; � < � < 2�

CO2 [K3]

24. Solve the following L.P.P graphically

Max � = 100�1 + 40�2
Subject to 5�1 + 2�2 ≤ 1000, 3�1 + 2�2 ≤ 900, �1 + 2�2 ≤ 500
and �1, �2 ≥ 0.

CO2 [K3]

25. Solve the following differential equation by power series method �'' + � = 0. CO1 [K3]

26. State and prove Burnside lemma CO4 [K3]

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

27. Using Laplace transform , Solve the following IBVP:

PDE : �� = ��� , 0 < � < � , � > 0

BCs : � 0, � = � �, � = 0 , � > 0

ICs : � �, 0 = ����� , �� �, 0 =− ����� 0 < � < �.

CO1 [K4]

28. The contents of urns I, II & III are as follows 1 white, 2 black & 3 red balls. 2 5 CO1 [K4]
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a) white, 1 black & 1 red and 4 white, 5 black and 3 red balls respectively. One urn
is chosen at random & two balls are drawn from it. They happen to be white &
red. What is the probability that they come from urns I.

b) Using R.K.method of fourth order, find � 0.8 correct to 4 decimal places if
�' = � − �2, � 0.6 = 1.7379 with ℎ = 0.1.

5 CO1 [K4]

29. Use Simplex to solve the LPP
��� � = 4�1 + 10 �2

subject to
2�1 + �2 ≤ 50, 2�1 + 5�2 ≤ 100, 2�1 + 3�2 ≤ 90 and �1, �2 ≥ 0.

CO2 [K3]

30. Derive the Bessel’s function. CO1 [K4]

31. The figures in the following 5x5 Latin Square are the numbers of the engines E1,
E2, E3, E4&E5 tuned up by mechanics M1, M2, M3, M4&M5 ran with gallon of fuel
A, B, C, D and E.

E1 E2 E3 E4 E5

M1 A31 B24 C20 D20 E18
M2 B21 C27 D23 E25 A31
M3 C21 D27 E25 A29 B21
M4 D21 E25 A33 B25 C22
M5 E21 A37 B24 C24 D20

Use the level of significance 0.01  to test
(i) the null hypothesis 0H that there is no difference in the performance of the
five engines
(ii) 0H that the persons who tuned up these engines have no effect on their
performance
(iii) 0H that the engines perform equally well with each of the fuels.

CO4 [K4]

*************


