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Q.1.    Answer any Five from the following.  10

	 1.	 	 Write	the	definition	of	one-one	function	with	illustration

 2.  Let f (x)	=	sinx	then	find	the	value	of		 ,f 0
6
r8 B then ,f

6 2
r r8 B  

   and	 ,f 0
2
r8 B  

 3.	 	 If	A	and	B	are	countable	sets	then	prove	that	A ∪ B	is	also	countable.

	 4.	 	 Write	the	definition	of	bounded	set.

 5.  Let be	the	sequence	defined	by	

   S1 = 1, S2	=	1	and	Sn + 1= Sn+ Sn – 1 (n ≥	2)	then	S7

	 6.	 	 Write	the	definition	of	Divergent	Sequence	with	illustration.

	 7.	 	 State	the	division	algorithm.

	 8.	 	 Define	the	greatest	common	divisor.
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Q.2    Answer any Two from the following.  10

 1.   Let f (x)	=	sin	x (0 ≤ x ≤ 2π)	and	g(x) = xcos1– 2 (– ∞ <  x < ∞).	For	

	 	 	 the	this	pair	of	functions	f	and	g,	is	g	is	an	extension	of	f ?

 2.  Let f (x)	=	tan	x 
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 1.   Let f (x)	=	sin	x (0 ≤ x ≤ 2π)	and	g(x) = xcos1– 2 (– ∞ <  x < ∞).	For	

	 	 	 the	this	pair	of	functions	f	and	g,	is	g	is	an	extension	of	f ?

 2.  Let f (x)	=	tan	x –
2
< <

2
x

r r` j
	 	 	 (i)			 What	is	the	domain	of	f ?

	 	 	 (ii)		 What	is	the	range	of	f ?

   (iii) Let A = 
2
,

4
– –
r r8 B , B = 

4
,
2

r r8 B .	Does	f (A ∩ B) = f (A) ∩ f (B)?

	 3.	 	 	If	f :  A →	B	and	X ⊂ A, Y ⊂ A	then	prove	that	f (X ∩ Y) = f (X) ∩ f (Y).

	 	 	 Also	give	an	example	to	show	that	f (X ∩ Y)	and	f (X) ∩ f (Y)	need	not	

	 	 	 be	equal

Q.3    Answer any Two from the following.   10

	 1.			 Find	least	upper	bound	and	greatest	lower	bound	for	following	sets.

   i.  A = 
1
, , , ...

2 4
3

6
5& 0

   ii.  B = {π + 1, π  + 2, π  +3,...}

   iii.  C = , , , ...1
2
1

3
1

r r r+ + +% /D e m o

	 2.			 If	Al, A2, A3 ,...	are	countable	sets	then	prove	that	 An

n 1

3

=

' 	is	countable.

	 3.			 Check	the	convergence	of	following	sequences,

   i.   n nsin
n 1

r 3

=
$ .              ii.   sin n n 1ir

3

=^ h" ,D e m o

   iii.  n e
n

n
3

1
3

=" ,

Q.4    Answer any Two from the following.   10

	 1.			 If	the	sequence	 Sn n 1
3

=" , 	ofreal	numbers	is	convergent	and	Sn ≤ M and	if	

Sn n 1
3

=" , converges	to	L	then	L	≤  M.

	 	 	 (i)			 What	is	the	domain	of	f ?
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2
,

4
– –
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4
,
2
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n
3

1
3
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	 2.	 	 If	
3

Sn n 1=
" , 	is	convergent	and	convergences	to	L	then	prove	that

   
3

Sn n 1=
" , 	converges	to	|L|.

	 3.	 	 If	the	sequence	
3

Sn
n 1=

" , of	real	numbers	is	convergent	and	converges	

	 	 	 to	L	then
3

Sn n 1=
" , 	cannot	converge	to	a	limit	distinct	from	L.

Q.5    Answer any Two from the following.   10

	 1.			 Use	Euclidean	Algorithm	to	find	the	values	of	x	and	y	from	following,

	 	 	 i.		 gcd	(1769,2378)	=	1769x	+	2378y

	 	 	 ii.		gcd	(12378,3054)	=	12378x	+	3054y

	 2.	 	 Prove	that	ab = ac (modn)	if	and	only	if	b = c	(modn
d
)	where	d	is	greatest

	 	 	 common	divisor	of	a	and	n.

	 3.	 	 Prove	that	if	gdc (a, b) = d	then	there	exist	integers	x	and	y	such	that	

   d = ax + by .


