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Instructions : (1) All five questions are compulsory.
(2) Figures to the right indicate marks of

corresponding question.

1 (a) Answer the question briefly : 4

n!
(1) 1Is the sequence{n_n} convergent/divergent?

(2) Define bounded above sequence.

(3) Every convergent sequence has more than
one limit.
(True/False)

n
(4) Verify the sequence {l+(_’? } 1s convergent.

(b) Answer any one of the following : 2

3n
. 4
(1) Discuss the convergence of sequence {34,1}.

(2) Show that every convergent sequence is bounded.
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(c) Answer any one of the following : 3

(1) Discuss the convergence of the sequence

(1)}

(2) Prove that lim Yn=1
n—>0

(d) Answer any one of the following : 5

1 If {an},{bn} be two sequences such that

lim a, =a and lim b, =b then prove that
n—>0 n—>0

nli_r)noo(an+bn):a+b.

(2) Discuss the convergence of the sequence S, = ﬁ

S,1=42+S,,VneN and find its limit if exists.

2 (a) Answer the question briefly : 4

(1) Define D'Alembert's Ratio Test.

(2) If lim u,=0 then > u, is convergent?
n—>0

(True / False)

(3) Can we use the ratio test to determine the series

1
2_3 is convergent ?
n

(4) Is the series Z+/ convergent ? Why ?
n’2
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(b) Answer any one of the following : 2

: : 1
(1) Discuss convergence of the series Zn(n ) by
practical comparison test.
. . 1
(2) Discuss convergence of the series Z i
2"n?
(c) Answer any one of the following : 3

(1) Find the radius of convergence of the series

(2) Discuss the convergence of the series

(d) Answer any one of the following : 5
(1) Discuss the convergence of the series

1 13 135

2+2.4+_2.4.6+ .......

(2) Test the convergence of the series

1+£+ﬁ+ﬁ+ + x” +
2775 10 21
3 (a) Answer the question briefly : 4

(1) Define linear transformation.

(2) Define kernel of linear transformation.

(3) For linear transformation 7' = R? > R3, defined as

T(x,y)=(x, x+y,y), v (x, y) e R? then find kernel
of T.

(4) State Rank-Nullity Theorem.
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(b) Answer any one of the following :
(1) Show that 7:R* > R?, defined as

T(x,y)=(x+1,y-2), V(x,y)eRz, is not linear

transformation.
(2) Find the Linear Transformation 7R3 5 R3 such

that R(7)=5P{(1,5,0),(0,7,3)}.

() Answer any one of the following :
(1) Find linear transformation 7R3 5 g% such that
T(e)=(11), T(e;+e,)=(1,0), T(e;+ey+e3)=(1-1).
Also find 7(2,5,7), where {¢], ¢ +e,¢ +ey+es} is
a basis of R>.
(2) A linear mapping 7R3> R? such that
T(x,y,z)=(x-y+z,x+y-z), ¥(x,y,z)eR’, then

find N(7),n(7), R(T), r(I)T .

(d) Answer any one of the following :
(1) Let 7:R> 5 R3, is such that
T(a,b,c):(a—bJrc,b—c, c), V(a,b,c)eR3, then

find 771, if exist.
(2) Prove that a linear transformation 7 [/ >} 1is

one-one if and only if N, =1{6}.
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4 (a) Answer the question briefly : 4
(1) Define Dual of vector space.
(2) Define Eigen vector of a linear transformation.
(3) Define Adjoint of linear transformation.

(4) Find the Eigen value for corresponding matrix
1 1
A=
{_l 3}.

(b) Answer any one of the following : 2

(1) Find the Eigen value, vector for corresponding

. 1 4
matrix A= )
3 2

(2) Let 7-R?* 5 R, T(x,y)z(xcos@ + ysin®,
xsin® + y cosH), V(x,y)eR2 and, B standard
base of R? then find [T; B].
(c) Answer any one of the following : 3

(D Blz{l, X, xz}, Bzz{l,x, xz,x3} are the bases of
P (R),P(R) respectively. Find the linear

transformation 7:P, (R)—)P3 (R) related to the

matrix 4=

S = o= O

—_ O =

(2) Let T:R2—>R2,T(x,y):(x—y), V(x,y)eR2 and
B ={11).0,0)}, B ={23).(45)} then find
(7B, B, ].
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(d) Answer any one of the following : 5

(1) Let 7':V =V be a linear transformation and B is

any basis of V then T is singular if and only if

det([7: B]) = 0.

(2) Find Eigen value for the linear transformation

7R > R%, T(ab)=(3b,2a-b), V(a,b)ck?.

5 (a) Answer the question briefly : 4
(1) What is the formula of radius of curvature for

function r= £(8).

(2) Define point of inflexion.
(3) Define Double Point.

(4) Radius of curvature of circle with radius r

(b) Answer any one of the following : 2

(1) Show that the curve y = x* is concave upward at
origin.
(2) Find asymptotes parallel to coordinate axis for the

curve xzy2 =a® (xz + yz) .

(c) Answer any one of the following : 3
(1) Find the radius of curvature of cardioid
r=a(l-cos).
(2) Find the radius of curvature of cardioid
2 = a® cos20.
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(d) Answer any one of the following : 5
(1) Obtain the formula for radius of curvature of the
curve y=f(x).

(2) Find multiple points on the curve

x> +y3 —3x? —3xy+3x+3y—-1=0 and determine its

type.
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