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Paper Specific Instructions 

 
1. The examination is of 3 hours duration. There are a total of 60 questions carrying 100 marks. The entire 

paper is divided into three sections, A, B and C. All sections are compulsory. Questions in each section are 
of different types. 

 
2. Section – A contains a total of 30 Multiple Choice Questions (MCQ). Each MCQ type question has four 

choices out of which only one choice is the correct answer. Questions Q.1 – Q.30 belong to this section 
and carry a total of 50 marks. Q.1 – Q.10 carry 1 mark each and Questions Q.11 – Q.30 carry 2 marks 
each. 

 
3. Section – B contains a total of 10 Multiple Select Questions (MSQ). Each MSQ type question is similar 

to MCQ but with a difference that there may be one or more than one choice(s) that are correct out of the 
four given choices. The candidate gets full credit if he/she selects all the correct answers only and no 
wrong answers. Questions Q.31 – Q.40 belong to this section and carry 2 marks each with a total of 20 
marks. 

 

4. Section – C contains a total of 20 Numerical Answer Type (NAT) questions. For these NAT type 
questions, the answer is a real number which needs to be entered using the virtual keyboard on the monitor. 
No choices will be shown for these type of questions. Questions Q.41 – Q.60 belong to this section and 
carry a total of 30 marks. Q.41 – Q.50 carry 1 mark each and Questions Q.51 – Q.60 carry 2 marks each.  

 
5. In all sections, questions not attempted will result in zero mark. In Section – A (MCQ), wrong answer will 

result in NEGATIVE marks. For all 1 mark questions, 1/3 marks will be deducted for each wrong answer. 
For all 2 marks questions, 2/3 marks will be deducted for each wrong answer. In Section – B (MSQ), there 
is NO NEGATIVE and NO PARTIAL marking provisions. There is NO NEGATIVE marking in 
Section – C (NAT) as well. 

 
6. Only Virtual Scientific Calculator is allowed. Charts, graph sheets, tables, cellular phone or other 

electronic gadgets are NOT allowed in the examination hall. 
 
 

7. The Scribble Pad will be provided for rough work. 
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Special Instructions / Useful Data 

 
 

Թ The set of all real numbers 

Թ௡ ሼሺݔଵ, ,ଶݔ … , :௡ሻݔ ௜ݔ ∈ Թ, ݅ ൌ 1,2,… , ݊ሽ, ݊ ൌ 2, 3, … 

݂′ First order derivative of the differentiable function ݂ 

 ܯ ଵ Inverse of the non-singular matrixିܯ

det(ܯ) Determinant of the square matrix ܯ 

traceሺܯሻ Trace of the square matrix ܯ 

݊ ௡ Identity matrix of orderܫ ൈ ݊, ݊ ൌ 2, 3,… 

ܲሺܪሻ Probability of event ܪ 

 ܪ ௖ Complement of an eventܪ

 ܺ ሺܺሻ Expectation of the random variableܧ

Varሺܺሻ Variance of the random variable ܺ 

i.i.d. Independently and identically distributed 

Binሺ݊, ݊ ,݌ ሻ Binomial distribution with parameters ݊ and݌ ൌ 1, 2, … and ݌ ∈ ሺ0, 1ሻ  

Poisson(ߣ)  Poisson distribution with mean ߣ ,ߣ ൐ 0 

ܷሺܽ, ܾሻ Continuous uniform distribution on the interval ሺܽ, ܾሻ, െ∞ ൏ ܽ ൏ ܾ ൏ ∞ 

Expሺߣሻ 
Exponential distribution with probability density function 

݂ሺݔሻ ൌ ൜݁ߣ
ିఒ௫, ݔ ൐ 0
0, otherwise

, ߣ ൐ 0 

ܰሺߤ, ߤ ଶሻ Normal distribution with meanߪ and variance ߪଶ, ߤ ∈ Թ and ߪ ൐ 0  

߯௡ଶ Central Chi-squared distribution with ݊ degrees of freedom, ݊ ൌ 1, 2, … 

݊ distribution with-ݐ ௡ Centralݐ degrees of freedom, ݊ ൌ 1, 2, … 

߯௡,ఈଶ  For ߙ ∈ ሺ0, 1ሻ	and	positive integer ݊,  ܲ൫ ௡ܻ ൐ ߯௡,ఈଶ ൯ ൌ where ௡ܻ ,ߙ ∼ ߯௡ଶ 

݉ distribution with	ܨ ௠,௡ Centralܨ and ݊ degrees of freedom; ݉, ݊ ൌ 1, 2,… 

௠݂,௡,ఈ	 For ߙ ∈ ሺ0, 1ሻ	and	positive integers ݉ and ݊,  ܲ൫ܨ௠,௡ ൐ ௠݂,௡,ఈ ൯ ൌ  ߙ

݊! ݊ ⋅ ሺ݊ െ 1ሻ⋯3 ⋅ 2 ⋅ 1, ݊ ൌ 1, 2,… and 0! ൌ 1  

ቀ
݊
݇
ቁ 

݊!
ሺ݊ െ ݇ሻ! ݇!	

, ݇ ൌ 0,1, … , ݊ and ݊ ൌ 1, 2,… 

Φሺܽሻ ൌ න
1

ߨ2√
݁ି

భ
మ
௧మ

௔

ିஶ

∞െ,ݐ݀ ൏ ܽ ൏ ∞  

Φሺ0.5ሻ ൌ 0.6915,Φሺ1ሻ ൌ 0.8413,Φሺ1.5ሻ ൌ 0.9332,Φሺ2ሻ ൌ 0.9772 
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SECTION – A 

MULTIPLE CHOICE QUESTIONS (MCQ) 

Q. 1 – Q.10 carry one mark each. 

 
Q.1 If ሼݔ௡ሽ௡ஹଵis a sequence of real numbers such that lim

௡→ஶ

௫೙
௡
ൌ 0.001, then  

(A)  ሼݔ௡ሽ௡ஹଵ is a bounded sequence  

(B)  ሼݔ௡ሽ௡ஹଵ is an unbounded sequence 

(C)  ሼݔ௡ሽ௡ஹଵ is a convergent sequence 

(D)  ሼݔ௡ሽ௡ஹଵ is a monotonically decreasing sequence 

 
 
Q.2 For real constants ܽ and ܾ, let  

݂ሺݔሻ ൌ ൝
ܽ sin ݔ െ ݔ2

ݔ
, ݔ ൏ 0

,ݔܾ ݔ ൒ 0
	 

 
If ݂ is a differentiable function then the value of ܽ ൅ ܾ is 

(A)  0 (B)  1 (C)  2 (D)  3 
 
 
Q.3 The area of the region bounded by the curves ݕଵሺݔሻ ൌ ସݔ െ ሻݔଶሺݕ ଶ andݔ2 ൌ ݔ ,ଶݔ2 ∈ Թ, 

is 

(A)  
ଵଶ଼

ଵହ
 (B)  

ଵଶଽ

ଵହ
 (C)  

ଵଷଷ

ଵହ
 (D)  

ଵଷସ

ଵହ
 

 
 
Q.4 Consider the following system of linear equations 

   
ݔܽ ൅ ݕ2 ൅ ݖ ൌ 0 
ݕ										 ൅ ݖ5 ൌ 1 

ݕܾ											 െ ݖ5 ൌ െ1 
 
Which one of the following statements is TRUE?  

(A) The system has unique solution for ܽ ൌ 1, ܾ ൌ െ1  

(B) The system has unique solution for ܽ ൌ െ1, ܾ ൌ 1 

(C) The system has no solution for ܽ ൌ 1, ܾ ൌ 0 

(D) The system has infinitely many solutions for ܽ ൌ 0, ܾ ൌ 0 

 
 
Q.5 Let ܧ and ܨ be two events. Then which one of the following statements is NOT always 

TRUE? 

(A)  ܲሺܧ ∩ ሻܨ ൑ maxሼ1 െ ܲሺܧ௖ሻ െ ܲሺܨ௖ሻ, 0ሽ (B)  ܲሺܧ ∪ ሻܨ ൒ maxሼܲሺܧሻ, ܲሺܨሻሽ 

(C) 	ܲሺܧ ∪ ሻܨ ൑ minሼ	ܲሺܧሻ ൅ ܲሺܨሻ, 1ሽ (D) ܲሺܧ ∩ ሻܨ ൑ minሼܲሺܧሻ, ܲሺܨሻሽ 
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Q.6 Let ܺ be a random variable having Poissonሺ2ሻ distribution. Then ܧ ቀ ଵ

ଵା௑
ቁ equals 

(A)  1 െ ݁ିଶ (B)  ݁ିଶ (C)  
ଵ

ଶ
ሺ1 െ ݁ିଶሻ    (D)  

ଵ

ଶ
݁ିଵ 

 
 
Q.7 The mean and the standard deviation of weights of ponies in a large animal shelter are  

20 kg and 3 kg, respectively. A pony is selected at random from the shelter. Using 

Chebyshev’s inequality, the value of the lower bound of the probability that the weight of 

the selected pony is between 14 kg and 26 kg is   

(A)  
ଷ

ସ
 (B)  

ଵ

ସ
 (C)  0 (D)  1 

 
 
Q.8 Let ଵܺ, ܺଶ, … , ଵܺ଴ be a random sample from ܰሺ1, 2ሻ distribution. If 

 

തܺ ൌ
1
10

෍ ௜ܺ

ଵ଴

௜ୀଵ

				and			ܵଶ ൌ
1
9
෍ሺ ௜ܺ െ തܺሻଶ,

ଵ଴

௜ୀଵ

 

then Varሺܵଶሻ equals  

(A)  
ଶ

ହ
 (B)  

ସ

ଽ
 (C)  

ଵଵ

ଽ
 (D)  

଼

ଽ
 

 
 
Q.9 Let ሼܺ௡ሽ௡ஹଵ be a sequence of i.i.d. random variables such that ܧሺ ௜ܺሻ ൌ 1 and Varሺ ௜ܺሻ ൌ 1, 

݅ ൌ 1, 2,…. Then the approximate distribution of 
ଵ

√௡
∑ ሺܺଶ௜ െ ܺଶ௜ିଵሻ
௡
௜ୀଵ , for large ݊, is 

(A)  ܰሺ0, 1ሻ (B)  ܰሺ0, 2ሻ (C)  ܰሺ0, 0.5ሻ (D)  ܰሺ0, 0.25ሻ 
 
 
Q.10 Let ଵܺ, ܺଶ, … , ܺ௡ be i.i.d. random variables having ܰሺߤ, ߤ ଶሻ distribution, whereߪ ∈ Թ and 

ߪ ൐ 0. Define 

ܹ ൌ
1
2݊ଶ

෍෍൫ ௜ܺ െ ௝ܺ൯
ଶ

௡

௝ୀଵ

௡

௜ୀଵ

 

Then ܹ, as an estimator of ߪଶ, is 

(A) biased and consistent  (B) unbiased and consistent 

(C) biased and inconsistent (D) unbiased and inconsistent 
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Q. 11 – Q. 30 carry two marks each. 

 
Q.11 Let ሼܽ௡ሽ௡ஹଵ be a sequence of real numbers such that ܽଵ ൌ 1, ܽଶ ൌ 7 and  

ܽ௡ାଵ ൌ
௔೙ା௔೙షభ

ଶ
, ݊ ൒ 2. Assuming that lim

௡→ஶ
ܽ௡ exists, the value of lim

௡→ஶ
	ܽ ௡	 is  

(A)  
ଵଽ

ସ
 (B)  

ଽ

ଶ
 (C)  5 (D)  

ଶଵ

ସ
 

 
 
Q.12 Which one of the following series is convergent?  

ሺAሻ		෍ ൬
5݊ ൅ 1
4݊ ൅ 1

൰
௡ஶ

௡ୀଵ

 ሺBሻ ෍൬1 െ
1
݊
൰
௡ஶ

௡ୀଵ

 

ሺCሻ			෍
sin ቀ

ଵ

௡
ቁ

݊ଵ/௡

ஶ

௡ୀଵ

 ሺDሻ ෍√݊

ஶ

௡ୀଵ

൬1 െ cos ൬
1
݊
൰൰ 

 
 
Q.13 Let ߙ and ߚ be two real numbers. If  

 

lim
௫→଴

tan 	ݔ2 െ 2 sin ݔߙ
ሺ1ݔ െ cos ሻݔ2

ൌ  ߚ

then  ߙ ൅  equals  ߚ

(A)  
ଵ

ଶ
 (B)  1 (C)  

ଷ

ଶ
 (D)  

ହ

ଶ
 

 
 
Q.14 Let ݂:	Թଶ → Թ be defined by  

݂ሺݔ, ሻݕ ൌ 	ቐ
ଷݔ2 ൅ ଷݕ3

ଶݔ ൅ ଶݕ
, ሺݔ, ሻݕ ് ሺ0, 0ሻ

0,																			ሺݔ, ሻݕ ൌ ሺ0, 0ሻ
		 

 
Let ௫݂ሺ0, 0ሻ and ௬݂ሺ0, 0ሻ	denote the first order partial derivatives of ݂ሺݔ,  ሻ with respect toݕ

,respectively, at the point ሺ0 ,ݕ and ݔ 0ሻ. Then which one of the following statements is 

TRUE? 

 

(A)  ݂ is continuous at ሺ0, 0ሻ but ௫݂ሺ0, 0ሻ and ௬݂ሺ0, 0ሻ do not exist 

(B)  ݂ is differentiable at ሺ0, 0ሻ 

(C)  ݂	is not differentiable at ሺ0, 0ሻ 

(D)  ݂ is not continuous at ሺ0, 0ሻ but ௫݂ሺ0, 0ሻ and ௬݂ሺ0, 0ሻ exist 
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Q.15 If the volume of the region bounded by the paraboloid ݖ ൌ ଶݔ ൅ ݖ  ଶ and the planeݕ ൌ ݕ2  

is given  by 

න න 	 න ݕ݀	ݖ݀	ݔ݀

ඥ௭ି௬మ

ିඥ௭ି௬మ

ଶ௬

ఉሺ௬ሻ

ఈ

଴

 

then 

(A)  ߙ ൌ 2 and  ߚሺݕሻ ൌ ,ݕ ݕ ∈ ሾ0, 2ሿ (B)  ߙ ൌ 1 and  ߚሺݕሻ ൌ ,ଶݕ ݕ ∈ ሾ0, 1ሿ 

(C)  ߙ ൌ 2 and ߚሺݕሻ ൌ ,ଶݕ ݕ ∈ ሾ0, 2ሿ (D)  ߙ ൌ 1 and  ߚሺݕሻ ൌ ,ݕ ݕ ∈ ሾ0, 1ሿ 

 
 
Q.16 The value of the integral  

න 	 න ඥݔଶ ൅ ଶݕ
√ଶ௫ି௫మ

଴

ݔ݀	ݕ݀	

ଶ

଴

 

is 

(A)  
ଵ଻

ଽ
 (B)  

ଵ଺

ଽ
 (C)  

ଵସ

ଽ
 (D)  

ଵଷ

ଽ
 

 
 
Q.17 
  

Let  ܶ:	Թଷ → Թସ  be  a  linear  transformation.  If   ܶሺ1, 1, 0ሻ ൌ ሺ2, 0, 0, 0ሻ,                

ܶሺ1, 0, 1ሻ ൌ ሺ2, 4, 0, 0ሻ and ܶሺ0, 1, 1ሻ ൌ ሺ0, 0, 2, 0ሻ, then ܶሺ1, 1, 1ሻ equals 

(A)  ሺ1, 1, 1, 0ሻ (B)  ሺ0, 1, 1, 1ሻ (C)  ሺ2, 2, 1, 0ሻ (D)  ሺ0, 0, 0, 0ሻ 

 
 
Q.18 Let ܯ be an ݊ ൈ ݊ non-zero skew symmetric matrix. Then the matrix ሺܫ௡ െ ௡ܫሻሺܯ ൅  ሻିଵܯ

is always 

(A)  singular							 (B)  symmetric     (C)  orthogonal       (D)  idempotent  

 
 
Q.19 A packet contains 10 distinguishable firecrackers out of which 4 are defective. If three 

firecrackers are drawn at random (without replacement) from the packet, then the 

probability that all three firecrackers are defective equals    

(A)  
ଵ

ଵ଴
 (B)  

ଵ

ଶ଴
 (C)  

ଵ

ଷ଴
 (D)  

ଵ

ସ଴
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Q.20 Let ଵܺ, ܺଶ, ܺଷ, ܺସ be i.i.d. random variables having a continuous distribution. Then 

ܲሺܺଷ ൏ ܺଶ ൏ maxሺ ଵܺ, ܺସሻሻ equals 

(A)  
ଵ

ଶ
 (B)  

ଵ

ଷ
 (C)  

ଵ

ସ
 (D)  

ଵ

଺
 

 
 
Q.21 Consider the simple linear regression model  

௜ݕ ൌ ߙ ൅ ௜ݔߚ ൅ ߳௜, ݅ ൌ 1, 2,… , ݊, 

where ߳௜′ݏ are i.i.d. random variables with mean 0 and variance ߪଶ ∈ ሺ0,∞ሻ. Suppose that 

we have a data set ሺݔଵ, ,ଵሻݕ … , ሺݔ௡, ݊	௡ሻ withݕ ൌ 20, ∑ ௜ݔ
௡
௜ୀଵ ൌ 100, ∑ ௜ݕ

௡
௜ୀଵ ൌ 50, 

∑ ௜ݔ
ଶ௡

௜ୀଵ ൌ 600, ∑ ௜ݕ
ଶ௡

௜ୀଵ ൌ 500 and ∑ ௜ݕ௜ݔ
௡
௜ୀଵ ൌ 400. Then the least square estimates of 

 ,are, respectively ߚ and	ߙ

(A)  5	and	 ଷ
ଶ
 (B)  െ5 and ଷ

ଶ
 (C)  5 and െ ଷ

ଶ
 (D)  െ5	and െ ଷ

ଶ
 

 
 
Q.22 Let ܼଵ and ܼଶ be i.i.d. ܰሺ0, 1ሻ random variables. If ܻ ൌ ܼଵ

ଶ ൅ ܼଶ
ଶ, then ܲሺܻ ൐ 4ሻ equals 

(A)  ݁ିଶ (B)  1 െ ݁ିଶ (C)  
ଵ

ଶ
݁ିଶ (D)  ݁ିସ 

 
 
Q.23 Consider a sequence of independent Bernoulli trials with probability of success in each trial 

being 
ଵ

ଷ
. Let ܺ denote the number of trials required to get the second success. Then  

ܲሺܺ ൒ 5ሻ equals   

(A)  
ଷ

଻
 (B)  

ଵ଺

ଶ଻
 (C)  

ଵ଺

ଶଵ
 (D)  

ଽ

ଵଷ
 

 
 
Q.24 Let the joint probability density function of ሺܺ, ܻሻ be 

 

݂ሺݔ, ሻݕ ൌ ൜2݁
ିሺ௫ା௬ሻ, 0 ൏ ݔ ൏ ݕ ൏ ∞

0, otherwise
	 

Then ܲ ቀܺ ൏ ௒

ଶ
ቁ 	equals  

(A)  
ଵ

଺
 (B)  

ଵ

ଷ
 (C)  

ଶ

ଷ
 (D)  

ଵ

ଶ
 

 
 
Q.25 Let ଵܺ, ܺଶ, ܺଷ, ܺସ, ܺହ be a random sample from ܰሺ0, 1ሻ distribution and let  

ܹ ൌ ௑భ
మ	

௑మ
మା௑య

మା௑ర
మା௑ఱ

మ	
. Then ܧሺܹሻ equals 

(A)  
ଵ

ଶ
	 (B)  

ଵ

ଷ
 (C)  

ଵ

ସ
 (D)  

ଵ

ହ
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Q.26 Let ଵܺ, ܺଶ, … , ܺ௡ be a random sample from ܰሺߤଵ, ,ଶሻ distribution and ଵܻߪ ଶܻ, … , ௠ܻ be a 

random sample from ܰሺߤଶ, ௜ߤ ଶሻ distribution, whereߪ ∈ Թ, ݅ ൌ 1, 2 and ߪ ൐ 0. Suppose 

that the two random samples are independent. Define  

 

തܺ ൌ
1
݊
෍ ௜ܺ

௡

௜ୀଵ

				and			ܹ ൌ
√݉݊		ሺ തܺ െ ଵሻߤ

ඥ∑ ሺ ௜ܻ െ ଶሻଶ௠ߤ
௜ୀଵ 	

 

 
Then which one of the following statements is TRUE for all positive integers ݉ and ݊? 

(A)  ܹ ∼ ܹ   (B)	௠ݐ ∼  ௡ݐ

(C)		ܹଶ ∼ ௠,ଵ (D)  ܹଶܨ ∼   ௠,௡ܨ

 
 
Q.27 Let ଵܺ, ܺଶ, … , ܺ௡ be a random sample from ܷሺߠ െ 0.5 , ߠ ൅ 0.5 ሻ distribution, where  

ߠ ∈ 	Թ. If 	Xሺଵሻ ൌ minሼ ଵܺ, ܺଶ, … , ܺ௡ሽ and Xሺ௡ሻ ൌ maxሼ ଵܺ, ܺଶ,… , ܺ௡ሽ, then which one of 

the following estimators is NOT a maximum likelihood estimator of  ?ߠ

(A)  
ଵ

ଶ
	൫ܺሺଵሻ ൅ ሺܺ௡ሻ൯ (B)  

ଵ

ସ
൫3 ሺܺଵሻ ൅ ሺܺ௡ሻ ൅ 1൯ 

(C)  
ଵ

ସ
൫ ሺܺଵሻ ൅ 3 ሺܺ௡ሻ െ 1൯ (D)  

ଵ

ଶ
൫3 ሺܺ௡ሻ െ ሺܺଵሻ െ 2൯ 

 
 
Q.28 Let ଵܺ, ܺଶ, … , ܺ௡ be a random sample from Expሺߠሻ distribution, where ߠ ∈ ሺ0,∞ሻ.  If  

തܺ ൌ ଵ

௡
∑ ௜ܺ
௡
௜ୀଵ , then a 95% confidence interval for ߠ is  

ሺAሻ			ቆ0,
߯	ଶ௡,଴.ଽହ
ଶ

݊ തܺ
቉ ሺBሻ ቈ

߯ଶ௡,଴.ଽହ
ଶ

݊ തܺ
,∞ቇ 

	ሺCሻ		ቆ0,
߯	ଶ௡,଴.଴ହ
ଶ

2݊ തܺ
቉ ሺDሻ ቈ

߯ ଶ௡,଴.଴ହ
ଶ

2݊ തܺ
,∞ቇ 

 
 
Q.29 Let ଵܺ, ܺଶ, … , ܺ௡ be a random sample from  ܷሺ1, 2ሻ distribution and let ଵܻ, ଶܻ, … , ௡ܻ be a 

random sample from ܷሺ0, 1ሻ distribution. Suppose that the two random samples are 

independent. Define  

ܼ௜ ൌ ൜
1, if	 ௜ܺ ௜ܻ ൏ 1	
0, otherwise

,			݅ ൌ 1,2, …݊ 

 

If lim
௡→ஶ

	ܲ ቀቚ
ଵ

௡
	∑ ܼ௜

௡
௜ୀଵ െ ቚߠ ൏ ߳ቁ ൌ 1, for all ߳ ൐ 0, then ߠ equals  

(A)  
ଵ

ସ
 (B)  

ଵ

ଶ
 (C)  logୣ

ଷ

ଶ
 (D)  logୣ 2 
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Q.30 Let ଵܺ, ܺଶ, … , ܺ௡ be a random sample from a distribution with probability density function 

 

ఏ݂ሺݔሻ ൌ ൜ߠሺ1 െ ,ሻఏିଵݔ 0 ൏ ݔ ൏ 1
0,																													otherwise

	 , ߠ ൐ 0 

 
To test ܪ଴: ߠ ൌ 1 against ܪଵ: ߠ ൐ 1, the uniformly most powerful test of 

size ߙ	ሺ0 ൏ ߙ ൏ 	1ሻ	would reject ܪ଴ if  

(A)  െ∑ logୣሺ1 െ ௜ܺሻଶ
௡
௜ୀଵ ൏ ߯ଶ௡,ଵିఈ

ଶ  (B)  െ∑ logୣሺ1 െ ௜ܺሻଶ
௡
௜ୀଵ ൏ ߯	௡,ଵିఈ

ଶ  

(C)  െ∑ logୣሺ1 െ ௜ܺሻଶ
௡
௜ୀଵ ൏ ߯ଶ௡,ఈ

ଶ  (D)  െ∑ logୣሺ1 െ ௜ܺሻଶ
௡
௜ୀଵ ൏ ߯	௡,ఈଶ  

 
 
 

SECTION - B 

MULTIPLE SELECT QUESTIONS (MSQ) 

Q. 31 – Q. 40 carry two marks each. 

 
Q.31 Let the sequence ሼݔ௡ሽ௡ஹଵbe given by ݔ௡ ൌ sin ௡గ

଺
, ݊ ൌ 1, 2,…. Then which of the 

following statements is/are TRUE? 

(A)  The sequence ሼݔ௡ሽ௡ஹଵ	has a subsequence that converges to 
ଵ

ଶ
 

(B)  lim	sup௡→ஶ	 ௡ݔ ൌ 1 

(C)		lim	inf௡→ஶ ௡ݔ ൌ െ1 

(D)  The sequence ሼݔ௡ሽ௡ஹଵ	has a subsequence that converges to 
ଵ

√ଶ
 

 
 
Q.32 Let ݂:	Թଶ → Թ be defined by ݂ሺݔ, ሻݕ ൌ ଶሺ2ݔ െ ሻݕ െ ଷݕ ൅ ଶݕ3 ൅ ,ݕ9 where	ሺݔ, ሻݕ ∈ Թଶ. 

Which of the following is/are saddle point(s) of ݂?  

(A)  ሺ0, െ1ሻ (B)  ሺ0, 3ሻ (C)  ሺ3, 2ሻ (D)  ሺെ3, 2ሻ 
 
 
Q.33 The arc length of the parabola ݕଶ ൌ  intercepted between the points of intersection of ݔ2

the parabola ݕଶ ൌ ݕ and the straight line ݔ2 ൌ  equals ݔ2

(A)  ׬ ඥ1 ൅ ଶݕ
ଵ
଴ ׬  (B) ݕ݀	 ඥ1 ൅ ଶݕ4

ଵ
଴  ݕ݀

(C)  ׬
√ଵାଶ௫	

√ଶ௫

ଵ/ଶ

଴
׬  (D) ݔ݀	

√ଵାସ௫

√ଶ௫

ଵ/ଶ

଴
 ݔ݀
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Q.34 For real constants ܽ and ܾ, let  

ܯ ൌ ൥
1

√2

1

√2
ܽ ܾ

൩ 

 
be an orthogonal matrix. Then which of the following statements is/are always TRUE? 

(A)  ܽ ൅ ܾ ൌ 0 (B)  ܾ ൌ √1 െ ܽଶ (C)  ܾܽ ൌ െ ଵ

ଶ
 (D)  ܯଶ ൌ  ଶܫ

 
 
Q.35 Consider a sequence of independent Bernoulli trials with probability of success in each trial 

being	ଵ
ହ
. Then which of the following statements is/are TRUE?    

(A)  Expected number of trials required to get the first success is 5 

(B)  Expected number of successes in first 50 trials is 10 

(C)  Expected number of failures preceding the first success is 4 

(D)  Expected number of trials required to get the second success is 10 

 
 
Q.36 Let ሺܺ, ܻሻ have the joint probability mass function  

 

݂ሺݔ, ሻݕ ൌ ቐ൬
ݔ ൅ 1
ݕ

൰ ൬
16
ݔ
൰ ൬
1
6
൰
௬

	൬
5
6
൰
௫ାଵି௬

൬
1
2
൰
ଵ଺

, ݕ ൌ 0, 1,… , ݔ ൅ 1; ݔ	 ൌ 0, 1, … ,16

0,																								 otherwise 																										
 

 
Then which of the following statements is/are TRUE?    

(A)  ܧሺܻሻ ൌ
ଷ

ଶ
 (B)  Varሺܻሻ ൌ

ସଽ

ଷ଺
 (C)  ܧሺܻܺሻ ൌ ଷ଻

ଷ
 (D)  Varሺܺሻ ൌ 3 

 
 
Q.37 Let ଵܺ, ܺଶ, ܺଷ be i.i.d. ܰሺ0, 1ሻ random variables. Then which of the following statements 

is/are TRUE?    

(A)  
√ଶ	௑భ

ට௑మ
మା௑య

మ
∼ ଶ (B)ݐ

√ଶ ௑భ
|௑మା௑య|

∼  ଵݐ

(C)			
ሺ௑భି௑మሻమ

ሺ௑భା௑మሻమ
∼ ∑  ଵ,ଵ (D)ܨ ௜ܺ

ଶଷ
௜ୀଵ ∼ ߯ଶ

ଶ 
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Q.38 Let ሼܺ௡ሽ௡ஹଵ be a sequence of i.i.d. random variables such that  

ܲሺ ଵܺ ൌ 0ሻ ൌ
1
4
ൌ 1 െ ܲሺ ଵܺ ൌ 1ሻ 

Define  

ܷ௡ ൌ
1
݊
෍ ௜ܺ

௡

௜ୀଵ

					and					 ௡ܸ ൌ 	
1
݊
෍ሺ1 െ ௜ܺሻଶ
௡

௜ୀଵ

	 , ݊ ൌ 1, 2, …													 

 
Then which of the following statements is/are TRUE?    
 

(A)  lim
௡→ஶ

ܲ ቀቚܷ௡ െ
ଷ

ସ
ቚ ൏ ଵ

ଵ଴଴
ቁ ൌ 1 (B) lim

௡→ஶ
ܲ ቀቚܷ௡ െ

ଷ

ସ
ቚ ൐ ଵ

ଵ଴଴
ቁ ൌ 0 

(C) 	 lim
௡→ஶ

ܲ ቀ√݊	ቀܷ௡ െ
ଷ

ସ
ቁ ൑ 1ቁ ൌ Φሺ2ሻ (D) lim

௡→ஶ
ܲ ቀ√݊ ቀ ௡ܸ െ

ଵ

ସ
ቁ ൑ 1ቁ ൌ Φቀ

ସ

√ଷ
ቁ 

 
 
Q.39 Let ଵܺ, ܺଶ, … , ܺ௡ be i.i.d. Poissonሺߣሻ random variables, where ߣ ൐ 0. Define  

 

തܺ ൌ
1
݊
෍ ௜ܺ

௡

௜ୀଵ

				and				ܵଶ ൌ
1

݊ െ 1
෍ሺ ௜ܺ െ തܺሻଶ
௡

௜ୀଵ

	 

 
Then which of the following statements is/are TRUE?    

(A)  Var	ሺ തܺሻ ൏ Varሺܵଶሻ 

(B)  Var	ሺ തܺሻ ൌ Varሺܵଶሻ 

(C)  Var	ሺ തܺሻ attains the Cramer-Rao lower bound 

(D)  ܧሺ തܺሻ ൌ  ሺܵଶሻܧ

 
 
Q.40 Consider the following two probability density functions (pdfs) 

 

଴݂ሺݔሻ ൌ ൜
,ݔ2 if	0 ൑ ݔ ൑ 1
0,											otherwise 					and					 ଵ݂ሺݔሻ ൌ ൜

1, if	0 ൑ ݔ ൑ 1
0,												otherwise	 

 
Let ܺ be a random variable having pdf ݂ ∈ ࣪ ൌ ሼ ଴݂, ଵ݂ሽ. Consider testing  

:଴ܪ ݂ሺݔሻ ൌ ଴݂ሺݔሻ, ݔ	∀ ∈ ሾ0, 1ሿ against ܪଵ: ݂ሺݔሻ ൌ ଵ݂ሺݔሻ, ݔ	∀ ∈ ሾ0, 1ሿ at ߙ ൌ 0.05 level of 

significance. For which of the following observed values of random observation ܺ, the 

most powerful test would reject ܪ଴?    

(A)  0.19 (B)  0.22 (C)  0.25 (D)  0.28 
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SECTION – C 

NUMERICAL ANSWER TYPE (NAT) 

Q. 41 – Q. 50 carry one mark each. 

 
Q.41 

lim
௡→ஶ

൫√݊ଶ ൅ 1 ൅ ݊൯
ଶ

√݊଺ ൅ 1య 	 equals	_________ 

 
 
Q.42 

The maximum value of the function ݕ ൌ ௫మ

௫రାସ
, ݔ ∈ Թ, is __________ 

 
 
Q.43 The value of the integral 

න න
݁௫

ݔ√
ݕ݀	ݔ݀	

ଵ

௬మ

ଵ

଴

 

equals __________ (round off to two decimal places) 

 
 
Q.44 The rank of the matrix  

቎

1 1 1
1 2 3
2 5 6
2 6 8

					

1
2
4
5

቏ 

is __________ 

 
 
Q.45 Let ሺܺ, ܻሻ have the joint probability density function  

 

݂ሺݔ, ሻݕ ൌ ൝
3
4
ሺݕ െ ,ሻݔ 0 ൏ ݔ ൏ ݕ ൏ 2

0,																									otherwise							
 

 
Then the conditional expectation ܧሺܺ|ܻ ൌ 1ሻ equals __________ (round off to two decimal 
places) 

 
 
Q.46 Let ܺ be a random variable having the Poissonሺ4ሻ distribution and let ܧ	be an event such 

that ܲሺܧ|ܺ ൌ ݅ሻ ൌ 1 െ 2ି௜, ݅ ൌ 0, 1, 2, … . Then ܲሺܧሻ equals __________ (round off to two 

decimal places) 
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Q.47 Let ଵܺ, ܺଶ and ܺଷ be independent random variables such that ଵܺ ∼ ܰሺ47, 10ሻ, 

ܺଶ ∼ ܰሺ55,15ሻ and ܺଷ ∼ ܰሺ60, 14ሻ. Then ܲሺ ଵܺ ൅ ܺଶ ൒ 2ܺଷሻ equals __________ (round off 

to two decimal places) 

 
 
Q.48 Let  ܷ ∼ ܸ ହ,଼ andܨ ∼ ܨ଼ ,ହ. If ܲሾܷ ൐ 3.69ሿ ൌ 0.05, then the value of ܿ such that  

ܲሾܸ ൐ ܿሿ ൌ 0.95	equals __________ (round off to two decimal places) 

 
 
Q.49 Let the sample mean based on a random sample from Expሺߣሻ distribution be 3.7. Then the 

maximum likelihood estimate of 1 െ ݁ିఒ equals  __________ (round off to two decimal 

places) 

 
 
Q.50 Let ܺ be a single observation drawn from ܷሺ0, ߠ	ሻ distribution, whereߠ ∈ ሼ1, 2ሽ. To test 

:଴ܪ ߠ ൌ 1  against  ܪଵ: ߠ ൌ 2 consider the test procedure that rejects ܪ଴ if and only if  

ܺ ൐ 0.75. If the probabilities of Type-I and Type-II errors are ߙ and ߚ, respectively, then 

ߙ ൅  equals   __________ (round off to two decimal places) ߚ

 

 
 

Q. 51 – Q. 60 carry two marks each. 

 
Q.51 Let ݂: ሾെ1, 3ሿ → Թ be a continuous function such that ݂ is differentiable on ሺെ1, 3ሻ, 

|݂ᇱሺݔሻ| ൑
ଷ

ଶ
, ݔ∀ ∈ ሺെ1, 3ሻ, ݂ሺെ1ሻ ൌ 1 and ݂ሺ3ሻ ൌ 7. Then ݂ሺ1ሻ equals __________  

 
 
Q.52 Let ߙ be the real number such that the coefficient of ݔଵଶହ in Maclaurin’s series of  

ሺݔ ൅   ଷሻ݁௫ isߙ
ଶ଼

ଵଶସ!
 . Then ߙ equals __________ 
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Q.53 Consider the matrix  

ܯ ൌ ൥
1 0 0
0 3 2
0 1 	4

൩  

 
Let ܲ be a non-singular matrix such that ܲିଵܲܯ is a diagonal matrix. Then the trace of the 

matrix ܲିଵܯଷ	ܲ equals __________ 

 

 
 
Q.54 Let ܲ be a 3 ൈ 3 matrix having characteristic roots ߣଵ ൌ െ

ଶ

ଷ
ଶߣ , ൌ 0 and ߣଷ ൌ 1. Define  

ܳ ൌ 3ܲଷ െ ܲଶ െ ܲ ൅ ܴ ଷ andܫ ൌ 3ܲଷ െ 2ܲ. If ߙ ൌ detሺܳሻ	and ߚ ൌ traceሺܴሻ, then  

ߙ ൅  equals __________ (round off to two decimal places)  ߚ

 

 
 
Q.55 Let ܺ and ܻ be independent random variables with respective moment generating functions 

ሻݐ௑ሺܯ ൌ
ሺ8 ൅ ݁௧ሻଶ

81
					and				ܯ௒ሺݐሻ ൌ

ሺ1 ൅ 3݁௧ሻଷ

64
, െ∞ ൏ ݐ ൏ ∞			 

Then ܲሺܺ ൅ ܻ ൌ 1ሻ equals __________ (round off to two decimal places) 

 

 
 
Q.56 Let ܺ be a random variable having ܷሺ0,10ሻ distribution and ܻ ൌ ܺ െ ሾܺሿ, where ሾܺሿ 

denotes the greatest  integer  less than or equal to ܺ.  Then ܲሺܻ ൐ 0.25ሻ equals __________ 

 
 
Q.57 A computer lab has two printers handling certain types of printing jobs. Printer-I and 

Printer-II handle 40% and 60% of the jobs, respectively. For a typical printing job, 

printing time (in minutes) of Printer-I follows ܰሺ10, 4ሻ distribution and that of Printer-II 

follows ܷሺ1, 21ሻ distribution. If a randomly selected printing job is found to have been 

completed in less than 10 minutes, then the conditional probability that it was handled by 

the Printer-II equals __________ (round off to two decimal places)   
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Q.58 Let ݔଵ ൌ 1, ଶݔ ൌ 0, ଷݔ ൌ 0, ସݔ ൌ 1, ହݔ ൌ 0, ଺ݔ ൌ 1 be the data on a random sample of size 

6 from Binሺ1, ߠ ሻ distribution, whereߠ ∈ ሺ0, 1ሻ. Then the uniformly minimum variance 

unbiased estimate of  ߠሺ1 ൅   __________ ሻ  equalsߠ

 
 
Q.59 Let ݔଵ ൌ 1, ଶݔ ൌ 4 be the data on a random sample of size 2 from a Poissonሺߠሻ 

distribution, where ߠ ∈ ሺ0,∞ሻ. Let ෠߰  be the uniformly minimum variance unbiased 

estimate of ߰ሺߠሻ ൌ ∑ ௘షഇ	ఏೖ

௞!
ஶ
௞ୀସ  based on the given data. Then ෠߰ equals __________ 

(round off to two decimal places) 

 

 
 
Q.60 Let ܺ be a random variable having ܰሺߠ, 1ሻ distribution, where ߠ ∈ Թ. Consider testing 

:଴ܪ ߠ ൌ 0 against ܪଵ: ߠ ് 0 at ߙ ൌ 0.617 level of significance. The power of the 

likelihood ratio test at ߠ ൌ 1 equals __________ (round off to two decimal places) 

 

 

 
 

END OF THE QUESTION PAPER 


