Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2026 (XII™)
SUBJECT NAME : Data Science (Q.P. CODE 844/368)

General Instructions: -

1 The CBSE has decided to introduce On Screen Marking (OSM) for the evaluation of
Class Xl answer Book with the 2026 Examination.

2 You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

3 “Evaluation policy is a confidential policy as it is related to the confidentiality
of the examinations conducted, evaluation done and several other aspects.
Its leakage to public in any manner could lead to derailment of the
examination system and affect the life and future of millions of candidates.
Sharing this policy/document to anyone, publishing in any magazine and
printing in Newspaper/Website, etc. may invite action under various rules of
the Board and IPC.”

4 Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one’s own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In Class-XII,
while evaluating two competency-based questions, please try to understand
given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

5 The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

6 The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
be zero after deliberation and discussion. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in
the marking of individual evaluators.

7 Evaluators will mark ( \' ) wherever answer is correct. For wrong answer CROSS ‘X’
be marked. Evaluators will not put right (v') while evaluating which gives an
impression that answer is correct and no marks are awarded. This is most
common mistake which evaluators are committing.

8 If a question has parts, please award marks on the right-hand side for each part in
the OSM Portal. Marks awarded for different parts of the question will be totaled up
by the OSM System.

9 If a question does not have any parts, marks must be awarded in the left-hand
margin in the OSM Portal. This may also be followed strictly.
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10 | No marks to be deducted for the cumulative effect of an error. It should be
penalized only once.

11 | A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given
in Question Paper) has to be used. Please do not hesitate to award full marks if the
answer deserves it.

12 | Every examiner has to necessarily do evaluation work for full working hours i.e., 8
hours every day and evaluate 20 answer books per day in main subjects and 25
answer books per day in other subjects (Details are given in Spot Guidelines).This
is in view of the reduced syllabus and number of questions in question paper.

13 | Ensure that you do not make the following common types of errors committed by
the Examiner in the past :-

e Answers marked as correct, but marks not awarded. (Ensure that the right tick
mark is correctly and clearly indicated. It should merely be a line. Same is with
the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks
awarded.

14 | While evaluating the answer books if the answer is found to be totally incorrect, it

should be marked as cross (X) and awarded zero (0) Marks.

15 | The Examiners should acquaint themselves with the guidelines given in the
“‘Guidelines for Spot Evaluation” before starting the actual evaluation.

16 | The candidates are entitled to obtain photocopy of the Answer Book on request on
payment of the prescribed processing fee. All Examiners/Additional Head
Examiners/Head Examiners are once again reminded that they must ensure that
evaluation is carried out strictly as per value points for each answer as given in the
Marking Scheme.

17 | If acandidate attempts both alternatives/options in a question where only one
option/ alternative is required to be attempted, the Evaluator shall award
marks in both the options. The system will take the higher of two scores and
disregard the other response.

18 | In a question having two options/alternatives, if a candidate has attempted
only one, then the evaluator shall mark “NA” (Not attempted) against the
option that has not been attempted by the candidate.
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MARKING SCHEME
Data Science (Subject Code-844)
(PAPER CODE : 368) (P3680844)

Q.No. EXPECTED OUTCOMES/VALUE POINTS Marks
SECTION-A
1. Answer any 4 out of the given 6 questions on Employability
Skills.
AT iRl W fET 37T 6 TRaAT 7 & fohegl 4 & 3R G0 |
(i) (C) 15 U-1 Pg-10 1
(i) Incentives or external rewards U-2 Pg-24 1
(iii) (A) Extroverts U-2 Pg-33 1
(iv) (B) Click the cell, type the data, and press enter. U- 3 Pg-44 1
(v) (C) Social U-4 Pg-84 1
(vi) Source of origin and type of waste U-5 Pg-117 1
2. Answer any 5 out of the given 6 questions. (5x1=5)
e aTw 6 et F & fhedl 5 & 3R QST
(i) Which data privacy legislation specifically deals with how | Chapter-1 1
websites and online companies collect data from children under
Page-3
13 years of age ?
(A) GDPR
(B) HIPAA
(C) CCPA
(D) COPPA
ehleT HT ST INYATAAT hielol (data privacy legislation) faRIy &9
U 39 919 ¥ Tafad ¢ fh dease 3R 3ifaarssT sufaar 13
¥ ¥ FH 37 & I<9] J 3T hd ThT Al g ?
(A) GDPR
(B) HIPAA
(C) CCPA
(D) COPPA
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(1) Answer : (D) COPPA
(1 mark for correct answer)

(ii) Bijoy is performing Exploratory Data Analysis (EDA) on a| Chapter-2 1
dataset, which contains only one variable, Math Score. He | Page-8
wants to check if there are any outliers in this variable. Which
graph is most suitable for this purpose ?

(A) Histogram

(B) Box Plot

(C) Bar Chart

(D) Pie Chart

TSI Ueh SerdT (dataset) X Exploratory Data Analysis
(EDA) & 8T 8, [ shael Tah =X (variable), Math Score
&1 98 IE ST AT ARl ¢ o FIT 5T T H IS A3cA™IT
(outlier) 81 38 3622 & oI et AT I Fad IUYF ¢ ?
(A) TRESTaTA (Histogram)

(B) difard Tdlic (Box Plot)

(C) SR dar&(Bar Chart)

(D) dTS T (Pie Chart)

(i) Answer : (B) Box Plot
(1 mark for correct answer)

(iii) What is the primary function of each internal node in a Decision | Chapter-3 1
Tree ? Page-13
(A) It holds the final class label.

(B) It represents the outcome of a test.

(C) It denotes a question on choosing a particular class.

(D) It represents the probability of success for a decision.

T f3HISTeT &Y 7 Icdeh TR =18 (internal node) T

AR FRT FATE ?

(A) Tg 3ifaH Fard ol (class label) Y hold FIAT & |

(B) IE Teh TI&TUT & TRUTH (outcome) i E21TdT &1

(C) T el TRV el (Class) T TeTel o TR&T bl GRATAT

el

(D) TE U 0T T Feldr FI AT (probability)
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AT &1

(iii)

Answer : (C) It denotes a question on choosing a particular
class.

(1 mark for correct answer)

(iv)

What is the common effect of choosing a big value of k in the k-

NN algorithm ?

(A) It increases the effect of outliers and makes the decision
surface more specific.

(B) It reduces the effect of outlier and causes the decision
surface to generalize.

(C) Itincreases the memory efficiency of the algorithm.

(D) It always improves prediction accuracy regardless of the
dataset.

k- NN TeanR# (algorithm) & k T Teh 3T HIeT (value) Jetel

T HIATT FTT AT BT & 2

(A) TG A3 (outliers) & TG T Frdm § IR Aot
g (decision surface) T 318 Taferse (specific) S=ATdT
el

(B) I IT3CR (outliers) & TG & el T & 3R
0TI |ag @ GAAIS (generalize) S &I HROT
CERIN

(C) IE TIMRYUA T AARY S&Tdr (memory efficiency) &l
Serar gl

(D) Ig 3Scrc (dataset) hr dRarg fohu gHLAT prediction
(TATTAT) FéThell & FEUR AT 8 |

Chapter-4
Page-23

(iv)

Answer : (B) It reduces the effect of outlier and causes the
decision surface to generalize.
(1 mark for correct answer)

(v)

Consider the scatter plot shown below, that shows the
relationship between two variables, X and Y. The line marked as
L in the graph below is known as

—20 —10 10 20 30 40 50 60

Chapter-5
Page-34
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(A) Line of Best Fit
(B) Line of Worst Fit
(C) Line of Median
(D) Line of Mode

ST fg@TT 37T The Tolie (scatter plot) T fAaR &Y, S ar
T (variables), X 3T Y & g gaer fe@rar &1 A few arw
IMH H L & &9 H [Kegid 3@ (line) &l HETH
SATAT ST &

(A) Line of Best Fit
(B) Line of Worst Fit
(C) Line of Median
(D) Line of Mode

(v) Answer : (A) Line of Best Fit
(1 mark for correct answer)
(vi) What is the name of the process of dividing entire raw data into | Chapter-7 1
several groups such that data points in one group are similar to |  Page-45
other data points in the same group but different from those in
other groups ?
(A) Supervised Learning
(B) Expectation-Maximization
(C) Clustering
(D) Anomaly detection
YUY raw STT T s Fg! H TaHTToTcT et hr wfshar 1 &1
g1 ST & olfeh Teh §Hg # ST Uisc (data points) 3H HHg
& 3w ST UIST & HHATH &I oifehe] 31 HAGI & ST Uise &
3T gl ?
(A) FURaT$SS ofeiar (Supervised Learning)
(B) TFHUFCUA-HIFTAASHLIA (Expectation-Maximization)
(C) SFeIEeiRaT (Clustering)
(D) TaHeTT &7 9T 91T (Anomaly detection )
(vi) Answer : (C) Clustering
(1 mark for correct answer)
3. Answer any 5 out of the given 6 questions. (5x1=5)
T aTT 6 T2t 7 F fohegl 5% 3R QAT (5x1=5)
(1) An admission office of a college uses an automated system to | Chapter-1 1
pre-screen applications. The process is designed to automatically Page-2
filter out applicants who attended certain low-performing
schools, regardless of the individual student's grades or test
scores.
This automated filtering process violates which ethical
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guidelines ?

(A) Security of Data
(B) Privacy of Data
(C) Non discrimination
(D) Openness

Teh hiotel YALT HATT (admissions office) 3aeaT s oY -
ThIeT (pre-screen) el o ToIT Teh TadTfeld WIS Sl 39ITIT
FIAT &1 Tg UThAT STTFAIT ST & AT AT LT ThIT (test
scores) dT Warg fhw o, gmwmﬁam@r@gﬁas
3Tdcenl &l Tad: ¥ I fheeX 3M3c (filter out) et & foIT
Bomsar #r 9% g1 I8 Tad: WheeRer ulhar fha Afde
feenfarder (ethical guidelines) cal oot
AT ?

(A) Security of Data

(B) Privacy of Data

(C) Non discrimination
(D) Openness

(1) Answer : (C) Non discrimination
(1 mark for correct answer)

(i) A data analyst is working on a dataset. She notices that a | Chapter-2 1
variable has some missing entries. What is the most appropriate |  page-11
way(s) to handle these missing values during the data cleaning
process ?

(i) Leave the missing values as they are

(i)  Remove the row of the variable that is missing

(iif) Insert a value close to mean/mode of the variable that is
missing

(iv) Duplicate the missing entries

(v) Replace the missing values with negative numbers

Teh 3T faReINuT (data analyst) Teh Ser&E 9T &TH HT B B
96 o § o U T (variable) & F© YiATSEl (entries)
IS §| ST Follfelar (data cleaning) TTshaT & GRTeT 31 I[H
AT (missing values) @I handle S{= T FEH 3UGeFcT cLTehT
FATB/E ?

(i) IAHAH RIS

(if) 9 TR T °TFA (row) T EET

(ili) 373 T & AT (mean)/ Tgereh (mode) & I Teh HleT
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insert Y

(iv) 9 wfafSeat & gfaferi@ (duplicate) ST

(V) IH AT H FONcHS FEAI3T (negative numbers) I
Erre iy

Options :

(A) (i), (i) and (iv)

(B) (i) and (iii)

©) (i), (iii) and (v)

(D) (iii) and (iv)

(i)

Answer : (B) (ii) and (iii)
(1 mark for correct answer)

(iii)

Sara is creating a decision tree to plan her weekend activities.
One of the decisions is whether to go hiking or stay home. If she
goes hiking, the weather could be sunny or rainy, but she isn't
sure which it will be. When representing the uncertain weather
outcome in her decision tree, what type of node should Sara
use ?

(A) Square node
(B) Circular node
(C) Triangular node
(D) Diamond node

HRT 37911 Fedrgid S afafafet r Jeer g6t & fow va
3T & 91 WY &1 P F & v g € & gsfeer
(hiking) & fOIT STT=TT & T O] 9R I@=TT & 3R g gI8fhaTl &
fow STl &, dF #iEH YU arerm a1 SIRer arell @ Jehd &,
JfersT ag Aaa a8t & [ &ar geml B == & & uncertain
weather outcome &I 22T & oI, TRT & fFT bR F A8
(node) T 3TN AT AIRT ?

(A) TR =8 (Square node)

(B) MR aig (Circular node)

(C) TR =18 (Triangular node)

(D) 3/IHS AS (Diamond node)

Chapter-3
Page-16,17

(i)

Answer : (B) Circular node
(1 mark for correct answer)

(iv)

Which of the following describes the problem where the K-NN

Chapter-4

1
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algorithm struggles to predict the output of a new data point as
the number of input variables grows ?

(A) Imbalanced Data Problem
(B) No Training Step

(C) Sensitivity to Outliers

(D) Curse of Dimensionality

FTaf@d & & et A THEIT & GUIT AT § STET oY
aRTse (input variables) T TEAT Fgd W K-NN TealRU#
Tsh AT 3¢ 9ige (data point) & 3M3CYE I Jalof Al
(prediction) et H TEY AT & ?

(A) Imbalanced Data Problem

(B) No Training Step

(C) Sensitivity to Outliers

(D) Curse of Dimensionality

Page-25

(iv)

Answer : (D) Curse of Dimensionality
(1 mark for correct answer)

v)

The Root Mean Square Deviation is the square root of :
(A) Mean of residuals

(B) Variance of residuals

(C) Standard deviation

(D) Mean absolute error

¥¢ AT TEFAAR AU (Root Mean Square Deviation)
feherehT @aT# e (square root) & ?

(A) Mean of residuals
(B) Variance of residuals
(C) Standard deviation
(D) Mean absolute error

Chapter-5
Page-35

v)

Answer : (B) Variance of residuals
(1 mark for correct answer)

(vi)

The approach that the K-means Clustering Algorithm follows to
solve a given clustering problem is called :

(A) Anomaly Detection

(B) Expectation-Maximization

(C) Decision Tree

(D) Linear Regression

gg approach ST K-Hled FelreRaT TealRYUA (K-means
Clustering Algorithm) Teh &F TS FITeRaT THTAT F g Hlel
& ToIT UTeleT AT &, 39 T gl STl g ?

(A) AT &7 9T SI9T=T (Anomaly Detection)

Chapter-7
Page-46
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(B) UFHUFCUA-HIFOATSIRIA (Expectation-Maximization)
(C) T3HISTeT & (Decision Tree)
(D) eifaiaX REr=T (Linear Regression)

(vi) Answer : (B) Expectation-Maximization
(1 mark for correct answer)

4. Answer any 5 out of the given 6 questions. (5x1=5)
f&w 31T 6 wesAl 7 & fohegl 5 % 3T SIS0 (5x1=5)

(i) On 11" December, 2019, which ministry tabled the personal | Chapter-1 1
Data protection Bill, 2019, in the Indian Page-4
parliament ?

(A) Ministry of Health and Family Welfare
(B) Ministry of Law and Justice
(C) Ministry of Finance
(D) Ministry of Electronics and Information Technology
11 R, 2019, Y 5T FHITST (ministry) & ARAT TG 7
personal Data protection Bill, 2019, ger forar
?
(A) FarEe AR IRaR Fedmor A1
(B) Iefe AR =TT HATelT
(C) faa #FaTerT
(D) Soarciieerd 3R =T e Harera
(i) Answer : (D) Ministry of Electronics and Information
Technology
(1 mark for correct answer)

(i) While entering data, Rehan has mistakenly recorded the variable | Chapter-2 1
Distance as text instead of numeric. Which of the Page-10
following statements is true for this scenario ?

(A) Once the data is recorded, it cannot be cleaned during any
phase of data analysis.

(B) It will cause problems while using the data to build a
model.

(C) It will allow all mathematical operations without any
issues.

(D) It has no effect on any type of analysis.

3TT &l (entering) A HHI, YT of el ¥ Distance

(@) =T (variable) I HEATCHS (numeric) & ol CHEC

(text) & &7 # gol & f&Im g1 6@ dRgey & fau

fArfaf@a A a R aTFIT TT§ 2

(A) T& dR 3TT &of 81 oIl & §1¢, SH 3eT TaVuT & fohdY
371 TROT & ERIA ATH (clean) T8 ThHIAT ST bl g
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(B) HIsH §ld & [T 3T & 39INT W FHAIT I
AT 3cTeo] AT |

C) J& o ol waEwm & @t afody &t
(mathematical operations) T &leT ¢aTT|

(D) SHHT fhar T TR o fIeIUT TR IS THTT =T8T 93|

(i)

Answer : (B) It will cause problems while using the data to
build a model.

(1 mark for correct answer)

(iil)

Why is K-NN considered as non-parametric algorithm ?

(A) It assumes a specific distribution for the data before
classification.

(B) It requires learning parameters for the data distribution.

(C) It does not assume anything about the distribution of the
data.

(D) It uses a fixed number of parameters to model the data.

K-NN T AleT-3Rraifee TeanRa# (non-parametric algorithm)

FIT ATAT SATAT § ?

(A) Tg FIfiepoT (classification) & Ugel 3¢T & folv TH
fafrse fAawoT (specific distribution) ATTAT &

(B) 38 3 famur & fav afder R (learning
parameters) Tt I 3TTTHAT BT &

(C) TE ST o fAROT & IR H FS 81 6T A & |

(D) TG STT T HISA I & ToIT R (parameters) T
Teh TR H&IT T 3YINT HAT B |

Chapter-4
Page-23

(i)

Answer : (C) It does not assume anything about the
distribution of the data.

(1 mark for correct answer)

(iv)

Sneha is performing linear regression. She is using the Root
Mean Square Deviation method to determine how close the
observed points are to the model's predicted values. What is the
recommended action if a large deviation value is obtained ?

(A) Remove the dependent variable from the model.

(B) Change the independent variable to the dependent
variable (y).

(C) Retrain the model.
(D) Switch from linear regression to a classification algorithm.

TgT ifaaw RIS (linear regression) FT WY & 31X I8
AURT a1 & v T AT TR 3[ATAT (Root Mean

Chapter-5
Page-35
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Square Deviation) faf®r &7 393131 T T & T observed points

HIST o JHeTATIAT ATl (predicted values) & fohcel i g1

Ife U 991 ATl AT (deviation value) WTed 8T & ar

recommended action T § ?

(A) HiseT ¥ dependent variable (y) ¥ geT &

(B) independent variable (x) T dependent variable (y) 7 SGer
gl

(C) ®ise I IoT: UTRAITETT &Y (Retrain the model) |

(D) eoifaex Raeer & gaffeor TeaRYHA (classification
algorithm) WX f&aa &Y

(iv) Answer : (C)  Retrain the model.

(1 mark for correct answer)

(v) Statement (1) : Logarithmic functions are examples of linear | Chapter-6 1
function. Page-41
Statement (2) : The graph of non-linear regression follows the
equation of a curve.

(A) Both Statement (1) and Statement (2) are correct

(B) Both Statement (1) and Statement (2) are incorrect

(C) Statement (1) is correct but Statement (2) is incorrect

(D) Statement (1) is correct but Statement (2) is incorrect
HYUaT (1) : Logarithmic functions linear function o 3GIg<oT g |
FYA (2) : AlT-olfaAaX R (non-linear regression) T ITH
T dsh (curve) & FHHIOT &I follow FIAT B

(A) FU (1) AR FUA (2) Sleir Tl &

(B) &Y (1) 3R HUA (2) kAl el &

(C) YT (1) TET & offchel hYUeT (2) el &

(D) YT (2) TET & offchel et (1) Tl &

(v) Answer :(D) Statement (2) is correct but Statement (1) is

incorrect
(1 mark for correct answer)

(vi) K-means clustering is a technique used to spot clusters of data | Chapter-7 1
classes in a dataset and is classified as Page-45
(A) A supervised learning technique
(B) A classification technique
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(C) An unsupervised machine learning technique
(D) A regression technique

K-Hieq FEeRaT (K-means clustering) T UHT deheileh g

TSIt 39ATT U ST H 3T FoIld (data classes) o Folee

(FHE) T 9T [T & T f3ham Srar § 3 38 58 &0

gafiehet foram ST & |

(A) TH FWRASss offeldl ceheileh (A supervised learning
technique)

(B) U gafTehuT dehaileh (A classification technique)
(C) T HAYRaATSSS HMe offtal deheiieh (An unsupervised

machine learning technique)
(D) U RIAT dehsileh (A regression technique)

(vi)

Answer : (C) An unsupervised machine learning technique
(1 mark for correct answer)

Answer any 5 out of the given 6 questions.

U 37T 6 9T H J fohedl 5 & 3 SIS

(5x1=5)
(5x1=5)

(i)

Which of the following is an important aspect of GDPR
legislation ?

(A) Data multiplication

(B) Right to be forgotten

(C) Mandatory data sharing

(D) Unlimited data storage

el # @ el | GDPR FIefel T Teh Hgcd Ul Tgol

(aspect) g ?

(A) Data multiplication

(B) Right to be forgotten
(C) Mandatory data sharing
(D) Unlimited data storage

Chapter-1
Page-3

1

(i)

Answer : (B) Right to be forgotten
(1 mark for correct answer)

(i)

Statement-1:  Regression trees are used when the dependent
variable is categorical.

Statement-2 : A node can have two or more branches in
a decision tree.

(A) Both Statement (1) and Statement (2) are correct

(B) Both Statement (1) and Statement (2) are incorrect

(C) Statement (1) is correct but Statement (2) is incorrect

(D) Statement (2) is correct but Statement (1) is incorrect

Chapter-3
Page-16
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FYT (1) : RarereT & (Regression trees) &7 39ANT da fhar

ST & 19 f3UsSe aRuae (dependent variable) Aofiaeer
(categorical) T 1

HYUT (2): T BHSA & & U Al 7 ar a1 ar ¥ 3w
Q@MY (branches) &F Tehcil g |

(A) AT (1) IR U (2) Al T &

(B) U (1) 3R FHYUH (2) alAT ITeld &

(C) U (1) eI & AfeheT Y (2) Tl &

(D) U (2) HET & wAfehet U (1) Tl &

(i)

Answer : (D) Statement (2) is correct but Statement (1) is
incorrect
(1 mark for correct answer)

(i)

Which of the following is correct for the K-NN algorithm ?
(A) Itis highly accurate with imbalanced data.

(B) Itis immune to the curse of dimensionality.

(C) Itisslow and memory-inefficient.

(D) Itis robust to outliers.

K-NN TealRYA & v fAerAfafld # & sl ar agr g ?

(A) I I SeT (imbalanced data) & |TY 3fcaftieh
Téreh (accurate) gl

(B) TE curse of dimensionality & 9faf&d (immune) &1

(C) TE AT 3R AAY-37H2rer (memory-inefficient) &1

(D) IE M3 & fIT robust g

Chapter-4
Page-24

(iii)

Answer : (C) It is slow and memory-inefficient.
(1 mark for correct answer)

(iv)

The equation for a simple linear regression is of the form
y = m*x+b. What do 'm' and 'b' represent in the
equation.

(A) Slope, Independent Variable

(B) Independent Variable, Intercept

(C) Slope, Intercept

(D) Dependent Variable, Slope

TUoh T ollfaax AT (simple linear regression) T I OT
y = m*x+b & &I FHT AT & HAGOT H 'm' 3 'b' FIT
g & ?

(A) Slope gfsUsc auser (Independent Variable)

(B) sf3use aRuser  (Independent Variable) ZeIdTe

Chapter-5
Page-34
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(Intercept)
(C) Slope §eI&Te (Intercept)
(D) f39sc aRuaer (Dependent Variable), Slope

(iv) Answer : (C) Slope, Intercept
(1 mark for correct answer)

(v) A simple regression equation has an intercept on the right-hand | Chapter-6 1
side and an explanatory variable with a/an Page-40
(A) Coefficient
(B) Dependent variable
(C) intercept
(D) Linear regression
Teh Tl RAIAT THHIOT & gIfgel T T 3 Teh ST
(intercept) 31X explanatory variable & &TY T
gIar gl
(A) Coefficient
(B) f3Usc aRkuaer (Dependent variable)

(C) SeIdTL (intercept)
(D) oNfaR RarersT (Linear regression)

(v) Answer : (A) Coefficient
(1 mark for correct answer)

(vi) The K-means Clustering algorithm it first specifies the number Chapter-7 1
of clusters, K depending on the input. Thereafter how does it Page-46
initialize the centroids ?

(A) By Assigning all data points to any one cluster.

(B) By Computing the sum of the squared distance and
assigning to the K clusters.

(C) By Shuffling the data points and then selecting K data
points randomly.

(D) By Using only the labelled data for clusters, K.

K-HIeH FeFeRaT ToallRYA & A H, Ig T gl 3T

& 3R X Folked (clusters) T FEAT K &Y [Afese

(specifies) AT § | 3P oG Ig HEIS3H (centroids) T HE

(initialize) AT & ?

(A) I 3eT 9isc (data points) & fRdT T Foael T
assign |

(B) @1 g (squared distance) & J13T T IUTAT L&A 3R K
Foed Fl assigh =T

(C) 3eT uige I Ahd (Shuffling) =TT 3R T randomly K
3T UiSe T T hieT|
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(D) Fer¥ey, K & Tl hael oidel fhT 31T 3eT (labelled data)
T 3T FEAT|

(vi)

Answer : (C) By Shuffling the data points and then selecting
k data points randomly.
(1 mark for correct answer)

SECTION-B
gus - g

30 marks

Answer any 3 cut of the given 5 questions (Question No 6 to 10)
on Employability Skills in 20-30 words each.

USRI W fET 70T 5 9T (A FEAT6 F 10 ) H &
Tohegl 3 &l & 30X 20-30 AsEr H SIfSTT|

(3x2=6)

(3x2=6)

The four skills are :-
Listening

Speaking

Reading

Writing

U-1Pg-1

2
(0.5x4)

Motivation is derived from the word 'motive'. Thus directing
behaviour towards certain motive or goal is the essence of
motivation.

An individual's motivation may come from within or be inspired
by others or events.

U-2 Pg-24

(1x2=2)

A digital presentation can be saved as a file on the computer.

This can be opened later, viewed, edited shared with friends and
colleagues and printed.

U-3 Pg-66

(1+1)

Because (i) It requires specific progression and procedures

to be followed

(it) It also requires skills to digress when required
and yet make the entire activity profitable and
growth oriented

U-4 Pg-80

10.

Appropriate technology is a smalt scale technology that is
environment friendly and suited to local needs.

Examples —

(i) Bike powered or hand powered water pumps
(i)  Solar lamps in streetlight

(iii)  Solar buildings etc

U-5 Pg-117

(1+1)

Answer any 4 out of the given 6 questions(Question No 11 to
16) in 20 — 30 words each.

feT 31T 6 greaft (et T 11 & 16) F & Rrel 4 weat & I

(4x2=8)

(4x2=8)
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20-30 U<l H ST

11.

What is data privacy ? Explain why data privacy rules can be
violated even if a company stores personal identifiable
information securely in an encrypted format ?

3eT MYAIIT (data privacy) T § ? HSIU o ITE IS FHueir
IfFTT Ugdll AT ST (personal  identifiable
information) & Tf=¥htes (encrypted) Bide & AT &7 @
TILIT IAT &, a9 3T 3T MYAIar fAg#T Fr1 3eeras 41 gr
HhT g ?

Answer :

Data privacy is the right of any individual to have control over
how his/her personal information is collected and used.

A violation can still occur even if data is stored securely in an
encrypted format because data privacy is not just about secure
data storage; if there is no agreement from the users regarding
the collection of the data itself, it is violation of data privacy
riles.

(1 mark for each for each correct part)

Chapter-1
Page-2

12.

Raunak owns a small cafe and wants to understand if there is a

correlation between the temperature outside and the number of

cold drinks sold daily. He has collected data for 30 days

showing daily temperature and cold drink sales.

(@ What type of analysis should he use to study this
correlation ?

(b) Name any one graphical method he can use to visualize
this data.

{7 T T BYer a1 % (cafe) § 31X 98 Ig GHSTAT IIEaT &

o S8T & drgaAT 3R gfafeeT o< STt arer Fies BFT Hr

T&AT & I IS g (correlation) § IT 18T | 391 30 feaAt

T 3T ThT [T & A S argATsT AR &les 36 &

fsh fers ar$ 8|

(a) 3T TEHTY F 3EITA Pl & (o0 30 T JhR &
TIRIYOT (analysis) T 3TN HIAT ATRT ?

(b) S ST AT fAS3elsST (visualize) T o v ag ford
TohelY Teh aftheher TAT™r (graphical method) ST 3TAET AT

gohdT g, 39T ATH 9d1T]|

Answer :
(@) Raunak should use bivariate analysis to study the

Chapter-2
Page-9
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relationship between temperature and cold drink sales.
(b) He can use a scatter plot (or line chart/pair plot) to

visualize the relationship between the two variables.
(1 mark for each for each correct part)

13. Name and explain any one popular method of cross-validation. | Chapter-4 2
shre AfASY (cross-validation) T e Teh e fafey ar | Page-25
ATH AT 3R 3T ATEAT H |
Answer :

One popular method to do cross validation is to use k-fold cross
validation technique.

In this method, we split the data into k different but similar folds
or sets. We then perform Kk iterations and in each iteration, we
choose one fold as the validation set or test set, and the rest as
training sets.

(1 mark for correctly naming the technique

1 mark for brief explanation)

14, Why are decision trees considered versatile ? Mention any two | Chapter-3 2
points. Page-15
f3HsTeT € (decision Trees) &r versatile &I HAT ST §2
farrt 2 Rigaft a1 oo
Answer :

1.  They can be used for any kind of problem, whether it is
classification or regression.

2. Unlike linear models, decision trees can map both linear
and non-linear relationships quite well.

(1 mark for mentioning each point )

15. What is Mean Absolute Error (MAE) ? Also explain the process | Chapter-5 2
of 'Fitting the line to the data’ that MAE. Page-34
Mean Absolute Error (MAE) &aT § ? MAE &l 39319 $leh
‘3eT WX oSl &l fhe i’ (Fitting the line to the data) <hr
gfehar T Y cIrEaT |
Answer :

Mean Absolute Error (MAE) measures the average magnitude of
the errors in predictions without considering their direction.

The basic objective of linear regression is to try to reduce the
vertical distance between the line of best fit and the data points
to make it minimum. This process is called Fitting the line to the
data.

(1 mark for each for each correct part)

16. Mention any two differences between Supervised Learning and | Chapter-7 2
Unsupervised Learning. Page-43,44
grasss Al (Supervised Learning) 3R 3egwarsss
dfetaT (Unsupervised Learning) & &=r fohegl ar 3icRi &l
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ool Y|

Answer :

Supervised Learning

Unsupervised Learning

Algorithms are trained using
data that is well-labelled or
classified

Algorithms are not trained
using data that is classified or
labelled.

Uses the trained algorithm to
make predictions on new sets
of data for classification or
regression problems

Algorithm discover hidden
patterns or data groupings,
thereby acting on data
without human intervention.

Ideal for classification and | Ideal for solving real-life
regression problems. problems such as exploratory
data  analysis,  customer
segmentation, and image
recognition
(1 mark for each correct difference) (Any two)

Answer any 3 out of the given 5 questions (Question No 17 to (3x4=12)
21) in 50 — 80 words each.
U 7T 5 9oaAT (IeaT F&AT 17 ¥ 21 ) H & fohedl 3 waAl & (3x4=12)
3T 50-80 2rsat # GIST|

17. Answer the following questions about HIPAA legislation. Chapter-1 | 1+2+1=4
I. Expand the abbreviation HIPAA. Page-3

ii.  State any two objectives of HIPAA.
iii.  Give any two examples personal identifiers that HIPAA
protects.

HIPAA &IefsT (legislation) & SR H fAe=ITI@d weat & 3¢
al

i.  HIPAA Gf&Tcd AT (abbreviation) T expand Y|

ii.  HIPAA & fohegl G 36523 (objectives) &1 SdTT|

iii.  personal identifiers & e 3eTgRUT & fS¥=TehT HIPAA JR&T

ETGIN

Answer :

I. Health Insurance Portability and Accountability Act
(1 mark for correct expansion)

. To protect healthcare information from fraud and
theft
. Helps to manage personally identifiable information
stored by healthcare and insurance companies.
. Returns control of data to the individuals
(1 mark for each correct objective) (Any two)
iii.  Name, Phone numbers, email addresses, geographical
identifiers, fingerprints or retinal prints, social security
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numbers, medical records (any two)
(% mark for each correct identifier)

18.

Explain the concept of Univariate Analysis. Describe its main
purpose and list two different statistical and two different
graphical methods associated with it.

gfaaRue wfaf@d  (Univariate  Analysis) @1 3{aemRom
(concept) ST SAREAT Y| S8 HET 36T (Main purpose) T
qUIeT Y 3R SEA ST & 3HeldT-3eldT WITEThHIT (statistical)
3 &Y 3refer-37e1T AMfthehel (graphical) fafert a gefaqy
£y

Answer :
Concept :

only one variable analysed, no worry about causes or
relationships

Describe the data and find patterns that exist within
it
Statistical Methods :

Purpose :

(Mean, mode, median, range, variance,
maximum, minimum, quartiles, standard
deviation — any two)

Frequency distribution tables, bar charts,
histograms, frequency polygons, pie
charts - any two )

(1 mark for correct concept)

(1 mark for correct purpose)

(2 mark for correct methods)

Graphical Methods :

Chapter-2
Page-8

19.

What is a decision tree ? Explain the steps involved in creating a
decision tree.

T3HTSTeT €T (decision tree) FAT§ ? TSTISTeT T SalTet 3 Qe

TROTE T STEAT Y|

Answer :

A decision tree is a diagrammatic representation of a decision-

making process with a tree-like structure. Each internal node

represents a question, branches show possible outcomes, and

leaf nodes indicate class labels or results.

Steps for creating decision tree

. Define the main objective and place it at the root of the
tree

. Draw branches for each possible decision and add leaf
nodes to show results.

. Calculate the probability of success for each decision
using data or past projects.

(1 mark for correct definition)

(1 mark for each correct step)

Chapter-3
Page-
13,16,17

20.

(@ A health researcher wants to predict a patient's blood

Chapter-6

4
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pressure based on four factors : age, weight,
cholesterol 1level, and daily exercise
duration.

Identify and define the most suitable regression model to
analyse the relationship. Explain why this model is
appropriate for this scenario.

(b) Rudhra started her business six months back. Her income
has increased exponentially (5 times) every month. Which
type of regression can be used to predict her income in the
seventh month ?

(a) TS T AMerehell (health researcher) TR HRehl: Y
(age) , doled (weight), dﬁ&%§h1 X
(cholesterol level) 3R &feleh e arH & @i
(daily exercise duration) & 3R W Th
ST & IFTATT (blood pressure) & predict AT ATET
¢l 30 HEY FT ARV A & foT Fed IugFd
RARMT ATST (regression model) Fr Tgam=T X 3R 39
aRe¥a wil #ASC f& Ig AlsaT 36 dRg
(scenario) & foIT T 3UgeFcl & 2

(b) Tg o OF AL Ugel AT YITTT Y& foham A1l 3HAT
3T #H &Y HE exponential (5 [AT) Fefer §‘§ gl arad
Heler & 3T 31T &1 (predict) I & [T FT 9w &
TAreMeT (regression) T 39T fhAT ST T & ?

Answer :

(@ Multiple Linear Regression Model. It is a statistical
method that models the relationship between one
dependent variable and two or more independent
variables by fitting a linear equation to the observed
data. It is appropriate for this scenario as there is one
dependent variable (blood pressure) and multiple
independent variables (age, weight, cholesterol level,
and daily exercise duration)

(1 mark for identification and 1 mark for valid definition.)
(1 mark for suitable explanation)

(b) Non-Linear Regression
(1 mark for correct answer)

Page-40-42

21.

Explain the role of Unsupervised Learning in the following real-
world applications :

I. Recommendation engines

ii.  Anomaly detection

iii.  Medical images

Chapter-7
Page-44

MS-Data Science/844/368 21

P3680844




iv.  News categorization

fArfef@d areafas-gfaar & g (real-world
applications) # 3=guRaT$ss Afeidr (Unsupervised Learning)
1 {fAT (role) T cATET H |

i. YA Sl (Recommendation engines)

ii. 37l f3¢arsT (Anomaly detection)

iii. ATSHol SATHIT (Medical imaging)

iv. =gol gaffeoT (News categorization)

Answer :

. Recommendation Engines : Helps predict products a

customer is likely to buy by analysing past purchase
behaviour and discovering trends.

ii.  Medical imaging : Assists in image detection,
classification, and segmentation for faster and accurate
diagnosis.

ii.  Anomaly detection :  Identifies unusual data points in
large datasets to detect fraud or security breaches.
Iv.  News categorization : Categorizes news articles into
sections like sports, entertainment, and international news.
(1 mark for each correct part )

-000 -
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