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[6522]-1001
M.Sc. (Data Science)
DS-501-MJ : Satistics for Data Science
(2024 Pattern) (Semester - 1)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates :

1) All questions are compulsory Q.1 to Q. 6.
2) Figuresto theright indicate full marks.
3) Neat diagrams must be drawn wherever necessary.
4) Use of Satistical tables and scientific calculator is allowed.
Q1) Attempt any Six of the following : [6 x 2=12]
a) Definestatisticsand explainitsrolein data science.
b) Calculate the coefficient of variation for the following data :
Mean = 50, S.D = 10.
c) What is the difference between positive correlation and negative
correlation?
d) Statethelimitsof Karl Pearson’s coefficient of correlation and interpret
r =-0.85.
e) Defineprobability using the classical approach.
f)  Definethe coefficient of determination (r?) and explainitssignificancein
regression analysis.
g) Differentiate between Typel and Typell errorsin hypothesis testing.
Q2) Attempt any Four of the following : [4x 3=12]
a Calculate the variance and standard deviation for the following
data: 12, 15, 18, 20, 25.
b) Whatisascatter diagram?How isit useful in studying correlation between
two variables?
c) Explaintheconcept of multiple correlation coefficient. How isit different
from simple correlation coefficient?
d) Statethemultiplication theorem of probability. If P(A) = 0.6, P(B) = 0.5,
and P(AnB) = 0.3, find P(A|B) and P(BJA).
e) What isthe difference between linear regression and logistic regression?

Give one application of each.
PT.O.



Q3) Attempt any Three of the following : [3x 4 = 12]

a)

b)

c)

d)

For the following data, calculate the Median, and Mode :

Monthly income (in¥ 000) of 40 families

Classinterval | 0-10 | 10-20| 20-30 | 30-40 | 40-50

Frequency 5 8 12 10 5

Explain the measures of skewness and kurtosis. How are they useful in
understanding the distribution of data?

Explain the identification and solution methods for multicollinearity in
multipleregression analysis. Why isit aproblem?

Write a Note on Stratified Random Sampling.

Q4) Attempt any Three of the following : [3x4=12]

a)

b)

c)

d)

Calculate Karl Pearson’s coefficient of correlation for thefollowing data:

Temperaturein °C (X) and ice cream salesin units (Y)

X110 |12 |15 18 20

Y |25/28 30 35 40

Alsointerpret theresuilt.
Fitalinear regressionlineY = a+ bX for thefollowing data:

Study hours (X) and exam scores (Y) of 5 students

X112 3] 4|5

Y | 2 5 7|10 12

A bag contains 5 red and 3 black balls. Two balls are drawn without
replacement. Find the probability that i. Both arered ii. Both are black

Two random samples of sizes 100 and 150 are drawn from two popul ations
with means 68 and 65 and standard deviations 3 and 4 respectively. Test
at 5% level of significance whether the difference between sample means
issignificant.

[6522]-1001 2



Q5) Attempt the following questions:

a Attempt any Two of thefollowing: [2x5=10]
i)  Calculate Bowley’s coefficient of skewnessfor thefollowing data:
Age distribution of 65 studentsin acollege.
Class 10-20 | 20-30 | 3040 | 4050 | 50-60 | 60-70
Interval
Frequency | 4 8 15 20 12 6
i)  Write a note on SRSWR and SRSWOR
i) A random sample of 100 students has a mean score of 72 with a
standard deviation of 8. Test the hypothesisthat the popul ation mean
Is70 at 5% level of significance.
b) Attempt any Oneof thefollowing: [1x2=2]
)  Whatisdatasanitization? Why isit important in dataanalysis?
i)  DefineCorrelation.
Q6) Attempt any Two of the following : [2 x5 =10]
a Explainthe procedure of Chi-squaretest for independence of attributesfor
thefollowing data: A survey wasconducted to study therel ationship between
gender and preference for anew product. Thefollowing datawas obtained :
Gender | Like | Didike = Total
Made 120 80 200
Female | 150 100 250
Total 270 180 450
Test at 5% level of significance whether there isany association between
gender and product preference.
b) Define Simple Linear Regression. Derive the formulas for regression
coefficients‘aand ‘b’ in the equation Y = a + bX.
c) Explaintheprocedure of Chi-square test for goodness of fit following data :

A dieisthrown 120 timeswith thefollowing results:

Number ondie | 1 2 3 4 5 6

Frequency 2 17 15|23 24 16

Test whether the die is unbiased at 5% level of significance using Chi-
sguare test.

L A 4
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Total No. of Questions : 7] SEAT No. :

PE-13070 [Total No. of Pages : 3
[6522]-1002
F.Y. M.Sc. (Data Science)
DS-502-MJ : COMPUTATIONAL MATHEMATICS
(2024 Pattern) (Semester - 1)

Time: 3Hourg| [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto the right indicate full marks.

3) Use of single memory, non-programmable scientific calculator is allowed.

Q1) Attempt any five of the following : [5%x2=10]
a) Define vector space with one example.

b) Define Linear map with example.

I 2
¢) Compute inverse of matrix A = L 4}

2 3 1
d) LetA ={ J, B=|1],C=][2,-2] Compute ABC.

e) Determine whether the given set of vectors orthogonal or not.

atign

f)  Find characteristic polynomial of matrix.

o 5

g) Define Basis and Dimension.

PT.O.



Q2) Attempt any two of the following : [2 x5 =10]
a) Prove that the intersection of two subspace is also a subspace.

b) Find the eigenvalue and eigenvectors of matrix

asf} ]

c) Apply Gram-Schmidth process to vectors (2, 0), (3, 5)

Q3) Attempt any two of the following : [2 x5 =10]
a) Define Injective, Surjective and Bijective linear maps with examples.

b) Find whether the vectors (2, —1, 4), (3, 6, 2), (2, 10, —4) are Linearly
independent or not.

c) Define orthogonality of vector. Check whether the vectors (1, 2, 2) and
(2, -1, 0) are orthogonal.

Q4) Attempt any two of the following : [2 x5 =10]
a) Explain QR Decomposition of a matrix with steps.

b) Represent the linear transformation T(X, y) = (X + 2y, 3X+Y) as a matrix
and find it's rank.

c) Find the basis and dimension of the subspace spanned by

S=1{(,0,1),(0,1,1),(,1,2)}

Q5) Attempt any two of the following : [2x5=10]
a) Explain Least Squares method with a small example.

b) What is inner product space? State any two properties. Find the norm of
vector V = (2, -3, 6)

c) Verify whether the map T(X, Y, 2) = (X+Y, Y + 2) is linear or not.
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Q6) Attempt any two of the following : [2x5=10]

a) Define Singular Value Decomposition (SVD) and state it's applications.
b) Solve the system using Row Echelon Form :
X+y+z=6,2X+3y+z=10,x+2y+3z2=13
c) Show that eigenvalues of an upper triangular matrix are it's diagonal
elements.
Q7) Attempt any one of the following. [1x 10 = 10]
a) Find the basis for the row space, column space & Null space of A.
where
1 2 3
A=|2 4 6
I 1 1
verify the rank - nullity theorem.
b) 1)  Explain SVD in Handwritten Digit Recognition and discuss it's role

in Dimensionality Reduction.

1 4
i) Find a matrix P that diagonalize A = L 2} and determine P'AP.
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[6522]-1003
F.Y. M.Sc. (Data Science)

DS-503-MJ : FUNDAMENTALS OF DATA SCIENCE

(2024 Pattern) (Semester - 1)

Time: 2Hoursg| [Max. Marks: 35
| nstructions to the candidates:

1)
2)
3)

Question 1 is compulsory.
Answer any 3 questions from Q2 to Q5.
Question No. 2 to 5 carry equal marks.

Q1) Attempt any fiveof thefollowing: [G5x1=59

a)
b)
C)
d)
€)

f)

Define Open Data Source.

What is tag cloud?

Define statistical dataanalysis.
Define Data Discretization.

What do you mean by Noisy data?
What is geographical data?

Q2) Attempt thefollowing:

a)
b)

c)

List datavisualization librariesin Python. [2]
What is 3V's? [4]
What do you mean by Standard Datasets? List name of two standard
datasets? [4]

Q3) Attempt thefollowing:

a)
b)

What do you mean by Standardization. [2]
What do you mean by hypothesis testing? Explain parametric and non-
parametric hypothesis test. [4]
Explain different types of data attributes with example. [4]

PT.O.



Q4) Attempt thefollowing:

ad Definedatareduction. [2]

b) What is outlier? List types of outlier and explain methods of outlier
detection. [4]

c) Explaindatasciencelifecycle. [4]

Q5) Attempt any two of thefollowing : [2x5=10]
d  What doyou mean by dendogram? Explain use of dendogramin brief.[5]

b) What aredifferent types of data. Explain with examples. [5]

c) Differentiate between feature sel ection and feature extraction. [9]

lClodos
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Total No. of Questions : 5] SEAT No. :
PE13072 [Total No. of Pages : 2
[6522]-1004
First Year M.Sc. (Data Science)

DS-510-MJ : DATA MINING AND DATA WAREHOUSING
(2024 Pattern) (Semester-I)

Time : 2 Hours] [Max. Marks : 35
Instructions to the candidates:

1) Q. 1is compulsory.

2) Attempt any 3 questions from 2 to 5.

3) Figures to the right indicate full marks.

Q1) Attempt any 5 of the following: [5x1=5]
a) What is Data mart?
b) Define Discretization.
c¢) Whatis OLAP?
d) Whatis Metadata?
e) Define clustering.
f)  Explain Association Rule.

g) Whatis KDD?

02) Attempt the following: [2+4+4=10]
a) Explain Data warehouse architecture with a neat diagram.
b) Explain data preprocessing techniques in detail.

c¢) Explain apriori algorithm for finding frequent itemsets.

PT.O.



03) Attempt the following: [2+4+4=10]
a) Whatis data mining? Explain its applications.

b) What are the measures for selecting best split to construct a decision
tree?

c) Explain various OLAP operations with example.

04) Attempt the following: [10]
a) Explain the role of data warehousing in business analytics.
b) What are data visualization techniques used in data mining?

c¢)  Write short note on multilevel association rule.

05) Attempt any 2 of the following [5+5=10]
a) Explain K-Means clustering algorithm with advantages and limitations.
b) Explain naive -bayes classifier with its advantages & disadvantages.

c¢) What are query tools? Explain the applications of query tools in data
warehousing.
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[6522]-1005

F.Y.M.Sc. (Data Science)
DS512-MJ: ARTIFICIAL INTELLIGENCE
(2024 Pattern) (Semester-1)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.
2) Solve any three questions from Q.2 to Q.5.
3) Figuresto theright indicate full marks.
Q1) Solveany fiveof thefollowing. [5%1=5]
a Whatisanintelligent agent?
b) Define state space.
c) DefineMonte-cazlotreesearch.
d) Listany two Informed search techniques.

e) Whatisheuristic search?

f)  Defineknowledge representation.

Q2) Attempt thefollowing. [10]
a What aretheapplicationsof Artificia Intelligence? [2]
b) Explainwater Jug Problemin details. [4]
c) ExplainBreadth First Search (BFS). [4]

P.T.O.



Q3) Attempt thefollowing.
a) Defineand structure of intelligent agent.
b) Explaintheroleof Al in Datascience.
c) ExplanA* Algorithmindetails.

Q4) Attempt thefollowing.
a) Explainthetechniquesof knowledge representation.
b) Construct the truth table for
) pva~g—p
i) (~ (PAQI\)—>~p
c) Roleof Artificial Intelligencein Data Science.

Q5) Attempt thefollowing.
a) DescribeAl knowledgecycle.

b) Explain Towar of Hanoi and Travelling salesman problem.

c) ExplainPropositional Logic and Predicatelogic.

& & &
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[6522]-1006

First Year M .Sc. (Data Science)
DS-531-RM: RESEARCH METHODOLOGY
(2024 Credit Pattern) (Semester - |)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) All questions are compulsory.

2) Figuresto theright indicate full marks.

3) Neat diagrams must be drawn wherever necessary.

Q1) Solveany Six of thefollowing. [12]

a State two objective of research.

b) What isexploratory research?

c) State one method of primary data collection.

d) Definepublication ethics.
e) Defineresearch problem.
f)  What ischi-square test?

g) Whatispredatory journal?

h)  What is measure of central tendency?

Q2) Answer any four of the following. [12]

ad  Distinguish between research methods and research methodol ogy.

b) Explain the need and importance of ethical standards in academic
publishing.

c) What are the essentia characteristics of good research? Explain any
five

d) Whatisresearch designsand explain different typesof research designs.

e) Explaintechniquesof interpretation.

PT.O.



Q3) Answer any three of thefollowing. [12]

ad Explain meaning, objectivesand motivation of research.
b) What is Sampling? Explain typesof Sampling.
c) Differentiate between survey research and case study method.
d) Explainjournal finder and plagiarism detection tools.
Q4) Answer any three of thefollowing. [12]
ad Explainsourcesof literature.
b) Explain stepsin research process.
c) What isahypothesis? Explain different types of hypothesis.
d) Explaintherole of researcher and the qualitiesrequired to conduct good

research.

Q5) Attempt thefollowing:

a Solveany two of thefollowing. [2%3=6]
)  Discuss t-test.
i)  Explain formulation, selection of aresearch problem.
i)  Discuss data processing and analysis techniques.

b) Solveany two of the following. [2%3=6]
)  Whatisliteraturereview?
i)  Explain arethe qualities of good research?
i) Statetheissuesin authorship?

Q6) Answer any two of the following. [10]
d What isprimary data? Explain the methods of primary data collection.
b) Explain experimental research designin detail.

c) What isresearch report? Mention any two types of research reports.

X XX XX
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