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Group — A
Answer any five questions from Question Nos. 1to 8 : [5x7]

. a) Let A={1,3,510,12}, B={2,4,6,8,10} and C ={5,4,6,10,15,17}.
Then find— 22 x 2
(i) (AUB) NcCe
(i) (A-B) U(a-C)
b) If A={12}, B={a.b} then find Ax(BUA"). 2

2. a) Show that the map f:Q — Q defined by f(x)=3x+2 is one-to-one, where Q is the set of

rational numbers. Also find a formula for . 4

b) Show that the mapping f:I — I defined by f(x)=x", xel, where [ is the set of positive

integers, is one-one into. 3

3. a) Use principle of mathematical induction to show that, (cos & +isin 49)" =cosnf +isinnb . 4
b) Prove that \/5 1s irrational. 3

4. a) Prove that arbitrary union of open subsets of [ (set of all real numbers) is an open set. 4
b) Give an example of a set which has exactly three limit points. 3

5. a) Define Cauchy Sequence and bounded sequence in U . 3
b) Give an example of a bounded sequence which is not a Cauchy sequence. 2

c¢) If {a,} —a then prove that {ca,} —>ca,where cis a constant, 2

1 1 e
6. a) Ifg =—+—+—+--+ , then find lima, . 4
1-2 2.3 3 n(n+1) n—e

1
4
b) Find lim(\/n—l ~Jn ) if exists. 3

n—»0

7. a) Define Cauchy criteria for convergence of an infinite series. 2

1 1 1
b) Find the sum of the series 1+5+Z+§+ ------ 5

(1)



8.

Find whether the following series is convergent or divergent:

a)

b)

, 22, 224 2246

X+ X+ x + X' +.., x>0),
3-4 3-4-5-6 3-4-5-6-7-8
TR T
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Group — B

Answer any five questions from Question Nos. 9 to 16 :

10.

11.

12.

13.

14.

b)

a)

b)

b)

r .. ox) r ..z
cos—+isin— | x| cos——isin—
22 22 21 21

( pe . e le
COS—+1i1SIn—
36 36

If cosa +cos f+cosy =0=sina +sin f+sin y, then prove that

Calculate the value of

cos3a +cos3f +cos3y =3cos(a+ [ +y)
and sin3a +sin3f +sin3y =3sin(a+ f+y).

Show that the set [ of all integers does not form a group under the operation x* y=x—7y for
every x,yell.

a
Show that the set of matrices of the form { } , 1s aring where a, b, ¢ are real numbers.

c

Verify whether the set of all rational numbers forms a group under the operation
x*y=x+y+1, x,yell (setof all rationals).

Verify whether the set of all 2X2 real orthogonal matrices form a ring over the set of all real
numbers.

Give an example of a ring which is not a field.
If a, b be two elements of a field F and b#0, then prove that a = 1, if
(a-b)" =a-b*+bab—b*.

Define singular and non-singular matrix.
State the necessary and sufficient condition for a matrix to be invertible.

2 3 . . 10
Let, A:{1 7} then show that A(adj A)=(adj A) A=detA-I where, 1:{0 J.

aa,+bp ao+bp  aa +bp
Show that |aa, +b,53, a,a, +b,3, a,a,+b,3,|=0.
ao;+bf;  aa,+b,fB; a0, +byf;
a> 2ab b’
Show that | > a® 2ab| is a perfect square.

2 2
2ab b a

(2)

3lax2
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1 -1 1
15.a) If A=|2 -1 0}, thenfind A> and show that A>=A"". 3
10 0
12 2
b) If A=|2 1 2|, thenshow that A>—4A—5I =0 is satisfied, where I is a 3x3 unit matrix. 3
12 2 1
16. a) Define equivalent matrices. 2
b) Solve the system of linear equation 4
x+z=1
y+3z=5
X+y+2z=8
Answer any two questions from Question Nos. 17 to 19 : [2x5]

17. Find the non-singular matrices P and Q, such that PAQ is in normal form and hence find the rank

1 1 1
of the matrix A, where A=|1 -1 -1]. 3+2
31 1
. o 1
18. a) Find A*|e"+— |, h=1. 3
X
b) Find (¥*+2x+3), h=1. 2
E+1
19. Solve the difference equation, u_,, +u, , —12u =5, x>1. 5

(3)



