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GROUP - A
( Multiple Choice Type Questions )
1.  Choose the correct alternatives for any ten of the following : 10 x 1 =10
i) The order and degree of the differential equation
2.\ 3/2 2
() g ae
a) 2,1 b) 2,2
c) 2,3 d) none of these. I:l
N . . Sy dy oy «
ii) The particular integral of xS 4 e + 9y =e“*is
e 2x e 2x
S -
e 2x
c) - d) none of these. |:|
o . : : . d?%y o
iii)  Auxiliary equation of the differential equation =zt 4y = sin x is
a) Yy = cos 2x + sin 2x b) Yy =c, cos 2x +c, sin 2x
c) Yy =c, cos x + sin 2x d) none of these. I:l

iv)  Integrating factor of x dy = y dx is

1 1
R Pk

Yy 1
o 4 @ s ]
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V)

Vvii)

viii)

X)

4
A bounded sequence is
a) convergent b) divergent
c) oscillatory d) none of these.

A monotone increasing sequence is

a) bounded above b) bounded below

c) convergent d) divergent.

If tima_ =0, then the seriesE (-D"a, is
n—soo

n

a) convergent b) divergent

c) none of these.

P . n .
The infinite series (n+1)%n+2) is
a) convergent b) divergent
c) oscillatory d) none of these.

The dimension of the subspace { (x, 0, y, 0) ; x, y are real } is

a) 1 b) 2
c) 3 d) 4.
If ¥ | a, | is convergent then ¥ a _ is
n n
a) convergent b) divergent
c) oscillatory d) none of these.

Sum ( union ) of two subspaces of a vector space is a

[ ]

a) subspace of the vector space b) not a subspace of the vector space

c) none of these.
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5 F——

2
xiiij T:IR — IR isdefinedbyT(xl,xz)=x1,x2. Then kernel of T is

a) {(xl—xl]:xlisreal} b) {(0,0),(1,-1)}
o {(0,0)} A {(2.-2)% [ ]

1
xiii) The series Y ) is convergent if

a) P=1 b) P>1

c) P<1 d) p

|

GROUP - B
( Short Answer Type Questions )

Answer any three of the following. 3x5=15

2.  Test the convergence of the series :

22x2 33x3 44x¢

X+~ +—3r— t 7 + JoX B , x>0
3. Examine conditional convergenee of the series.
Lol 11
—g tE T
4.  Show that the differential equation of all circles touching the x-axis at origin is
(xz—yz)gx—y = 2xy
5. Let V = set of all second order sqaure matrix. T : V— V is defined by

1 2

T(X)=AX - XA, where A = l } . Find a basis of Ker ( T ) and hence nullity.

0 3

6. Define a monotonic sequence. When is a monotone sequence convergent ? Is the

3n + 1 ¢ 9
sequence {n ) } ) convergent ¢
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GROUP - C
( Long Answer Type Questions )
Answer any three questions. 3 x 15 =145
7 a) Examine if the set S is a subspace of R where,
S={(x,y,z)eR3: x+2y—-2z=0,2x—-y +z =0} If Sbe a subspace
determine its dimension.
b) If { a,B,y } is a basis of a real vector space V, show that{ o + , p + vy, v + a }is
also a basis of V.
c) Show that the vectors (1, -2, 3),(2,3,1)and (-1, 3, 2) form a basis of R 3.
Determine co-ordinates of ( 1, 0, O ) relative to this basis. 5+5+5
8 a) A linear mapping T : R® — R? is defined by
T(3x-2y+2z,x-3y—-2z),(x,y, z)eRS5.
Find the matrix of T relative to the ordered bases (0, 1,0),( 1, 0, 0), (0, 0, 1)
of R®and (0,1),(1,0)of R2
b)  Determine the linear mapping T : R3 — R that maps the basis vectors ( 1, 0, 0 ),
(0,1,0),(0,0,1) to the vectors (- 1, 2, 1), (1, 1, 2 ), (2,1, 1)
respectively. Find Ker T and verify that dim Ker T + dim Im T = 3.
c) If V( F ) is the vecror spaces of all 2 « 2 matrices then exibit a basis for V ( F )
and also find the dimension. 5+5+5
9.  Test the convergence of any three of the following series. 3 x5
2 22 23
a) 1+ F + 7 + ? i SN
b 4oL Lo 1L
5 tT3 t52 t32 t53 tFT e
Sonan
c) o
n=1
1 1 1
d) 1+a2_2+a2 +3+a2_ ..............
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10. Solve any three of the following : 3 x5
dy 1 . — 43 2
a) ax T x sin 2y = x° cos“y
b) y=pX+p”:p=g%
d?y
c)  Solve —5 +a 2y = sec ax
, d%y dy
d) X m+4Xa + 2y = log x.
11. a) What do you mean by convergence of a sequence ? Examine convergence of a
sequence (x ,Wherexn:1+§ +% o, +%.
b) If x, = \/5 s X o = \/2xn . Show that the sequence (X 18 monotonically
increasing and bounded. Hence show that itim x, = 2.
n—ow
c) Prove that every convergent sequence is bounded. Is the converse true ? Justify

your answer. 5+5+5

END
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