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Q. 1 – Q. 5 carry one mark each. 

 

Q.1 The fishermen, _______ the flood victims owed their lives, were rewarded by the 

government. 

 

(A) whom (B)  to which (C)  to whom (D)  that 

 

 

Q.2 Some students were not involved in the strike. 

 

If the above statement is true, which of the following conclusions is/are logically 

necessary? 

 

1. Some who were involved in the strike were students. 

2. No student was involved in the strike. 

3. At least one student was involved in the strike. 

4. Some who were not involved in the strike were students. 

(A) 1 and 2  (B)  3 (C)  4 (D)  2 and 3 

 

 

Q.3 The radius as well as the height of a circular cone increases by 10%. The percentage 

increase in its volume is ______.  

 

(A) 17.1 (B)  21.0 (C)  33.1 (D)  72.8 

 

 

Q.4 Five numbers 10, 7, 5, 4 and 2 are to be arranged in a sequence from left to right following 

the directions given below: 

1. No two odd or even numbers are next to each other. 

2. The second number from the left is exactly half of the left-most number. 

3. The middle number is exactly twice the right-most number. 

 

Which is the second number from the right? 

 

(A) 2 (B) 4 (C)  7 (D)  10 

 

 

Q.5 Until Iran came along, India had never been ________________ in kabaddi. 

 

(A) defeated (B) defeating (C)  defeat (D)  defeatist 
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Q. 6 – Q. 10 carry two marks each. 

 

Q.6 Since the last one year, after a 125 basis point reduction in repo rate by the Reserve Bank 

of India, banking institutions have been making a demand to reduce interest rates on small 

saving schemes. Finally, the government announced yesterday a reduction in interest rates 

on small saving schemes to bring them on par with fixed deposit interest rates. 

 

Which one of the following statements can be inferred from the given passage? 

 

 (A) Whenever the Reserve Bank of India reduces the repo rate, the interest rates on small 

saving schemes are also reduced 

 (B) Interest rates on small saving schemes are always maintained on par with fixed deposit 

interest rates 

 (C) The government sometimes takes into consideration the demands of banking 

institutions before reducing the interest rates on small saving schemes 

 (D) A reduction in interest rates on small saving schemes follow only after a reduction in 

repo rate by the Reserve Bank of India 

 

 

Q.7 In a country of 1400 million population, 70% own mobile phones. Among the mobile 

phone owners, only 294 million access the Internet. Among these Internet users, only half 

buy goods from e-commerce portals. What is the percentage of these buyers in the country?  

 

(A) 10.50 (B)  14.70 (C)  15.00 (D)  50.00 

 

 

Q.8 The nomenclature of Hindustani music has changed over the centuries. Since the medieval 

period dhrupad styles were identified as baanis. Terms like gayaki and baaj were used to 

refer to vocal and instrumental styles, respectively. With the institutionalization of music 

education the term gharana became acceptable. Gharana originally referred to hereditary 

musicians from a particular lineage, including disciples and grand disciples.  

 

Which one of the following pairings is NOT correct? 

 

(A) dhrupad, baani 

(B) gayaki, vocal 

(C) baaj, institution 

(D) gharana, lineage 

 

 

Q.9 Two trains started at 7AM from the same point. The first train travelled north at a speed of 

80km/h and the second train travelled south at a speed of 100 km/h. The time at which they 

were 540 km apart is ______ AM. 

 

(A) 9  (B) 10  (C)  11  (D)  11.30  
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Q.10 “I read somewhere that in ancient times the prestige of a kingdom depended upon the 
number of taxes that it was able to levy on its people. It was very much like the prestige of 

a head-hunter in his own community.” 

 

Based on the paragraph above, the prestige of a head-hunter depended upon ___________ 

 

(A) the prestige of the kingdom  

(B) the prestige of the heads 

(C) the number of taxes he could levy 

(D) the number of heads he could gather 

 

 

 

END OF THE QUESTION PAPER 
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Q. 1 – Q. 25 carry one mark each. 

Q.1 lim௡՜ஶ ෍ ݊݊ଶ ൅ ݇ଶ௡
௞ୀଵ  

is equal to  

(A) 
௘ଷ  (B)  ହ଺ (C)  

ଷସ (D)  
గସ 

 

 

Q.2 Let ܨԦ ൌ ሺݔ െ ݕ ൅ ሻሺଓԦݖ ൅ଔԦ ) be a vector field on ԹଷǤ  The line integral ׬ Ԧ஼ܨ ڄ   is ܥ Ԧ, whereݎ݀

the triangle with vertices ሺͲǡͲǡͲሻ, ሺͷǡͲǡͲሻ and ሺͷǡͷǡͲሻ traversed in that order is  

(A) -25 (B) 25 (C) 50   (D)  5 

 

 

 

Q.3 Let ሼͳǡʹǡ͵ǡͶሽ represent the outcomes of a random experiment, and ܲሺሼͳሽሻ ൌ ܲሺሼʹሽሻ ൌܲሺሼ͵ሽሻ ൌ ܲሺሼͶሽሻ ൌ ͳȀͶ. Suppose that ܣଵ ൌ ሼͳǡʹሽǡ ଶܣ ൌ ሼʹǡ͵ሽǡ ଷܣ  ൌ ሼ͵ǡͶሽ, and ܣସ ൌሼͳǡʹǡ͵ሽ. Then which of the following statements is true? 

(A) ܣଵ and ܣଶ are not independent. 

(B) ܣଷ and ܣସ are independent. 

(C) ܣଵ and ܣସ are not independent. 

(D) ܣଶ and ܣସ are independent. 

 

 

Q.4 A fair die is rolled two times independently. Given that the outcome on the first roll is 1, 

the expected value of the sum of the two outcomes is  

(A) 4 (B) 4.5 (C)  3 (D)  5.5 

 

 

Q.5 The dimension of the vector space of ͹ ൈ ͹ real symmetric matrices with trace zero and the 

sum of the off-diagonal elements zero is 

(A) 47 (B) 28 (C)  27 (D) 26   

 

 

Q.6 Let ܣ be a ͸ ൈ ͸ complex matrix with ܣଷ ് ૙ and ܣସ ൌ  ૙. Then the number of Jordan 

blocks of ܣ is  

(A) 1 or 6  (B) 2 or 3 (C)  4 (D) 5   

 

 

Q.7 Let ܺଵǡ ǥ ǡ ܺ௡ be a random sample from uniform distribution defined over ሺͲǡ ߠ ሻǡ whereߠ ൐ Ͳ and ݊ ൒ ʹ. Let ܺሺଵሻ ൌ  min ሼ ଵܺǡ ǥ ǡ ܺ௡ሽ  and ܺሺ௡ሻ ൌ maxሼܺଵǡ ǥ ǡ ܺ௡ሽǤ Then the 

covariance between  ܺሺ௡ሻ and  ܺሺଵሻȀ ܺሺ௡ሻ is 

(A) 0 (B) ݊ሺ݊ ൅ ͳሻߠ (C) ݊ ߠ   (D)  ݊ଶሺ݊ ൅ ͳሻߠ 
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Q.8 Let ܺଵǡ ǥ ǡ ܺ௡ be a random sample drawn from a population with probability density 

function ݂ሺݔǢ ሻߠ ൌ ఏିଵǡݔߠ Ͳ ൑ ݔ ൑ ͳǡ ߠ ൐ Ͳ. Then the maximum likelihood estimator of ߠ 

is  

(A) 
ି௡σ ୪୭୥೐ ௑೔೙೔సభ  (B) 

ି σ ୪୭୥೐ ௑೔೙೔సభ௡  (C)  ሺς ܺ௜௡௜ୀଵ ሻଵȀ௡ (D) 
ς ௑೔೙೔సభ௡    

 

 

Q.9 Let ௜ܻ ൌ ଴ߚ ൅ ଵ௜ݔଵߚ ൅ ଶ௜ݔଶߚ ൅ ߳௜ǡ for ݅ ൌ ͳǡ ǥ ǡͳͲ, where ݔଵ௜Ԣs and ݔଶ௜Ԣs are fixed 

covariates, and ߳௜Ԣs are uncorrelated random variables with mean Ͳ and unknown variance ߪଶ. Here ߚ଴ǡ ଶ are unknown parameters. Further, define ෠ܻ௜ߚ ଵ andߚ  ൌ መ଴ߚ ൅ ߚመଵ ݔଵ௜ ൅ ߚመଶ ݔଶ௜, where ሺߚመ଴ǡ መଵǡߚ ଴ǡߚመଶሻ is the unbiased least squares estimator of ሺߚ ଵǡߚ  ଶሻ. Then anߚ

unbiased estimator of ߪଶ is  

(A)   σ ሺ௒೔ି௒෠೔ ሻమభబ೔సభ ଵ଴  (B)  σ ሺ௒೔ି௒෠೔ ሻమభబ೔సభ ଻  

(C)  σ ሺ௒೔ି௒෠೔ ሻమభబ೔సభ ଼  (D)  σ ሺ௒೔ି௒෠೔ ሻమభబ೔సభ ଽ  

 

 

Q.10 For ݅ ൌ ͳǡʹǡ͵ǡ let ௜ܻ ൌ ߙ ൅ ௜ݔߚ ൅ ߳௜, where ݔ௜Ԣs are fixed covariates, and ߳௜Ԣs are 

independent and identically distributed standard normal random variables. Here, ߙ and ߚ 

are unknown parameters. Given the following observations,  

 ௜ܻ 0.5 2.5 0.5 ݔ௜ 1 1 -2 

 

 the best linear unbiased estimate of ߙ ൅  is equal to ߚ

(A) 1.5  (B) 1 (C)  1.8 (D)  2.1 

 

 

Q.11 Consider a discrete time Markov chain on the state space ሼͳǡʹǡ͵ሽ with one-step transition 

probability matrix 

ͳ  ʹ     ͵ͳ͵ʹ ൥ͲǤ͹ ͲǤ͵ ͲͲ ͲǤ͸ ͲǤͶͲ Ͳ ͳ ൩ . Which of the following statements is true? 

(A) States 1, 3 are recurrent and state 2 is transient.   

(B) State 3 is recurrent and states 1, 2 are transient.   

(C) States 1, 2, 3 are recurrent.   

(D) States 1, 2 are recurrent and state ͵ is transient.   

 

 

Q.12 

The minimal polynomial of the matrix ቎ͳ ͳͲ ʹ ʹ Ͳͳ ͲͲ ͲͲ Ͳ ͳ ͲͲ ʹ቏ is 

(A) ሺݔ െ ͳሻሺݔ െ ʹሻ 

(B) ሺݔ െ ͳሻଶሺݔ െ ʹሻ 

(C) ሺݔ െ ͳሻሺݔ െ ʹሻଶ 

(D) ሺݔ െ ͳሻଶሺݔ െ ʹሻଶ 
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Q.13 Let ሺܺଵǡ ܺଶǡ ܺଷሻ be a trivariate normal random vector with mean vector ሺെ͵ǡ ͳǡͶሻ  and 

variance-covariance matrix ൥Ͷ Ͳ ͲͲ ͵ െ͵Ͳ െ͵ Ͷ ൩. Which of the following statements are true? 

(i) ܺଶ and ܺଷ are independent. 

(ii) ܺଵ ൅ ܺଷ and ܺଶ are independent. 

(iii) ሺܺଶ ǡ ܺଷሻ  and ܺଵ are independent. 

(iv) 
ଵଶ ሺܺଶ ൅ ܺଷሻ and ܺଵ are independent. 

(A)  (i) and (iii) (B) (ii) and (iii) (C) (i) and (iv)  (D) (iii) and (iv)  

 

 

Q.14 A ʹଷ factorial experiment with factors ܣǡ  is arranged in two blocks of four plots ܥ and ܤ

each as follows: (Below (1) denotes the treatment in which ܣǡ  are at the lower ܥ and ܤ

level, ac denotes the treatment in which ܣ and ܥ are at the higher level and ܤ is at the 

lower level and so on.) 

 

Block 1 (1) ab ac bc 

Block 2 a b c abc 

 

The treatment contrast that is confounded with the blocks is 

(A) ܥܤ (B) ܥܣ (C) ܤܣ   (D)  ܥܤܣ 

 

 

    

Q.15 Consider a fixed effects two-way analysis of variance model ௜ܻ௝௞ ൌ ߤ ൅ ௜ߙ  ൅ ௝ߚ  ൅ ௜௝ߛ  ൅ ߳௜௝௞ǡ where ݅ ൌ ͳǡ ǥ ǡ ܽǢ ݆ ൌ ͳǡ ǥ ǡ ܾ Ǣ ݇ ൌ ͳǡ ǥ ǡ  and ߳௜௝௞Ԣs are independent and identically ,ݎ

distributed normal random variables with zero mean and constant variance. Then the 

degrees of freedom available to estimate the error variance is zero when  

(A) ܽ ൌ ͳ 

(B) ܾ ൌ ͳ 

(C) ݎ ൌ ͳ 

(D) None of the above. 

 

 

Q.16 For ݇ ൌ ͳǡʹǡ ǥ ǡͳͲǡ let the probability density function of the random variable ܺ௞ be 

 

௑݂ೖሺݔሻ ൌ ቐ݁ି ௫௞݇ ǡ ݔ ൐ ͲͲǡ  Ǥ݁ݏ݅ݓݎ݄݁ݐ݋
 

Then ܧሺσ ݇ ܺ௞ଵ଴௞ୀଵ ሻ is equal to ǥ 

 

 

Q.17 The probability density function of the random vector ሺܺǡ ܻሻ is given by 

 

    ௑݂ǡ௒ሺݔǡ ሻݕ ൌ ൜ܿǡ Ͳ ൏ ݔ ൏ ݕ ൏ ͳͲǡ Ǥ݁ݏ݅ݓݎ݄݁ݐ݋   
 

Then the value of ܿ is equal to….. 
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Q.18 Let ሼ ܺ௡ሽ௡ஹଵ be a sequence of independent and identically distributed normal random 

variables with mean Ͷ and variance ͳ. Then lim௡՜ஶ ܲ ቀଵ௡  σ ܺ௜ ൐ ͶǤͲͲͲ͸௡௜ୀଵ ቁ is equal to ǥ 

 

 

Q.19 Let ሺܺଵǡ ܺଶሻ be a random vector following bivariate normal distribution with mean vector ሺͲǡ Ͳሻǡ  Varianceሺܺଵሻ ൌ Varianceሺܺଶሻ ൌ ͳ and correlation coefficient ߩ, where ȁߩȁ ൏ ͳ. 

Then ܲሺ ଵܺ ൅ ܺଶ ൐ Ͳሻ is equal to ǥ 

 

 

Q.20 Let ܺଵǡ ǥ ǡ ܺ௡ be a random sample from normal distribution with mean ߤ and variance ͳ. 

Let Ȱ be the cumulative distribution function of the standard normal distribution. Given ȰሺͳǤͻ͸ሻ ൌ ͲǤͻ͹ͷ, the minimum sample size required such that the length of the 95% 

confidence interval for ߤ does NOT exceed 2 is ǥ 

 

 

 

Q.21 Let ܺ be a random variable with probability density function ݂ሺݔǢ ሻߠ ൌ ݔ ఏ௫, whereି݁ߠ ൒Ͳ and ߠ ൐ Ͳ. To test ܪ଴ǣ ߠ ൌ ͳ against ܪଵǣ ߠ ൐ ͳ, the following test is used: 

Reject ܪ଴ if and only if ܺ ൐ log௘ʹͲ. 

Then the size of the test is ǥ  

 

 

Q.22 Let ሼܺ௡ሽ௡ஹ଴ be a discrete time Markov chain on the state space ሼͳǡʹǡ͵ሽ with one-step 

transition probability matrix ͳ    ʹ     ͵ͳ͵ʹ ൥ͲǤͶ ͲǤ͵ ͲǤ͵ͲǤͷ ͲǤʹ ͲǤ͵ͲǤʹ ͲǤͶ ͲǤͶ ൩   
 

and initial distribution  ܲሺܺ଴ ൌ ͳሻ ൌ ͲǤͷǡ ܲሺܺ଴ ൌ ʹሻ ൌ ͲǤʹǡ ܲሺܺ଴ ൌ ͵ሻ ൌ  ͲǤ͵ . 
Then ܲሺ ଵܺ ൌ ʹǡ ܺଶ ൌ ͵ǡ ܺଷ ൌ ͳሻ (rounded off to three decimal places) is equal to ǥ 

 

 

Q.23 Let ݂ be a continuous and positive real valued function on ሾͲǡ ͳሿ. Then ׬ ݂ሺsin ሻ cosݔ గ଴ݔ݀ ݔ  is equal to ǥ 

 

 

Q.24 A random sample of size 100 is classified into 10 class intervals covering all the data 

points. To test whether the data comes from a normal population with unknown mean and 

unknown variance, the chi-squared goodness of fit test is used. The degrees of freedom of 

the test statistic is equal to ǥ 
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Q.25 For ݅ ൌ ͳǡʹǡ͵ǡͶǡ let ௜ܻ ൌ ߙ ൅ ௜ݔߚ ൅ ߳௜ where ݔ௜Ԣs are fixed covariates and ߳௜Ԣs are 

uncorrelated random variables with mean 0 and variance 3. Here, ߙ and ߚ are unknown 

parameters. Given the following observations, 

 ௜ܻ 2 2.5 -0.5 1 ݔ௜ 3 2 -4 -1 

 

the variance of the least squares estimator of ߚ is equal to ǥ 
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Q. 26 – Q. 55 carry two marks each. 

Q.26 Let ܽ௡ ൌ ሺିଵሻ೙శభ௡Ǩ ǡ ݊ ൒ Ͳ, and ܾ௡ ൌ  σ ܽ௞௡௞ୀ଴ ǡ ݊ ൒ Ͳ. Then, for ȁݔȁ ൏ ͳ, the series σ ܾ௡ݔ௡ஶ௡ୀ଴  converges to 

(A)  ି௘షೣଵା௫  (B)  
ି௘షೣଵି௫మ (C)  

ି௘షೣଵି௫  (D)  െሺͳ ൅  ሻ݁ି௫ݔ

 

 

Q.27 Let ሼܺ௞ሽ௞ஹଵ be a sequence of independent and identically distributed Bernoulli random 

variables with success probability ݌ א ሺͲǡͳሻ. Then, as ݊ ՜ λǡ  ͳ݊   ෍ሺܺ௞ሻ௞௡
௞ୀଵ  

converges almost surely to 

(A)  ݌ (B) 
ଵଵି௣ (C)  

ଵି௣௣  (D)  1 

 

 

Q.28 Let ܺ and ܻ be two independent random variables with ߯௠ଶ  and ߯௡ଶ distributions, 

respectively, where ݉ and ݊ are positive integers. Then which of the following statements 

is true? 

(A) For ݉ ൏ ݊, ܲሺܺ ൐ ܽሻ ൒ ܲሺܻ ൐ ܽሻ for all ܽ א  Թ. 

(B) For ݉ ൐ ݊, ܲሺܺ ൐ ܽሻ ൒ ܲሺܻ ൐ ܽሻ for all ܽ א  ԹǤ 
(C) For ݉ ൏ ݊, ܲሺܺ ൐ ܽሻ ൌ ܲሺܻ ൐ ܽሻ for all ܽ א  ԹǤ 
(D) None of the above. 

 

 

Q.29 
The matrix ൥ͳ ݔ Ͳݖ ʹ Ͳݕ Ͳ ͳ൩ is diagonalizable when 

ǡݔ) ǡݕ   ሻ equalsݖ

 

(A)  ሺͲǡͲǡͳሻ (B) ሺͳǡͳǡͲሻ (C) ሺξʹǡ ξʹǡ ʹሻ   (D) ሺξʹǡ ξʹǡ ξʹሻ      

 

 

Q.30 Suppose that ଵܲ and ଶܲ are two populations with equal prior probabilities having bivariate 

normal distributions with mean vectors ሺʹǡ ͵ሻ and ሺͳǡ ͳሻ, respectively. The variance-

covariance matrix of both the distributions is the identity matrix. Let ݖଵ ൌ ሺʹǤͷǡ ʹሻ and ݖଶ ൌ ሺʹǡ ͳǤͷሻ be two new observations. According to Fisher’s linear discriminant rule,  

(A) ݖଵ is assigned to ଵܲ, and ݖଶ is assigned to ଶܲ. 

(B) ݖଵ is assigned to ଶܲ, and ݖଶ is assigned to ଵܲ. 

(C) ݖଵ is assigned to ଵܲ, and ݖଶ is assigned to ଵܲ. 

(D) ݖଵ is assigned to ଶܲ, and ݖଶ is assigned to ଶܲ. 

 

 

Q.31 Let ܺଵǡ ǥ ǡ ܺ௡ be a random sample from a population having probability density function ௑݂ሺݔǢ ሻߠ ൌ  ଶ ௫ఏమ ǡ Ͳ ൏ ݔ ൏  is ߠ Then the method of moments estimator of .ߠ

(A) 
ଷ σ ௑೔೙೔సభଶ௡  (B) 

ଷ σ ௑೔మ೙೔సభଶ௡  (C)  
σ ௑೔೙೔సభ௡  (D)  

ଷ σ ௑೔ሺ௑೔ିଵሻ೙೔సభ ଶ௡  
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Q.32 Let ܺ be a normal random variable having mean ߠ and variance ͳ, where ͳ ൑ ߠ ൑ ͳͲ. 

Then ܺ is 

(A) sufficient but not complete. 

(B) the maximum likelihood estimator of ߠ. 

(C) the uniformly minimum variance unbiased estimator of ߠ. 

(D) complete and ancillary. 

 

 

Q.33 Let ሼܺ௡ሽ௡ஹଵ be a sequence of independent and identically distributed random variables 

with mean ߠ and variance ߠ, where ߠ ൐ Ͳ. Then 
σ ௑೔೙೔సభσ ௑೔೙೔సభ మ is a consistent estimator of 

(A) 
ଵଵାఏ (B) 

ଵାఏఏ  (C) 
ଵఏ   (D)  

ఏଵାఏ 

 

 

Q.34 Let ܺଵǡ ǥ ǡ ܺଵ଴ be a random sample from a population with probability density function  

 ݂ሺݔǢ ሻߠ ൌ  ݁ିȁ௫ିఏȁʹ ǡ െλ ൏ ݔ ൏ λǡ െλ ൏ ߠ ൏ λǤ 
 

Then the maximum likelihood estimator of ߠ  

(A) does not exist. 

(B) is not unique. 

(C) is the sample mean. 

(D) is the smallest observation. 

 

 

Q.35 Consider the model ௜ܻ ൌ ߚ ൅ ߳௜, where ߳௜Ԣs are independent normal random variables with 

zero mean and known variance ߪ௜ଶ ൐ Ͳ, for ݅ ൌ ͳǡ ǥ ǡ ݊. Then the best linear unbiased 

estimator of the unknown parameter ߚ is  

(A) 
σ ሺ௒೔Ȁఙ೔మሻ೙೔సభσ ሺଵȀఙ೔మሻ೙೔సభ  (B) 

σ ௒೔೙ ೔సభ௡  (C) 
σ ሺ௒೔Ȁఙ೔ ሻ೙೔సభ ௡   (D)  

σ ሺ௒೔Ȁఙ೔ ሻ೙೔సభσ ሺଵȀఙ೔ ሻ೙೔సభ  

 

 

Q.36 Let ሺܺǡ ܻሻ be a bivariate random vector with probability density function  

 ሺ݂௑ǡ௒ሻሺݔǡ ሻݕ ൌ ൜݁ି௬ǡ Ͳ ൏ ݔ ൏ ǡͲǡݕ  Ǥ݁ݏ݅ݓݎ݄݁ݐ݋
 

Then the regression of ܻ on ܺ is given by 

(A) ܺ ൅ ͳ  (B) 
௑ଶ (C)  

௒ଶ (D)  ܻ ൅ ͳ 
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Q.37 Consider a discrete time Markov chain on the state space ሼͳǡ ʹሽ with one-step transition 

probability matrix ܲ ൌ ͳ   ʹͳʹ ቂͲǤʹ ͲǤͺͲǤ͵ ͲǤ͹ቃ   Ǥ 
Then lim௡՜ஶ ܲ௡ is 

(A) ቎ ଷଵଵ ଵ଼ଵଷଵଵ ଵ଼ଵ቏ 
(B) ቂͳ ͲͲ ͳቃ (C) ቂͲ ͳͳ Ͳቃ 

(D) ቎ଵ଼ଵ ଷଵଵଵ଼ଵ ଷଵଵ቏  

 

 

Q.38 Let ሺܺଵǡ ܺଶሻ be a random vector with variance-covariance matrix ቂͶ ͲͲ ʹቃǤ  The two 

principal components are 

(A) ܺଵ and ܺଶ (B) െܺଵ and ܺଶ (C)  ܺଵ and െܺଶ (D)  ܺଵ ൅ ܺଶ and ܺଶ 

 

 

Q.39 Consider the objects ሼͳǡʹǡ͵ǡͶሽ with the distance matrix ͳ  ʹ   ͵  Ͷͳ͵ʹ
Ͷ ቎ Ͳ ͳͳ Ͳ ͳͳ ͷʹ ͵ͳͳ ʹͷ ͵ Ͳ ͶͶ Ͳ ቏ Ǥ 

 

Applying the single-linkage hierarchical procedure twice, the two clusters that result are 

(A) ሼʹǡ͵ሽ and ሼͳǡͶሽ (B) ሼͳǡʹǡ͵ሽ and ሼͶሽ 

(C) ሼͳǡ͵ǡͶሽ and ሼʹሽ (D) ሼʹǡ͵ǡͶሽ and ሼͳሽ 

 

 

Q.40 The maximum likelihood estimates of the mean vector and the variance-covariance matrix 

of a bivariate normal distribution based on the realization ቄቀͳʹቁ ǡ ቀͶͶቁ ǡ ቀͶ͵ቁ ቅ  of a random 

sample of size 3, are given by  

(A) ቀ͵͵ቁ and  ൤ʹ ͳͳ ʹȀ͵൨ (B) ቀ͵͵ቁ and  ൤ʹ ͳͳ ͵Ȁʹ൨ 

(C) ቀ͵͵ቁ and  ൤ ͵ ͵Ȁʹ͵Ȁʹ ʹȀ͵൨ (D) ቀ͵͵ቁ and  ൤ ͵ ʹȀ͵ʹȀ͵ ͳ ൨ 

 

   

 

Q.41 Consider a fixed effects one-way analysis of variance model ௜ܻ௝ ൌ ߤ ൅ ߬௜ ൅ ߳௜௝, for ݅ ൌͳǡ ǥ ǡ ܽ, ݆ ൌ ͳǡ ǥ ǡ  and ߳௜௝Ԣs are independent and identically distributed normal random ,ݎ

variables with mean zero and variance ߪଶ. Here, ݎ and ܽ are positive integers.  

Let തܻ௜ڄ ൌ  σ ௒೔ೕೝೕసభ௥ . Then തܻ௜ڄ is the least squares estimator for 

(A) ߤ ൅ ఛ೔ଶ  (B) ߬௜ (C)  ߤ ൅ ߬௜ (D) ߤ 
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Q.42 Let ܣ be a ݊ ൈ ݊ positive semi-definite matrix with eigenvalues ߣଵ ൒ ڮ ൒  ߙ ௡ǡ and withߣ

as the maximum diagonal entry. We can find a vector ݔ such that ݔ௧ݔ ൌ ͳ, where ݐ denotes 

the transpose, and     

(A) ݔ௧ݔ ܣ ൐  ଵߣ 

(B) ݔ௧ݔ ܣ ൏  ௡ߣ 

(C) ߣ௡ ൑ ݔ ܣ௧ݔ ൑  ଵߣ

(D) ݔ௧ݔ ܣ ൐  ߙ ݊

 

 

Q.43 Let ܺ be a random variable with uniform distribution on the interval ሺെͳǡͳሻ and ܻ ൌሺܺ ൅ ͳሻଶ. Then the probability density function ݂ሺݕሻ of ܻ, over the interval ሺͲǡͶሻ, is  

(A) 
ଷξ௬ଵ଺  (B) 

ଵସ ξ௬ (C)  
ଵ଺ ξ௬ (D)  

ଵ ξ௬ 

 

 

Q.44 Let ܵ be the solid whose base is the region in the ݕݔ-plane bounded by the curves  ݕ ൌ ݕ ଶ andݔ ൌ ͺ െ  .axis are squares-ݔ ଶ,  and whose cross-sections perpendicular to theݔ

Then the volume of ܵ (rounded off to two decimal places) is … 

 

 

Q.45 Consider the trinomial distribution with the probability mass function ܲሺܺ ൌ ǡݔ ܻ ൌ ሻݕ ൌ  ଻Ǩ௫Ǩ௬Ǩሺ଻ି௫ି௬ሻǨ  ሺͲǤ͸ሻ௫ሺͲǤʹሻ௬ሺͲǤʹሻ଻ି௫ି௬ǡ ݔ ൒ Ͳǡ ݕ ൒ Ͳǡ and ݔ ൅ ݕ ൑ ͹. 

Then ܧሺܻȁܺ ൌ ͵ሻ is equal to ǥ 

 

 

Q.46 Let ௜ܻ ൌ ߙ ൅ ௜ݔߚ ൅ ߳௜, where ݅ ൌ ͳǡ 2, 3, 4, ݔ௜Ԣs are fixed covariates and  ߳௜Ԣs are 

independent and identically distributed standard normal random variables. Here, ߙ and ߚ 

are unknown parameters. Let Ȱ be the cumulative distribution function of the standard 

normal distribution and ȰሺͳǤͻ͸ሻ ൌ ͲǤͻ͹ͷ. Given the following observations, 

 ௜ܻ 3 -2.5 5 -5 ݔ௜ 1 -2 3 -2 

 

the length (rounded off to two decimal places) of the shortest ͻͷΨ confidence interval for ߚ based on its least squares estimator is equal to ǥ 

 

 

Q.47 Consider a discrete time Markov chain on the state space ሼͳǡʹǡ͵ሽ with one-step transition 

probability matrix 

ͳ    ʹ    ͵ͳ͵ʹ ൥ Ͳ ͲǤʹ ͲǤͺͲǤͷ Ͳ ͲǤͷͲǤ͸ ͲǤͶ Ͳ ൩ . Then the period of the Markov chain is ǥ 

 

 

Q.48 Suppose customers arrive at an ATM facility according to a Poisson process with rate 5 

customers per hour. The probability (rounded off to two decimal places) that no customer 

arrives at the ATM facility from 1:00 pm to 1:18 pm is ǥ 
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Q.49 Let ܺ be a random variable with characteristic function ߶௑ሺڄሻ such that ߶௑ሺʹ ߨሻ ൌ ͳ. Let Ժ 

denote the set of integers. Then ܲሺܺ א  Ժሻ is equal to ǥ  

 

 

Q.50 Let ܺଵ be a random sample of size ͳ from uniform distribution over ሺߠǡ ߠ ଶሻ, whereߠ ൐ ͳ. 

To test ܪ଴ǣ ߠ ൌ ʹ against ܪଵǣ ߠ ൌ ͵, reject ܪ଴ if and only if ܺଵ ൐ ͵Ǥͷ Ǥ Let ߙ and ߚ be the 

size and the power, respectively, of this test. Then ߙ ൅  rounded off to two decimal) ߚ

places) is equal to ǥ 

 

 

Q.51 Let ௜ܻ ൌ ଴ߚ ൅ ௜ݔଵߚ ൅ ߳௜, ݅ ൌ ͳǡ ǥ ǡ ݊ǡ where ݔ௜Ԣs are fixed covariates, and ߳௜Ԣs are 

uncorrelated random variables  with mean zero and constant variance. Suppose that ߚመ଴ and ߚመଵ are the least squares estimators of the unknown parameters ߚ଴ and ߚଵ, respectively. If σ ௜ݔ ൌ Ͳ௡௜ୀଵ , then the correlation between ߚመ଴ and ߚመଵ is equal to ǥ 

 

 

Q.52 Let ݂ǣ Թ ՜ Թ be defined by ݂ሺݔሻ ൌ ሺ͵ݔଶ ൅ Ͷሻ cos Then lim௛՜଴ .ݔ ௙ሺ௛ሻା௙ሺି௛ሻି଼௛మ    
is equal to ǥ 

 

 

Q.53 The maximum value of ሺݔ െ ͳሻଶ ൅ ሺݕ െ ʹሻଶ subject to the constraint ݔଶ ൅ ଶݕ ൑ Ͷͷ  

is equal toǥ 

 

 

Q.54 Let ܺଵǡ ǥ ǡ ܺଵ଴ be independent and identically distributed normal random variables with 

mean Ͳ and variance ʹ. Then ܧ ቀ ௑భమ௑భమାڮା௑భబమ ቁ is equal to ǥ 

 

 

Q.55 Let ܫ be the Ͷ ൈ Ͷ identity matrix and ݒ ൌ ሺͳǡ ʹǡ ͵ǡ Ͷሻ௧, where ݐ denotes the transpose. Then 

the determinant of  ܫ ൅  ௧ is equal to ǥݒݒ

 

 

END OF THE QUESTION PAPER 


