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Please read each of the following instructions carefully before attempting questions. 

1. There are EIGHT questions in TWO Parts in each subject, i.e. Economics, Mathematics and 

Statistics.   

2. The candidate has to attempt (06) SIX questions in all either in English or Hindi by choosing 

at least (03) THREE questions from each part of the concerned subject. 

3. All questions carry equal marks. Each question will consist of 04 sub parts having 05 marks 

and word limit will be 150 words for each sub-part.  

4. The candidate has to choose one subject as per his/ her choice, i.e. Economics, Mathematics 

and Statistics (subject code: 0001, 0002 and 0003, respectively). The subject opted by the 

candidate is required to be encoded/ written on the outer OMR portion of the Answer Booklet 

in the prescribed columns titled as ‘SUBJECT/ PAPER’ and ‘SUBJECT CODE’.  

5. Write answers in legible handwriting. Illustrate your answers with suitable sketches, diagrams 

and figures, wherever considered necessary.  

6. Each part of the question must be answered in sequence and in the same continuation. 

7. 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.   

8. 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. 

___________________________________________________________________________ 
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Economics (Subject code: 0001) 

 

PART-I (60 Marks) 
Q. No. 1:  Describe the following:- 

 

(1)  State and explain the Law of Diminishing Marginal Utility. 

(2)  What are the main causes of income inequalities in India? Discuss. 

(3)  Define Adding-up Theorem. Show that when factors of production are paid equal to their 

marginal products, the total product would be just exhausted. 

(4)  How New Welfare Economics is different from Pareto Optimality? Elucidate your answer. 

(1)  ह्वासभान सीभान्त उऩमोगगता के गनमभ को फताइमे तथा व्माख्मा कीजजए। 
(2)  बायत भें आम की असभानताओ ंके प्रभखु कायण क्मा है? वििेचना कीजजए । 
(3)  मोग प्रभेम को ऩरयबावित कीजजए। मह ददखाइमे दक जफ उत्ऩादन के साधनों को उनके सीभान्त उत्ऩाद के 

फयाफय बगुतान दकमा जाता है तो कुर उत्ऩाद ऩयूी तयह से सभाप्त हो जाता है। 
(4)  दकस प्रकाय नमा कल्माणिादी अथथशास्त्र ऩयेटो अनकूुरतभ से गबन्न है? अऩने उत्तय को सभझाइमे। 
 

Q. No. 2: Describe the following:- 

 

 (1)  Differentiate between matrices and determinants. Write a note on their uses in Economics. 

(2)  A firm produces X units of output per week at a total cost of ₹ (1/3X
3
 – X

2
 + 5X +3).                                      

Find the output at which marginal variable cost and average variable cost are same. 

(3)  Critically discuss the marginal productivity theory of wages. 

(4)  Present a critical review of social security measures in India. 

(1)  आव्मदूहकी तथा सायजणकों भें बेद कीजजए। अथथशास्त्र भें उनके उऩमोगों ऩय एक दटप्ऩणी गरजखए। 
(2)  एक पभथ िस्त ुकी X इकाइमों का उत्ऩादन प्रगत सप्ताह कुर रागत ₹ (1/3 X3 – X2 + 5 X + 3) ऩय कयता          

  है। उत्ऩाद की िह भात्रा फताइमे जजस ऩय सीभान्त ऩरयितथनीम रागत तथा औसत ऩरयितथनीम रागत सभान हो। 
(3) भजदयूी के सीभान्त उत्ऩादकता गसद्धान्त की आरोचनात्भक व्माख्मा कीजजए। 
(4) बायत भें साभाजजक सयुऺा उऩामों की सभारोचनात्भक सभीऺा प्रस्ततु कीजजए । 
 

Q. No. 3: Describe the following:- 

 

 (1)  Explain the demand pull inflation and cost push inflation with suitable diagrams. 

 

(2)  Why is there an ‘upper and lower’ turning point in a trade cycle? Explain. 

 

(3)  Critically examine the Purchasing Power Parity theory of foreign exchange rate. 

 

(4)  How do open market operations regulate effective demand in an economy?   
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(1) भांग जन्म भदु्रास्पीगत तथा रागत जन्म भदु्रास्पीगत को उगचत येखागचत्रों के भाध्मभ से सभझाइमे । 
(2) दकसी व्माऩाय चक्र भें 'ऊऩय ' तथा ' नीचे ' भोड़ - वफन्द ुक्मों होते है? 

(3) विदेशी विगनभम दय के क्रमशवि सभता गसद्धान्त का आरोचनात्भक ऩयीऺण कीजजए। 
(4) दकसी  अथथव्मिस्था भें खुरे फाजाय की दक्रमामें दकस प्रकाय प्रबािी भांग को गनमगभत कयती हैं? 

 

Q. No. 4:  Describe the following:- 

 

(1)  Mention the main characteristics of a normal frequency distribution. 

 

(2)   What is an Ideal Index Number? Compute Fisher’s Index Number from the following data: 

Commodity                                        2020                                                      2023 

                                        ____________________________________________________________ 

                                             Price                           Quantity             Price                          Quantity   

           A                                  12                                  10                     15                                  12 

           B                                  15                                    7                      20                                    5 

           C                                  24                                    5                      20                                     9 

           D                                    5                                    16                     5                                    14 

 

(3)  ‘The essence of the physiocrats lay in their concept of natural order.’  Discuss. 

 

(4)   Give a brief account of the instruments of monetary policy. 

(1) प्रसामान्य आवृत्ति बंटन की प्रमुख त्तवशेषताओ ंका उले्लख कीत्तिए । 
 

(2) एक आदशश सूचकांक क्या होता है ? त्तनम्न   समंको ंसे त्तिशर  के  सूचकांक की गणना कीत्तिएः  
_______________________________________ 

वसु्त           2020                      2023 

             _______________________________ 

              कीमत      मात्रा       कीमत     मात्रा 

_______________________________________ 

  A           12          10          15         12 

  B           15            7          20           5 

  C           24            5          20           9 

  D           5             16          5          14 

_______________________________________ 

 

(3) ' प्रकृत्ततवात्तदयो ंकी मूलधारा उनके प्राकृत्ततक व्यवहार की अवधारणा में त्तनत्तहत है। '  
     व्याख्या कीत्तिए । 
 

(4) मौत्तिक नीत्तत के उपकरणो ंका संत्तिप्त त्तववरण प्रसु्तत कीत्तिए । 
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                                          PART-II (60 marks) 

Q. No. 5:  Describe the following:- 

 (1)  State and explain the reasons for declining contribution of agricultural sector in national 

income of India. 

(2)  Discuss the problem of rural indebtedness. What remedial measures would you suggest? 

 

(3)  Briefly discuss the status of women in formal and informal sector. 

 

(4)  Mention the qualities of a good schedule/questionnaire.    

 

(1) बायत की याष्ट्रीम आम भें कृवि ऺेत्र के घटते हुए मोगदान के कायणों को फताइमे तथा सभझाइमे। 
(2) ग्राभीण ऋणग्रस्तता की सभस्मा की वििेचना कीजजए । इसभें सुधाय हेत ुआऩ क्मा सुझाि देंगे? 

(3) औऩचारयक तथा अनौऩचारयक ऺेत्र भें भदहराओ ंकी जस्थगत की संऺेऩ भें वििेचना कीजजए । 
(4) एक अच्छी अनुसूची / प्रश्नािरी की विशेिताओ ंका उल्रेख कीजजए। 
 

Q.No.6:    Describe the following:- 

  

(1)  What are the methods of data collection? Why sampling method is preferred over census 

method? Elucidate your answer. 

 

(2)  What is understood by a research design? Specify the subject matter of a research design. 

 

(3)  Evaluate the Wiseman- Peacock Hypothesis with reference to public expenditure. Is it relevant 

in Indian context? 

 

(4)  Distinguish between internal and external public debt. Describe the various methods of 

repayment of internal public debt. 

(1) सभंक - संग्रहण की विगधमों को फताइमे। प्रगतदशथ विगध को जनगणना विगध की तुरना भें क्मों      

     प्राथगभकता दी जाती है ? अऩने उत्तय को स्ऩष्ट कीजजए। 
(2) शोध प्रकल्ऩ से आऩ क्मा सभझते हैं? एक शोध प्रकल्ऩ की वििम - िस्त ुको गचजन्हत कीजजए । 
(3) सािथजगनक व्मम के संदबथ भें िाइज़भेन - ऩीकॉक उऩकल्ऩना का भूल्मांकन कीजजए। क्मा मह बायतीम  

     संदबथ भें प्रासंगगक है? 

(4) आंतरयक तथा फाह्य सािथजगनक ऋण भें बेद कीजजए । आंतरयक सािथजगनक ऋण के ऩुनबुथगतान की        

     विगबन्न विगधमों का िणथन कीजजए । 
 

Q. No. 7: Describe the following:- 

 

(1)  Explain Weber’s theory of industrial location. 

 

(2)  Discuss the role of MSMEs in the Indian economy. 
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(3)  Explain the Optimum Theory of Population. Give views of Dalton and Robbins in this context. 

     Or 

Define autocorrelation. What factors cause autocorrelation ? 

(4)  Describe in brief Everett Lee’s theory of migration. 

    Or 

       Mention the kinds of econometric models.  

(1) फेफय के औद्योगगक स्थानीकयण के गसद्धान्त को सभझाइमे। 
(2) बायतीम अथथव्मिस्था भें एभ एस एभ ई की बूगभका की वििेचना कीजजए। 
(3) जनसंख्मा के अनुकूरतभ गसद्धान्त को सभझाइमे। इस संदबथ भें , डाल्टन तथा यॉवफन्स के विचायों को      

     फताइमे । 
    मा 
     स्िसहसंफंध को ऩरयबावित कीजजए । दकन कायकों के कायण स्िसहसंफंध होता है? 

(4) एिेयेट्ट री के देशान्तयण गसद्धान्त की संऺेऩ भें व्माख्मा कीजजए । 
    मा 
      अथथगभतीम भॉडरों के प्रकायों का उल्रेख कीजजए। 

 

Q. No.8: Describe the following:- 

 

(1)  Examine critically the Rostow’s Theory of Growth. 

 

(2)  Do you agree that rural unemployment has increased in India in the recent years? Substantiate 

your answer and suggest measures to deal with this problem. 

 

(3)  Discuss the pros and cons of Swadeshi movement vis- a- vis globalization. 

 

(4)  Highlight the importance of tourism for the economy of Himachal Pradesh. 

 

(1) योस्टोि के संिवृद्ध गसद्धान्त का आरोचनात्भक ऩयीऺण कीजजए । 
(2) क्मा आऩ इस विचाय से सहभत हैं दक अबी हार के ििों भें बायत भें ग्राभीण फेयोजगायी भें िवृद्ध हुई है?         

     अऩने उत्तय के ऩऺ भें प्रभाण दीजजए तथा इस सभस्मा से गनऩटने के गरए उऩाम सुझाइमे । 
(3) स्िदेशी आन्दोरन फनाभ िैश्वीकयण के ऩऺ -विऩऺ भें तकथ  दीजजए । 
(4) दहभाचर प्रदेश की अथथव्मिस्था के गरए ऩमथटन के भहत्ि ऩय प्रकाश डागरए।  
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Mathematics (Subject Code: 0002) 

PART-I (60 Marks) 
 

1. (i) Let (𝑋, 𝑑) be a metric space. Prove that each open sphere in 𝑋 is an open set. 

(ii) Let  𝑌, 𝑑𝑌  be a subspace of a metric space  𝑋, 𝑑 . Prove that 𝑌 is complete ⇒ 𝑌 is 

closed. 

(iii) Define Bolzano-Weierstrass property and prove that a compact metric space has the 

Bolzano-Weierstrass property. 

(iv) If 𝑇: 𝑉 → 𝑉  be a linear operator from an n-dimensional linear space 𝑉 into a linear 

space 𝑉 , prove that  

dimℵ  𝑇 + dimℝ 𝑇 = dim 𝑉. 

2. (i) Find the asymptotes of the curve 

𝑥3 + 𝑦3 = 3𝑎𝑥𝑦. 

(ii) If 𝑢 = sec−1  
𝑥3+𝑦3

𝑥+𝑦
 , prove that 

𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 2 cot 𝑢. 

(iii) Prove that the product of two functions of bounded variation is also of bounded 

variation. 

(iv) If  𝑓𝑛  is a sequence of continuous functions on an interval  𝑎, 𝑏  and if 𝑓𝑛 → 𝑓 

uniformly on  𝑎, 𝑏 , then prove that 𝑓 is continuous on  𝑎, 𝑏 . 

3. (i) The number of bacteria in a certain culture grows at a rate proportional to the 

 number present. Show that for arbitrary constants 𝐴 and 𝑘, the number of  bacteria at 

time 𝑡 is equal to 𝐴𝑒𝑘𝑡 . 

(ii) Under which operation, the set  

 ⋯ , −3, −2, −1,0,1,2,3, ⋯  

 Forms a group. Verify? 
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(iii) Prove that any field is an integral domain. 

(iv) If 𝑅 is a commutative ring with unit element and 𝑀 is an ideal of 𝑅, prove that 𝑀  is 

a maximal ideal of 𝑅 if 𝑅/𝑀 is a field. 

4. (i) Find the maximum value of 𝑃 = 8𝑥 + 3𝑦, subject to the constraints 

𝑥 ≥ 0, 𝑦 ≥ 0, 𝑥 + 𝑦 ≤ 3,4𝑥 + 𝑦 ≤ 6 

(ii) Show that an analytic function in a domain with its derivative zero for each point  of 

the domain is constant. 

 

(iii) Show that the transformation 𝑤 =
1

𝑧
 maps a horizontal line 𝑦 = 𝑐2 𝑐2 ≠ 0  onto the 

circle 

𝑢2 +  𝑣 +
1

2𝑐2
 

2

=  
1

2𝑐2
 

2

, 

 Where 𝑤 = 𝑢 + 𝑖𝑣 and 𝑧 = 𝑥 + 𝑖𝑦. 

 

(iv) Find the centre of gravity of three equal particles placed at the vertices of a triangle. 

 

PART-II (60 Marks) 

5. (i) Six boys and six girls sit together in a row randomly. Find the probability that the 

 six girls sit together. 

 

(ii) If 2𝑥 + 𝑦 = 7 and 𝑥 + 2𝑦 = 7 are the two regression lines, respectively, then find  

the correlation coefficient between 𝑋 and 𝑌. 

 

(iii) Find the value of  
1

1+𝑥
𝑑𝑥

1

0
 by trapezoidal rule taking 𝑛 = 2. 

(iv) Find the Fourier transform of the function defined by 

𝜒 −𝑎 ,𝑎  𝑡 =  
1,  𝑡 ≤ 𝑎
0,  𝑡 > 𝑎

, 𝑎 > 0  

6. (i) Let 𝑋 be any uncountable set and 

𝜏 =  𝐺: 𝐺 = 𝜙 𝑜𝑟 𝐺 ⊂ 𝑋 such that 𝑋 − 𝐺 is countable  

 Show that 𝜏 is a topology on 𝑋. 

 

(ii) Let  𝑋, 𝜏  be a topological space. Prove that 𝑋  is second countable space ⇒ 𝑋  is 

 first countable space. 

 

(iii) Let  𝑋, 𝜏  be a compact space,  𝑌, 𝜏 ′  a Hausdorff space and 

𝑓: 𝑋
1−1
   
𝑜𝑛𝑡𝑜

𝑌 

 be a continuous function. Prove that 𝑓 is a homeomorphism. 
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(iv) Let  𝑋, 𝜏  be a topological space. If 𝐷 is a component of 𝑋, then prove that 𝐷  is 

 closed.  

 

7. (i) Let 𝑋  and 𝑌  be normed spaces over the field 𝕂  and 𝑇: 𝑋 → 𝑌  a linear operator. 

 Prove that 𝑇 is continuous if and only if 𝑇 is bounded. 

 

(ii) Prove that all norms on a finite dimensional linear space are equivalent. 

 

(iii) Prove that normed space is isometrically isomorphic to a dense subspace of a Banach 

space. 

 

(iv) If 𝑥 and 𝑦 are any two vectors in an inner space 𝑋, then prove that  
  𝑥, 𝑦  ≤  𝑥  𝑦 . 

8. (i) Prove that the intersection and difference of two measurable sets are 

 measurable. 

 

(ii) Prove that each step function is a simple function. 

(iii) If a sequence  𝑓𝑛  converges in measure to 𝑓, then prove that the limit function 𝑓 is 

unique a.e. 

 

(iv) Let  𝑓𝑛  be an increasing sequence of non-negative measurable functions and let 

 𝑓 = lim
𝑛→∞

𝑓𝑛 . Prove that 

 𝑓 = lim
𝑛→∞

 𝑓𝑛 . 
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Statistics (Subject Code: 0003) 

 

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

 

PART– I (60 marks) 
 

Q. No. 1. Describe the following:- 

 

(1). Discuss the convergence of the series 

 
1

𝑛(𝑛 + 1)

∞

𝑛=1

 

(2). Let 𝑇  be a linear transformation from 𝑅3  into 𝑅2 , where  𝑇(𝑋) = 𝐴𝑋, 𝐴 =  
1 1 0
−1 0 1

 and 

𝑋 = (𝑥, 𝑦, 𝑧)/
.  Find range(T), rank (T) and Kernel(T)with its dimension. 

 

(3). Evaluate the following integral  

 
𝑑𝑥

3 + 2𝑥

1

0

 

using trapezoidal rule with 𝑛 = 4 

 

(4). Find the values of𝛼 and 𝛽, so that following system of linear equations has infinite number of 

solutions. 

𝑥 + 𝑦 + 2𝑧 = 3, 𝑥 + 𝛼𝑧 = 𝛽, 𝑦 + 3𝑧 = 3. 

Q. No. 2. Describe the following:- 

 

(1). From the data relating to the yield of dry bark (𝑋1), height (𝑋2) and girth (𝑋3) for 18 plants, 

the following correlation coefficient were obtained:  

𝑟12 = 0.75,  𝑟13 = 0.70 and 𝑟23 = 0.50. 

Find the partial correlation coefficient 𝑟12.3 and multiple correlation coefficient 𝑅1.23. 

 

(2). For a binomial distribution consisting of n=5 independent trials with the probability of success 

as p, the probabilities of 1 and 2 successes are 0.4096 and 0.2048 respectively. Find the 

parameter ‘p’ of the distribution. 

 

(3). Show that mean of Cauchy distribution does not exist. 

 

(4). If 𝑋1 and 𝑋2  are independent random variates on Uniform U (0, 1), find the distribution of 

𝑋1𝑋2. 

Q. No. 3. Describe the following:- 

 

(1). Let Y be a random variable with moment generating function 𝑀𝑦 𝑡 = 𝑒3𝑡 1 − 5𝑡 −1. Obtain 

the moment generating function of 𝑋 = 2𝑌 − 6. 
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(2). Show that for 𝑡-distribution with 𝑛 degree of freedom, mean deviation about the mean is given 

by: 

 𝑛Γ  
𝑛 − 1

2
 / 𝜋Γ  

𝑛

2
  

(3). Following table gives the sales of a leading departmental store. Fit a straight-line trend by 

method of least squares and obtain the trend values. Estimate the sales of the store for the year 

2006 and 2007. 

 

Year: 1995 1997 1998 1999 2000 2001 2004 

Sales (Crores Rs.): 77 88 94 85 91 98 90 

 

(4). On a certain date the Ministry of Labour retail price index was 204.6. The percentage increase 

in price over some base period were: Rent65, Clothing 220, Fuel and Light 110, Miscellaneous 

125. What was the percentage increase in food, given that the weights of the different items 

were:  Food 60, Rent 16, Clothing 12, Fuel and Light 8 and Miscellaneous 4? 

 

Q. No. 4. Describe the following:- 

 

(1). Prove that the Maximum likelihood estimate of the parameter 𝜃 of a population having density 

function: 

 𝑓 𝑥 =
2

𝜃2
 𝜃 − 𝑥   0 < 𝑥 < 𝜃, 

for a sample of unit size is 2𝑥, 𝑥 being sample value. Show that the estimate is biased.  

 

(2). Let 𝑋1,  𝑋2 , … , 𝑋𝑛  be a random sample from uniform 𝑈[0, 𝜃], 𝜃 > 0 population. Show that  

T =  max     Xi = X(n) is complete sufficient statistics for 𝜃. 
        1 ≤ 𝑖 ≤ 𝑛  

 

(3). If 𝑥 ≥ 1 is the critical region for testing  𝐻0: 𝜃 = 2  against 𝐻1: 𝜃 = 1,  on the basis of single 

observation from the population 𝑓 𝑥, 𝜃 = 𝜃𝑒−𝜃𝑥   ; 0 ≤ 𝑥 < ∞.  Obtain the values of type I and 

type II errors.  

 

(4). In stratified random sampling with two strata, a sampler wants to take 𝑛1 = 𝑛2 instead of the 

values (𝑛1)𝑁  and (𝑛2)𝑁given by the Neyman allocation. Let  𝑉(𝑦 𝑠𝑡) and 𝑉(𝑦 𝑠𝑡)𝑁  denote the 

variances given by  𝑛1 = 𝑛2  and Neyman allocation respectively. Show that the fractional 

increase in variance is: 

𝑉(𝑦 𝑠𝑡) − 𝑉(𝑦 𝑠𝑡)𝑁

𝑉(𝑦 𝑠𝑡)𝑁
=  

𝑟 − 1

𝑟 + 1
 

2

 

where 𝑟 = (𝑛1)𝑁  𝑛2 𝑁 . 

 

PART-II (60 marks) 
Q. No. 5. Describe the following:- 

 

(1). Show that the function  

 𝑓 𝑧 =
𝑧2 + 2𝑧 + 1

𝑧2 + 5𝑧 + 2
 

has a pole of order 2at 𝑧 = ∞. 
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(2). Using the method of differences, construct a Balanced Incomplete Block Design (BIBD) for 

𝑣 = 7 treatments arranged in blocks of size 𝑘 = 3. 

 

(3). Discuss the testing of hypothesis and estimation of confidence intervals in case of a simple 

linear regression model.  

 

(4). What is meant by autocorrelation? Discuss the theoretical and practical consequences of 

autocorrelation in detail. 

 

Q. No. 6. Describe the following:- 

 

(1). For a 2
4
 -factorial experiment, the key block is given as (1), ac, cd, ad, b, abc, bcd and abd. 

Identify the confounded effect and obtain the other block. 

 

(2). Consider the model 𝐸 𝑦1 = 2𝛽1 + 𝛽2 , 𝐸 𝑦2 = 𝛽1 − 𝛽2  , and 𝐸 𝑦3 = 𝛽1 + 𝛼𝛽2  with 

𝑉 𝑦𝑖 = 𝜎2; 𝑖 = 1, 2, 3 and 𝐶𝑜𝑣 𝑦𝑖 , 𝑦𝑗  = 0 for all 𝑖 ≠ 𝑗. Obtain the value of 𝛼 so that the best 

linear unbiased estimators of 𝛽1 and 𝛽2 are uncorrelated. 

(3). How do you set the control limits for 𝑅- chart in statistical quality control? Explain briefly. 

 

(4). Find the stationary distribution of Markov chain with the transition matrix 𝑃 =  
1

2

1

2

1 0
 . 

 

Q. No. 7. Describe the following:- 

 

(1). Define a consumer and consumer’s risk. How is consumer’s risk different from producer’s risk?  

 

(2). Discuss the simplex method of linear programming problem with an example.  

 

(3). Derive expression for the reliability of a test at length ‘𝑘′ in terms of its reliability at length ‘ℎ′. 

Suppose that a test has reliability coefficient of 0.60. Find (i) its reliability when its length is 

doubled and (ii) the length to which it must be extended so as to have reliability coefficient of 

0.90. 

 

(4). Using Wolfowitz Run test examine whether the two sample are coming from the same 

population. 

X: 75.1, 78.7, 75, 75.4, 74.8, 80.3, 76.8, 83.8, 73.2, 76.2, 78.1, 79.4, 77.3, 77.8, 79.2 

Y: 71.8, 75.9, 75.2, 71.4, 70.2, 73.3, 77.9, 73.4, 78.4, 79.1, 73.8, 75.3, 75.7 

Q. No. 8. Describe the following:- 

 

(1).  Consider an experiment involving six treatments in four randomized blocks. The sum of 

squares are given as: Sum of squares due to treatments (SST) = 901.19, Total sum of 

squares (TSS) = 1350.25, Sum of squares due to blocks (SSB) = 219.43. Construct the 

ANOVA table of the experiment. 
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(2). The data matrix for a random sample of size 𝑛 = 3 from a bivariate normal population is 

Χ =  
6 9

10 6
8 3

 . 

 

Evaluate the observed 𝑇2 for 𝜇0
′ = [9, 5]. What is the sampling distribution of 𝑇2? 

 

 

(3).  Find a generalized inverse G of the matrix𝐴 =  
4 2 2
2 2 0
2 0 2

  and show that AGA=A. 

 

(4). What is meant by local control and in what way does it increase the efficiency of an 

experimental design? 
 


