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Note:  Answer any five questions. Assume suitable missing data, if
any.

1.(a). What are the advantages of duality? Construct the dual of the problem:
Minimize Z=x2+3x3

Subject to 2x1+X:<=3, X +2X+6X5>=5, -Xi+txa+2x3=2,
~ X1, X2, X3 >=0 [5)(CO # 3)[B3]
(b) Differentiate between sensitivity analysis and post-optimality analysis.
[51(CO # 2)[B3]

2. (a) Determine an initial basic feasible solution to the following transportation

problem using Vogel’s approximation method: : [5] (CO#3)[B4]
Destination
P Q R | S T Supply
1A 2 11 10 3 7 4
Origin i
B 1 4 7 2 1 8
C 3 9 4 8 12 9
Demand 3 3 4 5 6
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(b) Explain the branch and bound method for solving an Integer Programming
Problem. [5] (CO#2)[B3]

3. (a) Explain the following terminologies used in dynamic programming:
(i) Stage (ii) State (iii) Decision variables (iv) Criterion of effectivencss.
Also, describe the process of backward recursion. " [5) (CO#1)[B3]
(b) Obtain the optimal point of U and check its nature, where
U=x+y 4724 x-22-xy ‘ [5] (CO#3)[B3]

4. (a) Consider the following minimization problem.
Minimize U=x2+y24z2;
Subject to constraint: Ax-y+2z=8 '
Solve this using the Lagrange multiplier method. 5] (CO#4)[B3]

(b) Explain the Random Search Technique for multi-variable. non-linear
programming problem. | . [51(CO#1)[B2]

i i-vari ined non-
5.-(a) Explain the steepest descent method for multi-variable unconstraine
linear problems. [5] (CO#2)[B2]

i o -inspi hniques from
(b) Explain the procedure for any one of the nature-inspired tec
GA/SA/ACO/PSO. [5] (CO#Z)[B2]

i lications of optimization in the defence sector.
6. (2) Discuss applicati pt (o EDE]

lain any one algorithm for multi-variable constrained optimization
(Ezoggm ¢ : - [5)(CO#1)B2]

7. Write short notes on any two topics out of the following:[SX2](CO # 1)[B1]

[2] Dual Simplex method
[b] Assignment model
[c] KKT conditions - ,
[d] Classification of optimization techniques.

—END—
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OMG-601 Geoinformatics and GNSS for Multidisciplinary
Engineering solutions

Time: 3:00 Hours

Note : Answer any FIVE.
All questions carry equal marks.
Assume suitable missin data, if any.

Max. Marks: 50

Q.1 a) Define Signals, Systerﬁs, Sampling, Quantization, Time and
frequency domain Concept. [5)[CO1]
b) Discuss different type of signals and with its graphs and its
functions. C [5][CO2]
PS receiver’s

(5](CO3)

b) A GPS Receiver detects signals from four satellites at distance of
Receiver’s Position

20,000, 20,100 and 20,300 kms. Estimate the
error (due to clock bias) if the speed of lightis 3x10° km/s. [5][C03]
w does it

a) Why does GPS use dual frequencies (L1 and 12)? Ho

Q.2 a) How does trilateration work in determining 2 G

position? Explain in details.

Q.3
help in correcting jonospheric errors? [5](CO4]
‘ b) What is the role of Doppler shift in GPS positioning? [51(CO4)
Q4 23) What is the Keplerian orbital model, and how does it describe GPS.
[5](CO3)

satellite motion?
b) A GPS gatellite orbits at an altitude of 20,200 km with a velocity
of 3.87 km/s. Calculate its orbital period using Kepler’s third law
[5](CO5] : ) _

Q.5 a)Whatare the primary sources of error

b) A GPS satellite has clock drift of 10 nanoseconds. Calculate the
error in distance measurement caused by drift. [51(CO6]

1 GPS positioning? [S1(CO6]
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(.6 Write notes (any two).
GI1S and GNSS in sustainable

a) Integration of Remote sensing,

infrastructure development
b) Data models in G1S (Vector vs Paster)

c) Spatial data acquisition methods
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(i) Explavin the different types of healthcare data; VIS, iedical lnagps,
phystological signals, and genomics, Vor each dati typie, describe one jeal
world application and the chinllenges associated with using, it for Al-biged
decislon-making,

(b) A dingnostie model produced the following results on i test set of 200
patlents; Trae Positivens (C1'P) = 00, Faltse Pogsitives (F87) = 12, Trie Negatives
(‘TN) = 110, Falie Nepgatives (FN) = 22

Compute;

LoSensitvity 11 Spectficity 11, Precision fv, F1-5core v, AUC (Assume the
model’s ROC polnts are (0,0), (0.1,0.7), (0.3,0.85), (1,1), compute AUC
using trapezoldal rule)

Interpree what these metrics imply for clinical deployment,
[446=10M][CO1][1XT1.A)

Q.2

(a) Discuss the importance of handling imbalanced, missing, and longitudinal

healthcare data, Provide two techniques for each challenge and explain why

they are crucial In a medical context.

(b) A hospital dataset contains 25,000 patient records; disease prevalence is

3.5%.

i. Compute the number of positive and negative samples,

i, If SMOTE is applied to balance the dataset, calculate the number of
synthetic samples required.

iii. Explain how domain adaptation helps when training on Hospital A’s data
but testing on Hospital B’s data, [446=10M][CO2][BTLA]
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(a) Explain the architecture and working of U-Net and ResNet for medical
imaging tasks. Compare their strengths for segmentation vs. classification.
(b) An MRI image of size 512 X 512 is processed through a CNN with:

i. Conv layer (stride = 2)

ii. Max-pool layer (stride = 2)

iii.Conv layer (stride = 2)

iv.Upsampling layer (scale factor = 2)

v. Conv layer (stride = 1)
Compute the feature map dimensions after eve
clearly.

Q4
(a) Explain the working of clinical NLP pipelines including de-identification,
NER, entity linking, and clinical summarization. How do BioBERT,

ClinicalBERT, and GPT-based models improve the quality of these ta

(b) Given the following ECG samples recorded at 250 Hz:
0.22, 0.24, 0.31, 0.47, 0.63, 0.58, 0.49, 0.38, 0.29, 0.21, 0.18

ry step. Show calculations
[4+6=10M][CO3] [BTLA4]

sks?

Perform:
i. 5-point moving average smoothing
ii. Compute the heart rate (in BPM) if R-peaks occur at sample indices 50

and 300
Explain how such preprpcessing and peak detection are used in automated
ECG diagnosis. [4+6=10M][CO4][BTLA4]

Q.5

(a) Discuss major ethical concerns in Al-driven healthcare, including bias,
fairness, privacy, algorithmic accountability, and regulatory compliance. Use a
real-world failure case of an Al system to support your argument.
(b) Explain the working of SHAP or LIME with a detailed example (EHR-
based or imaging-based). '
Describe how such explainability methods help:
» Improve physician trust
. Support clinical decision making
« Meet regulatory requirements (HIPAA/GDPR/FDA)

[4+6=10M][CO5][BTLS]
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QL Answersnllquutions.[BxS] o I ‘(CO#1,2,4) o)
a) Wnte down the different types of carbohydratm? 3 c
' b) Dacﬁbe the lmportnnce of ealcmm and. phosphorus in thc human -
‘c) List and dmm’bc thc major nutrients rcqmn:d by the human body :
_along w:th their cncrgy values . _ ;

d) Write short note on Body Mass Index (BMI)
' e) Write short note on calonﬁc value S .

~

;Q.zAnswenanytwo.lzxsl RN - (00#2,4)' |
‘a)Explmnmdcmlwhysbalmceddxctlswsmhalformmmammg"-'
- ova-allhealth.

" b) Dacﬁbe'howmnmoamdsactsasbuﬂdmgblocks ofprotems
OR

v-a)Dwaibcma;ordxsordasmlaiedtocmbohydrﬁcmctxbohmwnh
suitable examples. - . a

Y b)Explam the fimction anddxetmyrcqununmtofprotcm.Dtsmssany
' _two mcthods of measm'ancnt of proteins. ° -
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Q3 Answcrsanytwo[zxs] o (co#3d) -
@ a) Discuss ‘about the” majorsmmcrals and wtamms hxghhghnng thexr
© SOUTCES, ﬁmchons, and nnportance R
: b) Explmnthe slgmﬁcance of hpldsmthc human body

, : ‘OR L

a) chribe the 1mportancc of water in thc human‘body and explam its .
- Toles.

' b) stcussthe wsennal fatty acxds, expla.m then' som, ftmcnons and _
xmporumce ' i

~

(CO# 1,4).

”2) What is Glycemic index of food, how is it mwsured. ‘Also cxplmn
its sxgmﬁcance in hwlth managcment. 4

b) Wntc down the dxﬂ'ercnt types of micro and macro mmerals thexr
dxctary sourcw, recommended mtake, and physwloglcal roles.”

- Q4 Answctall quatlons [2x5]

QS Answers any one [1x5] (CO# 5)

‘a) Write a comprehenswc note on the dlﬁ‘crcnce betwccn fat-soluble
_ and waxer-soluble vi!amms e . , :
..OR'.'-' .
: a) Explaxn any two dxseasw caused by wtamm dcﬁmency, cxplaxn 1ts
causes and symptoms

e
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Note : Answer any FIVE.
All questions carry equal marks.
Assume suitable missing data, if any.

Q.1 a) De.fme Sustainable Development Goals (SDGs). How SDG
establish framework for developing resilient infrastructure. [5][CO1]

b) Discuss the role of policy and governance in steering sustainable
infrastructure development. [5][CO2]

Q.2 a) Differentiate between the concepts of 'recovery’ and 'resilience’

within the context of post-disaster infrastructure management.
[5][CO3]

in urban

b) What is 'Functional Interdependencies Analysis'
[5][CO3]

subsystems? Provide one relevant example.

Q.3 a) Elaborate on the economic principles of land use planning and their

importance in fostering resilient cities. [5][CO4]
b) Name and briefly describe two modelling tools used for risk and
[5][CO4]

resilience analysis of infrastructure systems.

interrelationship between disaster, society, and

viding one illustrative example for each intersecting
[5][CO5]

Q.4 a) Discuss the
infrastructure pro

case.

b) Explain the concept of the wresilience gap" in the context of
[5][CO5]

infrastructure systems.

pagelof2
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Q.5 a) Analyse the influence of policy and governance on the trajectory of

sustainable infrastructure development. [5][CO6]
b) How does the socio-economic profile of a cc_Jmmurﬁty determine its
vulnerability and resilience to infrastructural failures? [5][COs]

Q.6 Write notes (any two): [5x2] [CO1][CO2]

a) Land use planning and its signiﬁcancc. .
b) Interrelationship between disastef, society, and infrastructure

c) Public-Private Partnerships (PPPs)’s role in achieving SDGs

Page20f2



