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Please read each of the following instructions carefully before attempting questions.
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at least (03) THREE questions from each part of the concerned subject.
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Mathematics and Statistics (subject code: 0001, 0002, 0003 and 0004, respectively). The
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the Answer Booklet in the prescribed Columns titled as ‘SUBJECT/ PAPER’ and ‘SUBJECT
CODE’.

Write answers in legible handwriting. Illustrate your answers with suitable sketches, diagrams
and figures, wherever considered necessary.

Each part of the question must be answered in sequence and in the same continuation.
Attempts of the questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in answer booklet must be clearly struck off.

In case of bilingual paper(s), if there is any difference in English and Hindi version of the

question, the English version shall be treated as correct and final.

IMPORTANT NOTE: ANSWER ANY (03) THREE QUESTIONS FROM EACH PART.




Commerce (Subject Code: 0001)

Part-1 (60 marks)

Q.No.1. Describe the following:-

1)

)

(3)

(4)

1)

)

(3)

(4)

How does foreign investment impact the business environment of a host country? Discuss
its potential benefits and challenges, providing examples to illustrate your points.

Explain the differences between PERT (Program Evaluation and Review Technique) and
CPM (Critical Path Method). How are these techniques used in project management, and
what advantages do they offer over traditional project planning methods?

How does an understanding of elasticity of demand contribute to economic forecasting and
planning for businesses? Discuss the significance of elasticity in pricing decisions, revenue
maximization, and market segmentation strategies.

Compare and contrast the binomial, Poisson, and normal distributions in probability theory.
Explain the scenarios where each distribution is applicable and discuss their key
characteristics.

facelt fader ATar ST & FRITRT ARl B 8 gHTTAT AT &2 37T dIal Pl TAE P D
forT 3eTeoT gat s GaTfaa amat 3R geifaat W ot i

PERT (WIITH Hedichel 3R FHIET ddbelich) 3R CPM (fohfeehel tTr 1Y3) & i 37’ ¥UE &<
TRISTAT YdUT H 3 dehailepl Pl STAT HY fopam S &, 3R 7 uRuRe aRarser Aaea
faferat & Jerar H &A1 T1H YT A & ?

AT B v Y TS cFaarat & fore 3w gategane ik s 3 Ha Arer e &2 qeT
AR AT, Terea 3fQsdaeor 3R aeR fasrsa IorEfaat & o & Jgca W) Tt A
FHTIAT fagid # fgue, uisas 3N A=y faeRor 1 Jorar Y 3R e B | 37 aReat &
SATEAT Y T8l Tedeh TeRoT A &iell & 3R 3eTeht o faiueiait o3 == &Y |

Q.No.2. Describe the following:-

1)

()
(3)
(4)

1)

Analyze how price determination varies under different market conditions in the Indian
context. Discuss the influence of factors such as competition, government regulations, and
consumer behaviour on pricing strategies in perfectly competitive, monopolistic, and
oligopolistic markets.

Discuss the advantages of credit rating agencies and their role in the Indian financial
landscape.

Differentiate between the accounting treatment of amalgamation in the nature of merger and
purchase, highlighting the key accounting issues involved.

Explain the assumptions underlying break-even analysis and its practical application in
business decision-making.

fag@wor &Y 6 ARAT de A RAffe aror Rufadl & ded Aea YR & = gar
quT gfaeudf, TefeRardr 3R reuriierard! aei # Hed AURor wrEfadr w afdeas,
PR [ATAT 31T SUHPT TagR A BT & UHTT UL T=T Bl |
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(2)  onfee I Tt & amet 3R HRCT fair uReed & et ofdrent UR T Y|

() faew 3R wlg & gpfd & FAAET F @b 3TAR F T HR H, 39 WA gog@
GTehel H{ZT U ThIRA STel |

(4)  oo-3ad Trdvor F siafafed aronat 3R caraaRe Aot da # sad cargaie gy Hr
TITET Y |

Q. No.3. Describe the following:-

1) Compute the correlation coefficient and perform simple linear regression analysis to predict

Y based on X. Interpret the correlation coefficient and the regression equation in the context
of the given data.

X Y
10 25
15 20
20 15
25 10
30 5

(2 Discuss the role of monetary policy in managing the Indian economy.

(3) Evaluate the contributions of Peter F. Drucker to the field of management. Discuss his key
theories, concepts, and principles, highlighting their significance in shaping modern
management practices.

4) Outline the roles and responsibilities of a director in a One Person Company (OPC).
Describe the legal obligations, decision-making authority, and accountability of the director
in managing the affairs of the OPC. Additionally, discuss the director's duty to act in the
best interests of the company and comply with statutory requirements.

(1) TEHIY UM &Y IMUTAT Y 3R TR & YR W ars i Jiacgamtt v & foav ava WEs
ufdaraa fagmor Y| fqu v Ser & Heat #F Feday qune 3R ufderas Fateor i carean

|
X Y
10 25
15 20
20 15
25 10
30 5



()
(3)

(4)

AR 3TcTqEAqT & a9 H HAlfges Afa b dfFer i Tt &l

U & &7 H U U, F & ANTEI Bl Hediched b | YA T GATHT I TR S A
elh Fgcd UX UehIRT STeldl §U 3eTeh Yagd Fargicil, Tauromsit 3R frgidi o¥ =i sl |

T Thfh dUAT (3R A T g 1 qfFwt 3R SFaeial dr suv@Er IR B
3N & A & JdUeT F ASAD & DIl aTical, AU o & 31fPR 3R Srarecdr @
quid Y| $Ed AHARD, HUA F Falad foed # B B AR Jarfae smavaedrst o
3e]UTelel Y & fAGRreh & heted T =< Y |

Q. No.4. Describe the following:-

1)

(2)

(3)

(4)

1)

()

©)

(4)

Explain the concept of fraud as outlined in the Companies Act, 2013. Discuss the types of
fraudulent activities recognized by the Act and the legal consequences for those found guilty
of perpetrating fraud. Additionally, describe the measures prescribed by the Act for the
prevention and detection of fraud within companies.

Differentiate between probabilistic and non-probabilistic sampling methods. Discuss the
advantages and disadvantages of each approach, highlighting potential problems
encountered in both probabilistic and non-probabilistic sampling techniques.

Describe the various types of income recognized for taxation purposes in India and the basis
of taxation for each type. Discuss the distinctions between earned income, passive income,
and investment income, along with their respective tax treatment under the Indian tax
system. Additionally, explain the concept of taxable income and the factors considered in
determining tax liability in India.

Explain the significance of financial statement analysis and ratio analysis in assessing the

financial health and performance of a company. Discuss the key ratios used in ratio analysis
and their interpretation in evaluating liquidity, solvency, profitability, and efficiency.
Additionally, describe how trend analysis and benchmarking aid in interpreting financial
ratios over time and in comparison to industry standards.

wuar JfafaTa, 2013  sfeaflad GrErE! & 3auRoT & FHT| AT gRT Aegar
W T B | 38 AR, Hufadt & /v araradt i A1 3R gar o & fow sfafags
grT fAuTia surat &1 gute |

T 3R IR-THCT FHATRT AT & dg FAR HY FHT AR IR-GHT TR
cTehetehl 3 3ATeT aTell HITTTeeT HHTITIHT U TehTA STelel T, Yedeh TIDI0T & e 3R Tt
R T B

HRA A PUYUT 32T & forw AT=Tar urg RAffest UepR &Y 317 3R UAh YR & forw e
& YR T JUIA B | HARCATT I JUT & ded Selch Fadd Y 3UAR o T1Y-A1Y 31foTd 3119,
fafSra 3ma 3R AT 3 & dra 3R W a7 FY 580G TARD, B I 3T AT TR
3R URA F R STar FUTRA R F TR e S arel BRI caredr &L |

forel Ut & i Fareed 3R Ueid &7 e Bt # e favor fadvor 3R 3rgura
fa&woT & Fgca B FAST| IgUTd TTHTOT F U 6T ST aTel GAE gardr 3R aelaT,
AIAETHAT, HUSAT 3R G&TaT &b HedichaT A 3TN IREAT W TaT Ay | 3qD AR, avia
&Y b H8 ugfr fadivor 3R daafdher gaa & ary 3R 33T At Hr Jora H faiT rgurd

I AT HI FH erIdr Hd &




Part-11 (60 marks)

Q.No.5. Describe the following:-

)

)

(3)

(4)

()

()

3)

(4)

Explain the importance of SEBI guidelines and Clause 49 of the Listing Agreement in promoting
corporate governance practices in India. Discuss the key provisions outlined in Clause 49 and the
role of SEBI in enforcing these guidelines. Additionally, analyze the impact of adherence to
corporate governance norms on investor confidence, transparency, and accountability in listed
companies.

Compare and contrast McGregor's Theory X and Theory Y regarding management
assumptions about people. Explain the underlying beliefs and management approaches
associated with each theory. Discuss the implications of Theory X and Theory Y on
employee motivation, organizational culture, and leadership style.

Discuss the various business models employed by e-commerce shops. Explain the key
characteristics, advantages, and limitations of common models such as Business-to-
Consumer (B2C), Business-to-Business (B2B), and Peer-to-Peer (P2P) marketplaces.
Additionally, analyze emerging models like subscription-based, dropshipping, and
platform-based models, highlighting their unique features and implications for revenue
generation and customer engagement.

Examine the theories of international trade, including the Gravity Model Theory. Discuss
the principles underlying classical trade theories such as the theory of comparative
advantage and the Heckscher-Ohlin model.. Evaluate the strengths and limitations of each
theory in explaining global trade patterns and their relevance in today's interconnected
world.

HRA # PrURE TATH GAT3 Y Torar =¥ F Jar fernfaden ik fofeen gasia F @s 49 &
HEcd Pl AT | WS 49 H 3feafad U@ wraurr 3R 5 Gnfadeut o amy ot 7 a Hr
freT IX Tl Y | sHp ITAND, Gellag shufarat 3 et & faura, areRiar 3K samed
TR IUNE URATHS HATICST b UTele o UHTS T fTSTOT hi |

AT & IR F U H GROMAT & FIG F AR AT 21 verd 3R 2 ar$ A Jerer Y
AR IR F T3F Rgid ¥ 31 3idffed A=Tarst AR gaua ei¥wron o carear Hi
HHAARY YT, FISATcHD HEPIA IR Acfed el T 2A v 3R &I arg & ARATT W
T P

$-hied gl gRT AT faffes cgaarg Aigel W =l Bl feea-g-hega R (die),
feaa-g-foeaa @2d), 3R dR-g-drr (di2dh) srheted S 9 Alsa & JAQ
a3, wraer 3R Ee3it fr carear wY | gad AR, aergar-3naia, it 3k
CICHIA-3MUTRA Al o1 3R Al & [AHVUT &, ToFd Foid 3R T S5 & forw
SeTehT 3TST Tawar3it 3R fAfarat ox gemrer srel|

TecdTehyuT Alsel gl Afed SR AR & TGl & S e | JelelcHd oH & A
3R TRR-3for Afser S MET AR fagrdar & dfafed Rgdal w @@t &< dfw
IR deet 3R 31Tet B EwR B faan 3 s urfAeher Bt FHSTA # U figia &
drerd 3R HIAT3HT & e L

Q.No.6. Describe the following:-

1)

Analyze the functional and dysfunctional aspects of conflicts, considering the different
levels of conflicts. Discuss how conflicts can serve as catalysts for positive change and
innovation within organizations while also presenting challenges to productivity and
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)

©)

(4)

(1)

()

(3)

(4)

teamwork. Explore the various levels of conflicts, including interpersonal, intra-group, inter-
group, and inter-organizational conflicts, and their implications for organizational dynamics.

Differentiate between futures and options trading in the financial markets. Discuss the key
characteristics, rights, and obligations associated with each derivative instrument. Explain
how futures and options contracts are used by investors and hedgers to manage risk,
speculate on price movements, and achieve various financial objectives.

Discuss the eligibility criteria and conditions for availing zero-rated supply benefits,
including the export of goods and services. Additionally, analyze the impact of GST
exemption on various sectors and its implications for tax compliance and administrative
procedures.

Explain the concept of Just-In-Time (JIT) purchasing and its significance in supply chain
management. Discuss the key principles and benefits of implementing JIT purchasing in
reducing inventory costs, minimizing lead times, and improving operational efficiency.

Feuf & fafFed TRl W faar #d gu, vl & sricas 3R AT qee3it & fasvor w|
TaT A foh 8 TEY Horaat & HiaR FERIcAS TRAdT AR FaraR & T 3RS & F9 H S
Y Thd &, TTY & Scureardr 3R A gk & fore gAfaar s 21 o Favd &1 siadafes, 3ieR-
aifafrerdar & fore s fAfearyf & s=awor &Y

foefr araRt 3 arrer 3R ey FRER & & AR F T3S Geled AT H J3T T
farwanst, 3fERT 3R gRical W @@t w1 gaw fF Faeet AR &R gRT AfEH yays,
Ao JeTedl W 3ichel oanel AR fafdie fohar 3223t @ grg o & fow arger iR RAevea
gt &1 SUANIT S foRAT AT |

TEg3T 3R Far3it & AT afed Ea-eE IYfT o1H U TR & fow arar Aaes 3R erdf
W Tl Y| 58D AR, [affe &3t W Svads ge & gara 3R @Y 3eurer 3R erafas
Uferar3tt R 3Tk gHTa &1 fI8wor B |

SEC-81-CISH (SIS WIEGRT T FTUROT 3R YT Sl Tay=T H 3Hh HAgcd bl AT
ST ST T B B, ofls TAY Bl A dlel AR TR S&TAT H GUR el H ASE
GE Y AL A b FAE Fagiall AR wmet o == |

Q. No.7. Describe the following:-

1)

()

Explain the key principles and objectives of the model in balancing risk and return for
investment portfolios. Analyze how the Markowitz model helps investors construct
diversified portfolios by considering the trade-off between risk and return.

Discuss the key components involved in estimating the cost of a project, including initial
investment, operating costs, and cash flow projections. Additionally, analyze various means
of financing available to entrepreneurs, such as equity financing, debt financing, and venture
capital. Evaluate the advantages and disadvantages of each financing option in terms of cost,
risk, and control.



(3)

(4)

1)

)

(3)

(4)

Explain the significance of currency convertibility in facilitating international trade and
investment. Analyze the different approaches to devaluation, including fixed and flexible
exchange rate systems, and their implications for domestic and foreign economies.

Explain how SHRM practices contribute to fostering a positive work environment and
enhancing employee satisfaction, productivity, and retention. Analyze the key components
of employee engagement, such as meaningful work, supportive leadership, and opportunities
for growth and development.

feraer aewiferat & forw A 3R Reet @ dgfad oxa 7 Alsd & vaE fgrar 3R seai &
T Y| fasver Y R e AThifacs Alser sif@e 3R Redd & frg camoR-sg W faar
BHLh LTt Y fafaer Emifor g & #Ace Far gl

forel TSI T JETT &1 HFATH A H AT @ "eht W Fat H, Srad IRfHw
fAder, TRETE dTd 3R FARET TaTg AT i &1 38D HTARD, ZafFAt & forw suerey
faaiyoTr & fafde Tryar &1 fadvor &Y, 9 sfFadt Rauivor, %ot faquivor 3R 3T gEi|
AT, ST 3R fAT07 & el F gl Aaaaiver fadey & ®re 3R Jhara & Hedis
|

HARTET AR 3R fAder o gRaarads aaqa # JgT aRad-Idr & Ascd HI aredm |
HIHAeTA & AR ef¥aIuil &1 fadwor oY, foaet Al 3 a=heh fifaera gt yonfoat it
e 3R facel srdeaaeanst W 3ad Afeard anfde €

IATU fF THTI3RUH JUTT FehRTcHDb P aTdTaioT Pl garar a1 3 HHARY @I, Scurgend
3R ufAuRor &t ger 7 HA Arere &t §1 HAT ST b UHW T H AHTT HY, A
ardieh B, e dAcjed 3R gig 3R e & e |

Q. No.8. Describe the following:-

(1)

()

(3)

(4)

Discuss the different types of wage payment systems, including time-based, output-based,
and competency-based methods, and their implications for employee motivation and
compensation. Additionally, analyze the role of incentive plans in incentivizing performance
and achieving organizational goals.

Evaluate the regulatory framework governing NBFCs and the measures taken to ensure
financial stability and consumer protection and explain the roles played by NBFCs in
providing financial services and facilitating economic growth.

Analyze and evaluate the Black-Scholes model and how it aids investors and traders in
determining the theoretical value of options and assessing their risk-return profile.

Explain the different roles individuals play in the buying process, including initiators,
influencers, decision-makers, buyers, and users. Analyze the stages of the consumer buying
behaviour process, such as problem recognition, information search, evaluation of
alternatives, purchase decision, and post-purchase evaluation.



(1)

()

(3)

(4)

FHY-HTUTR, 3m5eqe-3nmenia 3R Qegar-3maia adiet @fed ffe U & daa farar
guTTerdt 3R derary IRoT 3R 3Tt & fow 396 [AfRard w oat w31 sas 3ifafs, geda
& PcdTlod e HR TISATCHD 83T Bl U Bl H WcaTe AISTATHT Y $fHehT T fargwor
|

lauTstcde g1l # TAGTHH gRT [AHTS IS A3 T carear ol |

Clh-Fhled Hisel Pl TAHTUT 3R Hediehad < 3R g At 3R IRt o [Adear &
gifas Fea AURT Fa 3R 3% ANEH-Red NEEa o 3Thda T 7 HA T Hl
gl

ARHABATIT, GATTAT A arelt, 0TI o1t arell, @IGRT AR SUAITHRATHT Afed TIGRT TiRaT
# cafehal gRT fAHTS STTet arell faffieer HfapIai & carear &l | SudHRA Wlig IaeR ufhar &
TUTF T FAFTOT &S, T FHAEIT DI UgaTd, AT @i, Adhedr d1 Hedide, Tilg Ao 3R
G1¢ & d1G T HedThe |




Q. No.
(1)

)

(3)
(4)

(1)
(2)

(3)

(4)
Q. No.
1)
)

(3)

(4)

(1)
()

(3)

(4)

Q. No.

(1)
()

Economics (Subject Code: 0002)

Part-1 (60 marks)

1: Describe the following:-
Distinguish between Laws of Returns and Laws of Returns to Scale. Give examples.

For a given production function: Q = A L% K®?, find the MP_ and MPx . Show also that
law of diminishing returns holds for this function.

Distinguish between economic rent and quasi rent. Can quasi rent be negative?

Explain Baumol’s sales maximization model with suitable diagram.

ufawa & Agat aur Y9 & ufdwa & e & ag Hfaw| sereor o S5

PIS Scued Bord &A1 g3 & Q = A L' K* . MPL @1 MPK ¥d Hifaw | 75 ot
gUsd o 59 Wold W A Ufdwel &1 f@ge aep g ar &

3MTAE TN TAT MHRT T & AT A HIIAT| FAT THE I FHOTcHD o
HehdT &7?

3ugh R & @y, GiAd b IR FTARTABIOT Al H A HST |

2: Describe the following:-
Derive the relationship between MR, AR and eg .

Maximize the utility function U = X2 Y? , subject to the budget constraint X + 4 Y =
10. Also find out the optimal values of X and Y.

Distinguish between conciliation and arbitration. Which of these two, you consider most
effective in resolving industrial disputes and why?

What are the problems of rural labour? How far MGNREGA has helped in ameliorating
their condition?

MR, AR @21 eq & ALY HIY Bl GcUedd HIAT

SUAAT Felad U = X Y Y 31fspdsr Hife s & gore gfdesy &

X+4Y=10. X dA1 Y & AHJRAdH A DI AT DT |

FHSHAT TAT FCIEYAT & ALY A, HITST| SWIH aldl A F 37 fraer e st
o fAuera # 3w gardt AT § gar =6

arHIOT HTHBT B FAT FHAEAE T2 3AD FATY B GURA F FAWW A fhw AT T

ST I |
3: Describe the following:-

Critically evaluate the Keynesian Consumption Function?

Explain the concept of ‘Real Balance ‘Effect’. How does Don Patinkin use it to restate the
Quantity Theory of Money?



©)

What is cartel? What are its advantages and disadvantages?

4) Explain the process of credit creation by commercial banks. Mention also its limitations.
(1) Sl SUHNT Beld BT HTATdAcHD Hedihd DT |
(2) ‘IrEATaS AW GHTE' B IHGURVT FHSTSY | 3 Ufeehed o HaT & aRAT Rgrea &
gacaredr # 38 fhe R e fear 82
(3) PRCH FIT &2 5HD oH JUT Fifaar &ar § ?
(4) afOrege J@t gRT @ Goia & ulhar & Fessd| sahl e off aarsd|
Q. No. 4: Describe the following:-
1) Four students P, Q, R and S appeared in five papers in a test. Their scores out of 100 are
given below:
Students Papers
I I i v \%
P 68 55 46 81 61
Q 60 52 A 43 58
R 84 65 71 A 74
S 68 A 54 76 72
Read the above table and find (i) which student has secured between 55 - 60 percent on an
average, and (ii) who amongst the four has obtained the best average rank position?
@) Write a note on various types of sampling.
3) Examine the Malthusian Theory of gluts.
4) Trace the elements of socialist thought in Mahatma Gandhi’s economic philosophy.
(1)  foreh odem & o gyuEt # IR faardf P, Q, Ry S |iFAferd gul 3ad 100 it &
uTaieh fAFTad &
Students Papers
I I i IV \%
P 68 55 46 81 61
Q 60 52 A 43 58
R 84 65 71 A 74
S 68 A 54 76 72
A A 38 TlieT # oF & HuidATa &1 Ui T 3 Aol &1 3reaga Hifse
auar a Hifew (i) e Tt 3 3waa 55 - 60 ufaa & #AT 36 um Ry €, aur
(i) IRT faafdat & & fraa g 3o g Ta= o fear @2
(2 ufdaaa & [AffeT geRT W feoooh fof@w |
(3) HACUH & Hcgued TAgled @l WIaTor HifST |
(4) T M & 3P g F FATSART TRt & dedr @ FRegifhd Hifaw|

10



Q. No.

1)

)

(3)
(4)
(1)

)

(3)
(4)

Q. No.
1)

(2)
(3)
(4)

(1)
()

(3)
(4)

Q. No.
(1)

()

PART-I11 (60 marks)
5: Describe the following:-

What do you understand by technological changes in agriculture? How these changes have
transformed Indian agriculture? Explain.

What are the sources of agricultural finance? Is the role of institutional finance decreasing?
Give reasons in support of your answer.

Why is gender equality important? Explain.
Enumerate the various methods for collecting primary data for social research.

Y PR A JheAlh aRadal § w1 FHASIT 82 31 URadal o fhH YR AR Py &l
AR P &I &2 FASS |

P O & did F1 § 2 F GEAWIS faaq & fHer F w37 [ 2 30 3O & s
# dRoT Afa|

At FATAT FAF Ascayqul 2 aoia ST |

TG A & forw grufdes ddet & duger & faffiea f_feat o qasd |

6: Describe the following:-

Explain Descriptive and Diagnostic Research Designs. Specify the distinguishing features
between them.

State the characteristics of a good and representative sampling.

Give an account for the indicators of regional imbalances in India.

What measures have been adopted by the Govt. of India to speed up the process of
industrialization and increasing the share of manufacturing in GDP during the last 10 years?
Explain.

TIeRUTTcHS TUT AGTATcHS IJHUTH T Bl HATSA| 3e7eh 7L fARNEAT FIeh
dzgt &1 Seod HIfAT]

T 3 a1 giafafd gfdeda fir RQduanit & seo@ Hifaw |

HRA & &7 3elel & Faehl B TEd Hifaiv|

T TR gRI faord gg auf & 3ifofergor & ufthar & Mg e gar HSdr &
fafaaTor &3 &1 #refiey g &g Far 3ury fhu v § 2 oAz |

7: Describe the following:-

Point-out the main features of the Big Push Theory given by R. Rodan. Mention also its
main points of criticism.
What is disinvestment? When did it started in India? How far it succeeded in achieving its

objectives?
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3) Describe briefly the Theory of Demographic Transition. Is it applicable in India?
Or
Explain multicollinearty? What are its consequences?

4) Discuss the effects of population growth on education and human capital input facilities.

Or
State the properties of Least Square Estimator.

(1) IR V3 gR Ued gl UIrE Fgled & gH@ Tawdnsit @1 Rgifed
BT HBT HTelraeT & yag@ g3 o off adrs|
(2) @Ay & FAT IR &2 HRT A Ig hd URFH 3T 2 TS 3T A 91 A H Ig
el deh Thel §3TT 2
(3) IR HIT HhAUT & THGled Pl HEAT H FASMSY| FIT T& HRA A 9 BT &2
T
IEEEAT P FHASA| SHb AT IROTA BT ?
(4) SAEE gig &1 AT JAT AT ol 3T G ) gHEg H fad=er i)
T
gAdH I HJATAD T FAAVAIN #1 Seor@w AT

Q. No. 8: Describe the following:-
1) Explain allocative, distributive and stabilization functions of an optimum budget.

@) Describe progressive, regressive and proportional taxation with suitable examples/
diagrams.

3) Give an account of recent initiatives undertaken by the Government for the promotion and
development of the MSMEs in India.

4) Give an account of initiatives for gender empowerment undertaken by the state government
in Himachal Pradesh.

(1) TP HJholdH dolc & 3, [AauTeHD, AT [EAAIor S H FASTSY |

(2) e, ufdemeh qur Ui R @ wafRd seexel / REt gRT wHesd|

(3) HRT H TH TH THA § P Ulchied ¢ aUT fadhrd g ThR gRT &l & aui d off 73
Ueall &l Soold HIAT|

(4) RATT YU F TsT AR gRT oifIih HABIAIUT & 301S IS Ugell &bl ol -SirEr
T HIfaT|

12



1. (i)

(i)

(iii)
(iv)

2. (i)

(i)
(iii)

(iv)

3. (i)

(i)
(iii)

(iv)
4. (i)

(i)

Mathematics (Subject Code: 0003)

Part -1 (60 Marks)

Let (X,d) be a compact metric space and T: X — X a contractive map (not necessarily
contraction). Prove that T has a unique fixed pointin X .

Prove that in a complete metric space the complement of a set of first category is of second
category.

Prove that in a metric space the continuous image of a connected set is connected.

Define Hamel basis and prove that any two Hamel bases of a linear space V have the
samecardinal number.

Define convergent sequence and prove that a sequence of real numbers is bounded.

Prove that a bounded sequence of real numbers has a convergent subsequence.

If g is a Riemann integrable on [a, b] and if f(x) = g(x) except for a finite number of

points in [a, b], then prove that f is Riemann integrable and fabf = fab g.

Show that the integral f? logsin x dx is convergent.

2 ’ .
Solve % + 16x = cos 4t for which x(0) = 0 and x (0) = 1 by using Laplace transform

' dx
where x = —
dt

Prove that every integral domain can be imbedded in a field.

If p is a prime number of the form 4n + 1, prove that p = a® + b? for some integers
a,b.
Define module and prove that every abelian group G is a module over the ring of integers.

Show that each branch of a hyperbola 2xy = ¢,(c; > 0) is mapped on the linev =¢, by
the transformation w = z? where w = u + iv.

Let two functions f and g be analytic inside and on a closed contour C. If |f(z)| > |g(2)|
at each point on C, then prove that the functions f(z) and f(z) + g(z)  have the same

number of zeros, counting multiplicities, inside C.
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(iii)

(iv)

5. (i)

(ii)
(iii)
(iv)
6. (i)
(ii)
(iii)
(iv)
7.i)

(i)
(iii)

(iv)

8. (i)

(i)
(iii)

Give an example where flow occurs from a low pressure region to a higher pressure one.
Explain the apparent contradiction.
If V is a finite dimensional inner product space and if W is a subspace of I/, then prove that

V=w+Ww

Part -11 (60 Marks)

Let (X, 1) be a topological space and (Y, ty)be a subspace of (X, t). Prove that for A c Y,
p € Yis ty —limit point of A if and only if p is a T —limit of A.

Define Lindelof Space and prove that every second countable space is a Lindelof space.
Prove that every closed subspace of a locally compact Hausdorff space is locally compact.
Prove that every completely regular space is regular.

Prove that every interval is a measurable set and its measure is its length.

Prove that a continuous function defined on a measurable set is measurable.

Prove that the space LP is separable for 1 < p < oo.

Find the Fourier transform of the function defined as g(t) = e %’ a>0

Let X and Y be normed spaces over the field K and T: X — Y be a bounded linear operator.
Prove that the null space X(T) is closed.

Prove that a finite dimensional normed space is a Banach space.

Let X be a normed space over the field K and let x, € X. Prove that there exists a bounded
linear functional g on X such that g(x,) = ||xoll and ||g]| = 1

Prove that a Hilbert space H is separable if and only if it has a countable orthonormal

basis.

Prove that the number of p —sylow subgroups in a group G is equal to o(G) / o(N(P)),
where P is any p —sylow subgroup of G.

State and prove fundamental theorem of Galois theory.

Expand the function f defined by f(x) = |x|, Vx € [—m, ] in Fourier series.

14



(iv) Let z= f(x,y) be a function of two variables. Let Z—i =p and g—; =q. Then, find the

solution of p? + g% = m?
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Statistics (Subject Code: 0004)

Note: Use of Calculator, log tables and statistical tables is allowed.

PART -1 (60 marks)
Q. No. 1.
(1).  Show that the function

Flx) = {xzcos(l/x()), i z 8

is differentiable at x = 0 butf '(x) is not continuous at x = 0.

(2).  Find the solution of the system of equations given below. Is it possible to form a subspace
by the solutions? If yes, then find the basis of subspace.
3x1 +2.25x, =0
4x; +3x, =0
(3).  Find the missing value in the following table:
X 2 3 4 5 6
f(x) | 225 ? 49.2 39.5 54.3

(4).  Find the Rank and Nullity of the following matrix:

1 0 3
A=|0 2 0

1 2 1

Q. No. 2.

(1). If A and B are independent events, then show that
(i) A and B¢ are independent
(ii) A€ and B¢ are independent

(2).  State and prove the Bayes’ theorem.

(3). IfX; and X,are independent rectangular variable on [0, 1], find the distribution ofX; /X;.

(4). Let X be a random variable denoting the number of tosses required to get two consecutive
heads, when a fair coin is tossed. Find the probability generating function of X.

Q. No. 3.

(1).  After shift of origin and change of scale, a frequency distribution of a continuous variate
takes the form as under:-

Step deviation -4 | -3 -2 -1 0 1 2 3
Frequency 2 5 7 13 21 16 8 3
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If the mean and variance of the distribution are respectively 21.9 and 63.9725, find the

original frequency distribution.

(2). In a certain experiment to compare two type of animal food A and B, the following results

on increase in weights were observed in animals:

Animal number 1 2 3 4 5 6 7 8 Total

Increase Food A |53 51 47 50 52 53 49 51 406

weightinlb | FoodB |53 55 49 52 54 53 51 54 421
Assuming that the same set of eight animals was used for both foods, can it be concluded
that food B is better than food A?

(3).  Write the equation of symmetric logistic curve and discuss its fitting by the method of three
selected points.

(4). The sum of products of prices and quantities for the current year 1 and base year 0 for 5
items are:

> podo = 782, ) pods = 1008, ) pig = 1084, ) pg; = 1329
Obtain the Fisher’s index for this data and show that it satisfies both time reversal and factor
reversal tests.

Q. No. 4.

(1). State and prove the factorization theorem. Let X;, X5, ..., X,, be a random sample from
uniform U[0, 8], 8 > 0 population. Find the sufficient statistics for 6.

(2).  Obtain the most general form of distribution differentiable in 6, for which the sample mean
is the maximum likelihood estimator.

(3).  Let p be the probability that a coin will fall head in a single toss in order to test Hy: p =%
against Hy:p = %. The coin is tossed 6 times and H, is rejected if more than 3 heads are
obtained. Find the probability of type I error.

(4). A finite population of size 100 is divided into 2 strata. The sizes of the two strata are 40, 60
and the true variance of stratum 1 is four times the true variance of stratum 2. If a sample of
size 28 is to be selected from the population, obtain the number of units to be selected from
each of the stratum under Neyman allocation.

PART — 11 (60 marks)

Q. No. 5.

(1).  Show that the function

f(z) = cosecz

has a simple pole at z = 0.
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(2).
(3).
(4).

Q. No.

(1).
).

(3).
(4).

Q. No.

(D).

().

(3).

(4).

Construct a pair of Latin squares of size 5 using the elements of Galois field GF (5).

Describe Durbin-Watson test for autocorrelation, clearly stating the underlying assumptions.
For the following data which gives the number of defectives in 10 samples each of size 100
items, construct 3-¢ limits for p chart and comment on the state of the control of the

process.

=
N
w
S
o1
(o]
~
oo
o

Sample No.: 10
No. of Defectives: |5 |8 |9 |7 |11(7 |8 |7 |10]| 8

6.

Construct a 2* factorial design in 2 blocks of 8 treatments each confounding the effect ACD.
For amodel Y; = By + B1X; + &;;1 = 1,2, 3, find the BLUESs of 3, and 8; where X; = —1,
X, =0,and X; = 1.

Differentiate between process control and product control and give one example of each.

Check the irreducibility of following Markov chain with state space S = (1, 2, 3,4,5)

[.4 .3 .3 0 O]
|0 .5 0 .5 0|
p=|5 0 .5 0 O
[o 5 0 .5 oJ
0 .3 0 .3 .4

7.

Consider a single sampling plan with N = 1000, n = 89, ¢ = 2. Compute the probability of
acceptance of the lot and Average Outgoing Quality (AOQ) of the lot if the lot fraction
defective is 0.01.
Obtain the dual of the following LPP:
Maximize Z = 2x; + 5x, + 6x3
subject to
5x1 + 6x; —x3 <3
—2x1 +x, +4x3 < 4
X1 —5x,+3x3<1
—3x1 —3x, +7x3< 6
X1,%X2,x3 =0
Consider a series of three independent components where the life length of each component

follows uniform distribution over (0 20).
0] Find the reliability of the system.
(i) Find the expected system life.
The scores of two groups of persons, one under placebo and other under drug are given as
follows:
Scores under Placebo (X): 10 13 12 15 16 8 6
Scores under Placebo (Y): 20 14 7 9 17 18 19 25 24

18



Q. No.

(0.

().

).

(4).

Use U-test to test the null hypothesis that the distributions of scores under placebo and
scores under drug are identical. It is given that the tabulated value of U forn; =7, n, =
9and a = 0.05 is 12.

8.

Calculate the missing values in the following ANOVA table:

Source of variation | d.f | Sum of Square | MeanS.S. F
(S.S) ratio
Between batches 3 X 147.80 w
Error y 1513.50 z
Total 25 |u

Let m; and m, denote two bivariate normal populations where m;~N,(u;,A) and
my~N,(uy, A) with y{ = (2,3),;14 =0, 4),A= [3 g] Compute the Mahalonobis
distance between mr; and ,.

Find a generalized inverse G of the matrix A and show that trace (AG)=rank(A).

2 2 3

A=I1 0 1

3 2 4

If Y is Ny(u,X) where
1 0 0 0
_10 2 0 0
=10 0 3 -—4|

0 0 -4 6

find the variables that are independent.
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Space for rough work
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