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Time : 3 hours Max. Marks: 70
Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks | CO | BL
1(a) How can overfitting be prevented in a pattern recognition system? 7™M COl | L1
(b) What is the difference between parametric and non-parametric

classification methods? ™ CcoL | L1

(OR)

2(a) Consider an e-mail SPAM classification for every incoming e-mail is
either a normal e-mail (W1) and junk mail (W2) we have to actions al
to keep the mail or a2 keep junk mail in dev/null. Select loss function
A(al|W1) =0, A(@2|W1) =1, A(al |W2) =3 and A(a2 | W2) =0. In addition,
we have P(W1) =0.4 and P(W1) =0.6. Now vector we have computed
p(x|W1) =0.35, p(x|W1) =0.65. Find the posterior probabilities of
P(W1|x), P(W2|x) and conditional-risk or minimum risk classifier
R(al|x) and R(a2]x).

™ CO1 | L3

(b) In Bayesian Decision Theory, how do prior probabilities and likelihood

functions influence classification decisions. ™ Co1 | L3

3(a) Wha‘F is Fhe role of the covariance matrix in a multivariate normal M co2 | L1
distribution?
(b) Compare the discriminant functions for the three main cases:
identical spherical, identical general, and different covariance | 7M CO2 | L5
matrices.
(OR)
4(a) What is Bayes decision theory, and how does it apply to classification
™ CO2 | L1
problems?
(b) Define discriminant function, and how is it used in classification. ™ CO2 | L1
S(a) Why 1s paramgter estimation important in pattern recognition and M co3 | 1.2
machine learning?
(b) Explain the steps to derive the MLE for the mean of a univariate

Gaussian distribution. ™ Co3 | L2

(OR)
6(a) Deﬁne .the posterior distribution in the context of Bayesian ™ co3 | L1
estimation.
(b) How do you estimate the parameters (mean and covariance) of a M co3 | 1o
multivariate Gaussian distribution using MLE?
7(a) What is a mixture density model, and how is it used in clustering? ™ CO4 | L1
(b) List out the challenges associated with parameter estimation in

mixture models. M | CO4 | L1

(OR)
8(a) What is the main objective of the K-means clustering algorithm? 7™ CO4 | L1
(b) Dataset: (1,2), (2,1), (4,5), (5,4)
Initial centroids: (1,2), (5,4)
Perform two full iterations (assignment and update). ™ CO4 | L3

Show the cluster assignments and updated centroids at each step.
State whether convergence is achieved.

9(a) How does a Markov process differ from a general stochastic process? | 7M COS | L2

(b) What are the key components of a discrete HMM? ™ COS | L1
(OR)

10(a) Describe the differences between ergodic and left-right HMMs. ™ COS5 | L2

(b) Which type of HMM is typically used in speech recognition, and why. | 7M COS | L2
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Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks CO BL
1(a) Describe the modes of heat transfer. 7M | CO1 | L2
(b) Calculate the rate of heat transfer per unit area through a copper
plate of 45 mm thick, whose one face is maintained at 350 °C and | 7M | CO1 | L3
other face at 50 °C. Take k=370 W/m K.
(OR)
2(a) State Fourier’s law of heat conduction. 4M | COl1 | L1
(b) Formullate the general 3-dimensional heat conduction equation for 1oM | co1 | L3
Cartesian coordinate system.
3. Derive the expression for heat flow through a long rectangular fin.
. . . - ; 14M | CO2 | L3
Also state its assumptions while deriving the expression.
(OR)
4(a) Draw the various types of fin configurations. 7™M | CO2 | L1
(b) Develop the expression for critical thickness of insulation for cylinder. | 7M | CO2 | L3
S(a) Ef;lzl:m the characteristics of boundary layer formation over a flat M | co3 |12
(b) A horizontal cylinder 25 mm diameter and 500 mm long is suspended
in water at 20°C. Calculate the rate of heat transfer if the cylinder M | co3 | L3
surface is at 60°C. Use the relation N,=0.53(GrPr)0-25. Take Pr=4.3,
p= 992kg/m3, uy=2.35kg/m hr, k=0.63 W/mk.
' (OR)
6. A 30 cm long glass plate is hung vertically in the air at 27°C while its
temperature maintained at 77°C. Calculate the boundary layer
thickness at the trailing edge of the plate. If a similar plate is placed | 14M | CO3 | L4
in a wind tunnel and air is blown over it at a velocity of 4 m/s.
Estimate the boundary layer thickness at its trailing edge.
7(a) D.ifferent?ate between Stefan Boltzmann’s law and Planck’s M | cos | L2
distribution law.
(b) Calculate the following for an industrial furnace in the form of a black
body and emitting radiation at 2500 °C.
(i) Monochromatic emissive power at 1.2pm length. 7™M | CO4 | L3
(ii) The wavelength at which emission power is maximum.
(iii) Maximum emissive power.
(OR)
8(a) Define the terms ‘Black body’, ‘Grey body’ and View factor’. 7™M | CO4 | L1
(b) | Describe the purpose of providing radiation shields. 7M | CO4 | L2
9(a) Classify the exchangers with practical applications. 7™M | COS | L1
_(b) Obtain the expression for LMTD of a parallel flow heat exchanger. 7M | COS | L3
(OR)
10(a) | Distinguish between liquid and immersion cooling methods. 7™M | COS | L2
(b) | The temperature of the case of a power transistor that is dissipating
3W is measured to be 50°C. If the junction-to-case resistance of this M | cos | L3

transistor is specified by the manufacturer to be 15°C/W, determine

the temperature at the junction of the transistor.
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Time : 3 hours ' Max. Marks: 70

Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks co BL
1(a) | Outline the recommendations given by Jayakar committee for road
develo t in Indi M | COL | 12
pmen a.
(b) | Explain the IRC classification of roads in India. 7™M | CO1 | L2
(OR)
2(a) | Compare the three “Twenty-year Road development plan” in India. 7™M | CO1 | L2
(b) | Write a brief note on:
(i) Central Road Fund. (ii) Indian Road Congress (IRC). A4 e |12
3(a) | Summarize the objectives of highway geometric design. List the
. . : v gk : ™ | CO2 | L3
various geometric elements to be considered in highway design.
(b) | Describe ruling, maximum and exceptional gradients. ™M | CO2 | L3
(OR)
4(a) | Derive an expression for determination of Stopping sight distance. 7™M | CO2 | L3
(b) | Calculate the safe Stopping sight distance (SSD) on a level road
stretch for a design speed of 50 kmph for (i) Two-way traffic on a ™ | coa | L3
two-lane road and (ii) Two-way traffic on single lane road.
(Assume coefficient of friction as 0.37 and reaction time as 2 sec)
S(a) |List out the various tests are conducted on subgrade soil to aM | co3 | L1
determine field density of soil.
(b) | Explain the sand replacement method test conducted on given soil 10M | co3 | 12
sample to determine field density.
(OR)
6(a) | Explain the Penetration test that was conducted on bitumen. ™ | CO3 | L2
(b) | Draw a typical cross section of a highway on embankment and
show the various flexible pavement layers. List the functions of | 7M | CO3 | L2
each.
7(a) | Discuss briefly the following terms:
(i) Mud pumping  (ii) Warping cracks. M cod | 12
(b) | Explain the CBR method of pavement design. How is this method ™ | cos |12
useful to determine thickness of component layer?
. (OR)
8. The initial traffic after completion of construction of a four-lane
divided highway is estimated to be 3500 cv per day. Design the
flexible pavement for a life of 15 years using the data given below: 14M | CO4 | L3
Design CBR value = 8%, growth rate of traffic = 6.5% p a, Average
vehicle damage factor = 4.0. (Use CBR charts)
9(a) | Outline the consequences of disobeying the traffic rules. M | COS | L2
(b) Enumerate the different methods of carrying out traffic volume M | cos | L2
studies.
(OR)
10(a) | Classify various types of traffic signs with neat sketch. 7M | COS5 | L2
(b) 7M | COS5 | L2

Discuss in detail about Road markings.
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Answer one question from each unit
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Q.No Questions Marks | CO | BL
1(a) E).(plaln the basic working principle of a block cipher M |coi L
with an example.
(b) leferentlate the characteristics of block and stream M | co1 |12
ciphers.
(OR)
2(a) Int'erpret the ﬂpw of data through a symmetric cipher M |coilio
using a block diagram.
(b) Deﬂpe cryptanalysis and describe various cryptanalytic M |co1l1o
attacks.
3(a) Outline the X.509 directory authentication service. 7M | CO2 | L2
(b) Identl'fy thg key.fields in a sample digital certificate and M | coa | L3
explain their purposes.
(OR)
4(a) Describe about digital signature algorithm. M | CO2 | L2
(b) Summarize the steps involved in HMAC algorithm. 7M | CO2 | L2
5(a) List the services provided by Pretty Good Privacy. 7M | CO3 | L3
(b) Demonstrate how the advantages of Tunnel Mode and
Transport Mode address different security requirements | 7M | CO3 | L2
in network deployments.
(OR)
6(a) Discuss S/MIME protocol in detail. 7M | CO3 | L2
(b) Describe key management processes in IP Security. /M | CO3 | L2
7(a) What is Dual Signature concept in Secure Electronic
Transactions (SET)? M | co4 L2
(b) Illustrate Transport Layer Security (TLS). M | CO4 | L3
(OR) _
8(a) Explain about PIMD, OIMD, POMD in dual signature. 7™M | CO4 | L2
(b) List the key differences between TLS and its Lo
predecessor, SSL. ° ™M | CO4
9(a) Give a real-worlc‘l ex'ample of a trusted system and M | cos | L3
explain how it maintains user trust.
(b) Discuss abogt statistical anomaly detection and rule- M | cos | 1.2
based detection.
(OR)
10(a) | Write about intrusion detection system. 7M | COS | L2
(b) | Elaborate the working of Distributed Denial of Service
(DDoS) attacks. il bl
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20EC15-MICROPROCESSORS AND MICROCONTROLLERS ()) ’ 7\/
‘ . (ECE)
Time : 3 hours Max. Marks : 70
Answer one question from each unit
All questions carry equal marks

Q.No Questions Marks CO BL
1(a) Outline the register organization of 8086 microprocessor and
. . : : 7™M | CO1 | L2
mention the special functions of general purpose registers.
(b) Draw the block diagram of maximum mode of 8086 operation and
y ) . . 7™ | CO1 | L3
describe various functional blocks present in it.
(OR)
2(a) \Sﬂt{z:’:g :n 8086 Assembler Language Program for comparison of two M | co2 | L3
- (b) [Mlustrate various addressing modes used by the instructions of 8086

with suitable examples. 7™M | CO1 | L4

3(a) Explain the interrupts of 8051 microcontroller in detail. 7M | CO1 | L2

(b) List the differences between microprocessor and microcontroller. ™ COl1 | L1
(OR)

4(a) Explain the register structure of 8051 microcontroller. 7M | CO1 | L2

(b) Develop an 8051 Assembler Language Program to perform addition

and subtraction on two 32-bit numbers. 7™ | CO2 | L3

S(a) What are the main features of ARM architecture? 7M | CO1 | L1
(b) Explain the three stage pipelining implemented in ARM processor. 7M | CO1 | L2

' (OR)
6(a) List the interrupts and Interrupt Vector Table of ARM7 in detail. 7M | CO3 [ L1
(b) Differentiate About ARM processor families. ™ CO1 | L2

7(a) Develope a program to subtract two 64-bit numbers using ARM M | coz | L3
instuctions.

(b) Develope an assembler program to convert packed bcd number to M | co2 | L3
unpacked BCD no. using ARM instructions.

(OR)

8(a) Develop an assembler program to divide a 32-bit no. by 16-bit no. M | co2 | L3
and store the quotient and remainder using ARM instructions.

(b) Develop' a program to multiply two 16-bit numbers using ARM ™M co2 | L3
instructions.

9(a) Construct a ciruit using LPC2148 to interace 16-leds and develop an M | cos | L3
Embedded C program to glow LEDs continuosly.

(b) Develop an Embedded C program to display “DEPT OF ECE “ by

interfacing of 16x2 LCD module with LPC2148 ARM microcontroller. ™M | CO4 L3

(OR)

10(a) | Consrtuct a circuit to interface a relay to ARM controller-(LPC 2148)
and develope a program to operate the relay with constant delayis| 7M | CO4 | L3
created between relay switches ON and OFF.

(b) | Consrtuct an interfacing circuit of a stepper motor with Arm
micontroller-LPC 2148 and develop an Embedded C Program to| 7M | CO4 | L3
rotate clock wise continuosly.
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Time : 3 hours Max. Marks : 70
Answer one question from each unit
All questions carry equal marks
Q.No Questions Marks | CO | BL
1(a) [llustrate the procedure for forming admittance bus matrix M | co1 |1

using Direct Inspection method.

(b) Form Ybus Matrix by direct inspection method for the line
data of power system network given in table below.

Line (bus to bus) Impedance (p.u)
12 0.06+j0.18 6 |00 | 12
1-3 : 0.02+4j0.06
2-3 0.04+j0.12
(OR)
2(a) Discuss the properties of Impedance bus matrix. 4M | CO1 | L2
(b) Develop Zvys matrix for the network shown in Fig.
2L
e 0000 —F—
= [ o002 T D 10M | CO1 | L3
10 20 20 E.,.:Q 16
I
i

3

3(a) Discuss the assumptions made in deriving Fast Decoupled 4M | co1l 12
Load flow solution.

(b) [llustrate the procedure for solving load flow equations using 1oM | co1 | Lo
Fast Decoupled method.

(OR)
4. The schedule of active and reactive powers of a 4-bus system
is shown in following table.
Bus | P(p.u) | Q(p.u) | V(p.u) Bus specification

1 |- - 1.06 slack

2 0.5 -0.2 Not specified | PQ

3 .-1.0 0.5. ‘ Not specified | PQ 14M | co1 | L3
The admittance matrix is

3—-J9 —-2+j6 -1+ j3
Ypus = |—2 +j6 3.666 —j11 —0.666 + j2

—-1+j3 -0.666+j2 3.666—j11
Assume a flat voltage start; find the voltages and bus angles
at the buses at the end of first iteration using G-S method.

5(a) Derl\{e- an expression .for transmission loss in terms of loss M | coz |13
coefficients (B —coefficients).
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