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List of Symbols, Notations and Data 
ሺ݊ǡܤ   Ǣ݌ ሻǣ Binomial distribution with ݊ trials and success probability݌  ݊ א ሼͳǡʹǡ ǥ ሽ and  ݌ א ሺͲǡ ͳሻ 
 ܷሺܽǡ ܾሻǣ Uniform distribution on the interval ሺܽǡ ܾሻǡ െλ ൏ ܽ ൏ ܾ ൏ λ  
 ܰሺߤǡ ଶǡߪ and variance ߤ ଶሻǣ  Normal distribution with meanߪ ߤ א ሺെλǡλሻǡ ߪ ൐ Ͳ 

 ܲሺܣሻ   ܣ Probability of the event  ׷
 Poissonሺߣሻǣ Poisson distribution with mean ߣǡ ߣ ൐ Ͳ 

 ܺ ሺܺሻǣ Expected value (mean) of the random variableܧ 

 

If ܼ ׽ ܰሺͲǡͳሻǡ  then ܲሺܼ ൑ ͳǤͻ͸ሻ ൌ  ͲǤͻ͹ͷ and ܲሺܼ ൑ ͲǤͷͶሻ ൌ  ͲǤ͹ͲͷͶ 

 Ժ  Set of integers ׷

 Է   Set of rational numbers ׷

 Թ   Set of real numbers ׷

 ԧ  Set of complex numbers ׷

 Ժ௡ǣ The cyclic group of order ݊  
 ॲȏݔȐ : Polynomial ring over the field ॲ 

ሾͲǡܥ  ͳሿ Set of all real valued continuous functions on the interval ሾͲǡ ׷ ͳሿ 
ଵሾͲǡܥ  ͳሿ Set of all real valued continuously differentiable functions on the interval ሾͲǡ ׷ ͳሿ 
 κଶ  Normed space of all square-summable real sequences ׷

ଶሾͲǡܮ  ͳሿǣ Space of all square-Lebesgue integrable real valued functions on the interval ሾͲǡ ͳሿ ሺܥሾͲǡ ͳሿǡ ԡ ԡଶሻǣ  The space ܥሾͲǡ ͳሿ with ԡ݂ԡଶ ൌ ቀ ׬ ȁ ݂ሺݔሻȁଶ ݀ݔଵ଴ ቁభమ  
 ሺܥሾͲǡ ͳሿǡ ԡ ԡஶሻǣ  The space ܥሾͲǡ ͳሿ with ԡ݂ԡஶ ൌ supሼ ȁ݂ሺݔሻȁ ׷ ݔ   א ሾͲǡ ͳሿሽ  
 ܸୄǣ  The orthogonal complement of  ܸ in an inner product space 

 Թ௡  dimensional Euclidean space- ݊  ׷

 

Usual metric ݀  on Թ௡  is given by  ݀൫ሺݔଵǡ ଶǡݔ ǥ ǡ ௡ሻǡݔ ሺݕଵǡ ଶǡݕ ǥ ǡ ௡ሻ൯ݕ ൌ ሺσ ሺݔ௜ െ ݕ௜ሻଶ௡௜ୀଵ ሻଵ ଶൗ    
݊ ௡ǣ  Theܫ  ൈ ݊  identity matrix ( ܫ  (the identity matrix when order is NOT specified ׷

ሺ݃ሻ݋     The order of the element ݃  of a group ׷
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Q. 1 – Q. 25 carry one mark each. 

 

Q.1  Let ܶ ׷  Թସ ՜ Թସ be a linear map defined by  ܶሺݔǡ ǡݕ ǡݖ ሻݓ ൌ ሺݔ ൅ ǡݖ ݔʹ ൅ ݕ ൅ ǡݖ͵ ݕʹ ൅  ሻǤݓǡݖʹ
 

Then the rank of  ܶ is equal to _________ 

 

 

Q.2 Let ܯ be a ͵ ൈ ͵ matrix and suppose that ͳǡ ʹ and ͵ are the eigenvalues of ܯǤ If   ିܯଵ ൌ ߙଶܯ െ ܯ ൅ ͳͳߙ  ଷܫ

for some scalar  ߙ ് Ͳǡ  then ߙ is equal to ___________ 

 

 

Q.3  Let ܯ be a ͵ ൈ ͵ singular matrix and suppose that  ʹ and ͵ are eigenvalues of ܯǤ Then the number 

of linearly independent eigenvectors of ܯଷ ൅ ܯʹ ൅ ଷܫ is equal to __________ 

 

 

Q.4  
Let ܯ be a ͵ ൈ ͵ matrix such that ܯ ൭െͳʹͲ ൱ ൌ ൭ ͸െͲ͵ ൱ and suppose that  ܯଷ  ൭ ͳെͳȀʹͲ ൱ ൌ  ൭ߛߚߙ൱ for 

some ߙǡ ǡߚ ߛ א ԹǤ Then   ȁ ߙ ȁ is equal to _______ 

 

 

Q.5  Let ݂ǣ ሾͲǡλሻ ՜ Թ  be defined by  ݂ሺݔሻ ൌ න sinଶሺݐଶሻ Ǥ௫ݐ݀
଴  

Then the function ݂ is  

(A) uniformly continuous on ሾͲǡ ͳሻ but NOT on ሺͲǡλሻ 
(B) uniformly continuous on ሺͲǡλሻ but NOT on ሾͲǡ ͳሻ  
(C) uniformly continuous on both ሾͲǡ ͳሻ and ሺͲǡλሻ 
(D) neither uniformly continuous on ሾͲǡ ͳሻ nor uniformly continuous on ሺͲǡλሻ 

 

 

Q.6  

Consider the power series σ ܽ௡ݖ௡ǡஶ௡ୀ଴  where ܽ௡ ൌ ቐ ଵଷ೙ if ݊ is evenଵହ೙ if ݊ is oddǤ  

The radius of convergence of the series is equal to __________ 

 

 

Q.7  
Let ܥ ൌ ሼ ݖ  א ԧ  ׷ ȁݖ െ ݅ȁൌ ʹሽǤ  Then  

ଵଶ గ ׯ ௭మି ସ௭మା ସ ஼ݖ݀  is equal to ____________ 

 

 

Q.8  Let ܺ ̱ ܤሺͷǡ ଵଶሻ and ܻ ̱ ܷሺͲǡͳሻǤ Then 
௉ሺ௑ା௒ ஸଶሻ௉ሺ௑ା௒ஹହሻ  is equal to ___________ 
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Q.9  Let the random variable ܺ have the distribution function  

 

ሻݔሺܨ ൌ  
ەۖۖ
۔ۖ
ۓۖ Ͳ                  if      ݔ ൏ Ͳ     ʹݔ                   if  Ͳ  ൑ ݔ ൏ ͳ
ͷ͵                   if  ͳ  ൑ ݔ ൏ ʹ ͳʹ ൅            ݔͅ if  ʹ  ൑ ݔ ൏ ͵ͳ if ݔ ൒ ͵Ǥ

 

Then ܲሺʹ ൑ ܺ ൏ Ͷሻ is equal to ___________ 

 

 

Q.10  Let  X  be a random variable having the distribution function  

ሻݔሺܨ ൌ  
ەۖۖۖ
۔ۖ
ۓۖۖ Ͳ if ݔ ൏ ͲͳͶ            if  Ͳ  ൑ ݔ ൏ ͳͳ͵            if  ͳ  ൑ ݔ ൏ ʹ ͳʹ            if  ʹ  ൑ ݔ ൏ ͳͳ͵
ͳ if ݔ ൒ ͳͳ͵ Ǥ

 

Then ܧሺܺሻ is equal to _________ 

 

 

Q.11  In an experiment, a fair die is rolled until two sixes are obtained in succession. The probability that 

the experiment will end in the fifth trial is equal to 

(A) 
ଵଶହ଺ఱ  (B) 

ଵହ଴଺ఱ  (C) 
ଵ଻ହ଺ఱ  (D) 

ଶ଴଴଺ఱ  

 

 

 

Q.12  Let ݔଵ ൌ ʹǤʹǡ ଶݔ ൌ ͶǤ͵ǡ ଷݔ ൌ ͵Ǥͳǡ ସݔ ൌ ͶǤͷǡ ହݔ ൌ ͳǤͳ and ଺ݔ ൌ ͷǤ͹ be the observed values of a 

random sample of size 6 from a ܷሺߠ െ ͳǡ ߠ ൅ Ͷሻ distribution, where ߠ א ሺͲǡλሻ is unknown. Then 

a maximum likelihood estimate of ߠ is equal to  

 (A) ͳǤͺ (B) ʹǤ͵ (C) ͵Ǥͳ (D) ͵Ǥ͸ 

 

 

 

Q.13  Let ȳ ൌ  ሼሺݔǡ ሻݕ א  Թଶȁ ݔଶ ൅ ݕଶ ൏ ͳሽ be the open unit disc in Թଶ with boundary ߲ȳǤ If ݑሺݔǡ  ሻ isݕ

the solution of the Dirichlet problem  

௫௫ݑ  ൅ ݑ௬௬ ൌ Ͳ           in ȳ ݑሺݔǡ ሻݕ ൌ ͳ െ ʹ ଶݕ on ߲ȳǡ 
then ݑ ቀଵଶ ǡ Ͳቁ is equal to  

 (A) െͳ (B) 
ିଵସ  (C) 

ଵସ (D) ͳ 
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Q.14  Let  ܿ א Ժଷ  be such that  
Ժయሾ௑ሿۃ௑యା ௖ ௑ାଵۄ is a field. Then  ܿ  is equal to __________ 

 

 

Q.15  Let ܸ ൌ ଵሾͲǡܥ ͳሿǡ ܺ ൌ ሺ ܥሾͲǡ ͳሿǡ ԡ ԡஶሻ and ܻ ൌ ሺ ሾͲǡܥ ͳሿǡ ԡ ԡଶሻǤ Then ܸ is  

(A) dense in ܺ but NOT in ܻ  
(B) dense in ܻ but NOT in ܺ  
(C) dense in both ܺ and ܻ  
(D) neither dense in ܺ nor dense in ܻ  

 

 

Q.16  Let ܶ ׷   ሺ ܥሾͲǡ ͳሿǡ ԡ ԡஶሻ ՜  Թ be defined by  ܶሺ݂ሻ ൌ ׬ ሻݔሺ݂ݔʹ ଵ଴ݔ݀  for all ݂ א ሾͲǡܥ ͳሿǤ Then ԡܶԡ 

is equal to __________ 

 

 

Q.17  Let ߬ଵbe the usual topology on Թ. Let  ߬ଶ be the topology on Թ generated by 

 ࣜ ൌ ሼሾܽǡ ܾሻ ؿ Թ ׷ െλ ൏ ܽ ൏ ܾ ൏ λሽǤ  Then the set ሼ ݔ א Թ ׷ Ͷ sinଶ ݔ ൑ ͳ ሽ  ׫ ቄ గଶቅ is  

(A) closed in ሺԹǡ ߬ଵሻ but NOT in ሺԹǡ ߬ଶሻ 
(B) closed in ሺԹǡ ߬ଶሻ but NOT in ሺԹǡ ߬ଵሻ 
(C) closed in both  ሺԹǡ ߬ଵሻ and ሺԹǡ ߬ଶሻ 
(D) neither closed in ሺԹǡ ߬ଵሻ nor closed in ሺԹǡ ߬ଶሻ 

 

 

Q.18  Let ܺ  be a connected topological space such that there exists a non-constant continuous function 

 ݂ ׷ ܺ ՜ Թǡ where Թ is equipped with the usual topology. Let ݂ሺܺሻ ൌ ሼ ݂ሺݔሻǣ ݔ א ܺሽǤ Then  

(A) ܺ is countable but ݂ሺܺሻ is uncountable 

(B) ݂ሺܺሻ is countable but ܺ  is uncountable 

(C) both ݂ሺܺሻ and ܺ  are countable 

(D) both ݂ሺܺሻ and ܺ are uncountable 

 

 

Q.19  Let ݀ଵ  and ݀ଶ denote the usual metric and the discrete metric on Թ, respectively. 

Let ݂ ׷ ሺԹǡ ݀ଵሻ ՜ ሺԹǡ ݀ଶሻ be defined by ݂ሺݔሻ ൌ ǡݔ ݔ א ԹǤ Then 

 

(A) ݂ is continuous but ݂ିଵ  is NOT continuous 

(B) ݂ିଵ is continuous but ݂ is NOT continuous 

(C) both ݂  and ݂ିଵ are continuous  

(D) neither ݂ nor ݂ିଵ is continuous  

 

 

Q.20  If the trapezoidal rule with single interval ሾͲǡ ͳሿ is exact for approximating the integral  ׬ ሺݔଷ െ ǡଵ଴ݔଶሻ݀ݔ ܿ    then the value of ܿ is equal to ________ 

 

 

Q.21  Suppose that the Newton-Raphson method is applied to the equation ʹݔଶ ൅  ͳ െ ݁௫మ ൌ Ͳ with an 

initial approximation  ݔ଴  sufficiently close to zero.  Then, for the root ݔ ൌ Ͳǡ the order of 

convergence of the method is equal to _________ 
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Q.22  The minimum possible order of a homogeneous linear ordinary differential equation with real 

constant coefficients having ݔଶ sinሺݔሻ as a solution is equal to __________ 

 

 

Q.23  The Lagrangian of a system in terms of polar coordinates ሺݎǡ ሻߠ is given by  ܮ ൌ   ͳʹ ሶଶݎ ݉  ൅ ͳʹ ݉ ൫ݎሶଶ ൅ ሶଶߠଶݎ ൯ െ ݉ ݃ ݎ ሺͳ െ cosሺߠሻሻǡ 
where ݉  is the mass, ݃  is the acceleration due to gravity and  ݏሶ denotes the derivative of ݏ with 

respect to time. Then the equations of motion are 

(A)   ʹ ݎሷ ൌ ሶଶߠ ݎ െ ݃ ሺͳ െ cosሺߠሻሻǡ ௗௗ௧ ሺ ሶሻߠଶݎ ൌ െ݃ ݎ sinሺߠሻ 
(B)  ʹ ݎሷ ൌ ሶଶߠ ݎ ൅  ݃ ሺͳ െ cosሺߠሻሻǡ ௗௗ௧ ሺ ሶሻߠଶݎ ൌ െ݃ ݎ sinሺߠሻ 
(C)  ʹ ݎሷ ൌ ሶଶߠ ݎ െ  ݃ ሺͳ െ cosሺߠሻሻǡ ௗௗ௧ ሺ ሶሻߠଶݎ ൌ ݃ ݎ sinሺߠሻ  

(D)  ʹ ݎሷ ൌ ሶଶߠ ݎ ൅ ݃ ሺͳ െ cosሺߠሻሻǡ ௗௗ௧ ሺ ሶሻߠଶݎ ൌ ݃ ݎ sinሺߠሻ 
 

 

Q.24  If ݕሺݔሻ satisfies the initial value problem  ሺݔଶ ൅ ݔሻ݀ݕ ൌ ݔ ǡݕ݀ ሺͳሻݕ ൌ ʹǡ  
then ݕሺʹሻ is equal to __________ 

 

 

Q.25  It is known that Bessel functions ܬ௡ሺݔሻǡ  for ݊ ൒ Ͳǡ satisfy the identity  ݁௫ଶ ቀ௧ି ଵ௧ቁ ൌ ሻݔ଴ሺܬ ൅  ෍ ሻݔ௡ሺܬ ቆ ݐ௡ ൅ ሺെͳሻ௡ݐ௡ ቇ ஶ
௡ୀଵ   

for all ݐ ൐ Ͳ and ݔ א ԹǤ  The value of  ܬ଴ ቀగଷቁ ൅ ʹ σ ଶ௡ܬ ቀగଷቁஶ௡ୀଵ is equal to _________ 

  

Q. 26 – Q. 55 carry two marks each. 

 

Q.26  Let ܺ and ܻ  be two random variables having the joint probability density function  

 ݂ሺݔǡ ሻݕ ൌ ቄʹ    if Ͳ ൏ ݔ ൏ ݕ ൏ ͳͲ otherwiseǤ  

 

Then the conditional probability  ܲ ቀܺ ൑ ଶଷ ȁ ܻ ൌ ଷସቁ  is equal to  

 (A)  
ହଽ (B)  

ଶଷ (C)  
଻ଽ (D)  ଽ଼ 

 

 

Q.27  Let ȳ ൌ ሺͲǡͳሿ be the sample space and let ܲሺڄሻ be a probability function defined by 

ܲሺሺͲǡ ሿሻݔ ൌ ൞ʹݔ if Ͳ ൑ ݔ ൏ ͳʹ
ݔ      if   ͳʹ ൑ x ൑ ͳǤ 

Then ܲ ቀቄଵଶቅቁ is equal to __________ 
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Q.28  Let ଵܺǡ ܺଶ and ܺଷ be independent and identically distributed random variables with ܧሺ ଵܺሻ ൌ Ͳ and ܧሺ ଵܺଶሻ ൌ   ଵହସ Ǥ  If  ߰ ׷ ሺͲǡλሻ ՜   ሺͲǡλሻ is defined through the conditional expectation ߰ሺݐሻ ൌ ሺܧ ଵܺଶ ห ܺଵଶ ൅ ܺଶଶ ൅ ܺଷଶ ൌ ݐ   ሻǡݐ ൐ Ͳ , 

 

then  ܧሺ߰ሺሺ ଵܺ ൅ ܺଶሻଶሻሻ is equal to __________ 

 

 

Q.29  Let ܺ ׽ Poissonሺߣሻǡ where ߣ ൐ Ͳ is unknown. If ߜሺܺሻ is the unbiased estimator of  ݃ሺߣሻ ൌ   ݁ିఒሺ͵ߣଶ ൅ ߣʹ ൅ ͳሻǡ then  σ ሺ݇ሻஶ௞ୀ଴ߜ   is equal to ___________ 

 

 

Q.30  Let ଵܺǡ ǥ ǡ ܺ௡ be a random sample from ܰሺߤǡ ͳሻ distribution, where  ߤ א ሼͲǡ ଵଶሽ. For testing the null 

hypothesis ܪ଴ǣ ߤ ൌ Ͳ against the alternative hypothesis ܪଵǣ ߤ ൌ ଵଶǡ consider the critical region ܴ ൌ   ൝ሺݔଵǡ ଶǡݔ ǥ ǡ ௡ሻݔ ׷  ෍ݔ௜ ൐ ܿ௡
௜ୀଵ ൡǡ 

where ܿ is some real constant. If the critical region ܴ has size  0.025  and power  0.7054,  then the 

value of the sample size n is equal to ___________ 

 

 

Q.31  Let ܺ and ܻ be independently distributed central chi-squared random variables with degrees of 

freedom ݉ ሺ൒ ͵ሻ  and ݊ ሺ൒ ͵ሻǡ respectively. If ܧ ቀ௑௒ቁ ൌ ͵ and ݉൅ ݊ ൌ ͳͶǡ then ܧ ቀ௒௑ቁ is equal to 

 (A)  
ଶ଻ (B)  

ଷ଻ (C)  
ସ଻ (D)  

ହ଻ 

 

 

Q.32  Let ଵܺǡ ܺଶǡ ǥ be a sequence of independent and identically  distributed random variables with ܲሺ ଵܺ ൌ  ͳሻ ൌ   ଵସ  and ܲሺ ଵܺ ൌ  ʹሻ ൌ ଷସǤ  If  ܺ௡ ൌ ଵ௡ σ ௜ܺ ǡ for ݊ ൌ ͳǡ ʹǡ ǥ ǡ௡௜ୀଵ  then  lim௡՜ஶ ܲሺܺ௡ ൑ ͳǤͺሻ is equal to __________ 

 

 

Q.33  Let ݑሺݔǡ ሻݕ ൌ ʹ݂ሺݕሻ cosሺݔ െ ሻǡݕʹ ሺݔǡ ሻݕ א Թଶǡ  be a solution of the initial value problem  

௫ݑʹ  ൅ ݑ௬ ൌ ǡݔሺݑ      ݑ Ͳሻ ൌ cosሺݔሻ Ǥ 
Then  ݂ሺͳሻ is equal to 

 (A)  
ଵଶ (B)  

௘ଶ (C)  ݁ (D)  
ଷ௘ଶ  

 

 

Q.34  Let  ݑሺݔǡ ݔ  ሻǡݐ א Թǡ ݐ  ൒ Ͳǡ  be the solution of the initial value problem 

௧௧ݑ  ൌ ǡݔሺݑ      ௫௫ݑ Ͳሻ ൌ ǡݔ௧ሺݑ      ݔ Ͳሻ ൌ  ͳǤ  

Then  ݑሺʹǡʹሻ  is equal to ________ 
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Q.35  Let ܹ ൌ Span  ቄ  ଵξଶ ሺͲǡͲǡͳǡͳሻǡ ଵξଶ ሺͳǡ െͳǡͲǡͲሻቅ be a subspace of the Euclidean space  ԹସǤ Then the 

square of the distance from the point ሺͳǡͳǡͳǡͳሻ to the subspace ܹ is equal to ________ 

 

 

Q.36  Let ܶ ׷  Թସ ՜ Թସ be a linear map such that the null space of ܶ is  ሼሺݔǡ ǡݕ ǡݖ ሻݓ א Թସǣ ݔ ൅ ݕ ൅ ݖ ൅ ݓ ൌ Ͳሽ 
and the rank of  ሺܶ െ Ͷ ܫସሻ is ͵Ǥ  If the minimal polynomial of  ܶ  is  ݔሺݔ െ Ͷሻఈ ǡ   
then ߙ is equal to _______ 

 

 

Q.37  Let ܯ be an invertible Hermitian matrix and let ݔǡ ݕ א Թ be such that  ݔଶ ൏ ͶݕǤ Then   

(A)  both ܯଶ ൅ ܯ ݔ  ൅ ଶܯ  and ܫ ݕ െ ݔ ܯ ൅ ݕ ܫ are singular 

(B)  ܯଶ ൅ ܯ ݔ  ൅ ݕ ଶܯ  is singular but ܫ െ ݔ ܯ ൅ ݕ  is non-singular ܫ

(C)  ܯଶ ൅ ܯ ݔ  ൅ ݕ ଶܯ  is non-singular but  ܫ െ ݔ ܯ ൅ ݕ  is singular ܫ

(D)  both ܯଶ ൅ ܯ ݔ  ൅ ଶܯ  and ܫ ݕ െ ݔ ܯ ൅ ݕ ܫ are non-singular 

 

 

Q.38  Let ܩ ൌ ሼ ݁ǡ ǡݔ ଶǡݔ ଷǡݔ ǡݕ ǡݕݔ ǡݕଶݔ ሽݕଷݔ with ݋ሺݔሻ ൌ Ͷǡ ሻݕሺ݋ ൌ ʹ  and  ݕݔ ൌ  ଷǤ  Then the numberݔݕ

of elements in the center of the group  ܩ  is equal to  

(A)  1 (B)  2 (C)  4 (D)  8 

 

 

Q.39  The number of ring homomorphisms from Ժଶ ൈ Ժଶ to Ժସ is equal to __________ 

 

 

Q.40  Let ݌ሺݔሻ ൌ  ͻ ݔହ ൅ ͳͲ ݔଷ ൅  ͷ ݔ ൅ ͳͷ and  ݍሺݔሻ ൌ ଷݔ െ ଶݔ െ ݔ െ ʹ  be two polynomials in Է ሾݔሿǤ    Then, over  Էǡ    
(A)  ݌ሺݔሻ and ݍሺݔሻ are both irreducible  

(B)  ݌ሺݔሻ  is reducible but ݍሺݔሻ is irreducible  

(C)  ݌ሺݔሻ  is  irreducible but ݍሺݔሻ is reducible 

(D)  ݌ሺݔሻ  and ݍሺݔሻ are both reducible 

 

 

Q.41  Consider the linear programming problem  Maximize ͵ ݔ ൅ ͻ ǡݕ
                     subject to                   ʹ ݕ െ ݔ ൑ ݕ ͵                                        ʹ െ ݔ ൒ Ͳʹ ݔ ൅ ݕ ͵ ൑ ͳͲ ݔǡ ݕ ൒ ͲǤ  

Then the maximum value of the objective function is equal to ______ 

 

 

Q.42  Let ܵ ൌ ሼ ሺݔǡ sin ଵ௫ሻ ׷ Ͳ ൏ ݔ ൑ ͳ ሽ  and ܶ ൌ ܵ ׫ ሼሺͲǡͲሻሽǤ Under the usual metric on Թଶǡ  
(A)  ܵ  is closed but ܶ  is NOT closed 

(B)  ܶ  is closed but ܵ  is NOT closed 

(C)  both ܵ  and ܶ  are closed 

(D)  neither ܵ  nor ܶ  is closed 
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Q.43  Let ܪ ൌ ቄ ሺݔ௡ሻ א   κଶ ǣ σ ௫೙௡ஶ௡ୀଵ ൌ ͳቅǤ Then ܪ  

(A)  is bounded (B)  is closed 

(C)  is a subspace  (D)  has an interior point 

 

 

Q.44  Let ܸ be a closed subspace of  ܮଶሾͲǡ ͳሿ and let ݂ǡ ݃ א ଶሾͲǡܮ ͳሿ be given by ݂ሺݔሻ ൌ  and  ݔ 

 ݃ሺݔሻ ൌ ୄܸ  ଶǤ     Ifݔ  ൌ Span ሼ ݂ ሽ and ܲ݃ is the orthogonal projection of ݃ on ܸǡ then  ሺ݃ െ ܲ݃ሻሺݔሻǡ ݔ א ሾͲǡ ͳ ሿǡ is  

(A)  
ଷସ   (B) ݔ

ଵସ   (C) ݔ
ଷସ   ଶ (D)ݔ

ଵସ  ଶݔ

 

 

Q.45  Let ݌ሺݔሻ be the polynomial of degree at most  ͵ that passes through the points  ሺെʹǡ ͳʹሻǡ ሺെͳǡ ͳሻǡ ሺͲǡʹሻ and ሺʹǡ െͺሻǤ Then the coefficient of ݔଷ in ݌ሺݔሻ is equal to _________ 

 

 

Q.46  If, for some ߙǡ ߚ א Թǡ   the integration formula  න ݔሻ݀ݔሺ݌ ൌ ሻߙሺ݌ ൅ ሻଶߚሺ݌
଴  

holds for all polynomials ݌ሺݔሻ of degree at most  ͵ǡ  then the value of ͵ሺߙ െ  _____ ሻଶ is equal toߚ 

 

 

Q.47  Let ݕሺݐሻ be a continuous function on  ሾͲǡλሻ  whose Laplace transform exists. If  ݕሺݐሻ satisfies  න ሺͳ െ cosሺݐ െ ߬ሻሻ ݕ ሺ߬ሻ ݀߬ ൌ ସǡ௧ݐ
଴  

then  ݕሺͳሻ is equal to _______ 

 

 

Q.48  Consider the initial value problem   ݔଶݕᇱᇱ െ ͸ ݕ ൌ Ͳǡ ሺͳሻݕ ൌ ǡߙ ᇱሺͳሻݕ ൌ ͸Ǥ  
If  ݕሺݔሻ ՜ Ͳ  as ݔ ՜ Ͳାǡ  then ߙ is equal to __________ 

 

 

Q.49  Define ଵ݂ǡ ଶ݂ǣ ሾͲǡͳ ሿ ՜ Թ by  

ଵ݂ሺݔሻ ൌ  ෍  ݔ sinሺ݊ଶݔሻ݊ଶ and ଶ݂ሺݔሻ ൌ ෍ ଶሺͳݔ െ ଶሻ௡ିଵ Ǥஶݔ
௡ୀଵ

ஶ
௡ୀଵ  

Then  

(A)  ଵ݂ is continuous but ଶ݂ is NOT continuous 

(B)  ଶ݂ is continuous but ଵ݂ is NOT continuous 

(C)  both ଵ݂ and ଶ݂ are continuous 

(D)  neither ଵ݂ nor ଶ݂ is continuous 

 

 

Q.50  Consider the unit sphere ܵ ൌ ሼሺݔǡ ǡݕ ሻݖ א Թଷǣ ଶݔ ൅ ଶݕ ൅ ଶݖ ൌ ͳሽ and the unit normal vector ො݊ ൌ ሺݔǡ ǡݕ ǡݔሻ  at each point ሺݖ ǡݕ ሻ on ܵǤݖ  The value of the surface integral  ඵ ሼ ሺʹ ߨݔ ൅ sinሺݕଶሻሻ ݔ ൅ ሺ݁௭ െ ሻߨݕ ݕ ൅ ሺʹ ߨݖ ൅ sinଶ ௌ ߪ݀  ሽݖ ሻݕ  

is equal to _______ 
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Q.51  Let ܦ ൌ ሼሺݔǡ ሻݕ א Թଶǣ ͳ ൑ ݔ ൑ ͳͲͲͲǡ ͳ ൑ ݕ ൑ ͳͲͲͲሽǤ  Define  

 ݂ሺݔǡ ሻݕ ൌ ݕʹ ݔ ൅ ͷͲͲݔ ൅ ͷͲͲݕ Ǥ  
Then the minimum value of  ݂  on ܦ is equal to ________ 

 

 

Q.52  Let ॰ ൌ ሼ ݖ א ԧ ׷ ȁݖȁ ൏  ͳ ሽǤ  Then there exists a non-constant analytic function ݂ on ॰ such that 

for all ݊ ൌ ʹǡ ͵ǡ Ͷǡ ǥ  

(A)  ݂ ቀξିଵ௡ ቁ ൌ  Ͳ (B)  ݂ ቀଵ௡ቁ ൌ Ͳ 

(C)  ݂ ቀͳ െ  ଵ௡ቁ ൌ Ͳ (D)  ݂ ቀଵଶ െ ଵ௡ቁ ൌ Ͳ 

 

 

Q.53  Let σ ܽ௡ݖ௡ஶ௡ୀିஶ  be the Laurent series expansion of  ݂ሺݖሻ ൌ ଵଶ ௭మି ଵଷ ௭ାଵହ   in the annulus  

 
ଷଶ ൏ ȁݖȁ ൏ ͷǤ Then   

௔భ௔మ   is equal to _________ 

 

 

Q.54  
The value of  

௜ସିగ ׬      ௗ௭௭  ୡ୭ୱሺ௭ሻ ȁ௭ȁୀସ      is equal to __________ 

 

 

Q.55  Suppose that among all continuously differentiable functions ݕሺݔሻǡ ݔ א Թǡ  
with  ݕሺͲሻ ൌ  Ͳ and  ݕሺͳሻ ൌ   ଵଶ ,   the function ݕ଴ሺݔሻ  minimizes the functional  න ൫݁ି൫௬ᇲି௫൯ ൅ ሺͳ ൅ Ǥଵݔᇱ൯݀ݕሻݕ

଴   
Then  ݕ଴ ቀଵଶቁ  is equal to 

 (A) Ͳ (B)  
ଵ଼
 (C)  

ଵସ (D)  
ଵଶ 

 

 

 

 
 

 

END OF THE QUESTION PAPER 


