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Group - A
(Answer any seven questions)
1. Forany two sets A and B, prove that (AuUB)' =A""B’. [5]
2. Consider the mapping f : R — Rdefined by f(x) = x> +1. Check whether f is bijective? [5]
3. a) LetS=(0,1]and T= {E ne N}. Show that S — T is an open set. [3]
n

b) Prove that the set S={x € R: 2x* —5x + 2 > O} is open set. [2]
4. a) Prove that union of two open sets is open. [3]

b) Give example of a boundary point which is not a limit point and also give a limit point which is
not a boundary point. [2]

5. Prove that every convergent sequence is a bounded sequence. Is the converse true, explain why?
(You can just provide a counter example if it is not true) [4+1]

6. If a sequence is monotone increasing and bounded above, then prove that it converges to it's
supremum. [5]
7. Prove that the sequence {x,} where x_ = C;n +21 IS monotone increasing. Is it a convergent sequence?  [5]

+
8. a) Prove that every convergent sequence is a Cauchy sequence. [3]
b) Prove that {1} is a Cauchy sequence. [2]
n
9. Use the Cauchy criterion of convergence of a series to investigate the convergence of Zi' : [5]
n=1 1=
10. Prove that the series Ziz IS convergent. [5]
n N
11. a) Provethatif ) a, isconvergentthen Lta, =0. [3]
n=1 nN—oo
b) Isthe converse of the above statement true i.e. if Lt a, =0then whether Zan IS convergent. [2]
n—oo |
, : .1 1 1 .
12. State the Cauchy's Root test. Use it to prove that the series §+§+F+"' is convergent. [2+3]
Group - B
(Answer any four questions)

13. a) Find the product of all the values of (1+ i\/§)% : [5]

b) Prove that : 64sin®0cos’ 0 =sin70—3sin50+sin30+5sin0. [5]
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Consider the set of all mappings {f ‘R—>R|fis bijective}. Is the above set a group under

composition of functions.
Prove that the set C of all complex numbers form a field under addition and multiplication of

complex numbers.
a—-b-c 2a 2a
Prove that | 2b b-c-a 2b |=(a+b+c).
2C 2C c—-a-b
a’+L ab ac
Showthat | ab  b*+XA  bc |isdivisible by A*and find the other factor.
ac bc c*+A
-1 2 2
Show that the matrix A=l —2 1 2 |isorthogonal. Hence find A™.
2 2 1
5 4 22
If A=| 4 5 -2/, thenshow that A>’~11A+10l, =O. Hence find A",
-2 2 2
1 2 5
Determine the rank of the matrix |2 3 1.
4 6 2
8 1 3 6
Find the fully reduced normal formof | 0 3 2 2|.
-8 -1 -3 4

The national income equation is u,,, —2au
obtain up.

The first term of a sequence is 1, the second term is 2, and every other term is the sum of the two
preceding terms. Find the nth term.

+au, =1(0<a<1)assuming a and | constants,

n+l
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