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1.     Write your Roll No.  on the top immediately on receipt of this question paper.

2.     This paper contains six questions. Attempt any five of them.

3.     All questions carry equal marks.

4.     Use of simple calculator and time value tables is allowed.

1.     Mr. Raj intends to take a home loan of €10,00,000 for 15 years. A bank offers

him the following options :

Case A: Rate of interest is fixed at 80/o for the entire term of the loan.

Case 8:  Starts with a floating rate of 7%, which changes to 8% after 7 years.

Mr. Raj assumes the rate of interest will remain at 8% for the remaining term of

the loan. Assuming that the interest is compounded annually, detemine the amount

of the installments  in each of the  above cases  and suggest to Mr.  Raj  which

option will be cost effective for him?                                                                        (18)

P.T.O.
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2.     (a)    IPo is the mostused method for raising funds for expansion plans of the

corporates. Explain SEBI-prescribed routes for IPO entry/eligibility norms

for a company to launch an IPO in India?

(b)   What do you mean by the Book Building Process? Describe how bidding
takes place and how the final share price is determined?                        (9,9)

3.     (a)    What is a Rights Issue? Explain the types, procedure and impact ofa rights

issue on the theoretical price of a share post the issue.

(b)   Aryan Tech Ltd.launches  an IPO  of 1.5  crore  shares at {200 per share.
Due to overwhelming investor demand, the underwriter activates the Green

Shoe Option and over-allots  15% additional shares.

After listing: The share price falls to €185 during the stabilization period.

The underwriter buys back all the over-allotted shares from the open market

at this lower price to stabilize the market.

(i)  Calculate the number of over-allotted shares under the Green Shoe
Option.

(ii)  Determine the total amount spent by the underwriter to buy back these
shares.

(iii)  Calculate the profit or loss made by the underwriter.

(iv)  Explain how this stabilizes the market price.

(v)  If the share price had risen to €220, what would the underwriter do?
Would this cause dilution of the promoters' shareholding?            (9,9)

4.     (a)    Explain the various types of orders that an investor can place through a

broker while buying or selling securities in the stock market.
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a)   Assume that there are 3  companies J, K & L- constituting an index.

The prices and outstanding shares for on 31.12.2024 were as follows:

•  Company J: Price = {500;  Outstanding Shares =  1,000

•  Company K:  Price = €300;  Outstanding  Shares = 2,000

•  Company L: Price = €200;  Outstanding Shares = 3,000

On 31.12.2024, the Company J announces  a 2-for-1  Stock Split.

Prices on 30.6.2025 were as follows :

•  Company J:  Price = €275

•  Company K:  Price = €310

•  Company L: Price = €190

Assuming the Base Index Value as 1000 answer the following questions :

(i)  Calculate the original market capitalization.

(ii)  Calculate the current market capitalization.

(in)  Compute the adjusted index using the S&P formula. (9,9)

5.     (a)    The Indian debt market is primarily dominated by a limited number oflarge
institutional participants. Identify and briefly describe the major participants

in the debt market.

(b)   Describe in detail the guidelines involved in the issuance of Commercial
Paper (CP) in India.                                                                                                (9,9)

6.     Attempt any three of the following :
I

(a)    What are NPAs? Discuss in detail any three tools and legal mechanisms
available to manage and reduce Non-Performing Assets in India.

P.T.O.
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(b)   Explain the objectives, and major functions of the Securities and Exchange
Board of India (SEBI).

(c)    Rohit is selling  100 bonds of an 8.80/o Government Security (Face Value

€100)  on September  10.  Interest is paid semi-annually on January  1  and

July 1  and the last interest was paid on July 1. What is the accrued interest

on the date of sale.  What will be the total amount Rohit will receive on

September  10  on the sale  of 100 bonds.

(d)   An investor is considering an 8.5°/o Government of India bond (FV €100)
currently trading at {102, maturing in 4 years. Calculate its YTM. Compare

with a fixed deposit giving a YTM of 6.20/o, which investment should he go

for.                                                                                                                                     (6,6,6)

(1000)
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(iv)   Find the equilibrium of the economy if G changes

from 200 to 300 and T changes from 200 to 300.

(5+5+5+3)

6.      What  is  the  Keynesian  perspective  on  the  Phillips

curve  and  the  output-inflation  trade-off in  the  short

run?  How  does  the  Keynesian  view  of the  long-run

Phillips  curve  and  the  effectiveness  of  stabilization

policies  differ from Friedman's  view?

(1000)
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3.      All  questions  carry  equal  marks.

1.      Write  short  note  on  any  three  of the  following :-

(a)  Liquidity Trap

P.T.O.



6457

(b) Circular  flow  in  a  3  sector  economy->

(c) Points  off the  IS  curve

(d) Automatic stabilizers

(e) Discount Rate and Required Reserve Ratio as tools
of credit  creation.

2.      (a)  Diane   Coyle   said   "GDP   tells  us  how   fast  an

economy  is  growing  and  how  much  it  produces.
But it doesn't reveal whether that growth improves
well-being   or  is   shared  fairly   across   society."

Comment.
\

(b)  Do  you  agree  with  the  view  that  `Not  everything
that  counts  can  be  counted,  and  not  everything
that  can  be  counted  counts'   when  it  comes  to
measuring   GDP?   Justify   your   answer   with
reference  to  economic  activities  that  may  escape
being  recorded  while  calculating  GDP.

3.      "Define the multiplier and explain its mechanism with

the  help   of  an  example.   Analyze  the  role   of  the
marginal  propensity  to  consume  in  determining  the

size of the multiplier, with reference to the assertion:
The greater the propensity to consume, the higher the
multiplier.

6457

4.      Within  the  classical  model  analyze  the  effects  of an

increase  in  the  marginal  income  tax  rate  on  both

demand   and   supply   side.   Explain   how   output,

employment  and  the  price  level  are  affected?

(

(                 5.      Given the following information :-

C =  100+0.6  Yd  (Where  Yd=Y-T)

I -220-10i

T-200

G-200

L-0.2Y-5i

M  (Real  Money  Supply) = 100

(i)    Find  the  IS  equation.

(ii)   Find  the  LM  equation.

(iii)   Find the equilibrium income and interest rate and

represent  it  diagrammatically.

P.T.O.
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Illustrate your answer with suitable diagrains, wherever re`quired.

1.     Explain  the  concept  of  the  `aggregate  production  function  and  its  key.

components. What is the Law of Dininishing Marginal Product, .and h.ow does

it apply to the aggregate production function ? Describe the main determinants

of productivity differences  across countries.                                                  7+4+7

2.     What are the limitations of the measurement of national income in developing

economies ? Describe. How do components of expenditure approach to .calculate

national income differs from income  approach ? Discuss. 10+8.

P.T.O.
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3.     Write  short notes  on  any  ffaree  :

(c»    GDP Deflator

(a)    Monetary policy  and  its  objectives

(c)    Steady state capital stock
7

(cZ)    Credit  creation  and  Credit  Multiplier

(e)    Tools  of Expenditure  based Fiscal  Policy

4.     Which type of counter cyclical fiscal policy is more appropriate  to  counter a

recessionary condition in an eco.nomy ty raising aggregate demand ? Explain.

What are the fiscal tool which. may help policy makers to alter the economic

conditions?  Explain with the help  of an  appropriate  examples.              10+8

5.     What  are  the  components  of  supply  and  demand  for  credit  in  credit
~

market ? How do financial institutions act as financial intermediaries ? Explain

the elements whi.ch c.auses shift in the supply and deinand for credit functions.

Substantiate your answer with appropriate diagrams. 6+4+8
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(3) 5345

6.     What do you understand by the terln 'Money'. What are the primary functions

of ,money  ?  Discuss  the  role  of monetary  policy  and  reserve  ratios  in

determination  of money  supply  and  credit  creation  process.  Explain  with

suitable diagrams. 8+10

7.     How do a steady state equilibrium conditions are determined according to Solow

growth model ? If rate of saving over the tiine period rises how it impact the

steady  state  conditions  in  an  economy  ?  Illustrate  your  answer  with

appropriate diagrams.

5345.

10+8



[This question paper contains 8 printed pages.]

Sr.No. ofQuestionpaper    :      6521

Unique Paper Code

Name of the Paper

Name of the Course

Semester

Duration : 3 Hours

Instructions for Candidates

Your Roll No ................

J
2922101203

Statistics for Business Economics - I

B.A.  (Hons.)  Business  Economics  (2025)

11

Maximum Marks : 90

1.     Write your Roll No. on the top immediately on receipt of this question paper.
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5.     Required statistical tables are attached with this paper.

1.     Attempt any three the following : (3xl0-30)

(a)    The Land holding data of 325 farmers surveyed in a district in India has the
following distribution :

Land holding ®a) 0-<2 2-4 4 -<10 10 -<20 20 -€0 30 - <42

No. offarmers 82 124 71 20 15 12

(i)  Construct a histogram corresponding to this frequency distribution and
comment on the shape of the distribution.

P.T.O.
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(ii)  What proportions  of farmers  have  land holdings  less  than 24  ha?

Between  16  to  34 ha?

(b)   Given the following data :

15.0    13.0    18.0    14.5     12.0    11.0    8.9    8.0    6.5     14.0    9.5    8.5    7.5    13.5

Determine the values of the sample mean, sample median, and 12.5% trimmed

mean, and compare these values.

(c)    The given data consists of marks obtained by the students of JLN University

in Physics in Semester I.

211     408     171     178    359    249    205    203    201     223    234    256    218

(i)  Construct a boxplot for the given data and comment on its features.

(ii)  How large or small does an observation have to be to qualify as an

outlier? Are there any outliers in the sample? Any extreme outliers?

(d)         (i)  From a moderately skewed distribution ofretail prices for men's shirts,

it is  found that the mean price is Rs.  250  and the median price is

Rs.190. If the coefficient of variation is 300/o, find the Pearsonian

coefficient of skewness of the distribution.

(fi)  Weekly average wages of workers in a factory increase from Rs. 800

to Rs.1200 and standard deviation increases from Rs.100 to Rs. 500.

Comment on the resulting wage structure.



6521

2.     Attempt any four of the following : (4xl0-40)

(a)         (i)  Disks ofpolycarbonate plastic from a supplier are analyzed for scratch
and shock resistance. The results from 100 disks are summarized below :

Shock resistance

Hich Low

Scratchresistance Hich 70 9

Low 16 5

Let A denote the event that a disk has high shock resistance, and let
8 denote the event that a disk has high scratch resistance. If a disk is

selected at random, calculate :

Find:  (i)P(A/B)     (ii) P(B/A)     (iii) P(AUB)     (iv) P(A')

(ii)  A company produces light bulbs at three factories A, 8, C. Factory A
produces 40 percent of the total number of bulbs, of which 2 percent
are defective. Factory 8 produces 35 percent of the total number of
bulbs, of which 4 percent are defective. Factory C produces 25 percent

of the total number of bulbs, of which 3 percent are defective. If a
defective bulb is found among the total output, find the probability that

it carne from: (a) factory A, (b) factory 8.

(b)        (i)  The random variable x has the following probability distribution :

X 2 3 5 8

P(x) 0.2 0.4 0.3 0.1

Calculate

(i) E(X)     (ii) V(X)     (iii) E(2X-7)     (iv) V(2X-7)

P.T-O.
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(ii)  The tensile strength of paper is modeled by a normal distribution with

a mean of 35 pounds per square inch and a standard deviation of 2

pounds per square inch.

(a)  What is the probability that the strength of a sample is less than

40 1b/in2?

(b)  If the specifications require the tensile strength to exceed 30 lb/

in2, what proportion of the samples is scrapped?

(c)         (i)  The shelf life (in hours) of a certain perishable packaged food is a

random variable whose probability density function is given by

+ 100)3 ,
r20

0,   otherwise

(a)  Calculate the value of K.

(b)  Find the probability that the packaged food will have a shelf life

between  80  to  120 hours.

(c)  The number of requests for fire brigade service received follows

a Poisson process with rate of 4 per hour. Compute the probability

that exactly five requests are received during a particular 2-hour

period. What is the probability that no requests in a 15 minutes

period.
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(d)        (i)  Let x be a random variable with the following distribution function :

F(%,-[ix+6

x<0

0=x<1

1Sx<2

x22

Calculate:

(a)  P(X  <  1/2).

(b)  P(X =  3/2).

(c)  ,P(1/2  <  X  =  2).

(d)  P(X  -  1).

(ii)  Suppose that the joint probability function of x and Y is as specified

in the following table :

Y

X 0 1 2 3 4

0 0.08 0.07 0.06 0.01 0.01

1 0.06 0.1 0.12 0.05 0.02

2 0.05 0.06 0.09 0.04 0.03

3 0.02 0.03 0.03 0.03 0.04

Determine each of the following probabilities :

(i)  P(X = 2)     (ii) P(X < 2  and Y < 2)  (iii) P(X = Y)

(e)    Suppose that X and Y have a continuous joint distribution for which the joint
probability density function defined as follows :

P.T.O.
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f(x,y)-- 0 S; ff S 2, 0 S y S 1

otherwise

(i)  Determine the marginal densities of X and Y.

(ii)  Are X and Y independent?

3.     Attempt any two of the following :

(a)         (i)  State three properties of coefficient of correlation.

(2x5-10)

(ii)  The correlation coefficient between two variables X and Y is found to
be 0.5. What is the correlation between 3X and (-Y)?

(b)   The rank correlation of MBA students in participating in `Bazar' game involving
11 participants was calculated as 0.6. However, it was later discovered that

the difference in ranks of a participant was read as 8 instead of 3. Find the

correct value of rank correlation.

(c)    Calculate the Karl Pearson's coefflcient of correlation in the following series
related to cost of living and wages :

Wages 100 101 103 102 100 99 97

Cost of living 98 99 99 97 95 92 95

4.     Attempt any two of the following : (2x5-10)

(a)         (i)  Assume that an index number is  100 in 2013-14, it rises 4% in 2014-

15, falls  1%  in 2015-16, rises  3% in 2016-17  and rises 4% again in

2017-18.  The rise and fall begin with respect to the previous year.

Calculate the index of the 5 years using 2017-18  as the base year.
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(ii)  A worker earned Rs.900 per month in 2020. The cost of living index

has  increased  by  70°/o  between  2020  and  2023.  How  much  extra

annual income should the worker earn in 2023 .so that he could the

same level of quantities as in 2020? What should be nominal annual

salary in 2023 if worker is given a 100/o increment is given on the real

salary?

a)        (i)  In the data given below, 2013 is the year of discontinuation of the old

series. Construct a continuous series by Splicing.

(a)  Old series  and (b) New series.

Year Index (old series) Index (new series)

2010 98
-

2011 100

2012 104

2013 110 100

2014 106

2015 108

2016 114

(ii)  Compute the Fisher price index number from the following information

taking 2022 as the base :

P.T.O.



Commodity 2022 2024

Price Qty. Price Qty.

A 2 74 3 82

8 5 125 4 140

C 7 40 6 33
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(ii) Major/ Minor research projects  
 
 
Template 4(a)(ii), (iii), (iv) 

(iii) Research Supervision 
(Supervisor/Co-supervisor for Ph. D., M. Phil, PG/UG 
dissertation, Summer/ Winter research internship) 
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(v) (a)Faculty participation in academic program 
(conference, seminar, faculty induction/development 
programs, Refresher course, orientation program, short term 
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of Affiliated University 
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courses of University of Delhi 

(iv) Assessment /evaluation process of the affiliating 
University 

(v) • Internal/ External Examiner for end 
semester practical examination 
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https://docs.google.com/spreadsheets/d/1zZeHQrEwGoLN2m-p_Ej6DmekGgKzFte0/edit?usp=drive_link&ouid=104022421916253217021&rtpof=true&sd=true


(iii) Experiential learning 
(a) Internship/ Projects/Field visits 
(b) Participation in any outreach/extension 

activities (outside the college) 

Template 3(iii)_experiential learning 

(iv) Participation in Sports/Cultural 
Events/Competitions organized by the 
institution or other institutions 

Template 3(iv)_participation events 

 

Departmental Activities:  Events like seminar, conference, workshop, academic talk, 
department festival, etc.• Name of Event● Event Report (200-250words)● 2 representative 
JPEG image files (with legend and geotag)● Signed Attendance list● Feedback (Signed by 
convener)● Proof of media coverage to be attached, if any. (Conveners of different events 
like seminar, conference, optimum etc. make a folder of the event in this link and upload 
the required report and documents) 
https://drive.google.com/drive/folders/1ZpqHZ8qNauxc1Yy2CDbaukCsJxZLTdNE?usp=driv
e_link 

Short Term/ Ad-on Course• Name of the Course,Duration, Collaboration,if any and other 
details• Poster, Brochure etc.• List of participants(signed by them)• Few Certificates 
https://drive.google.com/drive/folders/1edtDu-uru14-
WJFSkIy8XME8oPgltv_G?usp=drive_link 

Alumni Data: 
https://drive.google.com/drive/folders/1X9WedFKz5rKIu3GTLHzMpwvPSTrAE1xD?usp=d
rive_link 

S. No. Activities Link to Document  

(i) Student Progression 
Information of alumni (of previous graduating batch) 
enrolled in higher studies/employed in offices to be 
provided  

● Filling of Google form by the previous 
graduating batch is compulsory. Proofs 
mandatory. 

Template 5(i) 

(ii) Information about the alumni (of past graduating 
batches till date) 

Hyperlink to document on 
Department Drive 

(iii) Alumni qualifying NET, GATE, SET, UPSC, and 
other competitive exams  

Template 5(iii) 

 

Minutes of Meetings: https://drive.google.com/drive/folders/19AVTxGF-
AJEE69Ed3oppfqRnE8YOFAXa?usp=drive_link 

Result Analysis: 
https://drive.google.com/drive/folders/1mVhr8is_xkr3Kr4sIofD3Bn_I_WRwj8e?usp=drive_l
ink 

Your cooperation is highly appreciated. 

https://docs.google.com/spreadsheets/d/10E1GwDgwU6I6Shn6u0rYakkxDvgS-W5A/edit?usp=drive_link&ouid=104022421916253217021&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1Sd7PglrPopnbZM0TuY6TnahnMINRgPTd/edit?usp=drive_link&ouid=104022421916253217021&rtpof=true&sd=true
https://drive.google.com/drive/folders/1ZpqHZ8qNauxc1Yy2CDbaukCsJxZLTdNE?usp=drive_link
https://drive.google.com/drive/folders/1ZpqHZ8qNauxc1Yy2CDbaukCsJxZLTdNE?usp=drive_link
https://drive.google.com/drive/folders/1edtDu-uru14-WJFSkIy8XME8oPgltv_G?usp=drive_link
https://drive.google.com/drive/folders/1edtDu-uru14-WJFSkIy8XME8oPgltv_G?usp=drive_link
https://drive.google.com/drive/folders/1X9WedFKz5rKIu3GTLHzMpwvPSTrAE1xD?usp=drive_link
https://drive.google.com/drive/folders/1X9WedFKz5rKIu3GTLHzMpwvPSTrAE1xD?usp=drive_link
https://docs.google.com/spreadsheets/d/1oR7OPhGsgP2LyV9M-Jc0O70wkjOzR10v/edit?usp=drive_link&ouid=104022421916253217021&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1l4Dw_yRJdXpGJhx06m3xZEapYbg0QrKc/edit?usp=drive_link&ouid=104022421916253217021&rtpof=true&sd=true
https://drive.google.com/drive/folders/19AVTxGF-AJEE69Ed3oppfqRnE8YOFAXa?usp=drive_link
https://drive.google.com/drive/folders/19AVTxGF-AJEE69Ed3oppfqRnE8YOFAXa?usp=drive_link
https://drive.google.com/drive/folders/1mVhr8is_xkr3Kr4sIofD3Bn_I_WRwj8e?usp=drive_link
https://drive.google.com/drive/folders/1mVhr8is_xkr3Kr4sIofD3Bn_I_WRwj8e?usp=drive_link






6005

6.      (a)   Differentiate  between  the  monetary  and  asset

market   approach  to   the  Balance   of  payment

adjustment.                                                                        (10)

(b)  What  is  the  J  curve?  When  does  an  economy's

trade balance may follow J curve behaviour? What

are  the  assumptions  which  are  taken  to  explain

the  trade  balance  behaviour?                                   (8)

(700)
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1.      State  whether  true  or  false.  Give  reasons/diagram  in

support  of your  answer.  Any  three                        (3x6)

(a)  According  to  Absolute  Income  Hypothesis,  J  M

Keynes  proposes  a  positive  correlation  between

current income  and  consumption.

(b) Inflation adaptive Phillips curve does not consider

expected inflation as  an important determinant of

current inflation.

(c)  Milton Friedman consumption model hypothesize

that consumption deviation occurs due to transitory

income.

(d) Neo classical model of Business Fixed Investment

does not consider rate of depreciation and inflation

as  a  determinant  of investment.

(e)  The  aggregate  demand  function  states  positive

relationship  between  price  level   and  level   of

income  or  output.

2.      The   inter   temporal   choice   consumption   model

optimization  is based  on  equity  of the  slope  of inter

6005

temporal budget constraint and time indifference curve.

Explain.  How  do  we know  a borrowing  constraint  is

binding or non-binding?                                                (10+8)

3.      How  is  natural  rate  of unemployment  determined  in

wage  setting  and  price  setting  framework?  Support

your  answer  with  suitable  diagram.                           (18)

4.      (a)  The  consistency  of positive  inflation  rate  during

1970s   period   made   significant    change   in

relationship between inflation and unemployment.

Discuss.                                                                                     (10)

(b) An increase in firm's profit margin and provisions

of   unemployment    allowances    change    the

equilibrium conditions  of labor market as well as

natural  rate  of unemployment.  Describe.           (8)

5.      (a)   Deriv,e   the   Aggregate   Supply   equation   and

Aggregate  Demand  equation  and  plot  it  on  the

diagram.                                                                              (10)

(b)  Discuss  the  concept  of purchasing  power  parity.

(8)

P.T.O.
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(b) Explain  the  concept  of product  mix  decisions  in
detail,  including  key  dimensions  such  as  product
mix width, length, depth, and consistency. How do
these decisions  impact a company's branding  and
market  strategy?  Illustrate  your  answer  with  an
example  from  an  industry  of your  choice.         (8)

5.      (a)  Distribution  channels   can  have  vaiying  levels
depending   on  the  number   of  intermediaries
involved.   Define  and  differentiate  between  the
various channel levels in the context of marketing.
Explain  how  the  choice  of channel  level  impacts
the reach,  cost,  and control  for the manufacturer.
Support your answer with suitable examples from
different  industries  to  illustrate  each level.     (10)

(b) In practical marketing scenarios, how do personal
selling  and  direct  marketing  differ  in  terms  of
approach, customer interaction, and effectiveness,
and  how  should  businesses  decide  which  method
to use based on their product type, target audience,
and  sales  objectives?                                                     (8)

6.      Write  short  notes  on  any  three  of the  following:

(a) Price  discrimination  strategies

a)  Core  marketing  concepts

(c) Advertising  reach  and  frequency

(d)  Brand Equity

[This  question  paper  contains  4  printed  pages.]
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1.      Zepto  is  a  fast-growing  quick-commerce  startup  that

promises  grocery  delivery  in just  10  minutes.  It  has
gained popularity in major Indian cities where people
value  speed  and convenience.  One key  factor behind
its   success   is   the  use   of  "dark   stores"   -   small
warehouses  located  close  to   customers  that  enable
faster deliveries. Zepto  also uses  smart technology to
manage inventory and plan delivery routes efficiently.
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It's   simple,   user-friendly   app   makes   it   easy   for
customers  to  order  groceries  anytime.  The  demand
for quick home delivery increased during the COVID-
19  pandemic,  which  further boosted Zepto's  growth.
Young,   urban   consumers,   especially   working

professionals,  have  been  quick to  adopt  the  service.
With  strong  investor  support,  Zepto  has  expanded
rapidly  and  now  competes  with  major  players  like
Blinkit and  Swiggy Ifistamart.

Please  answer  the  following  questions  based  on  the
above  case  let :

(a) Evaluate  the  effectiveness  of  Zepto's   10-minute
delivery  promise   as   a  marketing  USP-   What
other  factois  have  been  the  key  drivers  for  the

growth  of the platform  in  the  urban households?
Discuss.                                                                                   (10)

•   (b) Going  forward,  what  challenges  can the platfom
face?   Suggest   suitable   solutions   using   the
marketing techniques.                                                 (8)

2.      The Unified Payments  Interface  (UPI)  has  become  a
key  driver of India's  digital  economy.  In 2025,  with
increasing  AI  integration,  evolving  RBI  regulations,

global  interest  in  India's  fintech  model,  and  rising
concerns   around  cybersecurity  and  data  privacy,
evaluate the factors and effect of political, economic,
socio-cultural,   technological,   ecological   and  legal

6123

environment  on  the  current  and  future  prospects  of
UPI.   Provide  relevant  examples   to   support  your
analysis.                                                                                         (18)

3.      (a) You are part of the marketing team at a tech startup
launching a new A1-powered air purifier designed to
automatically  adjust  filtration  levels  based  on real-
time  air quality,  occupancy,  and user habits.  Using
the  STP   (Segmentation,  Targeting,  Positioning)
framework, develop a detailed marketing strategy for
this   prodrict,   clearly   specifying   the  basis   of
segmentation,  choice of target market and a strong,
clear positioning statement that highlights the unique
value  proposition  of the  AI-  powered  purifier  and
differentiates it from traditional air purifiers.      (10)

(b) How  can  a  resource-constrained  startup  develop
a  cost-effective  and  impactful  promotion  mix  to
successfully   compete   against  well-established
brands  in  the  market?                                                (8)

4.      (a)  How  can  a product manager  of an  Indian FMCG
company  leverage  the  BCG  Matrix  and  Ansoff
Matrix  to  make  strategic   decisions  on  product
investments,   growth  opportunities,   and  market
expansion?  Please  provide  a detailed explanation
of both the models  followed by illustrations.

(10)

PTO   _I
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2.     Attempt all questions. Choice is available within each question.
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4.     Reqtiired.statistical tables are.attached wiith this paper.

.1...     Attempt any two questions : I(2xl0)

(a)   A population  c`onsists  of the  set  S = {4, 6, 8}  vyith  each number having

..probability of selection given by :

P.T.O.

•X. 4 6
-8,

.p(x) o.2' 0.-3 0.5
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Random samples of size 2 are picked.up from the population with replacement.

Construct a sampl-ing distribution of sample means and calculate its expected

•value. Ho`w does it relate to the population mean? Also, calculate the Standard

Error of sample means. How.does i.t relate to the population mean.

(b)        (i)  If T is unbiased estimator of p, show that T2 is a bi.ased estimator of

P2.

(ii) -On what fact.ors does the iconfidence interval of an estimaloi depend?

How can you improve the preci.sion of an estimator?

(c)   Define the properties of unbiasedness. and efficiency for point estimators.

Use the above .pr.operties to comment;upon the. three estimators.

A-

8-

C-

(Xi+X2+X3)

(Xi+2X2.+3X3)

(2X]+X2+4.X3)

for estimating the popplation mean.
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(d)   A sTibdivision of a town has three' homes, one wi.th 3 bedroom, one with 4
i

bedrooms and. one with 5 bedrooms. A potential buyer chooses, at random,

tw.o different homes to visit (i.e., sampling without replacement).

"      (i)  What is th,e total number of unique samples?

(ii)  Make a sampling distribution of saniple totals. What is its expected

value? How does it relate to the p-opulalion.mean value?.    .

(iii) .What is the probability that the total number of bedrooms in a s.am.plc

will be at most 9?

i

2.     Attempt ahy rive questions : (7x5-35)     `

(a)   Consider a normal population distribution with the value of a known. What

istheconfidencelevelfort'heinterval(=±2.15o/`/=)andtheupperbound

(g±o.84;,ti).

a)   A random sample (n .= 100). is taken from a normally.distributed populat.ion

with mean ± 20.0, standard deviation = 1.. What is the probability that

(i)  20.0  =  i  =  2.0.2

(fi)  =   =  19

P.T.O.
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(c)   Let X denotes rio. of hours spent watching television. Further, X is normally

distributed with standard deviation of 5 hours. HQw larg.e sappl.e size is

need`ed so .that we cap say with 99% confidence that s`ainple quean .is within

1 hour .from the population mean. How will the sample size be impacted if

the confidence level was 900/o `instead.

(d)   The len.gth of the Skulls of 10 fossil skeletons of an extinct species of bird

ha; a mean of 5.68 cm and a standard deviation of 0.29 cm. Assuming t.hat

such measurements.. are norm.ally distributed, find a 95% confidence interval
•`.,

for the mean length of the skulls of this species of bird. Also determine a
•94% upper bound.

{e)   Working for a food company, the researcher is asked to determine the average
"total fat" (in g.rams) in a ,standard p.aekage of potato chips. He ana.1yzes

101 packages and get these results: mean = 18.2 g, variance= 0.56 g. If it

is  assum.ed  that  the  population  of to.tal-fat  measurements  is  norma.lly.

di'stributed, fi.nd. the 900/o confidence intervals for standard deviation.

®    A study of two kinds of photocopying equipment shows that 61.failures of

the first kind of equipment took on the average 80.7 minutes to repair with

a `standard deviation of 19..4 minutes, vyhereas 61 failures of the second kind

of equipment took o.n .the average` 88.1 minutes to repair with a standard

devi.ation of 18.8 minutes. Find a 99°/o confidence interval for the difference

between the true average amounts of time it takes to rep,air failures of the

two kinds of photocopying equibm.ent`.
\
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3.     Attempt any five.questions : (5x7-35)

(a)  €A random sample of 10.0 recorded deaths in the United S.tates during the

past year sho.wed an average life span of 71.-8 years. Assuming a population

standard d6viation of 8.9 years, does this se`em to indicate that the mean life

span today is greater than 70 years? Use a 0.05 level of significance. Calculate

p val.ue of the test.                                                                                                  `

(b)   A sample of 16. observations of daily consumption expenditures by a family

provided a mean of Rs. 260 and a sample standard `deviation. of Rs. 25.. It  .

is assumed that consumption expenditures are normally distributed. Based

on the above data, is it possib.le to conclude that the average daily expenditure

of the family is.bel.ow 250? Test at 5% and 1.% level of significance. Calculate

the p value of.the test.  .

(c)    Two production processes are. used to produce steel pipes. A sample of 100

pipes is taken from the first producti.on pr.ocess and has a mean length of
• 27.3  inches  and a .standard deviation of 10.3  inches.  The corresponding

figure.s  for  100  pipes  produced by the  second .method  are. 30.1  and  5.2

respectively. Is there a significant difference in mean length of pipes produced

by the two methods at 1°/o level of significance. Calculate the p value bf the

test.                                                       \

(d)   Two types of cheinical §oluti.on.s, A and 8, were tested. for their pH (degree
.of acidity of the solution). Analysis of 6 samples of A showed a mean pH

of 7.52. with a stahda.rd deviation of 0.024. Analysis  of 5  samples of 8

showed a mean pH of 7.49 with a standard deviation of 0.032. .Using a 0.05

significance level, detemine whether there is a difference in pH values of the.

two soluticms. Calcu`late-the p value of the test.

P.T.O.
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1=

(e)   To find out.whether the .inhabitants of two South Paci+ic islands pay be

regarded as having the same racial ancestry, an anthJropbfogist determines
+

the cephalic. i.ndices of .six adult males from each island, getting = 1 = 77,.44

.\
and  =2  =  72.2  and  the  corresponding  standard  deviations  s]=  3.3  and

s2 = 2..1. Use th6 0.dl  1ev.el;of significance t6 see whether the differ`enc,e

•betwee.n  the   two   sample  means   can  reasonably  be   attributed  to
C

chance. Assume that the. populatioris sampl.ed are norm.al and have equal

variances.

®    It is knovyn that body weights of ground squirrels are .normally distributed

with pr = 400 g and standard deviation= 100 g. The researcher:is interest?d

in knowing whether this weight i.s more variable when the ground squirrels

live in nor.e marginal. habitats, where the quality and quantity.of food vary

more. from place to place. He randomly selects and weighs 51 ground squirrels

from the in.oxp marginal habitats and finds the mean to be 350 g, and standard

deviatiori to be 105 g. Does th.e sample result .confirm the hypothesis regarding

the weight being. more variable for such class of squirrels.
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A-6           Append.D{Tabfes

able A.3    Standard Normal curveAreas

.01                  .02

.0066

.,0087
:01'13.

.oi46

.0188,

.0239

.0301
•0375'
.0465
.0571

.1635

.]894
.2177
.2481
.2810

.3156

.3520
`3897
.4286
.4681

•.             ¢continue®

:0003              .0003
.0005             ,.0005
.0007             .0006
.0009 ,           .0009
.0013              .0013

.0082              .0080             -0078

.o I o7             .0.104             .0|d2

.0139               .0136        ..     .0132
..0179              .0174              .0170
.0228              .0222             ..0217

0287              .0281
0359             .0352
0446            .0436
054&             .0537
0668             .0655

..0808            ..0793              .0778
.0968              .095.1               .0934
.1'151                 ,.113`1                  .1112

.1357              :1335               .1314

.1587               .1562               .1539

.1841               .1.814               .1788
:2119`               .2090         ..     .2061

.2420             .2389             .2358`.in 43            :i]iyo            2£rl 6

.3085              .3050              .30] 5 `

.3409             ..3372

.3783            3745

.4168         ...4129

.4562            .4522

.4960             .4920
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Ap|}endixTable5           A-7

®¢z) - P(Z = ztyTable A.3    Standard Normal Curve Areas (conf.J

.08                 .09z                   J)0                 .01                 .02                 .03

.8621

.8830

.901.5

.9177

.9319

.5120

.5517

.5910

.6293

.6664

.8485

.8708

.8907

.9082

.9236

.5040

.5438

.5832

.6217

.659]

.6950

.7291

.761'1

.79-10

.8186

.8438

.8665.

.886;

.9049

.9207

.9987              .9987

.9;90              .9991

.9993               .9993.

.9995              .9995

.9997              .9997

3.0
3.I
32
3.3
3.'4
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Table A.5    Critical values for I Distributions

AppendixTables          A-9

.01                            .00S                            .001                            .0005

31.821                       63.657
6.965                        9.925
4541                       5:841
3.747                      4.604      `
•3.365                        4.032

3.143         t              3.707
2.998                       3.499
2.896                       3.355 -
2.821.                         3.250

2.764                      3.169
2.718,                         3.106
2.681                         3.055
•2.650                          3.012

2.SIA.                   2.9HJ
2.602.                       2.947
2.583                        2.921`
2.567                    ,  2.898
2.552                        2.87-8
2.5.39                          2.861

2528                      2.845
2.518                           2.83.1.
2508                       2.819
2-.5oo                         2.,8o7
.2.492                        2.797
-`2.485                   -    2.787
• 2.4M9                      2.m9

2.473                       2.771
2.467                        2..763
2.462'              ,       2.756

2.457                       2.750
2.449                       2.738
2.441                        2.728
2.434         .              2.719
2.429                      2.712

2.423                      2.704
2.403.                      2.678
2.3 90                       2.660
2.358                        2.617
2,326                      2.576

318.31              .           636.62
22.326                         31.598
10.213'                          12.924

7.173                             8.610

5. 893                           6. 869
5.208                          .5.959
4.785                           5.408
.4.Sol                             .5.041

4.297                           4.781

3.733
3.686
3.646
3.610
3.579

4.587
4.437
4,3.18
4.`221

4.1.40

3..552                            3.850
3.52'7                            3.819
3.505                           3.792
3.485                          3.767
3.467                  .         L3.745

3.725
'3.707

3.690
I.3`.674

3`.659

3.385                           3:646
3.365                         3.622
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Tatile A.7    Criticarvalues for chi-Squared Dindl]utious

01                 .005
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25.643
26.492
27.343
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Table A.8    i Curve Tail Areas (contJ

ha to the
riritof,

Ot

25       26        27        28

023     .022     .022     .022
Oi8.     .018.     .Oi8,     .Or8
0.15     .015     .014     .014

012,     -012     .012      .011
009     .009     .009     .009

007     .'007     -007.    .007
oo6     .006     .ob6     .oo6
005     .005     .005     ..004
004     .004     .004     .003
003     .003'-..003     .003

002     .002     .002     .002
002     .002.    :002     .002
.001      .001      .001      .001
001      .001      .001      .00]
.001      .00`1      .001      .001

2J8    .2:J8    2J|
246     .246     .2.46
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6.      Write  short  notes  on  any  three :-
\

(a) Essentials  of a  good  trademark

(b) Parties  entitled  to  apply  for  a  patent

(c) One-person  company

(d) Difference between coercion  and undue  influence

(e) Voting  and  its  types (6x3-18)

(700)
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questions.

3.      All  questions  carry  equal  marks.

1.      (a)   What  do   you  mean  by   `capacity  to   contract'?

Discuss  in  detail  the provisions  of law  relatingto

minor's  agreements.                                                    (10)
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(b)Distinguisll    between    valid,    voidable,    and

void   contracts.   Case:   X   intending   to   deceive

Y  falsely  represents  that  his  land  produces  20

quintals of wheat per acre, and thereby induces Y

to  buy  the  piece  of  land.  Y  wants  to  avoid  the

agreement  under   the   plea   that   he   has   been

defrauded. Will he succeed? Give reasons for your

answer. (8)

2.      (a)  Define  an  unpaid  seller.  Explain  the  rights  of an

unpaid  seller  under  the  Sale  of Goods  Act.   (10)

(b)  Distinguish  between  sale  and  agreement  to  sell.

Give  examples.                                                                   (8)

3.      (a)  Discuss   the   grounds   for   winding   up   by   the

Tribunal.   What   are   tlie   consequences   of  the

winding  up  order by  the Tribunal?                      (10)

(b)"A    stranger    to    a    contract    cannot    sue."

Discuss.  Are  there  any  exceptions  to  this  rule?

Explain.                                                                                   (8)

i               6095
4.      (a)  "The Board  of Directors  ofa company  can  do  all

such   acts   and   exercise   all   such  powers   as   the

company  itself may  do  or  exercise."  Discuss  this

statement.   Are   there   any   restrictions   on   the

powers  of  the  board  of Directors?                     (10)

(b)  What is  a Memorandum of Association?  State the

provisions  of Company  Law  regarding  alteration

of  registered  office   and   object   clause   of  the

Memorandum  of Association. (8)

5.      (a)  Discuss  the  remedial  machinery   for  the  speedy

redressal   of   consumer   disputes   under   the

Consumer  Protection  Act  1986. (10)

(b)  What   are   the   powers   and   functions   of  the

Competition   Commission   of  India  under   the

Competition  Act  2002 ?  Discuss. (8)

P.T.O.



6150

7.      Write  short notes  on  any  three  of the  following :

(a)  Environmental Damage

(b) Tradable  Allowance  System

(c) Pigouvian Tax

(d)  IPAT  Identity (6x3-18)

[This  question paper  contains  4  printed pages.]
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1.      (a)  Explain  the  major  objectives   of  Environmental

Economics.  Discuss the Materials  Balance Model

that  illustrates  the  interaction between  economic

activity  and the natural  environment.                  (9)

(b) Briefly   explain   the   concept   of  Sustainable

Development  as  a  global  objective.                       (9)

2.      (a)  What  are  the  causes  of ozone  depletion?  Discuss

the  global  initiatives  and  agreements  aimed  at

reducing  greenhouse  gas  emissions.                      (9)

(b) How  can public  goods  markets  be  modelled  as  a

form  of market  failure?                                           (9)

3.      (a) Explain the Environmental Kuznets curve (EKC).

Discuss the three major perspectives  on its  shape

and interpretation.                                                       (9)

(b)What   are   the   three  types   of  environmental

standards?  Evaluate  whether  these  standards  are

allocatively efficient?                                                 (9)

4.      The   Coase  Theorem  suggests  that  under  certain

conditions,  the  allocation of property rights  can lead

to bargaining among affected parties  and result in an

efficient   outcome.   Explain  the  theorem   and  its

implications for environmental policy.                       (18)

5.      (a)  What   are  the  three  basic  types   of  standards

used  in   environmental   control   policy?   How

does    the    Command-and-Control    approach

function  as  a  widely  adopted  strategy  to  curb

pollution?                                                                             (9)

(b)  Explain  the  role  of  deposit-refund  systems  as  a

market-based  policy  instrument  for  pollution

control. (9)

6.      What    are    the    major    issues    associated   with

climate   change?   Discuss   various   international

agreemerits  designed  to  address  these  challenges.

(18)

P.T.O.











balanced. During the peak sales period in the first

week   of  November,   both   stores   plan   to   run

promotional  campaigns  via  newspaper,  radio,  or
television.  The gain in customers  for ElectroMart

(and corresponding loss for TechHub)  depends on
the advertising strategies used by both.  This gain/

loss is summarized in the following payoff matrix

(values  indicate  the  gain or  loss  of customers  for
ElectroMart):

6036

TechHub         `
.Newspaper      Radio   Television

Newspap er                    3 0         40         -8 0
Electro Mart    Radio                               0            15         -20

Television                      9 0         20          5 0

Determine  the  optimal  advei.tising  strategies  for

both  ElectroMart  and  TechHub  and  calculate  the
value  of the  game.

6.      Sho.rt Notes  on  any  four:

(i)   Fundamental Matrix  of Markov Chains

(ii)  Pay-off and  regret  functions

(iii)  Beta  Distribution  of Activity  Times  in  PERT

(iv)  Saddle  Point  (Game  Theory)

(v) MODI  Method
.(1000)
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1.      (a) A companyproduces two products, A andB. Each

unit  of product A  c.onsumes  3  kg of raw material
and  requires  2  labour  hours  for  processing.  In

comparison,  each unit of product 8  requires 2 kg
of raw materials and 3  labour hours. The firm has
a  daily  availability  of 70  kg  of raw material  and

80  labour hours.  The profit from  selling  one unit
of product A is Rs 50, while each unit of product
8  yields  a  profit  of Rs  40.  Formulate  and  solve

this as a linear programming problem (LPP) using

simplex method to find the optimal number of units
of each product that should be manufactured daily
in  order to  maximize profit.                                    (14)

OR

Consider  the  followirig  problem  and  optimum  table

given along with that:

Maximize:
z - xl + 4x2

Subject to:
2xi + 4x2 S 7

5xi + 3x2 S 15
Xi, x2 > = 0, and are integers

6036

Assuming  no  further  changes  in  consumer
buying habits:

1.  What  will  be  the  market  shares  of the  three

brands   at  the  en.d  of  the  first  and  second

year?

2.  What  will  be   the   long-run   (steady-state)

market  shares  of Alpha,  Beta,  and  Corex?

(9)

5.      (a) Write the dual of the following Linear programming
Problem:

Maximize

Z=1600Xi+1500X2+3000X3
Subject to:

XIS500
X2S800
X3S300
I.5Xi + 1.5X2 + 3.OX3 S 4200
2.Oxi + 2.OX2 + 4.OX3 S 3600
Xl, X2, X3 a 0

(9)

(b)  In a small town, two competing electronics stores-
ElectroM-art and TechHub - operate and sell similar

products   at  the   same  price.   The   local   market
consists  of a  fixed  number  of customers  equally
divided between the two stores. Both brands enjoy

a  good  reputation,  and  customer  loyalty  is  fairly

P.T.O.
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Cakes Demanded         0            I           2           3           4           5

Probability                 0.05      0.10      0.20      0.30      0.20      0.15

(i)  How  many  cakes  should  the  bakery  prepare
each day to minimize the expected total cost?

(ii)  Calculate  the  Expected  Value   of  Perfect
Information  (EVPI)

The   owner   is   considering   conducting   a   local

customer  survey  to  better  forecast  daily  demand.

What  is   the  maximum  amount  they  should  be
willing  to  spend  on  such  a  survey?                       (9)

(b)  Suppose  three  smartphone  brands  -  Alpha,  Beta,
and Corex - launched their flagship models  at the

same  time  and  initially  captured  equal  shares  of

the   market.   However,   during   the   first   year,
customer   loyalty   and   switching   trends   were

observed  as  follows:

•  Alpha retained 900/o of its customers, but lost

3°/o  to  Beta  and  7%  to  Corex.

•  Beta retained  70%  of its  customers,  but  lost

loo/o  to  Alpha  and  20%  to  Corex.

•  Corex retained 80°/o of its customers, but lost

10%  to  Alpha  and  10%  to  Beta.

6036

Cj
BasicVariable Bi

I 4.. 0 0
Xl X2 Sl S2

4 X2 7/4 1/2 1 1/4 0
0 S2 39/4 7/2 0 •3/4 I

Z 7 2 4 I 0

Solve  Integer Programming Problem using Gomory's

cutting plane algorithm.                                                    (14)

(b)  Explain  the  assumptions  of Linear Programining.
Critically evaluate how realistic these assumptions

are  in  real-world  business  situations.                    (4)

2. (a) A small garment making unit has five tailors stitching

five  different  types  of  garments.  All  the  five  are
capable  of stitching  all  five  types  of garments.  The

output per day per tailor and the profit (Rs.)  for each

type  of garment  are  given  below:

Tanors
Garment§

1 2 3 4 5

A 7 9 4 8 6
8 4 9 5 7 8

C 8 5 2 9 8

D 6 5 8 10 10

E 7 8 10 9 9

Profit/Garmentair.) 2 3 2 3 4

Which type  of garment  should be  assigned  to  which
tailor to maximize profit?                                                  (9)

P.T.O.
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(b)  A product  is  produced  by  four  factories  A,  8,  C
and  D.   The  unit  costs  of  production  in  these

factories   are   Rs.   2,   Rs.   3,   Re.   1   and   Rs.   5

respectively.  The  production  capacities  are:

Factory  A-50  units,  8-70  units,  C-30  and  D-50

units.  These  factories  supply  the  product  to  four

stores,1, 2, 3, 4 the demands of which are 25, 35,

105  and 20 units respectively. Unit transportation

costs  in rupees  from each factory to  each store  is

given  in  the  table  below.

Factories
Stores {Unit Thansportation Costs als.)}

1 2 3 4

A 2 4 6 11

8 10 8 7 5

C 13 3 9 12

D 4 6 8 3

Determine  the  extent  of deliveries  from  each  of the
factories   to   each  of  the   stores   so   that  the  total

production and transportation cost is  minimum€.      (9)

3.      A  project  consists   of  following  activities  with  the

following relevant information:

I
r='

I

/lt
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Activity rrmediatePredecessor Estinated Duntion (days)

Optimistic Most Likely Pessimistic
A. I I 7
8 I 4 7
C 2 2 8
D A I I I
E 8 2 5 14
F C 2 5 8
G D,E 3 6 15

H F,G i 2 3

(i)   Find the Project  Completion Time.

(ii)  What duration will have 95% confidence for project
completion time?

(iii) If the average duration for activity F increases to
14  days,  what  will  be  its  effect  on  the  expected

project  completion  time  which  will   have   950/o
confidence?

(iv) What is the probability of completing the project
by 2 more` days than the expected completion time?

(6,  4*3).

4.      (a)A  bakery  owner  produces   gourmet  cakes   and

incurs  a storage cost of €50 per unsold  cake  each
day.  If a  customer cannot purchase  a cake  due  to
stock-out,   they  typically   go   to   a   competitor,

resulting in an estimated lost profit of Rs. 200 per

customer. Based on historical data, the probabilities

for  daily  demand  of 0  to  5  cakes  are  as  follows:`

P.T.O.
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(c)  What  assumptions  should  be  met  to  conduct  the
tests  mentioned  in  part  (a)  above.  What  are  the
alternatives  available  for  the  two  tests  if any  of
the  assumptions  is  not  met.                                      (6)

5.      (a)  Design a questionnaire using a mix of open-ended,
close-ended,   and  multiple-choice  questions  and
scales  to  conduct  a  study  on  "The  Influence  of
Mobile Banking  on  consumer Behaviour."     (10)

(b)What    are    the    key    elements    of    a    good
questionnaire?  Explain with  examples.                 (8)

6.      (a)  A  university  researcher  is  pi.eparing  a  report  on
the  mental  health  of students.  While  conducting
the literature review,  she  includes  several  studies
without proper citation and paraphrasing.  Some of
the  referenced  materials  are  outdated.  Later,  she

presents   her   findings   at   a   seminar  without
acknowledging co-authors.

(a)  What  are  the  do's  and  don'ts   of  conducting  a
literature review,  as highlighted  in this  case?

(6)

(b)  Identify  three  ethical  violations  in  the  research
process  and  suggest  corrective  measures.         (6)

(c)  Explain the importance of referencing and citation
in  academic  writing.                                                     (6)

(700)

[This  question  paper  contains  4  printed  pages.]
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2.      Attempt  five  questions  in  all.  Ql  is  compulsory.

3.      All  questions  carry  equal  marks.
4.      Use  of simple  calculator is  allowed.

5.      If any  assumption  is  made while  solving  a problem,
the  same  must  be  stated  clearly.

1.      Attempt the  following  as  directed

(a)  An  ongoing  study  targets  different  villages  in  a
district. The researcher randomly selects 5 villages
and surveys  100 randomly selected households  in
each of the selected village. Explain which of the
followiflg  sampling  technique  can  the  researcher

apply  and  elucidate  the  reasons  for  the  selection
of technique  by  the  researcher.  Also  discuss  its
advantages  and  disadvantages.                                (5)
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(b)  Indicate  which  of the  four primary  scales  should
be  used  to  record  the  following  variables.  Also
mention  whether  the  variable  is   categorical  or
numerical.                                                                       (2 x3)

(i)  Age  of a  respondent

(ii)  Position  of athletes  in  a  100  in  race

(iii)  Religion  of the respondents

(c)  Explain  the  following  with  examples  wherever
possible.                                                                            (3.5x2)

(i)  Semantic  Differential  Scale

(ii)  Validity  of a  research  instrument

2.      An  NGO  wants  to  evaluate  the  effectiveness  of  a
rural  employment  scheme  introduced  in  2020.  The
team   begins   by   defining   their   objectives   and
formulating research questions. They plan to use both

qualitative interviews with villagers  and  quantitative
analysis  of employment  data.  They  hypothesize  that
the   scheme  has   significantly  increased  household
incomes.

(a) Identify  the  types  of  research  being  used  and
explain how both  support the  study.                    (6)

(b)  What  are  the  key  elements  of  a  good  research
design  in  this  case?                                                       (6)

(c)  Describe  how  the  researchers  should  formulate
and  test  a  hypothesis  in  this  context.                  (6)    ,
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3.      A  group  of economics  students  is  studying  consumer
spending  habits  in  their  city.  They  plan  to   collect

primary  data  through  online  surveys  and  interview
methods.  Their  questionnaire  includes  both  nominal
and  ordinal  scale  questions,  including  demographic
information and rating preferences on a 5-point likert
scale.

(a) Explain  the  types   of  data  being  collected  with
examples  from  the  case.  What  is  the  other  data
collection   technique.   Explain  the   difference
between  the  two.                                                           (6)

(b)  Describe the advantages and disadvantages of both
the  online  survey  and interview method.            (6)

(c)  What  are  scales   of  measurement?   Identify  the
types used in this study and justify their application.

(6)

4.      A   pharmaceutical   company   conducts   a   study
comparing  the  effectiveness  of two  different  drugs.
They  collect  health  scores  from  50  patients  before
and   after   administering   each   drug   along   with
information  on  other  parameters.  They  analyze  the
data using paired t- test and ANOVA,  and later apply
PCA  to  reduce  data  dimensions.

(a) Explain  paired  t-test  and  ANOVA  and  how  both
apply  here.                                                                         (6)

(b)  Define  PCA  and  its  role  in  this  research.         (6)
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