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Q. 1 – Q. 5 carry one mark each. 

Q.1 An apple costs Rs. 10. An onion costs Rs. 8.  
 
Select the most suitable sentence with respect to grammar and usage.  

(A)   The price of an apple is greater than an onion. 
 
(B)   The price of an apple is more than onion. 
 
(C)   The price of an apple is greater than that of an onion. 
 
(D)   Apples are more costlier than onions. 
 

 
 
Q.2 The Buddha said, “Holding on to anger is like grasping a hot coal with the intent of throwing it at 

someone else; you are the one who gets burnt.” 
 
Select the word below which is closest in meaning to the word underlined above. 
 

(A)   burning (B)   igniting (C)   clutching (D)   flinging 
 
 
Q.3 M has a son Q and a daughter R. He has no other children. E is the mother of P and daughter-in-

law of M. How is P related to M? 
 

(A)   P is the son-in-law of M. (B)   P is the grandchild of M. 
 

(C)   P is the daughter-in law of M. (D)   P is the grandfather of M. 
 
 
Q.4 The number that least fits this set: (324, 441, 97 and 64) is ________. 

 

(A)   324 (B)   441 (C)   97 (D)   64 
 
 
Q.5 It takes 10 s and 15 s, respectively, for two trains travelling at different constant speeds to 

completely pass a telegraph post. The length of the first train is 120 m and that of the second train is 
150 m. The magnitude of the difference in the speeds of the two trains (in m/s) is ____________. 
 

(A)   2.0 (B)   10.0 (C)   12.0 (D)   22.0 
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Q.10 A straight line is fit to a data set (ln x, y). This line intercepts the abscissa at ln x = 0.1 and has a 

slope of −0.02. What is the value of y at x = 5 from the fit? 
 

(A) −0.030 (B) −0.014 (C) 0.014 (D) 0.030 
 
 

END OF THE QUESTION PAPER 
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List	of	Symbols,	Notations	and	Data	

	

i.i.d.	:	independent	and	identically	distributed	

ܰሺߤ, ଶሻߪ ∶		Normal	distribution	with	mean	ߤ	and	variance	ߪଶ,			ߤ	 ∈ ሺെ∞,∞ሻ, ߪ ൐ 0		

ሺܺሻܧ ∶		Expected	value	(mean)	of	the	random	variable	ܺ	

Φሺݐሻ ൌ 	
ଵ

√ଶగ
׬ ݁ି	

ೣమ

మ ݔ݀	
௧
ି	∞ 		

ሾݔሿ	:		the	greatest	integer	less	than	or	equal	to	ݔ	

Ժ ∶		Set	of	integers	

Ժ௡ ∶		Set	of	integers	modulo	n	

Թ ∶	Set	of	real	numbers	

ԧ ∶		Set	of	complex	numbers	

Թ௡ ∶		n‐	dimensional	Euclidean	space	

Usual	metric	d	on	Թ௡	is	given	by		݀൫ሺݔଵ, ,ଶݔ … , ,௡ሻݔ ሺݕଵ, …,ଶݕ , ௡ሻ൯ݕ ൌ 	 ሺ∑ ሺݔ௜ െ	ݕ௜ሻଶ
௡
௜ୀଵ ሻଵ/ଶ	

ℓଶ ∶		Normed	linear	space	of	all	square‐summable	real	sequences	

ሾ0,1ሿܥ ∶		Set	of	all	real	valued	continuous	functions	on	the	interval	ሾ0,1ሿ	

ሺ0,1തതതതതതതሻܤ ∶	ൌ 	 ሼሺݔ, ሻݕ 	∈ 	Թଶ:		ݔଶ ൅	ݕଶ 	൑ 	1ሽ		

∗ܯ ∶		Conjugate	transpose	of	the	matrix	M	

்ܯ ∶		Transpose	of	the	matrix	M	

Id	:		Identity	matrix	of	appropriate	order	

࣬ሺܯሻ ∶		Range	space	of	M	

ࣨሺܯሻ ∶		Null	space	of	M	

ܹୄ:			Orthogonal	complement	of	the	subspace	W	
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Q.	1	–	Q.	25	carry	one	mark	each.	

Q.1 Let	ሼܺ, ܻ, ܼሽ		be	a	basis	of	Թଷ.	Consider	the	following	statements	P	and	Q:	

(P)	:		ሼܺ ൅ ܻ, ܻ ൅ ܼ, ܺ െ ܼሽ		is	a	basis	of	Թଷ.		

(Q)	:		ሼܺ ൅ ܻ ൅ ܼ, ܺ ൅ 2ܻ െ 	ܼ, ܺ െ 3ܼሽ		is	a	basis	of	Թଷ.		

	Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only	P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.2 Consider	the	following	statements	P	and	Q:

(P)	:		If	ܯ	 ൌ 	 ൥
1 1 1
1 2 4
1 3 9

൩,		then	M	is	singular	.		

	

(Q)	:		Let	S	be	a	diagonalizable	matrix.	If	T	is	a	matrix		such	that		S	+	5	T	=	Id,	then	T	is	

	 diagonalizable.		

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only	P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.3 Consider	the	following	statements	P	and	Q:

(P)	:		If	M	is	an	݊	 ൈ 	݊		complex	matrix,	then		࣬ሺܯሻ ൌ ሺࣨሺ 	.ሻሻୄ∗ܯ

(Q)	:		There	exists	a	unitary	matrix	with	an	eigenvalue	λ	such	that	|λ|	<1.		

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only	P

(C)	only	Q	 (D)	Neither	P	nor	Q
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Q.4 Consider	a	real	vector	space	V of	dimension	n and a	non‐zero	linear	transformation	

ܶ ∶ 	ܸ	 → 	ܸ.		If	dimensionሺܶሺܸሻሻ ൏ ݊	and	ܶଶ ൌ ߣ ܶ, 	for	some	ߣ ∈ 	Թ\ሼ0ሽ,		then	

which	of	the	following	statements	is	TRUE?	

(A)			determinantሺܶሻ 		ൌ 	 ௡|ߣ|

(B)		There	exists	a	non‐trivial	subspace	 ଵܸ of	V such	that	ܶሺܺሻ ൌ 0		for	all		ܺ	 ∈ ଵܸ

(C)		T	is	invertible	

(D)		ߣ		is	the	only	eigenvalue	of	T

	

Q.5 Let		ܵ	 ൌ 	 ሾ0, 1ሻ⋃ሾ2, 3ሿ		and	݂ ∶ ܵ → Թ		be	a	strictly	increasing	function	such	that		

݂ሺܵሻ		is	connected.	Which	of	the	following	statements	is	TRUE?		

(A)	݂	has	exactly	one	discontinuity

(B)	݂	has	exactly	two	discontinuities

(C)	݂	has	infinitely	many	discontinuities

(D)	݂	is	continuous	

	

Q.6 Let	ܽଵ ൌ 1	and	ܽ௡ ൌ ܽ௡ିଵ ൅ 4, ݊ ൒ 2. Then,	

lim
௡	→∞

൤
1

ܽଵܽଶ
൅

1
ܽଶܽଷ

൅	⋯൅
1

ܽ௡ିଵܽ௡
൨		

is	equal	to	_____________________	

	

Q.7 Maximum	ሼݔ ൅ ݕ ∶ ሺݔ, ሻݕ ∈ ሺ0,1ሻതതതതതതതതതܤ ሽ	is	equal	to	_________________	

	

Q.8 Let	ܽ, ܾ, ܿ, ݀ ∈ 	Թ		such	that	ܿଶ ൅ ݀ଶ ് 0. Then,	the	Cauchy	problem		

௫ݑ	ܽ ൅ ܾ ௬ݑ ൌ ݁௫ା௬, ,ݔ ݕ ∈ Թ,
,ݔሺݑ ሻݕ 	ൌ 	0			on		ܿ	ݔ	 ൅ 	ݕ	݀	 ൌ 	0

	

has	a	unique	solution	if		

(A)	ܽ	ܿ	 ൅ 	ܾ	݀	 ് 	0	 (B) ܽ ݀ െ ܾ ܿ ് 0

(C)	ܽ	ܿ	 െ 	ܾ	݀	 ് 	0	 (D) ܽ ݀ ൅ ܾ ܿ ് 0
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Q.9 Let		ݑሺݔ, d'Alembert's	the	be	ሻݐ solution	of	the initial	value	problem	for	the	wave	

equation		

௧௧ݑ	 	െ 		ܿଶ	ݑ௫௫ 	ൌ 	0		
,ݔሺݑ 0ሻ 	ൌ 	݂ሺݔሻ,			ݑ௧ሺݔ, 0ሻ 	ൌ 	݃ሺݔሻ,

	

where	c	is	a	positive	real	number	and	݂, ݃	are	smooth	odd	functions.	Then,	ݑሺ0,1ሻ	is	

equal	to		___________	

	

Q.10 Let	the	probability	density	function	of	a	random	variable X be

݂ሺݔሻ ൌ 	

ە
ۖ
۔

ۖ
ۓ ݔ 0 ൑ ݔ ൏

1
2

ܿሺ2ݔ െ 1ሻଶ
1
2
൏ ݔ ൑ 1	

0 otherwise.

		

Then,	the	value	of	c	is	equal	to	________________________	

	

Q.11 Let	V	be	the	set	of	all	solutions	of the	equation ൅′′ݕ ܽ ൅′ݕ ܾ ݕ ൌ 	0	satisfying	

ሺ0ሻݕ ൌ ,ܽ		where	ሺ1ሻ,ݕ	 ܾ		are	positive	real	numbers.	Then,	dimension(V	)	is	equal	to	

_____________________	

	

Q.12 Let	ݕ′′	 ൅ 	′ݕ	ሻݔሺ݌ ൅ 	ݕሻݔሺݍ	 ൌ 0, ݔ ∈ ሺെ∞ ,∞ሻ, where	݌ሺݔሻ and	ݍሺݔሻ		are	

continuous	functions.	If		ݕଵሺݔሻ ൌ ݊݅ݏ ሺݔሻ െ 2 ݏ݋ܿ ሺݔሻ	and	ݕଶሺݔሻ ൌ ሻݔሺ	݊݅ݏ	2	 	൅

		then	equation,	above	the		of	solutions	independent	linearly	two	are		ሻݔሺ	ݏ݋ܿ		

ሺ0ሻ݌	4	| 	൅ 	____________________		to	equal	is		|	ሺ1ሻݍ	2	

	

Q.13 Let	 ௡ܲሺݔሻ	be	the	Legendre	polynomial	of	degree	݊ 	and		ܫ ൌ ׬ ௞ݔ
ଵ
ିଵ 	 ௡ܲሺݔሻ݀ݔ,	where	k	

is	a	non‐negative	integer.	Consider	the	following	statements	P	and	Q:	

(P)	:			ܫ	 ൌ 	0	if	݇	 ൏ 	݊.	

(Q)	:		ܫ	 ൌ 	0	if	݊	 െ 	݇	is	an	odd	integer.		

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q
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Q.14 Consider	the	following	statements	P	and	Q:

(P)	:		ݔଶݕ′′൅ ଶݔቀ	൅′ݕ	ݔ	 	െ	
ଵ

ସ
ቁ ݕ ൌ 0 	has	two	linearly	independent	Frobenius	series	

	 solutions	near	ݔ ൌ 0.	

(Q)	:		ݔଶݕ′′൅ ൅′ݕ	ሻݔሺ݊݅ݏ	3	 ݕ	 ൌ 0		has	two	linearly	independent	Frobenius	series	

	 solutions	near	ݔ ൌ 0.	

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.15 Let	the	polynomial	ݔସ	be	approximated	by	a	polynomial	of	degree	൑ 2,		which	

interpolates	ݔସ	at	ݔ ൌ 	െ1, 0 	and	1.	Then,	the	maximum	absolute	interpolation	error	

over	the	interval	ሾെ1, 1ሿ	is	equal	to		______________________	

	

Q.16 Let	ሺݖ௡ሻ	be	a	sequence	of	distinct	points	in	ܦሺ0,1ሻ ൌ ሼݖ ∈ ԧ ∶ |ݖ| ൏ 1ሽ	with		

lim௡→∞ ௡ݖ ൌ 0.	Consider	the	following	statements	P	and	Q:	

	

(P)	:	There	exists	a	unique	analytic	function	f	on	ܦሺ0,1ሻ		such	that	݂ሺݖ௡ሻ ൌ 		for	௡ሻݖሺ݊݅ݏ

	 all	n.	

(Q)	:	There	exists	an	analytic	function	f	on	ܦሺ0,1ሻ		such	that	݂ሺݖ௡ሻ ൌ 0	if	n	is	even		

	 and	݂ሺݖ௡ሻ ൌ 1	if	n	is	odd.	

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.17 Let	ሺԹ, ߬ሻ	be	a	topological	space	with	the	cofinite	topology.	Every	infinite	subset of	

Թ		is		

(A)	Compact	but	NOT	connected	

(B)	Both	compact	and	connected	

(C)	NOT	compact	but	connected	

(D)	Neither	compact	nor	connected
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Q.18 Let	ܿ଴ ൌ 	 ሼሺݔ௡ሻ ∶ 	 ௡ݔ ∈ 	Թ, ௡ݔ	 → 0 ሽ and	ܯ ൌ ሼሺݔ௡ሻ ∈ ܿ଴ ∶ ଵݔ ൅ ଶݔ ൅	⋯൅	ݔଵ଴ ൌ 0 ሽ.

Then,	dimension൫ܿ଴ ൗܯ ൯		is	equal	to		_______________________	

	

Q.19 Consider	ሺԹଶ, ‖⋅‖∞ሻ,		where	‖ሺݔ, ∞‖ሻݕ ൌ maximumሼ|ݔ|, .ሽ|ݕ| 	Let	݂ ∶ 	Թଶ 	→ 		Թ	be	

defined	by	݂ሺݔ, ሻݕ ൌ 	 ௫ା௬
ଶ
		and		 ሚ݂ 	the	norm	preserving	linear	extension	of	݂	to	

	ሺԹଷ, ‖⋅‖∞ሻ.	Then,	 ሚ݂ሺ1,1,1ሻ	is	equal	to	__________________________________	

	

Q.20 ݂ ∶ ሾ0,1ሿ → ሾ0,1ሿ		is	called	a	shrinking	map	if		|݂ሺݔሻ െ ݂ሺݕሻ| ൏ ݔ| െ 	all	for	|ݕ

,ݔ ݕ ∈ 	 ሾ0,1ሿ		and	a	contraction	if		there	exists	an	ߙ ൏ 1 	such	that		

	|݂ሺݔሻ െ 	݂ሺݕሻ| ൑ ݔ|ߙ െ ,ݔ	all	for	|ݕ ݕ ∈ 	 ሾ0,1ሿ.		

Which	of	the	following	statements	is	TRUE	for	the	function	݂ሺݔሻ ൌ ݔ	 െ	௫
మ

ଶ
	?				

(A)	݂		is	both	a	shrinking	map	and	a	contraction	

(B)	݂		is	a	shrinking	map	but	NOT	a	contraction

(C)	݂		is	NOT	a	shrinking	map	but	a	contraction

(D)	݂		is	Neither	a	shrinking	map	nor	a	contraction

	

Q.21 Let	ॸ	be	the	set	of	all	݊ ൈ ݊ real		matrices	with	the	usual	norm	topology.	Consider	the	

following	statements	P	and	Q:	

(P)	:	The	set	of	all	symmetric	positive	definite	matrices	in	ॸ		is	connected.	

(Q)	:	The	set	of	all	invertible	matrices	in	ॸ	is	compact.	

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q
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Q.22 Let	 ଵܺ, ܺଶ, ܺଷ, … , ܺ௡		be	a	random	sample	from	the	following	probability	density	

function	for		0 ൏ ߤ	 ൏ 	∞, 0 ൏ ߙ ൏ 1, 	

݂ሺݔ; ,ߤ	 ሻߙ ൌ 	 ൝
1

Γሺߙሻ
	ሺݔ െ ;ሻఈିଵ݁ିሺ௫ିఓሻߤ ݔ ൐ ߤ

0 otherwise.
	

Here	ߙ	and	ߤ		are	unknown	parameters.	Which	of	the	following	statements	is	TRUE?	

(A)	Maximum	likelihood	estimator	of	only	ߤ exists	

(B)	Maximum	likelihood	estimator	of	only	ߙ exists

(C)	Maximum	likelihood	estimators of	both	ߤ and	ߙ exist

(D)	Maximum	likelihood	estimator	of	Neither	ߤ nor ߙ exists

	

Q.23 Suppose	X	and	Y	are	two	random	variables	such	that	ܽܺ ൅ ܾܻ 	is	a	normal	random	

variable	for	all	ܽ, ܾ ∈ Թ.	Consider	the	following	statements	P,	Q,	R	and	S:	

(P)	:	X	is	a	standard	normal	random	variable.		

(Q)	:	The	conditional	distribution	of	X	given	Y	is	normal.		

(R)	:	The	conditional	distribution	of	X	given	ܺ	 ൅ 	ܻ	is	normal.	

(S)	:	ܺ	 െ 	ܻ	has	mean	0.	

	

Which	of	the	above	statements	ALWAYS		hold	TRUE?	

(A)	both	P	and	Q	 (B)	both	Q	and	R

(C)	both	Q	and	S	 (D)	both	P	and	S

	

Q.24 Consider	the	following	statements	P	and	Q:

(P)	:	If	ܪ	is	a	normal	subgroup	of	order	4	of	the	symmetric	group	ܵସ,	then		
ܵସ

ൗܪ 	is	

	 abelian.	

(Q)	:	If	࣫ ൌ ሼേ1, േ݅, േ݆, േ	݇ሽ		is	the	quaternion	group,	then		࣫ ሼെ1,1ሽൗ 	is	abelian.		

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.25 Let	ܨ		be	a	field	of	order	32.	Then	the	number	of	non‐zero	solutions	ሺܽ, ܾሻ ∈ ܨ ൈ ܨ of	

the	equation	ݔଶ ൅ ݕ	ݔ	 ൅ ଶݕ ൌ 0 is	equal	to	_______________________________		
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Q.	26	–	Q.	55	carry	two	marks	each.	

	

Q.26 Let	ߛ ൌ ሼݖ ∈ ԧ ∶ 		 |ݖ| 	ൌ 	2ሽ	be	oriented	in	the	counter‐clockwise	direction.	Let			

ܫ	 ൌ 	
1

݅	ߨ	2
	ර 	ݏ݋ܿ	଻ݖ ൬

1
ଶݖ
൰ .ݖ݀	

ఊ

	

Then,	the	value	of		ܫ		is	equal	to	__________________________	

	

Q.27 Let		ݑሺݔ, ሻݕ 	ൌ ଷݔ 	൅ ݕ	ଶݔ	ܽ	 ൅ ܾ ݔ ଶݕ ൅ 2 ,ݔሺݒ	and	function	harmonic	a	be	ଷݕ 	its	ሻݕ

harmonic	conjugate.	If		ݒሺ0,0ሻ ൌ 1,	then	|ܽ ൅ ܾ ൅ |ሺ1,1ሻݒ 	is	equal	to	_______________	

	

Q.28 Let	ߛ	be	the	triangular	path	connecting	the	points	(0,0),	(2,2)	and	(0,2)	in	the	counter‐

clockwise	direction	in	Թଶ.	Then	

	ܫ ൌ 	ර 	ݔଷሻ݀ݔሺ	݊݅ݏ ൅ 	ݕ݀	ݕ	ݔ	6	
ఊ

		

is	equal	to	_____________________	

	

Q.29 Let	y	be	the	solution	of		

൅′ݕ ݕ ൌ | ,|ݔ ݔ ∈ Թ
ሺെ1ሻݕ ൌ 	0.		

	

Then	ݕሺ1ሻ		is	equal	to		

(A)	ଶ
௘
	െ	 ଶ

௘మ
	 (B)	ଶ

௘
െ 2 ݁ଶ 	

(C)	2	 െ	ଶ
௘
	 (D)	2 െ 2 ݁

	

Q.30 Let	X	be	a	random	variable	with	the	following	cumulative	distribution	function:

ሻݔሺܨ ൌ 	

ە
ۖ
۔

ۖ
ۓ
0 ݔ ൏ 0

ଶݔ 							0 ൑ ݔ ൏
1
2

3
4

										
1
2
൑ ݔ ൏ 1

		1 ݔ																		 ൒ 1.

		

Then	ܲ ቀ
ଵ

ସ
൏ ܺ ൏ 1ቁ		is	equal	to	___________________	
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Q.31 Let	γ	be	the	curve	which	passes	through	(0,1)	and	intersects	each	curve	of	the	family	

	ݕ ൌ 		point	the	through	passes	also	γ	Then	orthogonally.		ଶݔ	ܿ	

(A)	ሺ√2, 0ሻ		 (B)	ሺ0, √2ሻ	

(C)	ሺ1,1ሻ	 (D)	ሺെ1,1ሻ

	

Q.32 Let	ܵሺݔሻ 	ൌ 	ܽ଴ ൅	∑ ሺܽ௡	ܿݏ݋ ሺ݊ ሻݔ ൅ ܾ௡ ݊݅ݏ ሺ݊ ∞ሻݔ
௡ୀଵ ሻ be	the	Fourier	series	of	the	

ሻݔ݂ሺ	by	defined	function	periodic	ߨ	2 ൌ ଶݔ ൅ 4 ݊݅ݏ ሺݔሻ ,ሻݔሺݏ݋ܿ െߨ	 ൑ 	ݔ	 ൑ .ߨ	 Then	

อ෍ܽ௡ െ		෍ܾ௡

∞

௡ୀଵ

∞

௡ୀ଴

อ	

is	equal	to	__________________________	

	

Q.33 Let	ݕሺݐሻ	be	a	continuous	function	on	ሾ0,∞ሻ. If		

ሻݐሺݕ ൌ 	ሺ1	ݐ	 െ 	4	නݕሺݔሻ݀ݔ	ሻ 		൅ 	4	න ,ݔ݀	ሻݔሺݕ	ݔ

௧

଴

	

௧

଴

	

then	׬ 	ݐ݀	ሻݐሺݕ
గ
ଶൗ

଴ 	is	equal	to	________________________		

	

Q.34 	Let	ܵ௡ ൌ ∑ ଵ

௞
௡
௞ୀଵ 		and		ܫ௡ ൌ ׬

௫ି ሾ௫ሿ

௫మ
ݔ݀

௡
ଵ .		Then,	 ଵܵ଴ ൅ 		to	equal	is	ଵ଴ܫ

(A)	ln 10		൅ 	1	 (B)	ln 10 െ 1

(C)	ln 10	െ ଵ

ଵ଴
	 (D)	ln 10 ൅ ଵ

ଵ଴
	

	

Q.35 For	any	ሺݔ, ሻݕ 	∈ 		Թଶ	\	ܤሺ0,1തതതതതതതሻ, 	let		

݂ሺݔ, ሻݕ ൌ 	distance ቀሺݔ, ,ሻݕ 																																																																						ሺ0,1തതതതതതതሻቁܤ

							ൌ 	inϐimum	ሼ	ඥሺݔ െ ଵሻଶݔ ൅	ሺݕ െ 	ଵሻଶݕ ∶ 	 ሺݔଵ, ଵሻݕ 	∈ .ሺ0,1തതതതതതതሻሽܤ
	

Then,	||		׏	݂	ሺ3,4ሻ	||			is	equal	to	____________________	

	

Q.36 
Let	݂ሺݔሻ 	ൌ 	 ሺ׬ ݁ି௧

మ
ሻ	ݐ݀	

௫
଴

ଶ
	and	݃ሺݔሻ ൌ ׬

௘షೣ
మሺభశ ೟మሻ

ଵ ା ௧మ
ݐ݀ .

ଵ
଴ 	Then	݂ ′ሺ√ߨሻ 	൅	݃′ሺ√ߨሻ	is	

equal	to	_______________________________________	
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Q.37 
Let	ܯ	 ൌ 	 ൥

ܽ ܾ ܿ
ܾ ݀ ݁
ܿ ݁ ݂

൩		be	a	real	matrix	with	eigenvalues	1,	0	and	3.	If	the	eigenvectors	

corresponding	to	1	and	0	are	ሺ1,1,1ሻ்	and	ሺ1, െ1,0ሻ்	respectively,	then	the	value	of	

3݂	is	equal	to		_________________	

	

Q.38 
Let	ܯ	 ൌ 	 ൥

1 1 0
0 1 1
0 0 1

൩	and	݁ெ ൌ ݀ܫ ൅ ܯ ൅ ଵ

ଶ!
ଶܯ ൅ ଵ

ଷ!
ଷܯ ൅ ⋯.		If		݁ெ 	ൌ 	 ൣܾ௜௝൧,		then		

1
݁
	෍෍ܾ௜௝

ଷ

௝ୀଵ

ଷ

௜ୀଵ

	

is	equal	to	________________________	

	

Q.39 Let	the	integral	ܫ ൌ ׬	 ݂ሺݔሻ݀ݔ, where ݂ሺݔሻ ൌ ቄ ݔ 0 ൑ ݔ ൑ 2
4 െ ݔ 2 ൑ ݔ ൑ 4.

ସ
଴ 	

Consider	the	following	statements	P	and	Q:	

(P)	:	If	ܫଶ		is	the	value	of	the	integral	obtained	by	the	composite	trapezoidal	rule	with	

	 two	equal	sub‐intervals,	then	ܫଶ	is	exact.	

(Q)	:	If	ܫଷ		is	the	value	of	the	integral	obtained	by	the	composite	trapezoidal	rule	with	

	 three	equal	sub‐intervals,	then	ܫଷ	is	exact.	

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.40 The	difference	between	the	least two	eigenvalues	of	the	boundary	value	problem

൅′′ݕ ݕߣ ൌ 0, 0 ൏ ݔ ൏ ߨ
ሺ0ሻݕ ൌ 0, ሻߨሺ′ݕ ൌ 0,

	

is	equal	to		______________________________	

	

Q.41 The	number	of	roots	of	the	equation	ݔଶ െ cosሺݔሻ ൌ 0 	in	the	interval	ቂെ
గ

ଶ
, గ
ଶ
ቃ	is	equal	

to		______________	
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Q.42 For	the	fixed	point	iteration	ݔ௞ାଵ ൌ ݃ሺݔ௞ሻ, ݇ ൌ 0, 1, 2, ……, consider	the	following	

statements	P	and	Q:	

(P)	:	If	݃ሺݔሻ ൌ 1 ൅	ଶ
௫
		then	the	fixed	point	iteration	converges	to	2	for	all	ݔ଴ ∈ ሾ1, 100ሿ.	

(Q)	:	If	݃ሺݔሻ ൌ √2 ൅ 		for	2	to	converges	iteration	point	fixed	the	then		ݔ	

	 all	ݔ଴ ∈ ሾ0, 100ሿ.	

	

Which	of	the	above	statements	hold	TRUE?	

(A)	both	P	and	Q	 (B)	only P

(C)	only	Q	 (D)	Neither	P	nor	Q

	

Q.43 Let	ܶ ∶ 	ℓଶ 	→ 	ℓଶ		be	defined	by

ܶ൫ሺݔଵ, ⋯,ଶݔ , ⋯,௡ݔ ሻ൯ ൌ ሺݔଶ െ ,ଵݔ ଷݔ െ ⋯,ଶݔ , ௡ାଵݔ െ ⋯,௡ݔ ሻ.	

Then		

(A)	‖ܶ‖ ൌ 1	

(B)	‖ܶ‖ ൐ 2	but	bounded	

(C)	1 ൏ 	 ‖ܶ‖ ൑ 2	

(D)	‖ܶ‖	is	unbounded	

	

Q.44 Minimize	ݓ ൌ ݔ ൅ 	to	subject		ݕ2

2 ݔ ൅ ݕ ൒ 3
ݔ ൅ 				ݕ ൒ 2
ݔ ൒ 0, 	ݕ ൒ 0.

	

Then,	the	minimum	value	of	ݓ	is	equal	to	_________________________	

	

Q.45 Maximize	ݓ ൌ ݔ	11 െ 	to	subject		ݖ

10 ݔ ൅ ݕ െ ݖ ൑ 1
ݔ2 െ ݕ2 ൅ 	ݖ ൑ 2
,ݔ															 ,ݕ ݖ ൒ 0.

	

Then,	the	maximum	value	of	ݓ	is	equal	to	_________________________	
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Q.46 Let	 ଵܺ, ܺଶ, ܺଷ, …		be	a	sequence	of	i.i.d.	random	variables	with	mean	1.	If	N	is	a	

geometric	random	variable	with	the	probability	mass	function	ܲሺܰ ൌ ݇ሻ ൌ 	 ଵ
ଶೖ
;	

݇ ൌ 1,2,3,…		and	it	is	independent	of	the	 ௜ܺ's,	then	ܧሺ ଵܺ ൅ ܺଶ ൅ ⋯൅		ܺேሻ	is	equal	to		

_____________________	

	

Q.47 Let	 ଵܺ	be	an	exponential	random	variable	with	mean	1 and ܺଶ a	gamma	random	

variable	with	mean	2	and	variance	2.	If	 ଵܺ 	and	ܺଶ 	are	independently	distributed,	then	

ܲሺ ଵܺ ൏ 	ܺଶሻ		is	equal	to	_________________________	

	

Q.48 Let	 ଵܺ, ܺଶ, ܺଷ, …		be	a	sequence	of	i.i.d.	uniform	ሺ0,1ሻ random	variables.	Then,	the value	

of	

lim
௡→∞

ܲሺ	െ	lnሺ1 െ ଵܺሻ െ ⋯	െ	lnሺ1 െܺ௡ሻ 		൒ ݊ሻ		

is	equal	to	____________________	

	

Q.49 Let	X	be	a	standard	normal	random	variable.	Then,	ܲ ሺܺ ൏ 0 ห|ሾܺሿ| 	ൌ 1ሻ		is	equal	to		

(A)	
Φሺଵሻି	భ

మ

Φሺଶሻି	భ
మ

	 (B)	
Φሺଵሻା భ

మ

Φሺଶሻା భ
మ

	

(C)	
Φሺଵሻି	భ

మ

Φሺଶሻା	
భ
మ

	 (D)	Φ
ሺଵሻାଵ

Φሺଶሻାଵ
	

	

Q.50 Let	 ଵܺ, ܺଶ, ܺଷ, … , ܺ௡		be	a	random	sample	from	the	probability	density	function	

݂ሺݔሻ ൌ 	 ൜ߠ	ߙ	݁
ି	ఈ௫ ൅	ሺ1 െ ሻ2ߠ ߙ ݁ିଶ	ఈ௫; ݔ ൒ 0

0 									otherwise,
	

where	ߙ ൐ 0, 0 ൑ ߠ ൑ 1	are	parameters.	Consider	the	following	testing	problem:		

:଴ܪ ߠ ൌ 1, 	ߙ ൌ 1			versus		ܪଵ: ߠ ൌ 0, 	ߙ ൌ 2.	

		

Which	of	the	following	statements	is	TRUE?	

(A)	Uniformly	Most	Powerful	test	does	NOT	exist

(B)	Uniformly	Most	Powerful	test	is	of	the	form	∑ ௜ܺ ൐ ܿ,௡
௜ୀଵ for	some		0 ൏ ܿ ൏ 	∞

(C)	Uniformly	Most	Powerful	test	is	of	the	form	∑ ௜ܺ ൏ ܿ,௡
௜ୀଵ for	some		0 ൏ ܿ ൏ 	∞

(D)	Uniformly	Most	Powerful	test	is	of	the	form ܿଵ ൏ ∑ ௜ܺ ൏ ܿଶ,
௡
௜ୀଵ 	for		

	 	some		0 ൏ ܿଵ ൏ ܿଶ ൏ ∞	
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Q.51 Let	 ଵܺ, ܺଶ, ܺଷ, …		be	a	sequence	of	i.i.d.	ܰሺߤ, 1ሻ random	variables.	Then,		

lim
௡→∞

ߨ√
2݊

	෍ܧሺ| ௜ܺ െ 	ሻ|ߤ	

௡

௜ୀଵ

	

is	equal	to	_____________________________	

	

Q.52 Let	 ଵܺ, ܺଶ, ܺଷ, … , ܺ௡		be	a	random	sample	from	uniform	ሾ1, ,ሿߠ for	some	ߠ ൐ 1.		If	

ሺܺ௡ሻ ൌ Maximum	ሺ ଵܺ, ܺଶ, ܺଷ,… , ܺ௡ሻ, 	then	the	UMVUE	of	ߠ 	is		

	

(A)	௡ାଵ
௡ ሺܺ௡ሻ ൅

ଵ

௡
	 (B)	௡ାଵ

௡ ሺܺ௡ሻ െ
ଵ

௡
	

(C)	 ௡
௡ାଵ ሺܺ௡ሻ ൅

ଵ

௡
	 (D)	 ௡

௡ାଵ ሺܺ௡ሻ ൅
௡ାଵ

௡
	

	

Q.53 Let	ݔଵ ൌ ଶݔ ൌ ଷݔ ൌ 1, ସݔ ൌ ହݔ ൌ ଺ݔ ൌ 2 be	a	random	sample	from	a	Poisson	random	

variable	with	mean	ߠ,		where	ߠ ∈ ሼ1, 2ሽ. 	Then,	the	maximum	likelihood	estimator	of	ߠ	

is	equal	to	____________________	

	

Q.54 The	remainder	when	98!		is	divided	by	101	is	equal	to	____________________________

	

Q.55 Let	ܩ		be	a	group	whose	presentation	is	

ܩ ൌ ሼ ,ݔ ݕ | ହݔ ൌ ଶݕ ൌ ݁, ݕଶݔ ൌ ݕ 	.ሽݔ

Then	ܩ		is	isomorphic	to	

	 (A)	Ժହ	 (B)	Ժଵ଴

	 (C)	Ժଶ	 (D)	Ժଷ଴
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END	OF	THE	QUESTION	PAPER	
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