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Q. 1 – Q. 5 carry one mark each. 

Θ.1 Αν αππλε χοστσ Ρσ. 10. Αν ονιον χοστσ Ρσ. 8.  

 

Σελεχτ τηε mοστ συιταβλε σεντενχε ωιτη ρεσπεχτ το γραmmαρ ανδ υσαγε.  

(Α)   Τηε πριχε οφ αν αππλε ισ γρεατερ τηαν αν ονιον. 

 

(Β)   Τηε πριχε οφ αν αππλε ισ mορε τηαν ονιον. 

 

(Χ)   Τηε πριχε οφ αν αππλε ισ γρεατερ τηαν τηατ οφ αν ονιον. 

 

(D)   Αππλεσ αρε mορε χοστλιερ τηαν ονιονσ. 

 

 

 

Θ.2 Τηε Βυδδηα σαιδ, �Ηολδινγ ον το ανγερ ισ λικε γρασπινγ α ηοτ χοαλ ωιτη τηε ιντεντ οφ τηροωινγ ιτ ατ 

σοmεονε ελσε; ψου αρε τηε ονε ωηο γετσ βυρντ.� 

 

Σελεχτ τηε ωορδ βελοω ωηιχη ισ χλοσεστ ιν mεανινγ το τηε ωορδ υνδερλινεδ αβοϖε. 

 

(Α)   βυρνινγ (Β)   ιγνιτινγ (Χ)   χλυτχηινγ (D)   φλινγινγ 

 

 

Θ.3 M ηασ α σον Q ανδ α δαυγητερ R. Ηε ηασ νο οτηερ χηιλδρεν. E ισ τηε mοτηερ οφ P ανδ δαυγητερ−ιν−

λαω οφ M. Ηοω ισ P ρελατεδ το M? 

 

(Α)   P ισ τηε σον−ιν−λαω οφ M. (Β)   P ισ τηε γρανδχηιλδ οφ M. 

 

(Χ)   P ισ τηε δαυγητερ−ιν λαω οφ M. (D)   P ισ τηε γρανδφατηερ οφ M. 

 

 

Θ.4 Τηε νυmβερ τηατ λεαστ φιτσ τηισ σετ: (324, 441, 97 ανδ 64) ισ ________. 

 

(Α)   324 (Β)   441 (Χ)   97 (D)   64 

 

 

Θ.5 Ιτ τακεσ 10 σ ανδ 15 σ, ρεσπεχτιϖελψ, φορ τωο τραινσ τραϖελλινγ ατ διφφερεντ χονσταντ σπεεδσ το 

χοmπλετελψ πασσ α τελεγραπη ποστ. Τηε λενγτη οφ τηε φιρστ τραιν ισ 120 m ανδ τηατ οφ τηε σεχονδ τραιν ισ 

150 m. Τηε mαγνιτυδε οφ τηε διφφερενχε ιν τηε σπεεδσ οφ τηε τωο τραινσ (ιν m/σ) ισ ____________. 

 

(Α)   2.0 (Β)   10.0 (Χ)   12.0 (D)   22.0 
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Q. 6 – Q. 

Θ.6 Τηε

ρεσπ

ινχρ

 

 

(Α)

 

 

Θ.7 Τηε

Ηεα

δογ

 

Wη

(Α)

 

(Β)

 

(Χ)

 

(D)

 

 

Θ.8 Α φ

ενϕ

ψου

τηε 

 

(Α)

 

 

Θ.9 Φιν

(Α)

ΓΑΤΕ 2016 

10 carry tw

ε ϖελοχιτψ ς

πεχτ το τιmε

ρεασε βψ (ιν 

)   0 

ε οϖερωηελm

αλτη Οργανιζ

γσ αγαινστ ραβ

ηιχη οφ τηε φο

)   Τηε νυmβ

)   Τηε νυmβ

)   Ραβιεσ χαν

)   Στραψ δογσ

φλατ ισ σηαρεδ 

οψ σοmε εξτ

υνγερ τηαν Τρ

φλατ? 

)   Μανυ 

νδ τηε αρεα βο

)   14.95 

wo marks

ς οφ α ϖεηιχλ

ε ιν σεχονδσ

m)? 

(Β) 

mινγ νυmβερ

ζατιον ασ α σο

βιεσ χαν λεαδ

ολλοωινγ χαν 

βερ οφ πεοπλε 

ερ οφ πεοπλε 

ν βε εραδιχατ

σ αρε τηε mαι

βψ φουρ φιρστ

τρα σπαχε ιν 

ριδεεπ. Παϖα

(Β) 

ουνδεδ βψ τη

(Β) 

 each.  

λε αλονγ α στ

. Ατ τηε ενδ

  3 

ρ οφ πεοπλε ιν

ουρχε οφ χον

δ το α σιγνιφιχ

βε λογιχαλλψ

ιν Ινδια ινφε

ιν οτηερ παρτ

εδ ιν Ινδια β

ν σουρχε οφ ρ

τ ψεαρ υνδεργ

τηε φλατ. Μα

αν ισ ονε mον

  Σραϖαν 

ηε λινεσ 3ξ+2

  15.25 

τραιγητ λινε ι

δ οφ τηε 7 σ

(Χ) 

νφεχτεδ ωιτη

νχερν. Ιτ ισ εσ

χαντ ρεδυχτιο

ψ ινφερρεδ φροm

εχτεδ ωιτη ρα

τσ οφ τηε ωορ

βψ ϖαχχινατιν

ραβιεσ ωορλδω

γραδυατε στυδ

ανυ ισ τωο m

ντη ολδερ τηαν

(Χ) 
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(Χ) 
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σεχονδσ, ηοω

  4 

η ραβιεσ ιν Ιν

στιmατεδ τηατ

ον ιν τηε νυm

m τηε αβοϖε 
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ραψ δογσ. 
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ρ τηαν Σραϖαν

Wηο σηουλδ οχ

(D)  

ρστ θυαδραντ. 

(D)  

Γενεραλ Απ

πλοττεδ ασ σ

λ τηε οδοmε

  5 

ν φλαγγεδ βψ

γ 70% οφ πετ

λε ινφεχτεδ ω

ραβιεσ ισ λοω

οω τηε ολδεστ

ν, ωηο ισ τη

χχυπψ τηε εξ

  Παϖαν 

 

  20.35 

πτιτυδε − ΓΑ Σετ−4

2/3

σηοων ωιτη 

ετερ ρεαδινγ 

ψ τηε Wορλδ 

τσ ανδ στραψ 

ωιτη ραβιεσ. 

ω. 

τ οφ τηεm το 

ηρεε mοντησ 

ξτρα σπαχε ιν 

4 

3
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Θ.10 Α στραιγητ λινε ισ φιτ το α δατα σετ (λν x, y). Τηισ λινε ιντερχεπτσ τηε αβσχισσα ατ λν x = 0.1 ανδ ηασ α 

σλοπε οφ −0.02. Wηατ ισ τηε ϖαλυε οφ y ατ x = 5 φροm τηε φιτ? 

 

(Α) −0.030 (Β) −0.014 (Χ) 0.014 (D) 0.030 

 

 

END OF THE QUESTION PAPER 
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List	of	Symbolsǡ	Notations	and	Data		iǤiǤdǤ	ǣ	independent	and	identically	distributed	ܰሺߤǡ ଶሻߪ 	ߤ			ଶǡߪ	variance	and	ߤ	mean	with	distribution	Normal		׷ א ሺെοǡοሻǡ ߪ ൐ Ͳ		ܧሺܺሻ ሻݐȰሺ	ܺ	variable	random	the	of	ȋmeanȌ	value	Expected		׷ ൌ 	 ଵξଶగ ׬ ݁ି	ೣమమ ο	௧ିݔ݀	 		ሾݔሿ	ǣ		the	greatest	integer	less	than	or	equal	to	ݔ	Ժ Ժ௡	integers	of	Set		׷ Թ	ν	modulo	integers	of	Set		׷ ԧ	numbers	real	of	Set	׷ Թ௡	numbers	complex	of	Set		׷ ଵǡݔ݀൫ሺ		by	given	is	Թ௡	on	δ	metric	Usual	space	Euclidean	dimensional	νǦ		׷ ଶǡݔ ǥ ǡ ௡ሻǡݔ ሺݕଵǡ ଶǡݕ ǥ ǡ ௡ሻ൯ݕ ൌ 	 ሺσ ሺݔ௜ െ	ݕ௜ሻଶ௡௜ୀଵ ሻଵȀଶ	
ξଶ ሾͲǡͳሿܥ	sequences	real	squareǦsummable	all	of	space	linear	Normed		׷ ሺͲǡͳതതതതതതതሻܤ	ሾͲǡͳሿ	interval	the	on	functions	continuous	valued	real	all	of	Set		׷ ൌ	׷ 	 ሼሺݔǡ ሻݕ א	 	Թଶǣ		ݔଶ ൅	ݕଶ 	൑ 	ͳሽ		כܯ ்ܯ	Μ	matrix	the	of	transpose	Conjugate		׷ 	Μ	matrix	the	of	Transpose		׷

Ιδ	ǣ		)dentity	matrix	of	appropriate	order	࣬ሺܯሻ ሻܯࣨሺ	Μ	of	space	Range		׷ 	W	subspace	the	of	complement	Orthogonal			ܹୄǣ	Μ	of	space	Null		׷
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Θ.	1	�	Θ.	25	χαρρψ	ονε	mαρκ	εαχη.	QǤͳ Let	ሼܺǡ ܻǡ ܼሽ		be	a	basis	of	ԹଷǤ	Consider	the	following	statements	P	and	Qǣ	ȋPȌ	ǣ		ሼܺ ൅ ܻǡ ܻ ൅ ܼǡ ܺ െ ܼሽ		is	a	basis	of	ԹଷǤ		ȋQȌ	ǣ		ሼܺ ൅ ܻ ൅ ܼǡ ܺ ൅ ʹܻ െ 	ܼǡ ܺ െ ͵ܼሽ		is	a	basis	of	ԹଷǤ			Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only	PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤʹ Consider	the	following	statements	P	and	QǣȋPȌ	ǣ		)f	ܯ	 ൌ 	 ൥ͳ ͳ ͳͳ ʹ Ͷͳ ͵ ͻ൩ǡ		then	M	is	singular	.		
	ȋQȌ	ǣ		Let	Σ	be	a	diagonalizable	matrixǤ	)f	Τ	is	a	matrix		such	that		Σ	+	5	Τ	=	Ιδǡ	then	Τ	is		 diagonalizableǤ			Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only	PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤ͵ Consider	the	following	statements	P	and	QǣȋPȌ	ǣ		)f	Μ	is	an	݊	 ൈ 	݊		complex	matrixǡ	then		࣬ሺܯሻ ൌ ሺࣨሺ 	Q	and	P	both	ȋAȌ	TRUEǫ	hold	statements	above	the	of	Which			δͳǤ	ȁɉȁ	that	such	ɉ	eigenvalue	an	with	matrix	unitary	a	exists	There		ǣ	ȋQȌ	ሻሻୄǤכܯ ȋBȌ	only	PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q				
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QǤͶ Consider	a	real	vector	space	ς of	dimension	ν and a	nonǦzero	linear	transformation	ܶ ׷ 	ܸ	 ՜ 	ܸǤ		)f	dimensionሺܶሺܸሻሻ ൏ ݊	and	ܶଶ ൌ ߣ ܶǡ 	for	some	ߣ א 	Թ̳ሼͲሽǡ		then	which	of	the	following	statements	is	TRUEǫ	ȋAȌ			determinantሺܶሻ 		ൌ 	 ȁߣȁ௡ȋBȌ		There	exists	a	nonǦtrivial	subspace	 ଵܸ of	ς such	that	ܶሺܺሻ ൌ Ͳ		for	all		ܺ	 א ଵܸȋCȌ		T	is	invertible	ȋDȌ		ߣ		is	the	only	eigenvalue	of	T	 QǤͷ Let		ܵ	 ൌ 	 ሾͲǡ ͳሻڂሾʹǡ ͵ሿ		and	݂ ׷ ܵ ՜ Թ		be	a	strictly	increasing	function	such	that		݂ሺܵሻ		is	connectedǤ	Which	of	the	following	statements	is	TRUEǫ		ȋAȌ	݂	has	exactly	one	discontinuityȋBȌ	݂	has	exactly	two	discontinuitiesȋCȌ	݂	has	infinitely	many	discontinuitiesȋDȌ	݂	is	continuous		 QǤ͸ Let	ܽଵ ൌ ͳ	and	ܽ௡ ൌ ܽ௡ିଵ ൅ Ͷǡ ݊ ൒ ʹǤ Thenǡ	lim௡	՜ο
൤ ͳܽଵܽଶ ൅ ͳܽଶܽଷ ൅	ڮ൅ ͳܽ௡ିଵܽ௡൨		is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤ͹ Maximum	ሼݔ ൅ ݕ ׷ ሺݔǡ ሻݕ א ሺͲǡͳሻതതതതതതതതതܤ ሽ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͺ Let	ܽǡ ܾǡ ܿǡ ݀ א 	Թ		such	that	ܿଶ ൅ ݀ଶ ് ͲǤ Thenǡ	the	Cauchy	problem		ܽ	ݑ௫ ൅ ܾ ௬ݑ ൌ ݁௫ା௬ǡ ǡݔ ݕ א Թǡݑሺݔǡ ሻݕ 	ൌ 	Ͳ			on		ܿ	ݔ	 ൅ 	ݕ	݀	 ൌ 	Ͳ 	has	a	unique	solution	if		ȋAȌ	ܽ	ܿ	 ൅ 	ܾ	݀	 ് 	Ͳ	 ȋBȌ ܽ ݀ െ ܾ ܿ ് ͲȋCȌ	ܽ	ܿ	 െ 	ܾ	݀	 ് 	Ͳ	 ȋDȌ ܽ ݀ ൅ ܾ ܿ ് Ͳ	
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QǤͻ Let		ݑሺݔǡ d̵Alembert̵s	the	be	ሻݐ solution	of	the initial	value	problem	for	the	wave	equation		 ௧௧ݑ	 	െ 		ܿଶ	ݑ௫௫ 	ൌ 	Ͳ		ݑሺݔǡ Ͳሻ 	ൌ 	݂ሺݔሻǡ			ݑ௧ሺݔǡ Ͳሻ 	ൌ 	݃ሺݔሻǡ	where	χ	is	a	positive	real	number	and	݂ǡ ݃	are	smooth	odd	functionsǤ	Thenǡ	ݑሺͲǡͳሻ	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴		 QǤͳͲ Let	the	probability	density	function	of	a	random	variable Ξ be
݂ሺݔሻ ൌ 	 ۔ۖەۖ

ۓ ݔ Ͳ ൑ ݔ ൏ ͳʹ
ܿሺʹݔ െ ͳሻଶ ͳʹ ൏ ݔ ൑ ͳ	Ͳ otherwiseǤ		Thenǡ	the	value	of	χ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͳͳ Let	ς	be	the	set	of	all	solutions	of the	equation ಅಅݕ ൅ ܽ ಅݕ ൅ ܾ ݕ ൌ 	Ͳ	satisfying	ݕሺͲሻ ൌ ܽǡ		where	ሺͳሻǡݕ	 ܾ		are	positive	real	numbersǤ	Thenǡ	dimensionȋς	Ȍ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͳʹ Let	ݕಅಅ	 ൅ 	ಅݕ	ሻݔሺ݌ ൅ 	ݕሻݔሺݍ	 ൌ Ͳǡ ݔ א ሺെο ǡοሻǡ where	݌ሺݔሻ and	ݍሺݔሻ		are	continuous	functionsǤ	)f		ݕଵሺݔሻ ൌ ݊݅ݏ ሺݔሻ െ ʹ ݏ݋ܿ ሺݔሻ	and	ݕଶሺݔሻ ൌ ሻݔሺ	݊݅ݏ	ʹ	 	൅		ܿݏ݋	ሺݔሻ		are	two	linearly	independent	solutions	of		the	above	equationǡ	then		ȁ	Ͷ	݌ሺͲሻ 	൅ 		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		to	equal	is		ȁ	ሺͳሻݍ	ʹ	 QǤͳ͵ Let	 ௡ܲሺݔሻ	be	the	Legendre	polynomial	of	degree	݊ 	and		ܫ ൌ ׬ ௞ଵିଵݔ 	 ௡ܲሺݔሻ݀ݔǡ	where	κ	is	a	nonǦnegative	integerǤ	Consider	the	following	statements	P	and	Qǣ	ȋPȌ	ǣ			ܫ	 ൌ 	Ͳ	if	݇	 ൏ 	݊Ǥ	ȋQȌ	ǣ		ܫ	 ൌ 	Ͳ	if	݊	 െ 	݇	is	an	odd	integerǤ			Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	
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QǤͳͶ Consider	the	following	statements	P	and	QǣȋPȌ	ǣ		ݔଶݕಅಅ ൅ ಅݕ	ݔ	 ൅	ቀݔଶ 	െ 	ଵସቁ ݕ ൌ Ͳ 	has	two	linearly	independent	Frobenius	series		 solutions	near	ݔ ൌ ͲǤ	ȋQȌ	ǣ		ݔଶݕಅಅ ൅ ಅݕ	ሻݔሺ݊݅ݏ	͵	 ൅ ݕ	 ൌ Ͳ		has	two	linearly	independent	Frobenius	series		 solutions	near	ݔ ൌ ͲǤ		Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤͳͷ Let	the	polynomial	ݔସ	be	approximated	by	a	polynomial	of	degree	൑ ʹǡ		which	interpolates	ݔସ	at	ݔ ൌ 	െͳǡ Ͳ 	and	ͳǤ	Thenǡ	the	maximum	absolute	interpolation	error	over	the	interval	ሾെͳǡ ͳሿ	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͳ͸ Let	ሺݖ௡ሻ	be	a	sequence	of	distinct	points	in	ܦሺͲǡͳሻ ൌ ሼݖ א ԧ ׷ ȁݖȁ ൏ ͳሽ	with		lim௡՜ο ௡ݖ ൌ ͲǤ	Consider	the	following	statements	P	and	Qǣ		ȋPȌ	ǣ	There	exists	a	unique	analytic	function	φ	on	ܦሺͲǡͳሻ		such	that	݂ሺݖ௡ሻ ൌ 			for	௡ሻݖሺ݊݅ݏ all	νǤ	ȋQȌ	ǣ	There	exists	an	analytic	function	φ	on	ܦሺͲǡͳሻ		such	that	݂ሺݖ௡ሻ ൌ Ͳ	if	ν	is	even			 and	݂ሺݖ௡ሻ ൌ ͳ	if	ν	is	oddǤ		Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤͳ͹ Let	ሺԹǡ ߬ሻ	be	a	topological	space	with	the	cofinite	topologyǤ	Every	infinite	subset of	Թ		is		ȋAȌ	Compact	but	NOT	connected	ȋBȌ	Both	compact	and	connected	ȋCȌ	NOT	compact	but	connected	ȋDȌ	Neither	compact	nor	connected	
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QǤͳͺ Let	ܿ଴ ൌ	 ሼሺݔ௡ሻ ׷ 	 ௡ݔ א 	Թǡ ௡ݔ	 ՜ Ͳ ሽ and	ܯ ൌ ሼሺݔ௡ሻ א ܿ଴ ׷ ଵݔ ൅ ଶݔ ൅	ڮ൅	ݔଵ଴ ൌ Ͳ ሽǤThenǡ	dimension൫ܿ଴ ൗܯ ൯		is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͳͻ Consider	ሺԹଶǡ ԡڄԡοሻǡ		where	ԡሺݔǡ ሻԡοݕ ൌ maximumሼȁݔȁǡ ȁݕȁሽǤ 	Let	݂ ׷ 	Թଶ 	՜ 		Թ	be	defined	by	݂ሺݔǡ ሻݕ ൌ 	 ௫ା௬ଶ 		and		 ሚ݂ 	the	norm	preserving	linear	extension	of	݂	to		ሺԹଷǡ ԡڄԡοሻǤ	Thenǡ	 ሚ݂ሺͳǡͳǡͳሻ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤʹͲ ݂ ׷ ሾͲǡͳሿ ՜ ሾͲǡͳሿ		is	called	a	shrinking	map	if		ȁ݂ሺݔሻ െ ݂ሺݕሻȁ ൏ ȁݔ െ ǡݔ	all	for	ȁݕ ݕ א 	 ሾͲǡͳሿ		and	a	contraction	if		there	exists	an	ߙ ൏ ͳ 	such	that			ȁ݂ሺݔሻ െ 	݂ሺݕሻȁ ൑ ݔȁߙ െ ǡݔ	all	for	ȁݕ ݕ א 	 ሾͲǡͳሿǤ		Which	of	the	following	statements	is	TRUE	for	the	function	݂ሺݔሻ ൌ ݔ	 െ	௫మଶ 	ǫ				ȋAȌ	݂		is	both	a	shrinking	map	and	a	contraction	ȋBȌ	݂		is	a	shrinking	map	but	NOT	a	contractionȋCȌ	݂		is	NOT	a	shrinking	map	but	a	contractionȋDȌ	݂		is	Neither	a	shrinking	map	nor	a	contraction	 QǤʹͳ Let	ॸ	be	the	set	of	all	݊ ൈ ݊ real		matrices	with	the	usual	norm	topologyǤ	Consider	the	following	statements	P	and	Qǣ	ȋPȌ	ǣ	The	set	of	all	symmetric	positive	definite	matrices	in	ॸ		is	connectedǤ	ȋQȌ	ǣ	The	set	of	all	invertible	matrices	in	ॸ	is	compactǤ		Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q			
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QǤʹʹ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ ǡ ܺ௡		be	a	random	sample	from	the	following	probability	density	function	for		Ͳ ൏ ߤ	 ൏ 	οǡ Ͳ ൏ ߙ ൏ ͳǡ 	
݂ሺݔǢ ǡߤ	 ሻߙ ൌ 	 ൝ ͳȞሺߙሻ	ሺݔ െ ሻఈିଵ݁ିሺ௫ିఓሻǢߤ ݔ ൐ Ͳߤ otherwiseǤ	(ere	ߙ	and	ߤ		are	unknown	parametersǤ	Which	of	the	following	statements	is	TRUEǫ	ȋAȌ	Maximum	likelihood	estimator	of	only	ߤ exists	ȋBȌ	Maximum	likelihood	estimator	of	only	ߙ existsȋCȌ	Maximum	likelihood	estimators of	both	ߤ and	ߙ existȋDȌ	Maximum	likelihood	estimator	of	Neither	ߤ nor ߙ exists	 QǤʹ͵ Suppose	Ξ	and	Ψ	are	two	random	variables	such	that	ܽܺ ൅ ܾܻ 	is	a	normal	random	variable	for	all	ܽǡ ܾ א ԹǤ	Consider	the	following	statements	Pǡ	Qǡ	R	and	Sǣ	ȋPȌ	ǣ	Ξ	is	a	standard	normal	random	variableǤ		ȋQȌ	ǣ	The	conditional	distribution	of	Ξ	given	Ψ	is	normalǤ		ȋRȌ	ǣ	The	conditional	distribution	of	Ξ	given	ܺ	 ൅ 	ܻ	is	normalǤ	ȋSȌ	ǣ	ܺ	 െ 	ܻ	has	mean	ͲǤ		Which	of	the	above	statements	ALWAYS		hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	both	Q	and	RȋCȌ	both	Q	and	S	 ȋDȌ	both	P	and	S	 QǤʹͶ Consider	the	following	statements	P	and	QǣȋPȌ	ǣ	)f	ܪ	is	a	normal	subgroup	of	order	Ͷ	of	the	symmetric	group	ܵସǡ	then		ܵସ ൗܪ 	is	

	 abelianǤ	ȋQȌ	ǣ	)f	࣫ ൌ ሼേͳǡ േ݅ǡ േ݆ǡ േ	݇ሽ		is	the	quaternion	groupǡ	then		࣫ ሼെͳǡͳሽൗ 	is	abelianǤ		
Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤʹͷ Let	ܨ		be	a	field	of	order	͵ʹǤ	Then	the	number	of	nonǦzero	solutions	ሺܽǡ ܾሻ א ܨ ൈ ܨ of	the	equation	ݔଶ ൅ ݕ	ݔ	 ൅ ଶݕ ൌ Ͳ is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴			
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Θ.	26	�	Θ.	55	χαρρψ	τωο	mαρκσ	εαχη.		 QǤʹ͸ Let	ߛ ൌ ሼݖ א ԧ ׷ 		 ȁݖȁ 	ൌ 	ʹሽ	be	oriented	in	the	counterǦclockwise	directionǤ	Let			
ܫ	 ൌ 	 ͳʹ	ߨ	݅ 	ර 	ݏ݋ܿ	଻ݖ ൬ ͳݖଶ൰ Ǥఊݖ݀	 	

Thenǡ	the	value	of		ܫ		is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤʹ͹ Let		ݑሺݔǡ ሻݕ 	ൌ ଷݔ 	൅ ݕ	ଶݔ	ܽ	 ൅ ܾ ݔ ଶݕ ൅ ʹ ǡݔሺݒ	and	function	harmonic	a	be	ଷݕ ሺͲǡͲሻݒ		)f	conjugateǤ	harmonic	its	ሻݕ ൌ ͳǡ	then	ȁܽ ൅ ܾ ൅ ሺͳǡͳሻȁݒ 	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤʹͺ Let	ߛ	be	the	triangular	path	connecting	the	points	ȋͲǡͲȌǡ	ȋʹǡʹȌ	and	ȋͲǡʹȌ	in	the	counterǦclockwise	direction	in	ԹଶǤ	Then	
	ܫ ൌ 	ර 	ݔଷሻ݀ݔሺ	݊݅ݏ ൅ 	͸	ݔ	ݕ	ݕ݀	ఊ 		

is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤʹͻ Let	ψ	be	the	solution	of		 ಅݕ ൅ ݕ ൌ ȁ ȁǡݔ ݔ א Թݕሺെͳሻ ൌ 	ͲǤ		 	Then	ݕሺͳሻ		is	equal	to		ȋAȌ	ଶ௘ 	െ 	 ଶ௘మ	 ȋBȌ	ଶ௘ െ ʹ ݁ଶ 	ȋCȌ	ʹ	 െ	ଶ௘	 ȋDȌ	ʹ െ ʹ ݁	 QǤ͵Ͳ Let	Ξ	be	a	random	variable	with	the	following	cumulative	distribution	functionǣ
ሻݔሺܨ ൌ 	

۔ۖەۖ
ۓ Ͳ ݔ ൏ Ͳݔଶ 							Ͳ ൑ ݔ ൏ ͳʹ
Ͷ͵ 										ͳʹ ൑ ݔ ൏ ͳ		ͳ ݔ																		 ൒ ͳǤ

		
Then	ܲ ቀଵସ ൏ ܺ ൏ ͳቁ		is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		
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QǤ͵ͳ Let	ɀ	be	the	curve	which	passes	through	ȋͲǡͳȌ	and	intersects	each	curve	of	the	family	ݕ	 ൌ ሺξʹǡ	ȋAȌ		point	the	through	passes	also	ɀ	Then	orthogonallyǤ		ଶݔ	ܿ	 Ͳሻ		 ȋBȌ	ሺͲǡ ξʹሻ	ȋCȌ	ሺͳǡͳሻ	 ȋDȌ	ሺെͳǡͳሻ	 QǤ͵ʹ Let	ܵሺݔሻ 	ൌ 	ܽ଴ ൅	σ ሺܽ௡	ܿݏ݋ ሺ݊ ሻݔ ൅ ܾ௡ ݊݅ݏ ሺ݊ ሻο௡ୀଵݔ ሻ be	the	Fourier	series	of	the	ʹ	ߨ	periodic	function	defined	by	݂ሺݔሻ ൌ ଶݔ ൅ Ͷ ݊݅ݏ ሺݔሻ ሻǡݔሺݏ݋ܿ െߨ	 ൑ 	ݔ	 ൑ Ǥߨ	 Then	
อ෍ܽ௡ െ		෍ܾ௡ο

௡ୀଵ
ο

௡ୀ଴ อ	
is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤ͵͵ Let	ݕሺݐሻ	be	a	continuous	function	on	ሾͲǡοሻǤ )f		

ሻݐሺݕ ൌ 	ሺͳ	ݐ	 െ 	Ͷ	නݕሺݔሻ݀ݔ	ሻ 		൅ 	Ͷ	න ǡ௧ݔ݀	ሻݔሺݕ	ݔ
଴ 	௧

଴ 	
then	׬ గ	ݐ݀	ሻݐሺݕ ଶൗ଴ 	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴			 QǤ͵Ͷ 	Let	ܵ௡ ൌ σ ଵ௞௡௞ୀଵ 		and		ܫ௡ ൌ ׬ ௫ି ሾ௫ሿ௫మ ௡ଵݔ݀ Ǥ		Thenǡ	 ଵܵ଴ ൅ ln	ȋAȌ		to	equal	is	ଵ଴ܫ ͳͲ		൅ 	ͳ	 ȋBȌ	ln ͳͲ െ ͳȋCȌ	ln ͳͲ	െ ଵଵ଴	 ȋDȌ	ln ͳͲ ൅ ଵଵ଴		 QǤ͵ͷ For	any	ሺݔǡ ሻݕ א	 		Թଶ	̳	ܤሺͲǡͳതതതതതതതሻǡ 	let		݂ሺݔǡ ሻݕ ൌ 	distance ቀሺݔǡ ሻǡݕ ൌ																																																																													ሺͲǡͳതതതതതതതሻቁܤ 	inϐimum	ሼ	ඥሺݔ െ ଵሻଶݔ ൅	ሺݕ െ 	ଵሻଶݕ ׷ 	 ሺݔଵǡ ଵሻݕ א	 ሺͲǡͳതതതതതതതሻሽǤܤ 	
Thenǡ	ȁȁ		׏	݂	ሺ͵ǡͶሻ	ȁȁ			is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤ͵͸ Let	݂ሺݔሻ 	ൌ 	 ሺ׬ ݁ି௧మ ሻ௫଴	ݐ݀	 ଶ	and	݃ሺݔሻ ൌ ׬ ௘షೣమሺభశ ೟మሻଵ ା ௧మ ݐ݀ Ǥଵ଴ 	Then	݂ ಅሺξߨሻ 	൅	݃ಅሺξߨሻ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		
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QǤ͵͹ Let	ܯ	 ൌ 	 ൥ܽ ܾ ܾܿ ݀ ݁ܿ ݁ ݂൩		be	a	real	matrix	with	eigenvalues	ͳǡ	Ͳ	and	͵Ǥ	)f	the	eigenvectors	corresponding	to	ͳ	and	Ͳ	are	ሺͳǡͳǡͳሻ்	and	ሺͳǡ െͳǡͲሻ்	respectivelyǡ	then	the	value	of	͵݂	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤ͵ͺ Let	ܯ	 ൌ 	 ൥ͳ ͳ ͲͲ ͳ ͳͲ Ͳ ͳ൩	and	݁ெ ൌ ݀ܫ ൅ ܯ ൅ ଵଶǨ ଶܯ ൅ ଵଷǨ ଷܯ ൅ڮǤ		)f		݁ெ 	ൌ 	 ൣܾ௜௝൧ǡ		then		
ͳ݁ 	෍෍ܾ௜௝ଷ

௝ୀଵ
ଷ
௜ୀଵ 	

is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤ͵ͻ Let	the	integral	ܫ ൌ 	 ׬ ݂ሺݔሻ݀ݔǡ where ݂ሺݔሻ ൌ ቄ ݔ Ͳ ൑ ݔ ൑ ʹͶ െ ݔ ʹ ൑ ݔ ൑ ͶǤସ଴ 	Consider	the	following	statements	P	and	Qǣ	ȋPȌ	ǣ	)f	ܫଶ		is	the	value	of	the	integral	obtained	by	the	composite	trapezoidal	rule	with		 two	equal	subǦintervalsǡ	then	ܫଶ	is	exactǤ	ȋQȌ	ǣ	)f	ܫଷ		is	the	value	of	the	integral	obtained	by	the	composite	trapezoidal	rule	with		 three	equal	subǦintervalsǡ	then	ܫଷ	is	exactǤ		Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤͶͲ The	difference	between	the	least two	eigenvalues	of	the	boundary	value	problemݕಅಅ ൅ ݕߣ ൌ Ͳǡ Ͳ ൏ ݔ ൏ ሺͲሻݕߨ ൌ Ͳǡ ሻߨಅሺݕ ൌ Ͳǡ 	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͶͳ The	number	of	roots	of	the	equation	ݔଶ െ cosሺݔሻ ൌ Ͳ 	in	the	interval	ቂെ గଶ ǡ గଶቃ	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴		
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QǤͶʹ For	the	fixed	point	iteration	ݔ௞ାଵ ൌ ݃ሺݔ௞ሻǡ ݇ ൌ Ͳǡ ͳǡ ʹǡ ǥǥǡ consider	the	following	statements	P	and	Qǣ	ȋPȌ	ǣ	)f	݃ሺݔሻ ൌ ͳ ൅	 ଶ௫		then	the	fixed	point	iteration	converges	to	ʹ	for	all	ݔ଴ א ሾͳǡ ͳͲͲሿǤ	ȋQȌ	ǣ	)f	݃ሺݔሻ ൌ ξʹ ൅ 			for	ʹ	to	converges	iteration	point	fixed	the	then		ݔ	 all	ݔ଴ א ሾͲǡ ͳͲͲሿǤ		Which	of	the	above	statements	hold	TRUEǫ	ȋAȌ	both	P	and	Q	 ȋBȌ	only PȋCȌ	only	Q	 ȋDȌ	Neither	P	nor	Q	 QǤͶ͵ Let	ܶ ׷ 	ξଶ 	՜ 	ξଶ		be	defined	byܶ൫ሺݔଵǡ ଶǡݔ ڮ ǡ ௡ǡݔ ڮ ሻ൯ ൌ ሺݔଶ െ ଵǡݔ ଷݔ െ ଶǡݔ ڮ ǡ ௡ାଵݔ െ ௡ǡݔ ڮ ሻǤ	Then		ȋAȌ	ԡܶԡ ൌ ͳ	ȋBȌ	ԡܶԡ ൐ ʹ	but	bounded	ȋCȌ	ͳ ൏ 	ԡܶԡ ൑ ʹ	ȋDȌ	ԡܶԡ	is	unbounded		 QǤͶͶ Minimize	ݓ ൌ ݔ ൅ 	to	subject		ݕʹ ʹ ݔ ൅ ݕ ൒ ݔ͵ ൅ 				ݕ ൒ ݔʹ ൒ Ͳǡ 	ݕ ൒ ͲǤ	Thenǡ	the	minimum	value	of	ݓ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͶͷ Maximize	ݓ ൌ ͳͳ	ݔ െ ͳͲ	to	subject		ݖ ݔ ൅ ݕ െ ݖ ൑ ͳʹݔ െ ݕʹ ൅ 	ݖ ൑ ǡݔ															ʹ ǡݕ ݖ ൒ ͲǤ	Thenǡ	the	maximum	value	of	ݓ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		
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QǤͶ͸ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ		be	a	sequence	of	iǤiǤdǤ	random	variables	with	mean	ͳǤ	)f	Ν	is	a	geometric	random	variable	with	the	probability	mass	function	ܲሺܰ ൌ ݇ሻ ൌ 	 ଵଶೖ Ǣ	݇ ൌ ͳǡʹǡ͵ǡǥ		and	it	is	independent	of	the	 ௜̵ܺsǡ	then	ܧሺ ଵܺ ൅ ܺଶ ൅ڮ൅		ܺேሻ	is	equal	to		̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͶ͹ Let	 ଵܺ	be	an	exponential	random	variable	with	mean	ͳ and ܺଶ a	gamma	random	variable	with	mean	ʹ	and	variance	ʹǤ	)f	 ଵܺ 	and	ܺଶ 	are	independently	distributedǡ	then	ܲሺ ଵܺ ൏	ܺଶሻ		is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͶͺ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ		be	a	sequence	of	iǤiǤdǤ	uniform	ሺͲǡͳሻ random	variablesǤ	Thenǡ	the value	of	 lim௡՜ο
ܲሺ	െ	lnሺͳ െ ଵܺሻ െ lnሺͳ	െ	ڮ െܺ௡ሻ 		൒ ݊ሻ		is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͶͻ Let	Ξ	be	a	standard	normal	random	variableǤ	Thenǡ	ܲ ሺܺ ൏ Ͳ หȁሾܺሿȁ 	ൌ ͳሻ		is	equal	to		

ȋAȌ	Ȱሺଵሻି	భమȰሺଶሻି	భమ	 ȋBȌ	Ȱሺଵሻା భమȰሺଶሻା భమ	ȋCȌ	Ȱሺଵሻି	భమȰሺଶሻା	భమ	 ȋDȌ	ȰሺଵሻାଵȰሺଶሻାଵ		 QǤͷͲ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ ǡ ܺ௡		be	a	random	sample	from	the	probability	density	function	݂ሺݔሻ ൌ 	 ൜ߠ	ߙ	݁ି	ఈ௫ ൅	ሺͳ െ ʹሻߠ ߙ ݁ିଶ	ఈ௫Ǣ ݔ ൒ ͲͲ 									otherwiseǡ	where	ߙ ൐ Ͳǡ Ͳ ൑ ߠ ൑ ͳ	are	parametersǤ	Consider	the	following	testing	problemǣ		ܪ଴ǣ ߠ ൌ ͳǡ 	ߙ ൌ ͳ			versus		ܪଵǣ ߠ ൌ Ͳǡ 	ߙ ൌ ʹǤ			Which	of	the	following	statements	is	TRUEǫ	ȋAȌ	Uniformly	Most	Powerful	test	does	NOT	existȋBȌ	Uniformly	Most	Powerful	test	is	of	the	form	σ ௜ܺ ൐ ܿǡ௡௜ୀଵ for	some		Ͳ ൏ ܿ ൏ 	οȋCȌ	Uniformly	Most	Powerful	test	is	of	the	form	σ ௜ܺ ൏ ܿǡ௡௜ୀଵ for	some		Ͳ ൏ ܿ ൏ 	οȋDȌ	Uniformly	Most	Powerful	test	is	of	the	form ଵܿ ൏ σ ௜ܺ ൏ ܿଶǡ௡௜ୀଵ 	for			 	some		Ͳ ൏ ܿଵ ൏ ܿଶ ൏ ο		



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

GATE 2016   Mathematics - MA 

MA 13/16

QǤͷͳ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ		be	a	sequence	of	iǤiǤdǤ	ܰሺߤǡ ͳሻ random	variablesǤ	Thenǡ		lim௡՜ο

ξߨʹ݊ 	෍ܧሺȁ ௜ܺ െ ௡	ȁሻߤ	
௜ୀଵ 	

is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͷʹ Let	 ଵܺǡ ܺଶǡ ܺଷǡ ǥ ǡ ܺ௡		be	a	random	sample	from	uniform	ሾͳǡ ሿǡߠ for	some	ߠ ൐ ͳǤ		)f	ሺܺ௡ሻ ൌ Maximum	ሺ ଵܺǡ ܺଶǡ ܺଷǡ ǥ ǡ ܺ௡ሻǡ 	then	the	UMVUE	of	ߠ 	is			ȋAȌ	௡ାଵ௡ ሺܺ௡ሻ ൅ ଵ௡	 ȋBȌ	௡ାଵ௡ ሺܺ௡ሻ െ ଵ௡	ȋCȌ	 ௡௡ାଵ ሺܺ௡ሻ ൅ ଵ௡	 ȋDȌ	 ௡௡ାଵ ሺܺ௡ሻ ൅ ௡ାଵ௡ 		 QǤͷ͵ Let	ݔଵ ൌ ଶݔ ൌ ଷݔ ൌ ͳǡ ସݔ ൌ ହݔ ൌ ଺ݔ ൌ ʹ be	a	random	sample	from	a	Poisson	random	variable	with	mean	ߠǡ		where	ߠ א ሼͳǡ ʹሽǤ 	Thenǡ	the	maximum	likelihood	estimator	of	ߠ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴		 QǤͷͶ The	remainder	when	ͻͺǨ		is	divided	by	ͳͲͳ	is	equal	to	̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴̴	 QǤͷͷ Let	ܩ		be	a	group	whose	presentation	is	ܩ ൌ ሼ ǡݔ ݕ ȁ ହݔ ൌ ଶݕ ൌ ݁ǡ ݕଶݔ ൌ ݕ 		to	isomorphic	is		ܩ	Then	ሽǤݔ ȋAȌ	Ժହ	 ȋBȌ	Ժଵ଴	 ȋCȌ	Ժଶ	 ȋDȌ	Ժଷ଴
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ΕΝD	ΟΦ	ΤΗΕ	ΘΥΕΣΤΙΟΝ	ΠΑΠΕΡ	



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

GATE 2016   Mathematics - MA 

MA 15/16

	 	



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

GATE 2016   Mathematics - MA 

MA 16/16

	


