TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
NOTE: :
I. All the parts (if any) of each Question must be attempted at one place instead of at different
places.

Il. Write Q. No. in the Answer Book in accordance with Q. No. in the Q. Paper.
iil. No Page/Space be left blank between the answers. All the blank pages of Answer Book must be

crossed.
Iv. Extra attempt of any question or any part of the question will not be considered.
NOTE: IVE ons in All. THREE Que Section 'A' an

TWO Questions from Section ‘B'. Calculator is allowed. (Not
Able)

Q.1 (a)  For the function fx) graphed 17
in the adjoining figure, find the
following limits or explain why they
do not exist.

() lim 7x) (1) lim f(x) 1

(i) fim, £(x)

Algo discuss the continuity of fx) at
x=1,x=2and x=3.

X(x* +1)

{b) Differentiate y = ) with respect to x. (10 + 10 = 20 Marks)
Q.2 (a) For what values of a, m, and b does the function
[ 8, x=0
Fix)=1-x*+3x+a 0<x<1
mx + b, 1=x=22

satisfy the hypotheses of mean value theorem on the interval [0,2]7

(b) A box with rectangular base, whose length is twice its width, is to have a closed top.
The area of the material in the box is to be 182 in®. What should the dimensions of the
box be in order to have the largest possible volume?

(10 + 10 = 20 Marks)

Q3 (a) Show that i———-dx -
a

4 d=x H=x-
(b) Evaluate /=[ [ [ dzdydx. (10 + 10 = 20 Marks)
oD o i)
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Q4 (a) A plotof land lies between a stralght fance and a curved airmnatdlﬂamexm&.
from one end of the fence, the width y meters of tha plot was measured as follows

X 0 10 [ 20 | 80 [ 40 | 50 1 60 1 70 | 80
v | 0 | 32 | 44 | 58 | 83 | 80 | 30 | 32 | ©

_ Find the approximate area of the plat by using trapezoldal rule.
) (b}  Soive the differential equation (x+1)%-ny =e"{(x+ 9™, .
{10 + 10 = 20 Marks)

| QB (a) Assume thet the half ¥e of the radlum in a plece of lead i 1500 vears. How much
! radium will remain in the lead after 2500 years?
i

(b} A perticke of mass m 13 maving under the action of the forces F =-ma’x,
' R =mRf 5 =—2ij:%. Assurning that damping Is small, set up and aolve the equation of

motion.
{10+ 10 = 20 Marks}
SECTION-B
w 'nl x" '
Q8 (a) Find radius and imterval of convergance of the series of ; Tk
1"
(b}  Prove that (sinx+icosx)" = man[%— x]ﬂslnr{%—x}n .
{10-% 10 = 20 Marks)
@7 (a)  Construct the analytic function whose real partis &”*[(x* - y*}cosy + 2xysiny].
242 ' :
{b) Compute | a7 where Cisthe :
p Ic T curve shown in the figure below:

Imiz
m

i

L. [90+40m20 Marks)

Q8 {a}) Find the tangent and normet to the curve x2 - xy + 2 w?attlwpnint =12,
(b)  Find the curvaturs and torsion of the ciicular helkx: . = (dcoku asiny, bu). |
- : s 0= 20 Mark)
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CASE NO, 3C2022
SUBJECT: :
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100

NOTE:

. All the parts (if any) of each Question must be attempted at one place Instead of at different places.

Il. Write Q. No. In the Answer Book In accordance with Q. No. In the Q. Paper.

lil. No Page/Space be left blank between the answers. All the blank pages of Answer Book must be crossed.
' iv. Extra attempt of any question or any part of the question will not be considered.

Ql"“ll Y.

a) Let P, be a set of all polynomials having degree at most equal to 2 and T: P, - P, a linear
transformation such that T(3 - 5x) = 2and T(1- x + 2x*) =1 + x.
Find T (6 - 11x — 3x2),

b) LetV and W be two vector spaces over the same fleld F and T: V -+W a linear transformation,
Show that T Is one-to-one If and only If Ker(T)= {0},

(10 + 10 = 20 Marks)
Q.No.2

" -1 0 1
a) Find the eigen values and the corresponding eigen vectors of 4 = [3 0 -3].
1 0 -1
b) If possible, find a matrix P such that p—1 ; g) P is a diagonal matrix.
(10 + 10 = 20 Marks)

Q.No.3

a) Using Gram-Schmidt process, orthonormalize the set { 1,¢,t*} on the interval [—1, 1] with the
following inner product < x.y >= [, x(£).y(t) dt.
b) Show that Cla,b] = { f:[a,b] = R where [ is a continuous function} is not an inner product
space,
(10 + 10 = 20 Marks)

Q.No.4

a) Let (X,;,dy) and (X;,d;) be two metric spaces. If (X,,d;) is a complete metric space and
isometric with (X,,d,) , show the (X,,d;) is a complete metric space.

b) Let (X,d) be a metric space and T a collection of all subsets of X. Show that T is a topology
on X.

Recall that, a set U in X Is open if for each e U/ , there exists a real number r > 0 such that
xeS(x)cU.

(10 + 10 = 20 Marks)
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Q.No.5

a) If H Is a non-empky finite subset of 2 group G and H is closad under multiplication, then show
that H is a subgroup of G, _
by 1fGis a finlte group and g & G, then show that order of g divides the order of G.
{10 + 10 = 20 Marks)

Q.lo.6

a} If @ is a homomorphism of group G, Into & group G, with kemel K, then by proving
# (x~1) = [B{x}}™*, show that K is a normal subgroup of &.
b)Y 1F &; is & group, then show thet the set of all automorphisms of G 1s.a group.
' {10 + 10 = 20 Marks)

Q.No.7

a} Show that a finite Integral domain is & Feld.
 b) If vy, v, .. v, BTe vechons in & vector space V, theri show that: either they are linearly
independent or some Yedtor v, 15 a linear combination of v, v, .. Py,
{10 + 10 = 20 Marks)

Q.No.8

8) Find a basls and dimension of the span of ({1,4,—1,3],12,1,—3,—13,[0,2,1,—5]}
) Give at least four examples of Infinite dimenslonal vector spaces and show that, the set of all
potyromials In x with real coefficients Is an infinlte dimensional vector space.
. (10 + 10 = 20 Marks)




