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Sixth Semester

Mathematics
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PART A — (10 x 1 = 10 marks)
Answerl ALL questions.

Choose the correct answer :

1.  The law of absorption is

@ AuBnC)=B.
b)) AuB=BUA

© AU@ANB=A

@ ¢



2.

The truth values of fuzzy scts are
(a) between 0 or 1 both exclusive
() between 0 and 1 both inclusive
() eitherOorl

@@ 0.5

Second decomposition theorem states

@ A="J4 ® A= [J4

ael0,1)° 2€[0,1]"*
@ A= a4 @ 4= [Ja
aen(A)? ' ae(0,1]

Let A, denotes the a—cut of a fuzzy set A at
oy . If a; < 29} then

(a) Aal 2 Aanz (b) Aal = Aa2
©, A cA4,, @ A4, <4,
u(a,b) =min(l,a +b) is known as

(a) standard union

(b) algebraic sum

‘ (¢ bounded sum

(d) drastic sum

Page2 Code No. :10300 E

ip(a,b) = ———— w>0.

(@) 1-min@(A-a)” +@1-b)""))
() 1+min(l,((1-a)*+1-b)!*Y)
© 1-min(,(1Q-a)* -1-b)*Y)
@ 1+min(,(1-a)" -1-b)"*))

A fuzzy number of a fuzzy set A on Rmust be
(a) subnormal (b) notconvex

(c) convex (d) normal

Let A and B be two closed interval such that
A =[a;,a5] and B=[b;,by] then B-A is

(@ [by—ay, by —ay]

®)  [by—ay by -]

© [by—ay,b —ay]

d)  [by-ay, b —a]

In a linear programming problem, the matrix
A =[0ij], LE Nm,j S Nn. 1s

(a) goal matrix

(b) consistent matrix

(c) cost matrix

(d) decision matrix -
Page3 Code No.:10300 E




- 10.

F(xg,x;) = ———

(a) maXIf(xi,x,-)/f(x,-,x;)]

®)  minl, f(x,x;)/f(x;,%)]

© minlf(x;,%;)f(2;,%,)]

@  max[f(x,x;), f(x;,2,)]

PART B — (5.x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words,

11. (a)

(b)  Prove that [4|+[B|=|4 B|+|A U B| is Fuzzy

2. (a)

(b)

State fundamental properties of crisp set.

Among them which are valid in fuzzy set.

Or

“set.
State and prove first decomposition theorem.

Or

Let f:X —Y be an arbitrary crisp function.
Then prove that for any Ae FX), f

fuzzified by the extension principle satisfies
the equation f(4)= U fla+A).

ael0, 1]
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13.

14.

(a)

(b)

(a)

(b)

let <iu,c> be a dual triple that satisfies
the law of excluded middle and law of
contradiction. Then, prove that <i,u,c> does

not satisfy the distributive laws.
Or

Assume that a given fuzzy complement ¢
has equilibrium e¢,, and fuzzy complement

has only one equilibrium point, then prove
that a <e(a) iff a<e, and a2 cla) iff aze,.

0 if x<-1&x>3

FAG) =121 5 _1cx<1 |
3;" if  lexsd
0 if x<-1,x>5
Blx) = "T‘l if 1<x<3  then find
et if 3<x<5
2

@ A(4.p (i1) & 4p, (il1) & s.p; (V) Giarp,) -

Or
Prove that min[A, MA x(B,C)] =

max[min(A, B),min(4,c)].
Page5 Code No.:10300 F



15.

(a)

(®)

Explain the method of solving the fuzzy
linear programming problem defined by

n n
machjxj such that ZAijxj <B;(ieN,),
j=1 j=1
x;20(jeN,) where B; and A; are fuzzy
numbers. :

Or
Solve the following by graphical method
subject to 3x; —xy 21, 2x;) + x5 <6,

0Sx2 SZ,xIZO.

PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

16.

(a)

(b).

Prove that : A fuzzy set A on [R is convex iff
A(Ax; +(1- A)xp) 2 min[A(x)), A(x,)] for all
x,%,€R and all 1€[0,1], where min
denotes the minimum operator.

Or

() Prove that the law of contradiction and
the law of excluded middle are violated
for fuzzy sets.

(ii) Prove that the law of absorption is

valid.
Page6 Code No.:10300 E

117.

()

(b)

Let A,Be F(X). Then prove that following
properties hold for «, f€[0,1]

®
(i)

(ii1)

(iv)

v)

(1+A(_:aA

asf implies “A5fA and
a+A Qﬂ+A

“(AnB)=“AN°*B and
“(AuB)=°AuU°’B

“(ANB)=**AN*B and
“(AUuB)=""AUu*B

a [_1 =(1—a)+ Z )

Or

Let f: X =Y be an arbitrary crisp function
Then for any Ae F(X) and all a€(0,1

prove that the following properties of

fuzzified by the extension principle hold :

@
(i)

*[f(A)] = F(** A)
(A2 fCA).
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18.

19.

(@)

- (b)

(a)

State and prove second characterization
theorem of fuzzy complements.

Or

Let i be a t—norm and let g:[0,1]—[0,1]
be- a function such that g 1is strictly

increasing and continuous in (0, 1)

and g(0)=0, g(l)=1. Then prove that
the following function i# defined by
i8(a,b) = g™V (i(g(a),g (b)) for all a,be(0,1],
where gV denotes the pseudo-inverse of
i€ is also a ¢ - norm.

Let *e{+-,,/} and let A,B denote
continuous fuzzy numbers. Then prove that

the fuzzy set A*B  defined by
(AB)(z)= sup min[A(x),B(»)] ZeR is a

2=x*y

continuous fuzzy number.

Or

Page8 Code No.:10300 E

20.

(®)

(a)

(b)

Let MIN and MAX be binary operations on
R defined by

MIN(4,B)(z)= sup min[A(x), B(y)|

z=min(x,y)

MAX(A,B)(z)= sup min[A(x), B(y)], for

z=max(x,y)

all Ze[R. Then for any A4,B,C<[R, prove
that '

(1)  MIN(A,MAX(A|B)=4
(i) MIN(A,MIN(B,C)) =
MIN(MIN(A,B),C).

Explain linear programming problem.

Or
Solve  the  following fuzzy  linear
programming problem maxz=-4x,+ -Sx2
subject to x;+x,<B;, 2x+x,<B;,

x;,%9 20, where B, is defined by

Page9 Code No.:10300 E



1 when + <400

500 -X \\_hen 400 <x< 500 ﬂnd
100
0 when 200 <

B,(x)=

B, is defined.

1 when <500
509=5 when 500 <a <G00
0 when 600 < x.

by By(x) =
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

In (Z7 - {0},0), the inverse of 3 is

(a) 2 (b)y 3

© 4 d) 5

The order of i in (c*,-) is

(a) 2 (b) infinite
) 1 d) 4

If R is a commutative ring, then VabeR,

(@) (a-b)?=a’-b

(b) (a+b)i’=a’+b®

© (a+b)?=a®+2ab+b®
d) (a+b)?#0

An example of an infinite commutative ring
without identity is

(@ @ +-) )]
(o (22, +.) (d)

(T, ®,®)
My(B)

The map [:Z—Z defined by f(x)=x*+3 is

(a) aring homomorphism
(b) .not a ring homomorphism
(¢) aringisomorphism

(d) agroup homomorphism

Let f:C — C defined by f(z)=z. Then Kerf is
@ ¢ ®) {0}

© {1 @ )

Page3 Code No.: 10291 E

11.

12.

13.

For group (Z12, @), the number of generators is

() 4 (b)
() 2 @ 5

Choose the correct statement from the following

statements.
(a) Every cyclic group is abelian
(b) Every abelian group is cyclic

(¢) Every element of a cyclic group is a
generator of the group

(d) (Q,+,)is a cyclic group

The kernel of the homomorphism f:(Z,+)— {1, -1}

1 if niseven .

defined b = :
efined by f(n) {_1 if nisodd’ )

(@) 2z ® z
(© {0} @ -1

The number of automerphisms of a cyclic group of
order 'n' is

@ n ®  p(n)
(© n? (d) 1
Page2 Code No.:10291 E

PART B — (5 x 5 =25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Let H be a subgroup of a group G. Prove
that

(i) the identity element of H is the same
as that of G.

(iij) for each ae H, the inverse of 'a' in H
is the same as the inverse of 'a' in G .
Or
(b) Let G be a group and H={a/aeG and
ax =xaVxeG}. Show that H is a subgroup
of G.

(a) State and prove Lagrange’s theorem.
Or
(b) Let H be a subgroup of (G. Prove that the

number of left cosets of H is the same as the
number of right cosets of H .

(a) Let M and N be normal subgroups of a
group G such that M NN ={e}. Show that

every element of M commutes with every
element of N.

Or
(b) Let f:G—G' be a homomorphism. Prove
that the Kernel K of f is a normal
subgroup of G.

Code No.:10291 E
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14, (a)
(b)
16. (n)
(h)

If 1 is 0 ring such that a* = avac R, Prove
the following

() at+a=0
(i) a+b=0=a=h
(i) ab=ba,

Or

Show that 7. is an integral domain iff n i8
prime,

Show that R[x] is nn integral domain iff It
18 an integral domain,
Or
If f: 7->7 defined by [f(x)=r where
x=gnt+r and 0<r<n, prove that f is a
homomorphism.
PART C — (5 x 8 = 410 marks)

Answer ALL questions, choosing cither (a) or (b).

16, (n)
(b)
20. (a)
(b

Let GG be the set of all real numbera except
~1. Define *+ on G by a*b=a+b+ab.
Show that ((G,*) is a group.

Or

Let A and B be two subgroup of a group G.
Show that AB is a subgroup of G if and
only if AB=DA.

Page5 Code No.: 10291 E

State and prove division algorithm,

Or

State and prove fundamental theorem of
homomorphism on rings.

Page 7' Code No.: 10291 E

17 (a)

(b)
18.  (a)
(b)
19. (a)
(b)

Show that a subgroup of a cyclic group 18
cyclie,

Or
Prove that a group « has no proper
subgroups if it is a cyclic group of prime
order.
State and prove Cayley's theorem.

Or

Let N be a subgroup of a group (. Prove
that the following are equivalent

(i) N is a normal subgroup of &
(i) aNa'=N VacC
(i) aNa'<N YacG

(iv) ana'eN ¥YneN and ac (.

[.et R be a commutative ring with identity.
Show that I is a field iff & has no proper
ideals.

Or

Let R be a commutative ring with identity.
Prove that an ideal M of R is maximal iff

Iegy s a field.
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LINEAR ALGEBRA
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Time : Three hours
PART A — (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Which of the following is a vector space under
usual addition and scalar multiplication?

(a) V ={a+b\[2-+c-»/§.!a,b,c EQ} over @

by Z over @
(¢) Q[x]over R
(d) Z over Z;

6. The norm of the vector in V3(R) with standard
inner product (1, 2, 3) is

(a) 5 (b) 15
@ 1 d) 3V38
{100
7. The inverse of the matrix {0 0 1|1s
010
001 1 0
@ |01 0 (b (0 01
1 00 010
010 1 00
(c) 100 (d) 010
010 0 01
8. 1fA=[‘: 3] then |4]= ———
(a) ad-bc (b) ab-cd
() ac-bd (d) ab-dc

9. The characteristic polynomial of the matrix
0 1). -
is ———
oo
(@) x* ® x*-1
© 1-x° @ x-1
Page 3 Code No.:10292 E

Maximum : 75 marks

2. The Kernel of the linear transformation
T:Vy(R) = Vy(R) defined by T(a,b,c)=(a,b,0) is

(@)  {(0,0,0)f ()  {0.0,c)/ce R}
© {c.0,0/ceRl (@) {0.c0)/ceR}

3 If §={1,00)(200),(3,00)} in Vy(R) then
LS)= —
(@ {(0x,0/xeR} () {0,0,x)/xeR}

(c) {(x,0.0)leR} @ {0,000}

4. dimV, (R)=

(a) n_”l (b) n-+1
2
() n-1 (d n
5. The matrix of the linear transformation

T:V3(R) - Vo (R) given by
T(a,b.c)=(a+b2c-a) with respect to the
standard basis is

1 1) (1 0)
(a) La 0 ® |1 1’
0 2] 0 2)
(11 0 2)
© [0 2 @ |1 0l
10 1 1J

Page 2 Code No.: 10292 E

3 0 0]
10. Theeigenvahlesoff 4 0] are

36 1
(@) 1,1,2 M) 8,54
© 34,1 () 3,00

PART B — (5 » 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) If A and B are subspaces of V prove that
A+B=ppeV/iv=a+bacA beB} is a
gubspace of V. Further show that A+ B is
the smallest subspace containing A and B.

Or
(b) Show that T:R® > R? defined by

T(a,b) = (2a - 3b, a +4b) is a linear
transformation.

12. (a) Prove that S={(1,0,0),(0,1,0),(11,1).(1,1,0)}
spans the vector space V3(R) but is not a

basis.
Or

(b) Prove that any two bases of a finite
dimensional vector space V have the same
number of elements.

Page 4 Code No.:10292 E
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13

14.

18.

19.

20.

(n)

(b)

(a)

(b)

(b)

(a)

(b)

()

®)

(a)

(b)

Find the set of all unit vectors in V(10 with

gtandard norm

Or

Let W, and W; be subspaces of n finite

dimensional inner product space. Show that

W, + W)t = W AT

Find the characteristic oquation of the
8 -6 2
matrix A=|~6 T -4
2 1 3
Or
Show that a square matrix A 18 involutory

irA=A"

Let [ be the bilinear form defined on V, (1)

where  x = (x),x,)

by flx,y)=x;0n *+X2)2
and y=(y.¥2)" Find the matrix of / with

respect to the basis {1, (1,2)}.

Or

State and prove Cayley Hamilton theorem.

Page 5 Code No.: 10292 E

Let V be a finite dimensional inner product
space. Let W be a subspace of V. Prove that
V=WaeWw".
Or
Apply Gram - Schmidt process to construct
an orthonormal basis for V3(R) with the
standard inner product for the basis
V,,Vo,Va} where V; =(1,01), V,=(1,31),
Vy=(3,21).

P.T. any square matrix A can be uniquely
expressed as the sum of a Hermitian matrix
and a skew Hermitian matrix.

Or
[3 3 4
Find the inverse of the matrix |2 -3 4
0 -1 1

using Cayley - Hamilton theorem.

Find the eigen values and eigen vectors of

2 -2 2
the matrix A={1 1 1
1 3 -1
Or
Reduce the quadratic form

xf +4xxy + 43,25 + 4x] + 161,55 + 423 to the
diagonal form using Lagrange’s method.

Page 7 Code No.: 10292 E
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Answer AL questions choasing either (n) ar ()
Itaeh answer should not excend GO0 words

16, (n)
(b)
17, (a)
(b)

Lot V be a vector space over 17 and W oa
aubspace of V.o Lot VIW < [WeV/ive V],
Show that VIW s a veetor apaca over I
undar the following oporations

y WV W vy WV, «V,
(iy aWrVy)-WeaV,
Or

lat V bo a vector upneo over 4 field I7 Lot
A nand 3 be subapacen of V. Bhow that

A+ B
A Al\l“

Prove that any vectar space of dimension n
over a field I ia isomorphic to V, (1)

Or
Let V be a vectors space over a field /' and
S be a non-empty subset of V- prove that
(i) 1.(S) is a subspace of V

Giy S L(S)

(i) If W ia any subspace of V such that
Sc W, then L(S)ycW (e). L(S) s
the smallest subspace of V' containing
S.

Page 6 Code No.: 10292 E
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11.

Fifth Semester
Mathematics — Core

REAL ANALYSIS

(For these who joined in July 2020 only)

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

If M is a discrete metric space then B(a, 4) is

(a)
(c)
Zis
(a)
(c)

{a} b M

¢ @ 4 -
not open in R (b) openin R

not closed (d) an interval

{(-n, n)/ne N} is an open cover for

(a)

()

R ® N
z @ @Q

InR, (5,6) isa

(a)

(c)

Closed Set () Compact

Not a compact set (d) None

Any continuous function £ :[a, b]— Ris

(a)

(©

onto b)) 1-1
open (d) notonto

PART B — (5 x 5 = 25 marks)

Answer ALL questions by choosing (a) or (b).

(a)

(b)

Define discrete metric d. Prove that d is a
metric on M.

Or

Let (M, d) be a metric space. Let A, Bc M.
Then prove the following :

(1) AcB=IntAcIntB

(i) Int(AnB)=IntA~IntB.
Page3 Code No.:10293 E

Sub. Code : AMMA 52

Maximum : 756 marks

13.

14.

Which is not correct?

(@) AcA ®) IntAcA

(© IntAcA (d) AcintA
D=___

(@ @ b ¢

©@ R d Zz

If f: R— I is continuous at a then w(f, a) is
(@ o0 (b) a

© 1 (d)

If f: R > R which is uniformly continuous?

(a)
©

flx)=x* ®)

f(x)=sinx

f(x)= 2 (d) none
x

Choose the correct statement

(a)
®
(c)
@

(a)

(b)

(a)

()

(@)

(b)

R is connected
@ is connected
A subspace of a connected space is connected
Union of two connected subsets of a metric

space is connected

Page2 Code No.:10293 E

Let (M, d) be a metric space. Prove that any

convergent sequence in M is a Cauchy

. Sequence.

Or

Prove that any discrete metric space is
complete.

Define Uniformly Continuous Function.
Prove that the function f:(0,1)— R define

1. . ) .
by f(x)=— is not uniformly continuous.
x

Or
Prove : f:R —» R is continuous at ae R

<= w(f,a)=0.

Prove that any continuous image of a
connected set is connected.

Or

Define a connected set. Prove that any
discrete metric space M with more than one
point is disconnected.

Page4 Code No.:10293 E
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15. (a)

()

Prove that any compact subset A of a metri¢
space M is bounded. J
Or

Define totally bounded metric space. Prove
that any compact metric space is totally
bounded.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
®)
17. (a)
(b)

Forp=1, let ! denote the set of all

P

sequences (x,) such that Z|x,,|p is

n=1

. 1
convergent. Define d(x, y)= {E(I,. - .}'..)p}
A=l

where x=(x,) and y=(y,). Prove thatdisa
metric on /,.

Or

Let (M, d) be a metric space. Let x, y be

two distinct points of M. Prove that there
exists two disjoint open balls with centres x
and y respectively.

Prove that R" with usual metric is complete.
Or

State and prove
theorem.

Cantor’'s intersection

Page5 Code No.:10293 E

18.

19.

20.

(a)

(b)
(a)

(b)
(a)

(b)

If (M,,d)) and (M,,d,) are two metric
spaces and aeM, then prove that
[ M, > M, is continuous at a

o (x ) a=(f(x,)—> f(a).
Or

Let f:[a.- b]—- [R be a monotonic function.
Prove that set of points of [a, b] at which fis
discontinuous is countable.

Let A be a connected subset of M,
Ac Bc A. Show that A is connected.

Or
Prove : A subspace of R is connected < is is
an interval.

State and prove Heine Borel Theorem.

Or

Prove : A metric space (M,d) is totally
bounded < every sequence in M has a
Cauchy Subsequence.
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=1

10.

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

The Independence number of K, is

(a) 2 ® p

© p-1 @ 1

K,.=

(a) K, +K, ® K,vK,
(© K,+K, @ K,nK,

The number of faces in K, is

(a) 4 ® 2
c) 6 d) 5

The thickness of K, 8(K,)=
(@ 1 ®) 2
() 3 @ 4

A digraph on p vertices is functional if the out

degree of every vertex is
(a) 1 b 2
© p d p-1

(A) Strongly connected = wealfly connected

(B) Weakly connected = unilaterally connected
(a) (A), (B) are correct

(b) (A)is correct, (B) is wrong

(c) (A)is wrong, (B) is correct

) @A), tB) are wrong

Page3 Code No.:10295 E

3.  Petersen graph is ————— raph
g
(a) Eulerian 7‘\1-(' |
(b) Hamiltonian 4 S‘ﬂaob" -
(¢) Eulerian, Non-Hamiltonian

(d) Non Eulerian, Non-Hamiltonian

4. If ¢ is a bridge of a graph G, then w(G-e)=

-1
(@ w(G) () w((’y(l B‘N“EL}

-1
) w(G)-1 (d) w(Gv W”"
5.  (A) Every edge of a tree is a brid
e =
ock has v
no cu ere\x/B.xml.-\

(a) (A), (B) are correct
R.0EM 3_ 1
pMEN>
(¢) (A)iswrong, (B)is correc\t/stnerg_ -\
d) (A), (B) are wrong

(b) (A) is correct, (B) is wro\nf

< Amptba -

6. The chromatic number of a tree is

@ 1 ® 2 \/p,mcsa -
© 4 @ o
2SS 7 \
/7—“\0 \ Page2 Code No.:10295 E

ac®
v awchn-

. PART B — (5 x 5 = 25 marks)
Answer ALL questions choosing either (a) or (b).
11. (a) Show that sum of degrees of vertices of a

graph is twice the number of edges.
Or

®) IfG isa (p, g) graph, show that o< 23 <A ,
p

12. (a) If 6 2 K show that the graph G has a path of
length K.

Or

(b) Show that a closed walk of odd length
contains a cycle.

13. (a) Prove that every connected graph has a
spanning tree.

Or

(b) Prove that G is a tree iff G is connected and
every line of G is a bridge.

14. (a) Prove that K, is non-planar.

Or

(b) Prove that every planar graph G with p2>3
vertices has at least 3 points of degree less
than 6.

pPage4 Code No.:10295 E
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15. (n) In a digraph D, show that the sum of
indegrees of all the vertices equals sum of
their out degrees, each being equal to the
number of arcs.

Or

(» If two dingraphs are isomorphic, prove that
corresponding points have the same degree
pair.

PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).

16. (a) Show that the maximum number of lines
among all p point graphs with no triangles is

Or

() (@ Prove that, every graph’ is an
intersection graph.
@) A (p,q) graph has ¢ vertices of degree
m and all other vertices are of degreé
n. Show that (m - n)t+pn =2q.

Page5 Code No.:10295E ~

7.

18.

19.

20.

(a)

(b)

(a)

()

(a)

(b)

(@

(b)

Prove that an edge x of a connected graph G
is a bridge iff x is not on any evcle of G,

Or

State and prove the necessary and sufficient
condition for a partition of an even number to
be graphical.

Prove that a (p, q) graph G is a tree iff G is
acyclicand p=q+1.

Or
If G is a plane (p,q) graph in which every
)
face is an n - cycle, prove that g = 1{;‘”—5—)

State and prove Dirac’s theorem.
Or

Prove that every uniquely n- colourable
graph is (n—1) connected.

Prove that a weak digraph D is Eulerian iff
every vertex of D has equal indegree and out
degree.

Or

Find the chromatic polynomial of the graph
with partition (3, 3, 3, 3, 2).
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Code No.:10296 E Sub. Code : AMMA 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023
Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2020 only)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks) 3.

Answer ALL questions.
Choose the correct answer :
1. If a and b are any positive integers, then there
exist a positive n such that na>b by

(a) Well ordering principle
(b) Archimedean property
{c) Finite Induction principle

(d) Binomial theorem

If a and b are integers, with b=0, then there 8.
exist unique integers g and r such that a=qb+r

where the value of r is
(a) 0<rsibl b O0x<r<lal

() 0sr<lbl (d) O<r<|bl

If p is a prime and p|ab, then

(a) plaand plb (b) pxa and pxb

(¢) pla or plb (d) none of these 9.
There is an infinite number of primes of the form

(a) 4n () 4n+l

() 4n+2 (d 4n+3

Which of the following is true?

() -56=9(mod7) 10.

(i) -11=9(mod7)

(a) (1) alone

(b) (i) alone

(¢) () and (i) both true
(d) both false

Page3 Code No.:10296 E

Match for integers a, b, ¢

@ all (n ale

(i) albandbla (2 a=tl
(i) alb and cld @) a=tb
(iv) alb and ble 4) aclbd

(@ @H-2, 30)-3,Gi)-1,31{v) -4
® @O-2, aG)-3, (i)-4, (v)-1
© ®-1,0)-2 (i) -3, (iv) -4

@ @-2, 1) -4, (i) -3, (iv) - 1

Page2 Code No.:10296 E

If 'a' is a solution of p(x)=0(modn) and
a=b (mod n), then

(@) b is also a solution
(b) b need not be a solution
(¢) b is sometime a solution

(d) the value of b is undetermined

By Fermat's method factorize 119143 which is

(@ 352°-69°

®) (352+69) (352-69)
(c) 421.283

(d)  All the above

If p is a prime, then for integer a
(a) a’=1 (mod p)

®) o =a(mod p)

(© a”=0 (mod p)

(d) a”#a(mod p)

Page4 Code No.:10296 E
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13.

18.

19.

20.

PART B — (5 x b = 25 marks)

Answer ALL questions choosing either (a) or (b).

(a) State and prove Archimedean property.

(b

(a)

Or

Prove by mathematical indurtion

o n(2n+1)(n+1
17427 ¢ 3% 44 n’=-l"——-)—£———).

6

If K >0, prove that
ged (Ka, Kb)=Kged (a, b).

Or

() Find the ged (12378, 3054).

{(a) Prove that v/2 is irrational.

()

(a)

(b)
(a)

®)

(a)

(b)

(a)

®)

Or
If the n>2 terms of the arithmetic
progression P, P+d, P+2d,.... P+(n-l) d
n are all prime numbers, then the common
difference d is divisible by every prime ‘g’

g<n.

Page5 Code No.:10296 E

State and prove Division algorithm.
Or
State and prove Euclidean Algorithm.
There are an infinite number of primes.
. Or

State and prove fundamential theorem of
Arithmetic.

State and prove
theorem.

Chinese remainder

Or

Let n>0 be fixed and a, b, c, d be arbitrary
integers then prove the following properties.

() a=b(modn), then b=a (mod n)
(i) a=a(modn)

(iii) If a=b(mod n) and b=c (mod n) then
a=c (mod n)

(iv) If a=b(mod n), then a*=b* (mod n).
State and prove Wilson theorem.

Or

If P is a prime, prove that a” =a(mod p)
for any integer q.

Page7 Code No.:10296 E

14,

15.

16.

(n)

(h)

If cawch(mod n), prove that
a=b(mod nid), where =ged (e, n).
Or

‘he lines e 0% =b (mod n)
The linear congruence (mod n) has a

rolution if and dlb

only if where

d=ged (a,n)' If d”’, prove that if has d

mutually in congruent solutions modulo ™ .

(a) State and prove Fermat’s little theorem.

(b)

Or

Illustrate Fermat's method by finding factor of
119143.

PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).

(a) State and prove Binomial theorem.

(b

Or

Illustrate a proof of second principle of finite
induction for lucas
1,3,4,7,11,18, 29, 47, 76...

sequence
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Cdde No. : 10422 E Sub. Code : CAMA 17

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023
First/Third Semester
Mathematics — Allied
ALGEBRA AND DIFFERENTIAL EQUATIONS
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL qﬁestions.

Choose the correct answer:

1. The least degree of an equation with real
coefficients, two of whose roots are 1+i and «/73— is
(a) 2 ®) 3
() 4 ' d 6

2. If ‘4’ is a root of x*—-2x%+6x*+2x—-1=0, then

(a) —a isalso aroot (b) 2ais also a root

() 1laisalsoaroot (d) a isalso a root

. 3 |
One root of x” —x ~3 = () }jeq betw

een

(@ Oand1 (b)  1ang 2\
(¢ Oand-1 (@  -land-g

W}}‘en 2 the roots of  the equation
3x" —10x“+9x+2=0 are multiplied by 3, the

transformed equationis —
(a) 3x®-100x* +900x + 2000 = 0
(b) 27x° -90x® +27x+2=0

(¢ 8x®-30x"+8lx+54=0

(d) xa—l—qu2+3x+2/3=0

N . 1 2
The characteristics equation of A:(3 1)is

(@ x*-2x-5=0 (b) x*+2x+5-0
(€ -x*-2x+5=0 (d) -x*-2x-5=0

(10
The eigen values of the matrix ( jare

01
@ -1,1 ® -1-1
© 1-1 @ 1,1

Page 2 Code No.: 10422 E

(3 scanned with OKEN Scanner



~1 ' _ .
The complementary function of .(D3 -3D" +8D ) PART B — (5 x 5 = 25 marks)

y=xlis— . Answer ALL questions, choosing‘either (a) or (b).

x 2
(@) elatbr+er?) ~ 11 @ Solve the equation 4x®—24x°+23x+18 =0,
(b) e*(acosx+bsinx +c) _ given that the roots are in arithmetic

’ progression.
(©) ae® +be™* +ce** : :

d e (a +bx + sz) Or

_ (b) Solve 4x* —20x® +33x% -20x+4=0Q..
The partial differential equation by eliminating ) e ax 23 ' ,

: = b ' .
the arbitrary constants a and b form 2= axy ¥ 12. (a) Increase the  roots  of  equation
s$— 4x° - 2x% +7x-3=0by 2. .
(@ pr+qy=0 ®) py+gx=0 , .
(0 px-qy=0 d) py-gx=0 Or

: (b) Apply Newton’s method to obtain the root of

L(“'[;)=——__ the equation x®-3x+1=0which lies

Jr 1 between 1 and 2.
(a) EYI (b) 3

13. (a) Find the eigen values of the matrices

(c) ﬁ (@) 0532 . ( cosd —sin BJ and [ cosd —sin 9]

—-sin@ cosd —sinf -cosf

L'F(s+a)]=— ' Or
(@) e=L'[F(s)] ®) e ™L[f(s)] (b) Verify Cayley Hamilton’s theorem for the
. 1 2
(C) eI, [f(S)] (d) 1/a F(i] matrix A = (4 3) s
a
Page3 Code No.: 10422 E _ Page4 Code No.: 10[%’2T2(])3]
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14.

15.

(@)

(b)

(a)

(b)

Solve
@ (D*+D+1)y=0
(i) (D*+D+1)y=sin2x
Or
Focus on the method of eliminating |
’ 2 yz 22
constants a,b,c from — +<5+—=1and
a b ?
form a partial differential equation.
Apply Laplace transform to the functions
(i)  t*+ cos2t cost +sin®2¢
() e*
Or
Find the inverse Laplace transform of
. 1
(i) ———— and
(s+3)*+25
. s
(i) 3
(s+2)

Page5 Code No.:10422 E

16.

17.

PART C— (5x 8 = 49 marks)

Answer ALL questions, choosing eithey (a) or (b)

(a)

(b)

(a)

(b)

@ 3[4

If a, ,B; 7,0 are the

x'+ px® +qx® +rx+s =0 find

M Y -l—j

a

roots of

B
... 1
(111) Z Ej
(iv) z o’ p

© >a’ .
Or
Find the roots of

8x8 + 2% -27x* +27x%* -x-3=0

Apply Horner’s method to find the positive
root of x3—-x-3=0 correct to two places of
decimals.

Or

Show that x®+3x-1=0 has only one real
root and calculate it correct to two places of
decimals.

Page6 Code No.:10422 E
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18.

19.

20).

(a)

(b)

(a)

(b)

(a)

Using Cayley Hamilton theorem, find the

_ 7T 2 -2
inverse of the matrix | -6 -1 2
6 2 -1
Or
Find the eigen values and eigen vectors of
6 -2 2
the matrix A=|-2 3 -1{.
2 -1 3

Solve :

() (D°-3D*+3D-1)y=x%"
(i) (D*+5D+6)y=x
Or

Solve: x(y2 —z2)p + y(22 - x2)q = z(x2 - yz).

Applying Laplace transformation, find

(i) L(x*cosh ax)

(i) L(] - cosxj

X

Or

Page 7 Code No, 10422

(b) Applying inverse Laplace transformation,

1+2s )
(s +2)*(s—1)

find
@ L [
Gi) L1 (

s —s+2 J
s(s-3)(s+2)

Page8 Code No. : 10422 E
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Code No.: 10424 B Sub. Code : CAMA 21
(@ 2 ® 1

B.Se. (CBCS) DEGREE EXAMINATION, APRIL 2023. (¢ 05 (d) None of the above
Second/Fourth Semester

Mathematic — Allied

VECTOR CALCULUS AND FOURIER SERIES (@) a+b+c ®) da®+b’+c’
(For those who joined in July 2021 onwards) © abc @  (abc)
Time : Three hours Maximum : 75 marks

) 5. If C is the straight line joining (0, 0, 0) and
SECTION A — (10 x 1 = 10 marks) - (1, 1, 1) then J-T‘-dF s
C

Answer ALL questions.

Choose the correct answer.

() ® 1

1. IfF:sz.+35+zk_’,then V.r=
@ 1 ® 0 ©
© 3 (@ at+y?+2’

@ 2

oo b=

' . . Value of |(xdy- ir 202 =
A vector function f 1is called solenoidal if 8 ameo I (xdy - ydx) avound the circle «* +5* =1

o

—_— is
@ dil=0 ) gred=0 (@ 0 ® 2
(© divf=0 d) curlf=0

© =« d 2~

Page2 Code No.:10424 E



9,

10.

Valuo of ”fr W Ids s

b
() j ”diuﬁl\/
‘I

© [[[Fav @) zoro’
)

h) IHUmHMV

v

. . ] 9 4 . .
It S is the sphero %+ y*4 2 =1 the value of

”Fw’ul.s‘ is .
§

(n) :—:-/r b)) 37
() dr dy 2n

4

If f(x) is an odd function then I/(x)dx =

=a

() 2f /() ® 0
0
(c) % I f(x)dx (d) None of these
0
What is the period of the periodic function sinnx?
(@ = by 2
© 2nr @ 2

14
Page3 Code No.: 10424 E

11

12.

13.

SECTION B — (5 % 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@)

(b)

(a)

(b)

(a)

(b)

If Vi = yzi + 25 +xyke find g, 3, 2).
Or

Prove that [ = (x2 - yz)t? +(y—zx)j+ (z" - xy)ﬁ
is irrotational.

[Evaluate the following integral
12
I I (x + 2)dydx .
0o
Or

1 2 2
Evaluate the integral I de‘ cly]. xiyzdz .

o 0 1
If f=(@2y+3)i+xzj+(yz—x)t  cvaluate

j f-dF along the path C the straight line
c

joining (0, 0, 0) and (2, 1, 1).

Or ‘
Hﬁ-ﬁds
s

F = (x + 2y2)f—2xf' +2yzk where S is the

surface of the plane 2x+y+2z=06 in the

first octant.

Evaluate where

Page4 Code No.:10424 &
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14. (a)
()
15.- (a)

®)

Calculate J'(sz - 8y2)1x +(4y—6xy)dy where
c

C is the boundary of the square by lines
x=0,x=1, y=0, y=1.

Or

Stoke’s theorem “calculate
I(yzdx+zxdy+xydz) where C is the any
c

Using

closed curve.

Find the Fourier series for the function
f(x)=x% where ~r<x<x.

Or-

Find the Fourier sine series for the
function f(x)= 7 —x in the interval (0, 7).

- SECTION C — (5 x 8 = 40 marks)

Answer ALL the questions, choosing either:(a) or (b).

16. (a) Find the unit normal at (6, 4, 3) to

xy+yz+zx=>54.

Or

(b) Prove that F= 3y'2% + 4x32%] - 3x%y’k s

solenoidal.

Page 5 Code No.:10424 E

18.

19.

(@)

(b)

(@)

(®)

(a)

(b)

32
Estimate II dxdy .
» 21 xy
: Or
loga x x+y
Estimate I = j j je’“’"dzdydx.
000
If f= (sz + Sy)f -14yzj +20xz’k determine
If-d? from (0, O, 0) to (1, 1, 1) along the
o .
curve x=¢, y=1%, z=1*>.
Or
Determine ” f-nds where
f= (x3 ;yz)f— 2x°yj+2k and S is the
surface of the cube bounded by x=0, y=0,
z=0,x=a, y=a and z=a.
Verify Gauss divergence theorem for
f=yi+x+2°k for the cylindrical region S
givenby 2> +y*=a*, 2=0 and z=k.
, Or
Verify Stoke's theorem for

f:(zx—y){—yzzj—yzzﬁ where S is the
upper half surface of the

oper e sphere
x*+y*+2*°=1 and Cis its boundary.

Page 6 Code No.:10424 E



20,

@) U fx)==xin ~r<x<0
xinO<x<nw

OXProsH /(x) as [fourier Series in the interval

2
1 1
-7 to 7. Deduce that Z—=1 T e SO
8 3* p*
~ Or
() Formulate a cosine.series in the range 0 to

r for

f(x)=x [0<x<%)

=Tr-X (£<x<7[)
" 2
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Second/Fourth Semester .
Mathematics — Allied
‘ STATISTICS —1II
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1.  Geometric Mean of Paasche and Laspeyre Index
Numbers is

(a) Bowley Index Number

(b) Fisher Index Number

© Marshal Edgeworth Index Number
(d) Kelly Index Number

Aggregate expenditure method of cost of living
index is nothing but the following

(a) Marshall Edgeworth Index
(b) Laspeyere's Index

(¢) Fisher’s Index

(d) Bowley's Index

Type II error is otherwise known as I
(a) Rejection error () Acceptance error

(¢) Probable error (@ Standard error

Sample is a part of
(a) Sampling (b) Population
(¢) Probability (d) None of these
Test for equality of means based on two small
samples is based on
(a) Normal distribution
(®) z* distribution
(¢) F-distribution
(d) t-distribution
Page2 Code No.:10425 E



In which one of the following sampling design
Proportional allocation is used?

@ SRS
()  Stratified random sample

(©)  Systematic sample

(d) None

The error degrees of freedom for two-way
classified data is .

(a) pq(n, - 1) (b) "P(q - 1)

© ng(p-1) @ (p-1a-1)

The basic principles of design of experiment are

(a) Local control (b) Randomization

(¢) Replication (d) Allof these

Which of the folléwing is suitable for P-chart?
(a) Number of defective pieces

(b) Measurable values

(c) . Number of defects in a unit

@ None of the above

Page 3 que No.:10425 E

10. In SQC, the important tools is

(@)
(©

Control charts (b) Sampling plans
Both (@) and (b)) (d) None of these

PART B — (6 % 5 = 25 marks)

Answer ALL questions, choosing either (a) or o).

11. (@) Define Time Reversal Test and Factor
Reversal Test.
Or
() TFrom the following data, construct the index
‘ number taking 1987 as base.
Years

1987|1988 (198919901991 ]1992

Price of rice per kg | 5.00 [ 6.00 [ 6.50 | 7.00 | 7.50 | 8.00

12. (a)
(®)
13. (a)
(®)

Explain (i) Critical Region (ii) Level of
Significance.

Or

A coin is tossed 144 times and a person gets

80 heads. Can we say that the coin is
unbiased one?

Explain any two test of significance based on
t-distribution.

. Or
Explain the test of independence of two
attributes in a mxn contingency table.

Paged Code No.:10425 E
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14. (0 Define one-way classification and two-way 17
classification.
Or
(b) ILixplain RBD.

Define control chart.
Or

5. (a)

(h)  Point out Seven Quality Control Tools.
PART C — (6 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

@ Two populations have their means equal but
the standard deviation & of one is twice the
other. (i) Show that in the sample of size
2,000 from simple
sampling conditions the difference of means
will in all probability not exceed 0.15 @
where o is the smaller SD. (1) Find the
probability that the difference will exceed
half this amount.

Or

each drawn under

(b) A Machine put out 16 imperfect articles in a

sample of 500 articles. After the machine is

16. (a) Calculate (1) Laspeyere’s (i Paasches . . : :
. @ . ,() ey (i) . . overhauled it puts out 3 defective articles m
(i) TFFisher's Index numbers of the following . ed?
. . a sample of 100. Has the machine improved:
data given below. Hence or otherwise [ind
-Is.dge\vorl,h and Bowley's Index Numbers. 18. (a) Two random samples gave the following
Commodities Base Year 1990  Current Year 1992 sosulis
Price uantity Price uantity o , . .
A 9 Q 10 » 3 Q 19 ¥ Sample | Size Sample Sum of squares of
B - ]'(, 6.5 1; Mean deviations from the mean
2 ] ) .0
C 3.5 18 4 16 10 15 90
D 7 21 9 25 12 14 108
E . 3.5 2
3 O” 3.5 0 Test whether the sample could have come
v

(b)  Prove that IMishers Index Number is an ideal
index number,

Code No.: 10425 &
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from the same normal population.
Or
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() A group of 10 rats fed on a diet A and
another group of 8 rats fed on a different diet
B recorded the following increases in weights
in gms.

DietA|5|6|8|1]|12]| 4 {3]|9|6]10
DietB|2|3|6|8|1|10]{2]|8]|—] =

Test whether diet A is superior to diet B. .

19. (a) Explain the analysis of Latin Square Design

(LSD).
. Or
() Analyse the one-way ANOVA for the
following.

Batches| S Sz | Sa |'Sa | Ss | Sc | 57 | Ss

A 1600(1610(1650|1680|1700|1720|1800| -
B 1580]1640|1640|1700|1750| - — -
C 1460(1550|1600|1620|1640|1660|1740|1820
D 1510|1520|1530(1570|1600|1680| - —

20. (2) What are the ways Sampling Inspection can
be carried out? Bxplain.

-~

Or

(b) Describe the construction of P-chart for fixed
and variable sample sizes'
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(7 pngon) Rog. NO. b

Code No.: 10418 16 Sub. Code : CMMA 11

1.5c. (CBCS) DEGRIEE KXAMINATION,
APRIL, 2023,
IFirnt Somenter
Mathematics - Coro
CALCULUS AND CLASSICAL ALGEBRA
(For those who joined in July 2021 onwinrds)

Time : Threo hours Maximum : 76 marks

PARTA (10«1 10 markn)

Answaor ALL questions,
Choose the correct nnuwer |

I, The docus  of the  Limiting  ponition  of  the
intersecting points of nny two curves of n fumily of
curves in cnllod of the fnmily.

(n) mvolute (h)  evolute

(¢) curvature (d)  envelope

3o )
(1) (n,
) (nr1)1(n)
11
B ”( 2 2)
(n) =«
n
(¢) )
A
[y, dxddy
|
() 4
(¢) 124

Al
e curvature of the circle p

rindiun,

(n)  hnlf

(¢)  reciprocn)

“l)

()

RIS AREIN SN

HOuare rool,

by (s !

(d)y n!
(h) \//1
@) J

2
h 16
(d)y H#

Paypo
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6. I“.a" dxdydz = —————

000

(a) a’ (b) (1.4
) d* (d) a*
7. If /(u) and [(b) have like signs, ——————— yoots

of f(x)= 0 lie between a and b.
(a) even number of
(b) no
« (¢) odd number of
(d) either (a) or (b)

8 The sum of roots of the equation
ax® + 4bx® + 6cx® +4dx +e =0 is

(@) -4b v 2o

a

© =4 d 4b
a

9. The coefficients of an odd degree reciprocgl

equation have all like signs. Then 18
Jts root.

(@) -1 ® 1

(¢ +£1 d o0

Page3 Code No.:10418 E

10.

Tl;e nuzmber of positive roots of the equation
x° =6x" -4x+5=01ig —
(a) atleast two (b)  atmost one

(¢) atleast one (d) atmost two

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (a) Show that the radius of curvature at any

point of the catenary y = ccosh™ is equal to
C

the length of the portion of the normal

intercepted between the curve and the axis

of x.

Or

() Develop an equation of a curve which forms

the envelope of the family of curves
2 2
x

—=* 2y 2
a* k*-a

12. (a) Change the order of integration in

a 2a-x

=1 where ‘@’ is the parameter.

j jxy dx dy and evaluate it.
0 s
Or
(b) Using Jacobians, evaluate
'”(x ~y)'e**? dxdy where R is the square
R

with vertices (1, 0), @, 1), 1,2 and (0, 1).

Page 4 Code No.: 10418 E
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\(l\

(M

W)

)

(b)

livaluate

\\\ 'l' ! |1\
it

() an'" e,

T i

Oy

Evaluate the mtegral “,\*"_v“ dy dv over the

trangle v =0, ¥y =0, vyl in tormn of

Gamma functions,

Solve the equation 81" 182" ~36x+ 8 0
whoso roots are in harmonic progression,
Or

Ifatsbac+d- 0, show that

a® + b e v db 7 a* +b* v v+ d? '
b ' 2

atvbt ety d?
3 '

Increase by 7, the roots of the equation

Ixt +7x* - 162 +x-2=0.
Or

Show that the

x"-3x"+2x* ~1=0 has

1maginary roots.

equation
atleast four

Code No.: 10418 E

Page 5

PAICICC ot A0 k)
A nHwer A 11, (fuesgbions, l'lll:l)lliltl{ cabhier (1) 1 (hy,

4 4

W6, () i Lhe ayvalute of the ellhipse ',, | // l
"' Iy
”l’
(h)y Gy ind the co-ordinates of the centre of
curvinbure  of the curve wy 2 al the
point (2, 1),
(i) Prove that the radius of curvature ol
any point of cycloid  x alt) v s o),
, ()
y - all - condl) in Aacon ;'
17. (n) Ivaluate j”xyzflxtly(lz taken through the

positive octant of the sphere

byt vzt = a
Or

(b) Use the substitution
y+z=uv, z=uw to evaluate the integral

1
jﬂ[xyz(l —x-y-2)] dxdydz taken over the

tetrahedral volume enclosed by the planes
x=0,y=0,2z=0and x+y+z=1.

X+y+z=1U,

Page6 Code No.:10418 E
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15, (z;
ﬁ';r)
19. (a)
&)
20. (3)
(&)

Eutablish relation between Pets znd Gamma
fundtions,

Or

Find the condition that the roote of the
on ax’ + st +%ex+d =0 mzy be in
Geometric Iff(/f,.jr&.’-}f‘,:fm and hence solve
974% + 495% - 955 - % =0, whose roots are in
geomelric progression.

"
N
L =
,‘.\\
v
LAY
\‘\
-
\

Or
Shew that the sum of the eleventh povers of

the rote of 27 +52° +1 =0 iz zero.

Solve the equation ©

6x® ~ 554" +56x" -56x° +352-6=0.
Or

Solve the equatirm :
2%+ 20%" ~14%2% + 430x + 462 = 0 by
removing its second term.

Page 7 Code No.: 10418 E
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Code No. : 10419 E Sub. Code : CMMA 21

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Second Semester
Mathematics — Core

DIFFERENTIAL EQUATIONS AND ANALYTICAL
GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. The general solution of the differential equation
y-plx+1)=p is

@ y=px+2) b) y=cx
(©) y=cx+2c d y= c(x + 1)
2. =
T, T Cosax
(a) E% sinax () ;—;C- sinazx
© Zsinax @ Zsinax
E a

(W)

The differential  equation  with e Lant

coefficients obtained from x"x'{ {".;,/ 9t}
DX "’y’

dx’

substituting x =e¢*, D = 1 18
dz

@ (D*-D+1py=32* @) (D*-p 1y = 32*

(C) (DZ_D+1)7=322 (d) (DL -D "IQ’;';({‘-"Z

The complementary function of

(JCZD2 +xD+ l)y =logx is

(a) A+Bx

(). Acos(logx)+ Bsinllogx)
(0 A+B

d) (A+Bzx)”

The middle point of the line joining the points
(1,2,8) and (1,1, 3) is

. [, 311

SRS R

2 11 (2 2

C 1, —, — d (1, =, —

© (32) @ (b3
Page 2 Code No.:10419E
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The radius of the

The angle between the planes 2x+4y-62z=1 and
3x+6y-5z+4=0 is

(@) {45 (b)

oy

(c) (d) None of the above

w|N

A straight line is equally inclined to the three
coordinate axes. Then that angle =

(a) cos™ [71—5-) (b) cos™ (é—)

(c) cos”™! (%J

. x4
On which plane does the line xz =s—=

lie?
(n) Ax+3y+20z=5 (b)
() Bx-dy+z=1T (d)

dx+2y+ 32 =2 '
2x-2y+2z=1

sphere
25t 4 2yt 4 22* - 2x 4 2y-42-6=0is _

(n) 2 b)
() 1 (d) _\/_ZI—_

2

Page 3 Code No.: 10419 E

10. The equatlon of the tangent plane of the sphere
Xy’ +z28=9 at(1,-2,2) is

(a)
(©

x-2y+22+9=0 (b) x-2y+22-9-0
X+2y+22+9=0 (d) x-2y-22-9=0

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)

Solve : y = 3cp+x(1+p2)é .
Or
Sovle : tdx = (t — 2x)dt

tdy = (tx+ty + 2x —t)dt .

Solve : (D3 -3D?>+3D- 1)y = x%e* .
Or

Solve : x*y" +3xy' +y =

_1
(1-x)

Show that the points (2, 5,
(4, 7, =6) and (5,
parallelogram.

Or

-4), (1, 4, -3),

8, —7) are the vertices of a

-3 y-2_ z-1

= = and
2 -5 3

. x
Prove that the lines

z-6 )
are coplanar.
2

Page4 Code No.:10419 E
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14, () IFind the distance  between  the ]Nll'“”"l 7. (n) h'nlvt‘:(l)x 2[)|,])y e cosx .

planes2y -3y + G2 412 0,2x -3y 4 62 -2 = 0
Or
Or
. ) . : l) .“ A ) t{fesy ‘
(0 ind the equation of the image of the hne (b) jolve the differential coquation
v~1 y-3 2-4 dy |
} m the lane L hnty conn,
|
a ) 2 dv’

gr-y+2+d=0

18, (0)  Show that the linen whose directhion conines

16, (1) Fmd the equation of the sphere which han ita are related nn SEvAm v Hhn 0
conter al the pomt (6, 1, 2) and touchen the Foom® n® 0 nrve poreallel,
plane 3x~-y+22-2=0, Or
r ) A moving pl through a fixed |
' ) moving plane panses throupeh o hixec t )
(0 Show  that the plane 2vay 20120 ( vioE PIRTS § e “E6 PERE ‘
\ \ ‘ \ (N’, / )') nnd intersectsn the coordinate uxen i
touchen (ho aphoroe . |
8- 8 A . l nloA, 1O Show that the locus of controwd of
X4y 42" -2+ 8y+42-3=0. IMnd the x v 2
paint of contact. the trinnglo ABC in =y 7y a.
a1 _
|
PART O (N8 40 marks) 5 . . . : !
1D, @ Fioad the coovdinates of the foot of the
Answer ALL questions, choosing either (2) or (. porpendicular deawn from the pomt (2, 2, D
: A y~2 2-3
" to the line = :
" 2 g 't . ) 0 y
6 @ Solve: =5 p 2y 8y e = ¢ \
($11 Or
\i\‘ ) 17 ]
o Qe By = e ‘ : X-4 y~4d z-b
ot U Show that the lines ‘ and
Orp [ 1 r 3 2
F \ . ) ‘ ™ ) . r" \
W Salve .‘ (v yhv o) ap (l'ake —uy=-8 - are coplanare, Fid the
. a \
94 s 1) ™ -
=X, e )),

pomt of intersection. Also, fad the equation
ol the plane determined by the lnes

Page & Code No, : 10419 | Pape ¢ Code Noo s 10410 1
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Code No.: 10420 E

Sub, Code : CMMA 31

B.Sc¢. (CBCS) DEGREE EXAMINATION, APRIL 2023

Time : Three hours

10.

Third Semester
Mathematica — Core
SEQUENCES AND SERIES
(For those who joined in July 2021 onwards)
Maximum : 76 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions,

Choose the correct answer :

The g.Lb. of the sequence 1, l, -l-, -1—, is
23 n

(a) 1
® o
(©) o

1
d) =
(d) >
)y

4n? 1

1 1
(a) E (b) 4
() -1 d o
The series Z 1

(logn)™ -

(a) divergent (b) diverges to @
(¢) convergent (d) none

n
g x ]
The series Z— converges if
n

@ =x=1 ® x>1
(c) 0 d x<1

Zew(ieg) ——

(a) isoscillating (b)

diverges
(c) converges (d) none
L . (1
Th - - —
e series Z( ) Bm(n)
(a) diverges (b) converges
() isconstant (d) converges to %

Page3 Code No.:10420 E

11

12,

13.

14.

Ll
(n) 0 h)y o
© 1 @
n
; o
Linfpt")
(@) 0 b o
© 1 @ L
n
Lim dn-4 -
n-so 21+ 7
3 2
(a) E (b) E
4 -4

The series 1+l+-:1§+...+_1.+...

()
(b)
(e)
(G))

(a)

()
(a)

(b)

(a)
(b)

(a)

(b)

n
converges to zero
diverges to «
converges to one
diverges to —w

Page2 Code No.:10420E

PART B — (5 x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).

State and prove
inequality.

Cauchy Schwarz

Or

Define bounded sequence. Give an example.

Show that ((—1)") is not a convergent
sequence.

Or

Show that if (s,)>a and Ke R then
(Ka,) > Ka.

!
Show that Lim-——=0.

n=an

Or

Prove that any Cauchy sequence is a
bounded sequence.

Test the convergence of the series
1 12 5,2 1233
—_— — v Y oh ——— x +.‘
3¥'3ET e
Or
ntra
Test the convergence of Z

2" +a

Paged Code No.:10420E
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(x )ﬂll
—— converges.
log(n+ 1)

15. (1) Show that the scries Z

Or

(a) Provethat [sm ") is convergent.
“\logn

PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).

16. (a) For any two real numbers x and y, prove
® e+ s{<hi+l
@ fe-of2)ed -]
Or

) () If a,b,c are positive real numbers such

that a?+b?+c%>=27 then show that

a3 +b3 +c% >81.

(i) Define monotonic sequences. Give an
for each example.

Page5 Code No.:10420 E

17. (“)

(b)
18.  (a)

(b)
19. (a)

®)
20. (a)

(b)

(i) Prove that a sequence cannot converge to
two different limits.

(i) Prove if (0,) > a and a, 20 for all n
then a2 0.

Or

Discuss the behaviour of the geometric

sequence (r").

State and prove Cauchy’s first limit theorem.
Or

State and prove comparison test.

State and prove Kummer's test.
Or

State and prove Gauss's test.

State and prove Dirichlet’s test.

Or
State and prove Abel's test.

Page6 Code No.:10420E



(G pages)
Reg. No.:

Code No.:10421 E Sub. Code : CMMA 41

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Fourth Semester
Mathematics — Core
ABSTRACT ALGEBRA
(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer:.

1. In the group (z,,®), the order of 2 is

@ o ® 1
© 3 ) 4

o

In the group {l,w,w?®}, w®=1, under usual
multiplication, the identity element is

(@ o ® 1
© 2 @ 3

8. In the ring (Q+), identity eclement is

(a) O ® 1
(© 2 d 3
9. If f: R — R be an ring isomorphism then f(-a) =
VaeR.
@ -/f(a) ® -a
(© f(a) d a
10. If f:R— R is1-1, then Kref= .
@ R ® R
@© 0o @ {0}

PART B — (5 x 5 = 25 marks)
Answer ALL the questions, choosing either (a) or (b).
11. (@) In R*, a*b=a?b then prove that (R*,*) is
a groui).
Or

(b) Let G be a group and aeG. Let
H,={x|xeG and ax=xa}. Prove that H,
is a subgroup of G.

Page3 Code No.:10421 E

o

12.

13.

14.

15.

e e e i ST |

The generator of the cyclic group (z4,9) 1s

(a)
(c)

0 b)) 2
3 d 6

If H is a subgroup of G, then ae H =aH =

(a)
()

H ®) a
P d G

In the quotient group G/N, N is

(a)
®)
(c)
@

The

(a)
(©

a subgroup of G
a cyclic sub group of G
a normal sub group of G

an abelian sub group of G

product of two even permutation is
permulation.

Cycle ®) 0dd

Even (d) Odd and even

In the ring (Z,+,"), units are

(a)
(©)

(a)

(b)
(a)

(b)

(a)

()

(a)

()

0 ® 1
-1 d 1,-1
Page2 Code No.:10421 E
Prove that a subgroup of cyclic group is

cyclic.
Or
State and prove Euler’s theorem.

Show that if a group G has exactly one
subgroup H of given order, then prove that
H is a normal subgroup of G .

Or

Let f:G—>G' be an isomorphism. Let

ae€ G . Then prove that order of a is equal to
the order of f(a).

Show that every field is an integral domain.
Or

Prove that any finite integral domain is a
field.

Let R and R' be ringsand f:R—> R be a

homomorphism. Then S is an ideal of R,
prove that f(S) is an ideal of R'.

Or
Let f:R— R' be a homomorphism. Prove
that Kerf is an ideal of R'.

Paged4 Code No.:10421 E
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PART C — (5 x 8 = 40 marks)

Answer ALL the questions, choosing cither (a) or (b).

16. (a)
®)
17. (a)
®)
18. (a)
(b)

ILet A and B be two subgroups of a group
G . Then prove that AB is a subgroup of G

iff AB=BA.
Or
If H, K are two finite subgroups of a group

G, then show that [HK|= [Jf%l—l- .
A

Let H be a subgroup of a group G. Then
prove that
() aH=bH=a'beH
(i) aebH=a"'ecHb"
(1) aebH =>aH =bH .
Or
State and prove Lagrange’s theorem.
State and prove Cayley's theorem.
Or

If a permutation pes, is a product of r
transposition and also a product of s
transpositions, then prove that either r and
s are both even or both odd.

Page5 Code No.:10421 E

19.

20,

(a)

(b)

(a)

(®)

Let R be a commutative ring with 1dentity.
Prove that a, ideal M of R is maximal iff

% is a field.

Or
Prove that Z, is an integral domain < nis
prime.
State and prove fundamental theorem of

homomorphism.

Or
Prove that the only isomorphism [:Q —@&
is the identity map.

Page6 Code No.:10421 E
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Code No.: 10428 E

.

Time : Three hours

Sub. Code : CNMA 81

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2023.

Third Semester
Mathematics — Non Major Elective

MATHEMATICS FOR COMPETITIVE
EXAMINATION -1

(For those who joined in July 2021 onwards)
Maximum : 75 marks
PART A — (10 ¥ 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

10.

1177
a7

i
(a) 28 (b) eT)
(c) 44 (d) 308

A number increased by 371% gives 33. The

number is
(a) 22 by 24
(c) 256 d) 27

By selling an article for Rs.100, one loses Rs.10.
Then loss percentage is :

(a) 113% (b) sﬁ%
(© 10% (d 11%

Cost price = Rs.56.25, Profit = 20%, selling
price = .

(a) Rs.62.50 (b) Rs.60
(c¢) Rs.67.50 © (d) Rs.66.25

2 of a number is 19 less than the original

number. The number is -
(a) 84 (b) 64
(c) 76 . @ 72

11 times a number gives 132. The number is

(a) 11 (b) 12
() 132 (d 13

Page 3 Code No.: 10428 E

11.

12,

13.

5005 -~ 5000 +10.00 =
(a) 0.5 () 50
() 5000 d) 4505

Divide 455 in the ratio 4 : 3.
(a) 260, 195 (by 255, 200

(c) 250, 205 (d) 265, 190

If 24 =3B =4C then A:B:C is

(a) 2:3:4 (b) 4:3:2
(c) 6:4:3 d 3:4:6
A, B,C started a business by investing
Rs.1,20,000, Rs.1,35,000 and Rs.1,50,000

respectively. A's share out of an annual profit of
Rs.56,700 is

(a) Rs.15,000
(b) Rs.16,800
() Rs.17,800
(d) Rs.20,000

Page 2 Code No.: 10428 E

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

1 =111
(a) 15§x36+6%-11]3+?
Or

92 x18*
316

(b) Find the value of

(a) In a mixture of 35 litres, the ratio of milk
and water is 4:1. Now, 7 litres of water is
added to the mixture. Find the ratio of milk
and water in the new mixture.

Or

() Find the fourth proportional to 4, 5 and 12.

(a A and B started a business and invested
Rs.20,000 and Rs.25,000 respectively. After
4 months B left and C joined by investing
Rs.15,000. At the end of the year, there was
a profit of Rs.4,600. What is the share of C?

Or

(b) A, B, C enter in to a partnership and their
capitals are in the proportion of %}i%
withdraws half his capital at the end of 4
months. Out of a total annual profit of
Rs.847, what will be A’s share?

Page4 Code No.:10428E
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14.

16.

19.

20.

(a)

®

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

A reduction of 20% in the price of supar
enables a purchaser to obtamn 4 kg more for
Rs.160. What is the reduced price per ke’
Also, find its ongnal rate?
Or
A man sells an article at a profit of 20%. If
he had bought it at 20% less and sold it for
Rs.5 less, he would have gained 25%. Find
the cost price of the article.

A fraction becomes 4 when 1 is added to both
numerator and denominator. and it becomes
7 when 1 is subtracted from both the
aumerator and denominator. What 18 the
numerator of the fraction?

Or

The sum of squares of two numbers is 80 and
the square of their difference is 36. Find the
product of the numbers.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

2x+y
-2y

1f = = 3 then find the value of

2y 2

Or

The average of 5 consecutive numbers is m.
If the next two numbers are also included the
average will be increased 7 by how much?

Page 5 Code No.: 10428 E

‘A’ bought 25 kg of rice at the rate of Rs.6 per
ke and 35 kg of rice at the rate of Re 7 per
kg. He mixed the two and sold the mixture
at the rate of Rs.6.75 per kg. What was his
profit or loss in the transaction?

Or -

Find the single discount equivalent to a
series discount of 20%, 10% and 5%.

Divide 50 into two parts so that the sum of

F .1
their reciprocals is Tl

Or

The sum of squares of two numbers is 80 and
the square of their difference is 36. Find the
product of the numbers?

Page 7 Code No.: 10428 &

17. (a)

(b)

18.  (a)

(b)

Twe numbers are in the ratio 3:6. If cach
number is increased by 10, the ratio hecomes
5:7. Find the numbers,

Or

1
Two equal glasses are reapectively a-und

Tli-full of milk. They are then filled up with

water and the contents mixed in a tumbler.
Find the ratio of milk and water in the

tumbler?

A reduction of 21% in the price of wheat
enables a person to buy 10.5 kg more for
Ie,100. What is the reduced price per kg?

Or

72% of the students of a certain class took
Biology and 44% took Mathematics, [If each
student took Biology or Mathematics and 40
took both, find the total number of students

in the class.

Page 6 Code No.:10428 E
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Ay

UG (CRCS) DEGREE EXAMINATION, APRIL 2023,
Fourth Semester
Mathematics

Non Mapor Elective - MATHEMATICS FOR
COMPETITIVE EXAMINATION - 11

(For those who joimed i July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Simple Interest on Rs. 5664 at 13%:—'?6 per annum

for 9 months is Rs.
(a) 600 ®) 584.10
{c) 584 (d) 684.10

Harish covers a certain distance by car driving at
70 km/hr and he returns back at the starting point
at 55 km/hr. Find his average speed for the whole
journey

(a) 61km/hr (b) 66 km/hr
(c) 61.6km/hr (d) 66.6 km/hr

o

If the rent for grazing 40 cows for 20 days is
Rs. 370 how many cows can graze for 30 days on

=1

Rs. 1117
(a) 6 b) 8
(© 5 @ 12

8 If 20 men can build a wall 112 metres long in
G days, what length of a similar wall can be built
by 25 men is 3 days?

(a) 140m (b) 448m
(¢c) 105m (d T0m
9. One tap can fill a cistern in 2 hours and another

can empty the cistern in 3 hours. How long will
they take to fill the cistern if both the taps are

opened?
(a) 5hrs (®) Ghrs
(¢} 7hrs (d) 8hrs

Page3 Code No.: 10430 E

L

10.

1L

12,

. !
The compound Intervat on e 2800 fur 1 - years

at 10% per annum 18

() Re 11135 (M Ra 43074

(e Rs 43l Gy Ra 420

Dilip can roap a feld im 9 dava, which Ram alone

can reap in 12 dayvs In how many days both
together, can roap this field?

(n) .‘\}; M 6 _l'
3

©) 51 Wy o8-
W |

A and IV can do a piece of work in ¢ dayw and
A alone can do it i 9 dave The tme taken by

B alone to do the work s dayn
@ 18 » 15

.
(C) 12 (d) [

Convert 45 km/hr 138 to metres /sec

() 2.5 m/see (b 1306 m/see

(© 145 w/sec (@ 12 m/sec

Page 2 Code No.: 10430 B

Pipe A can fill a tank in 20 hours while Pipe B
alone can fill it in 30 hours and Pipe C can empty
the full tank in 40 hours. If all the pipes are
opened together, how much time will be needed to
make the tank full?

() IT;IF hrs (1 18= hrs

- | -

() 20 hrs (d  16= hrs

-1 |

PART B — (5 x 5 = 25 marks)

Answer ALL questions choosing either () or (b,

(@) Rs. 800 amounts to Rs, 920 i 3 years at
simple nterest. 1 the imtervest rate s
increased by 3%, if would amount to how
much?

Or

(L) A sum amounts to Rs. 2916 in 2 years and to
Rs. 3149.28 in J years at compound interost.
What is the sum?

(n) A and B can complete a work m 10 days and
15 days respectively, A starvts the work and
after 6 davs B also jowns hun, Inall, the work
would be completed in hour many days?

Or

Page 4 Code No,: 10430 I
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13.

14.

17.

18.

by

(a)

(a)

(b)

(a)

(b)

(a)

(b)

A)s thrice ns good a works man as B and 18
therefore able to finish a picce of work in
60 days lees than B. Find the time in which

they can do it, working together.

Ram travels a certain distance of 3 km/hr
and reaches 15 min. late. If he travels at
4 km/hr, he reaches 15 min. earlier. Find the

distance he travelled.

Or

Two men start together to walk to a certain
destination, one of 3.75 km an hour and
another at 3 km an hour. The former arrives
half an hour before the letter. Find the

distance.

A contract is to be completed in 56 days and
104 men were set to work, each working

8 hours a day. After 30 days % of the work is

completed. How many additional men may
be employed, so that the work may be
completed in time, each man now working
9 hours a day?

Or

Page5 Code No.:10430 E

A certain sum on compound interest
amounts to Rs. 2809 in 2 years and
Rs. 2977.54 in 3 years. Find the sum and

rate percent?

A can do a piece of work in 10 days while B
alone do it in 15 days. They work together
for 5 days and the rest of the work is done by
C in 2 days. If they get Rs. 450 for the whole
work, how should they divide the money?

Or

A and B can do a piece of work in 45 and
40 days respectively. They began the work
together, but A leaves after some days and
B finished the remaining work in 23 days.
After how many days did A leave?

A man walking at 3km/hr crosses a square
field diagonally in 2 minutes. Find the arca

of the field?
Or

The distance between two stations A and B
is 220 km. A train leaves A towards B at an
average speed of 80 km/hr. After half an
hour, another train leaves B towards A at an
average speed of 100 km/hr. Find the
distance of the point where the two trains
meet from A.

Page7 Code No.:10430 E

(h)

(b)

If 17 labourers can dig a diteh 26 motres long
in 18 days, working B hours a day how many
more labourers should be engaged to dig a
similar ditch 39 metres long in 6 daya, each
labourer working 9 hours a day?

Two pipes A and B can fill a tank in 26 mun
and 45 min respectively. A waste pipe (0 can
empty the tank in 30 min. First A and B are
opened. After 7 min. C s also opened. In how
much time the tank is full?

Or

A tank can be filled by one tap in 20 minutes
and another in 25 minutes. Both the taps are
.k(.-pt open for 5 minutes and then the second
is turned off. In how many minutes more 13
the tank completely filled?

PART C — (5 # 8 = 40 marks)

Answer ALL questions choosing either (a) or (b).

16. (a) Two equal amounts of money are deposited

' 20.

(a)

®)

(b)

in two banks, each at 15% per annum, for
1
3E years and 5 years, If the difference

between their interests is Rs. 144, find the
sum?

Or
Page6 Code No.:10430E

2 men and 7 boys together complete a certain
work in 16 days while 3 men and 8 boys
together complete the same work in 12 days.
Find in how many days will 8§ men and
8 boys together, complete a work twice as big
as the previous one?

Or

A contractor employed 30 men to do a piece
of work in 38 days. After 25 days, he
employed 5 men more and the work was
finished one day earlier. How many days he
would have been behind, if he had not
employed additional men?

If two pipes function simultaneously the
reservoir will be filled in 12 hours. One pipe
fills the reservoir 10 hours faster than the
other. How many hours does the faster pipe
take to'ﬁll the reservoir?

Or

Three pipes A, B and C can fill a cistern in
6 hours. After working altogether for
2 hours, C is closed and A and B can fill it in
7 hours. Find the time taken by C alone to

fill the cistern.

B
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Code No.: 10426 E Sub. Code

0023.
B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 202

Third Semester
Mathematics

Skill Based Subject — VECTOR CALCULUS

(For those who joined in July 9021 onwards)

Time : Three hours Maximum : 79 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :

1. If ¢ is a scalar function of u and a is a constant

vector then _c_Z__(¢ a) =
du

da
(a) a—— (b) il
du / du

() ¢ @ a



o

Ifr= i+ ij + zl;,, |F|=r then Vr is
@@ O b)) r
© T (d)

~ |~

If ¢ is such that V:¢=0 then ¢ satisfies

equation.
(a) Gauss (b) Laplace
(c) Stokes (d) None
V-(VXA)Z
(@ 1 b V(v-4)-via
(@ V4 @ 0

If 7 =i +y] +2k then Vx 7=

(@) 1 | k) 2
© 3 d 0

If f = 21 + yj + 2k then Vof = —————
(@ 0 b) 2
© 1 @ 4
Page 2 Code No.\: 10426 E i ‘



I

10.

. rgf'x.)'j and C is the line joining i

0) and (1, 1) then jfo df= — Pointsg
©, C

s ® 1
(@) 10 7

1 d o

- b
The necessary and sufficient condition foy J~ e

a

to be independent of the path is

@ [=V¢ (b) Vof=0
- V¢ -
=— (d) VX :O
divf is
oty , O , O of . of  of
@) 6x+6y+az ‘ (b) 6x+6y+6z
Oh= 0=, Ofsr
(©) s 5 j+2 E (d) None of these
[fo-7av-
v
@ [[fords ®) [FoidS
g S
©  [foar @ [[VerdS
S o
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DADT T N . -
fi;f\.f f’; f:)/r):Q:) markﬁ)

Answer ALL questions, choosing either (a) or (b)-

11. (a) If A,B,C are functions of the scalar
variable 1, then derive an expression Eoe

d [+ = =1
—|ABC|.

i

Or

/ ' s T A ; »
by 1f A, B,C are functions of the scalal
variable 1, derive an expression for

% (AxCBxC).

s

(4 22
12. (a) Prove that Vi—éi:iyv¢ .,¢VW.

L W) ,//..
Or
(by If F=(x+2y+az)i+ (bx —3y—2)j +
(42 + ¢y +2z)k is irrotational find the values
of a, b, c.
13. (a) Find the  directional derivative  of
¢ = x*yz +4x2° at the point P(1,-2,-1) in
the direction of PQ where @ is (3, -3, -2).

Or
(b)y If @, U are vector point functions then prove

that V-(ix0)=0-curl —ii-curlv.
Page 4 Code No.:10426 E
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14, |
(a) Evaluate Igﬁds where C is the curve x=¢,
C

y=t?, z2=(1-¢t) and ¢=x’y(l+2z) from

t=0tot=1.
Or
b)) If g 1s the surface of the
sphere x+y? 422 = 1, evaluate

JI("CZ + 2yf + 3zl}:)- dsS.
S

15. (@) Evaluate ” I V.-FdV, where

- Vv
F=x*+5%+2% and Vis the volume
enclosed by the cube 0<x«, y, 2<1.

Or

(b) Evaluate J(exdx +zydy - dz) by Stoke’s
' c

theorem where C is the curve x?+y2 -4
z=2.

PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Prove the following :
V(i@-0)=0-V)ia+@-V)o+0xcurl ii+iix ey
Or

o°f z9of
2 s Lot 199
(b) Prove that V f(r)= YR

Page 5 Code No.:1049¢ E




derivative of

17. (a) Find the directional
«2? at the point (1,-2,-1)

[(x, y,2)=x"yz+4

in the direction of vector o1 — ] — 2k .
Or
®) O If ) . } : :
Vo= (6xy +- 23)i +(3x2 - Z)] +- (sz — y)k
then find ¢.

(i) Prove thatV -(L’lxi})= 5. (V LZ)—L'Z-(VX i})

bad
.

=xy{+(x2 +y2)]

—

18. (a) Evaluate jfod? where f

C
he rectangle in the Xy -plane

and C 1s t
bounded by the lines y= 2, x=4,y= 10,
x=1.
Or
(b) Evaluate j”xyz dxdydz taken through the
positive octant of the  sphere
w24yt +2t=a’.
19. (a) Verify Green’s  theorem for

](x . 2y) dx +xdy where C 1s the circle
C
x*+y*=1.

Or :
Page 6 Code No. : 10426 E

E AT N



(b)

(a)

(b)

Evaluate Hj f-iidS where
S

—

f =(x+yz)1?—2.x;+2yzlg and S is the
surface of the plane 2x + y + 2z =06 in the

first octant.

Verify Gauss divergence theorem for the

vector function F =2xzi + yzj +z°k over the

upper half of the sphere x* + y* + 22 = o2,

Or
Verify Stoke’s theorem when
F =xyi + yzj + zxk where S is the surface of
the region bounded by the planes x=0,
y=0, z=0, x+y+z=1.

Page 7 Code No.: 10426 E
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Code No.: 10427E  Sub, Code: CSMA4l

B, (CBCS) DEGREE EXAMINATION, APRIL 202
Fourth Semester
Mathematics — Skill Based Subject

TRIGONOMETRY, LAPLACE TRANSFORMS AND
FOURIER SERIES

(For those who joined in July 2021 onwads)
Time ; Three hours Maximum ; 75 marks

PART A— (10 x 1= 10 marks)
Angwer ALL questions.

Choose the correct answer :

Qegree.

1. I radian =
(@ 8279 () 5709
(c) §9.27 ) 59.29

| 9. 1If tan9=% then 95_

(@) 347 b) %40
() 49 M) 304

.+ The value of tanh™ 4 js——

(@ %log[ﬂj ) | llog[l_—x)

1-x 2 \l+x
1, (2-1 1, (x4l
© =lol—| @@ -=I (——
2 gx+1 g 20g -1
. The value of i"=__'_
(@) o b e *

-(dn-)r

——

0 0-Stj)
B S0
0 P0-SIj)
0 SH-S10-10

[{Fis+0))=

R R

o U o L f(s]
| 12

Page2 Code No.: 10427F



(d)

EG:E (SQL(.‘\‘) = Sy(0) - y' (0))
gds—(SgL(.v) -Sy'(0) - 3'(0))
. d_ds_(sﬁL(y) - 5y(0)- ()
- (s*)- 55 ©-5(0)

Lxy)= ——

(a)

(b)

(c)

@

- L [SL) - 0]
L5209~ 500)
L (5143 -5 O)
-2 [sL» -y 0]

i

Page3 Code No.:

10427 E

10.

11.

The Fourier co-efficient ay for f(x)= x* in-(-7,7)
is

(@ 0 ® 2=
3

prrg e ,’.':‘

(©) 3 (d) —3

For any integer n, the value of connzis ——
(@ 1 b 0
© -1 @ (D"
PART B — (5 x 5 =25 marks)
Answer ALL questions choosing cither (a) or (b).
(@) Prove that
29 ¢os’ 0 = cos 60 + Geos 40 +15c0s20 +10 .
Or

) \ . [sinx +cos2x
(b)) Evaluate I,nn\\——-—., ]

T cos™ X

X—»-—

Paged Code No.:10427 F
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12, (@) If cos(x+iy)=r(cosa +isina). Then prove

that y = %log[w].

2 sin(x +a)
Or
(b) Sum to infinity the series
c®cos20 c!cosdd
1+ + et
2! 4!

X

18. (@ Find L[ﬂ]

Or

(b) Find L_l[log(ﬁ]:l.
s+b

14. (a) Using Laplace transform, solve y'+3y = ¢~2*
given y(0)=4.

Or

(b) Solve (D®+5D+6)y=e¢* given that
y(0)=0 and »'(0)=0, using Laplace

transform. -

Page5 Code No.: 10427 E

15. (a) If [(x)={"”/4 if —m<x<0 en find
X z/d if O<x<rm
the Fourier series of f(x).
Or

(b) Find the Fourier constant b, for the
function xsinx in the half range O<x <7 -

PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).

cos 98
cos

16. (a) Prove that =256c0s® 8- 576cos® 6+

432cos? 6-120c0s26+9.
, Or
() Prove that

8
cos® fsin’ 0 = (%) [c0s98 +cosTh -
4c0s50 -4 cos36 +6cosb).

17. (a) Iftan(@+ig)=cosa+isina, prove that

@) 9=%nn+§—
(i) ¢=11'ogta“[£+£.
2 4 2

Or
Page 6 Code No.:10427E



()
18. (3)
(b)
19. (a)
(b)

Sum the series to infinity 20. {(a)
x3 x°

xam e+ —rin 30 4 'Tsin.”)() fod o,
. <)

Find (b)

(1) I,[12 + cos 2t cost +sin® 2

(i) I.[xn”' cos x].

Or
Find
G L' w
[ (s +2)% ]
T
(ii) L“—'—,-.
L(ﬂ—l)‘

Solve y"-4y'+4y = x given that v(0)=0 and
y'(0) =1 using Laplace trunsform.

Or

Using Laplace transform, solve the cquation

o2x+ D)y (x4 )y =0 pIven that

y(0)=0.

Page 7 Code No. s 10427 I

. ¢ = I 3
Find the Founer senex of fizx)==n Xan

(-z, &) of perwodicity 2o

Or

function fix)=x can be

that the

exprossed m a senes of cosine i 04 x4 1 as

Prove

r nlcosx (omldy rouhy
o e — b ——— 4 Henee
< AL 3" 5°
1 l =*
deduce that — = .
1= a b

‘,{\RU = C()d& NO. M 10427 E
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Code No. : 10072 E Sub. Code : SAMA 11/
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B. Sc (CBCS) DEGREE EXAMINATION
APRIL 2023.

First/Third Semester
Mathematics — Allied
ALGEBRA AND DIFFERENTIAL EQUATIONS
(For those who joined in July 201’7-2020)
‘Maximum : 75 marks

Time : Three hours

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The n* degree equation f(x)=0 cannot have
more than ————— roots. ¢
(a) 4 (b)y 6
(c) 17 (d) n

The equation «° 44yt +3x° +3x +4x+1=0

equation. i,S
(a) Quadratic (b) Biquadratic
(¢) Reciprocal (d) None of these

How many imaginary roots will occur for the
equation x°®+3x% —5x+1=07

(a) Atmost four (®) ~ Exactly four
(c) Atleast four - '(d) None of these

Remove the fractional co-efficients from

1 1
x? —sz +§x —1=0 multiply the roots by

(a) 4 () 3
() -3 d 12

L .1 =1
The characteristic equation of [ 5 1 :| is
(a) A*-21-1=0 (b) A+24-1=0
() A2-21+1=0 d A+24+1=0

1 0
The eigen values of (0 ) are

-2
(@ -1,2 b 12
() -1,-2 @ 1,-2

Page 2 Code No.: 10072 E
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10.

General solution of y = xp + aplis y= —— : PART B — (5 x 5 = 25 marks)

(a) cx+a : Answer ALL questions, choosing either (a) or (b).
(b) 2xc+a 11. (@) Solve x*+ 242 —-16x+77=0 given that one
© xc+ac ' root is —2+i+/7 .
@ . | 3. o
yx+ac 4

() Solve the equation 4x®—24x%+23x+18=0

iven that the roots are in Arithmeti
Partial differential equation from z = ax + by + a? & m

progression. :
(@) z=px+py+a’ b) z=gx+py+a’ 12. (@) Transform the equation
() z=px+qy+a? (d) None of these x*+x® —3x? + 2x -4 =0 whose roots are each
' diminished by 2.
e | or |
5 (b) Solve the equation x® —4x®-3x+18=0 given
(a) ? (b) g ' that two of its roots are equal.
A 13. (a) Find the inverse of the matrix
_ 3 d 4 :
() ra (d) 55 1 0 -1
| A=|3 4 5
1 0 -6 =17
]4‘1 = = .
Ii S J Or
(a) 1 ®) x (b) Using Cayley-Hamilton theorem find the
_ [1 4}
inverse of NE
() e™ (d) None 2 3
Page3  Code No. : 10072 I Page 4 Code No. : 10072 E
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14. (a) Eliminating the arbitrary functions f anq g

from z= f (x + ay)+ g(x - ay) form a partial
differential equation.

Or

(b) From the partial differential equation by

eliminating the arbitrary constants from

Z =axe’ +a%e® +b.

A

15. (a) () Prove that L[coshax]= =% .
s —a

(i) Prove that

L[f'(x)]= $"L[f (x)] - s £(0)~ 1(0).
Or
(b) Find L[sin2t sin3t]. |
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Show that the roots of the equation
x®+ pxt4+qx+r=0 are in Arithmetic
progression if 2p® —9pq+27r=0.

Or
(b) Solve 4x" —20x" ~33x* -20x+4=0.
| Page 5 Code No.«: 10072 E

17. (a) Find correct to two places of decimals the root

of the equation x*-3x+1 that ]ies'between
1 and 2 by Newton method.

Or

(b) Find by Horner’s method, the positive root of
%% —3x+1=0, lies between 1 and 2. Calculate
it to three places of decimals.

18. (a) Find the eigen value and eigen vectors of

2 -2 2

1 1 1

1 3 -1

Or
(b) Verify Cayley-Hamilton  theorem  for
2 -1 1
-1 2 -1

1 -1 2

19. (a) Solve y—2px=f(xp2>.
Or
(b) Solve (m.z - n,y)% + (nx - lz)?a% =ly —mx.

Page 6 Code No.:10072 E
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2
o | 8T —s+2
20. (a) Find L [3(3—3)(s+2)}

Or

2
() Find L‘l[log = 4l }

s(s+1)

Page 7 Code No. : 10072 E
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Code No. : 10073 E Sub. Code : SAMA 2V/
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LN

B.Se. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Second/Fourth Semester
Mathematics
VECTOR CALCULUS AND IFOURIER SERIES
(For those who joined in July 2017-2020 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. If f=(()xy—23)§+(a—2)1‘2j-.+(1-—a)x22]: is
irrotational, Then the values of . is
(a) -4 - (b) 4
(e 2 d o

If F=xi+yj+zk, then V.F=
(@) 1 (b) O
© 3 @) xP+y" 42

The values of J I dxdywhere D is the circular disc
R

x*+ 3y <5is
(@) b« ®) 2V57
© b @ 257

The values of J-_dedydz where D is the region
D

" banded by the sphere x%+3?2+2%=0is

(@) 367 ®) 4?”
3
(© 82dx @ =

If C is the straight line joining (0, 0, 0) and
(1, 1, 1), then [F.dF
4

(a) l b 1
© 2 @ -'25

Page 2 Code No.:17003 E



6.

9.

11
The valuc of JJ x4y )dtdy 18
0

0

(n) % b 12
(©) 'l) d 2

If S is any closed surface enclosing as volume V
and f=axi+byj+czkthen

”i.ﬁ'ds =

@) 3V ® (a+beclV
© (a+b+e)fV? (d o0

If R is any closed region of the xy-plane bounded

by a simple closed curve C, then J-yr1x¢rdy is

(a) 1 (b)

© 0 d 27

If f(x) iz an odd function, R
(a)  flx)=f(2x) ®  f(x)=/(-x)
© fl)=fl-2x) @ flx)=-f(-)

Page 3 Code No. : 17003 E

10. Isinmxsinxdx (ifm=n)
0
@ 7 ®) 7
r
= d 1
(c) 3 (d)

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

1. (a) If 7 is the position vector of any point
P(x,y,z), prove that grad r" = nr"-25.
Or
(b) Prove that div(r" F):(n+3)r"

r"T is solenoidal iff n = -3.

. Deduce that

11
12, (a) Evaluate II x*+ 37 dydx
0x

Or
(b) Evaluate ”sin(x+2y)dxdy.
00

Page4 Code No. : 17003 E
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13.

14.

(a)

(b)

(a)

(b)

Evaluate J- f.dF where f= (x2 + yﬂ'y -21yj
c .
and the bounded by y=0,y=b,x=0,x=a.
Or
Evaluate H frds -where
f= (x + yz)f—2x3+ 2yzk and S is the surface
of the plane 2x+y+22=6.
Use Green’s Thm. in a plane to evaluate
J'(zx —y)dx+(x+y)dy where C is the
c
boundary of the circle x®+3y?=a® in the
xy plane.
Or
. Using Stoke’s theorem, evaluate

J. (sinx - y)dx =cosxdy where C is the

c
boundary of the triangle whose vertices are

©, 0), (z/2,0)(z/21).

Page5 Code No.: 17003 E

15. (a) Find the half range sine series of f (x): a in

©,1).

Or

(b) Find the half rangé cosine series of
f(x)= (Tt - x)2 in (O, n').
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (a) Prove that grade
(]_’ .E) = fxcurlg+ g x curlf + (fV)E + (E.V)f
Or

) If r=acoswt+bsinwt where a, b are
constant vectors and w is a constant, prove

— 2
that Fx%=w(&x b) and %‘+w2f=0,

Find the area of the region D bounded by the
parabola y =x%and x = y2.

17. (a)

Or

1-z1-y-z

] J. xyzdxdydz .
0. o

1
(b) Evaluate I
0

Page 6 Code No.:17003 E



18.

19.

()

(b)

(a)

(b)

where

Evaluate ij.ﬁds
s

f= (x3 —yz)i_—2x2yf+ 2t and S is the
surface of the cube bounded by x=0, y=0,

z=0, x=a, y=a and z=aqa. ¢
Or
Hf-mis

N

Evaluate where

f=d4xi —2y°j+2z°k and S is the surface
bounding the region x*+y*=4, z=0 and
z=3.

Verify

Stoke’s theorem for
f= (x2 - y2)17+ 2xyj in the rectangular region

x=0, y=0: x=aq, _‘)’=b

Or

Verify Green’s theorem for
J(sz —8y2)1x+(4y—6xy)dy where C is the
c v ‘
boundary of the region defined by the lines
x=0, y=0 and x+y=1.

Page7 Code No.: 17003 E

(@)

(b)

Find the half range cosine series for the
function f(x)=x® in 0<x<r and hence
1

find the sum of the series 1 —% +? = v

Or

Prove that the function f(x)=x can be
expanded in a series of cosines in O<x <7

4 . cos3x
as x=7[ —— cosyo.,__“ + e
A IT( 1' 3- )

deduce that i,,+—1,-+—l-+ =7
1= 3 &

. Hence

Pago 8 Code No.: 17003 |
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AAST 21
B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Second/Fourth Semester
Mathematics — Allied
STATISTICS — 1
(For those wh‘o joined in July 201 7-2020)
Maximum : 75 marks

Time : Three hours

PART A — (10X 1=10 marks)
Answer ALL questions.

Choose the correct answer,

L Paasche’ s index number is
A v
@ =2 100 m =200
Ll’nqu )‘p(\ql

. -
© 29000 @ =P, 100
R IO Ipq,

1o

=4}

T R LA T T Y TP I SRR am—

Fisher’ s index number is he's
] . . aaschC ¢
(a) arithmetic mean of Laspeyre s and P¢

index
ndex

. ancche's 1
(b) median of Laspeyre’s and Paasche's '
aasche's

(¢) harmonic mean of Laspeyre's and P

index .
. 0y asche’ s
(d) geometric mean of Laspeyre’s and Pas

index
5% level of significance is
« . 20 + 58.?—
() wuxk :/—;' (b) mn= 2, ‘\/;l'
o o
o +1.96—= d 1t —=
(© u N @ ¢ n

The standard error of the statistic p (sample

proportion) is

[ 7q
() 0 (b) -

1
@ o= @ =PQ
The test, statistic for F-distribution is
S2 2
(a) A (b) -
Sy ' S%
(© Sisi @  SySy

Page2 Code No.: 10075 E

e S i et L



o

2

10

R A

frequency completelr

bl

creater than 2

l*x]
7
(&5}

The number of degrees of freedom in a !
contingency table is

Ty r 51 . S PN 1 - -3 "X < Dl
Which of the following is 2 2 x 2 Latin square?

A A . A B
{a) §e))
R B -

) )

The Rechar:t is used o show of th
quality produced by tha given process

{8) variability (b) range

(¢) =sample range (d} standard deviation

Which of the Dllowing is net an advantages of

Greater efficiency

(¢ Easytoapply (@ Minimum waste
Page 3 Code No.:10075E
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PARTB —{(3x5=25 marks)
Answer ALL questions, choosing either (z) or (b).

(a) Describe the
numbers.

characteristes ol index

Or

(»  From the following data of wholesale price
construct index numbers for 1991 ang 1992
taking 1990 as base.

. | . . I |
" Commodity | Whole sales price in Rs. Per quinta] |

H

|

1990 | 1991 1992

! i
700 | f
l 540 j
' 300 Jg
| |
| |
| i

=]

3 825
375 600
325 310
280 265
330 335
350 | 360

O o w

250

320

¢!

)

325

12

(@) Explain the types of hyporthesis.

Or

(b)  The means of two single large samples of

1000 and 2000 members are 67.5 and

68 resp. Can the samples be regarded as

drawn from the same population of standard
deviation 2.5? A

Pace 4 Code No.:10073 E

[P.T.0)



13.

14.

(a)

(b)

(a)

(b)

Write the procedure of t-test for a single
mean.

Or

For the following data, test whether this
difference is significance or not.

Sample Size X(x-X)
i 8 84.4
Gi) 10 102.6
5% of I' for (7, 9) degrees of freedom is 3.29.
The following table gives the results of
experiments of 3 varieties of crops 4 in block
of plots. Test the significance of difference

between the yields of the 3 varieties hy
preparing the table of analysis of variance.

Variety Plots
A 81467
B 7(5|5(3
C 215144
Or

Three varieties of cows are same age group
are treated with four different types of
fodders. The yields of milk in deciliters are
given below. Perform an ANOV and checlk
whether there is any significant difference
between the yields of different varieties of
cows due to different types of fodders.

Page5 Code No.: 10075 E

Varietics of Cows Fodders
fi | | f3 | fa
C 61|63]|66|68
Ce 62| 64|67 69
Cs 63|63 | 68|69

15. (a) Define P-chart and write its procedure.
Or
) Explain: @) LTPD (i) AOQ
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Explain about Ideal Index Number.

Or

(b) TFor the following data calculate (i) Fishers
(i) Bowley's (ill) Marshall Edgeworth’s
index numbers.

16. (a)

Commodity 1990 1992
Price Quantity Price Quantity
A 2 10 3 12
B 5 16 6.5 11
® 3.5 18 4 16
D 7 21 9 25
E 3 11 3.5 20

Page 6 Code No. : 10075 E



17. (@

(b)

(b)

Describe the procedure to test the equality of
population proportions.

Or
Two independent samples give the following
results : C
Size Mean Standard deviation
250 120 12
400 124 14

Test whether the difference between mean is
significance or not.

A survey of 800 families with four children
each revealed the following distribution.

. of boys': 0 1 2 3 4
. of girls : 4 3 2 1 O
. of families: 32 178 290 236 64

Is this result consistent with the hypothesis,
that male and female births are equally
probable?

Or

The following tables give the classification of
8000 graduates according to sex and
employed. Test whether the employment is
independent of the sex of the graduates.

Page7 Code No. : 10075 E

Employed Non Employed Total

.Male 1480 5720 7200
Female 120. 680 800 -
Total 1600 6400 8000

[Given 5% value of 7 (i.th 1df)= 3.841] '

19. (a) Describe ANOVA table for one way and two

way classification of data.
Or

(b) Perform ANOVA for the following Latin
square.
Al6 B10 C11 D9 " E9
Eio C9 Al4 Bl12 Di1
Bis5 D8 E8 C10 A18
D12 E6 BI13 Al3 Ci2
C13 All D10 E7 Bl4

20. (a) Describe double sampling plan and its

advantages.
Or
(b) Construct X chart for the following data :

Sample 1 2 3 4 5 6 7 8 9 10
No.

X 43 49 37 44 45 37 51 46 43 47
R 5 6 5 7 T 4 8 6 4 6
[Given A, =0.577]

Page 8 Code No.: 10075 E



(G pages)

Reg. No.:

Sub. Code : SEMA S B/
AEMA 52

Code No. : 10083

B.Se. (CBCS) DEGREE EXAMINATION, APRIL 2023
Fifth Semester
Marhematics
Major Elective — DISCRETE MATHEMATICS
(For those whe joined in dJuly 2017 — 2020)

Time : Three hours Maximum : 75 mavks
PART A — (10 x 1 = 10 mavrks)
Answer ALL questions.
Choose the correct answer :
1. Those statements which contain one or more

primary statements and some comnectives are

called

(a) molecular

(b) . composite

(¢) compound statements

(d) all of the above

(L

O,

The statement I s enlled the . i
P,

@ antecedent WY consequent

@ taatologies W) none

A sumoof the vaeiables and their negations is
called us

@ elementary sum () clementary produet
@ normal sum WY none

Which  of  the  (ollowing  is an o example  of
clomentary sums of two varinbles?

W P (M 1PV Q

© v esre W Al of the above
Any such disturbanee s called ;
) encodor M decoder

Q noisoe ((“ code

Any one-to-one mapping of aset 8 onto 8 is ealled
a of S,

@) Group M) Poermutation

@  Combination @ Subgroup

Page 2 Code No. ¢ 10083 18



Ly

\ i i __ algebra is a complemented,
distributive lattice, - ’
&) Boolean (b)  Partial
Q) Ovdinary (d) None

A lattice is called if each of its
nonempiy subsets has a least upper bound and a
greatest lower bound. .

&) Sublattice (b) Complement
2t Complete (d) Bounds

W hat are the numbers using for representing any
127y number?

2y 0-9 (b) 0-1
2 0-7 . (d) None
£22:100111 and 110117
+ 1000010 : (b) 100100

T

111000 (d) 10101010

PART B — (6 x 5 = 25 marks)
wer ALL questions, choosing either (a) or (b).
Construct the truth table for (Pv @) v |P.

Or
Write the following statement in symbolic

" form.
“If either Jery takes calculus or ken takes
sociology, then Larry will pake English”.

Page3 Code No.: 10083 E

12.

13.

14,

(a)
(b)

(a)

(b)

(a)

(b)

Symbolize the expression “All the world loves

a lover”.
Or
Show that (Fh x)M(x) follows logically from

the premises (%) (H(x) > M (x)) and

(=) H(x).
Show that A subset S#¢ of G is a
subgroup of <@G,*> iff for any pair of
elements a,be S, a*b'eS.

Or

Let H be a matrix which éonsists of K rows
and n columns. The prove: that the set of
words X =< x;,%,,-,x, > which belong to the

following set C = {x|(x-H'=0)mod 2} is a

group code under the opel\‘ation D.
Prove that every chain is a distributive
lattice.

Or
Prove that - _
(@+b)(b+c")(c+a')=(a'+h) '+c)(c'+a).

‘Page4 Code No.: 10083 E
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0 Prove that A code can correct all
combinations of & or fewer errors iff the

15, @ Convert QO1010101), to vetal,
minimum  distance between any two code

Or

M Multiply : 1010 X 1001, :
words is al, least 2k 1.

PART O (3 x 8 =40 muarks)
Answer ALL questions, choosing either @) or (b 19, (1) Define : Sub Iattice and direcet product.

6 @ Construct the truth mble  for Or
TEV@ AN o (PN R AR
EVE@AEN (VR AWy B, () When < B,%®,0, 1> becomes a bounded,
i . Qv Iattices?
@ Does the Hrmula (P (PV Q) is tantology
ornot? 20. (1) Convert the following to hexa-decimal
_ \ » . number.
L@ Obrain the prinecipal disiunctive normal form .
of P \\‘:\ \(2)\ \“E.\‘*l(x)\ -]P\. g (\) 11111011012
Or (i)  11110.010112.
@  Show that 2(]Q AL = Q) - 1r. Or
i : M)  Add: 1001.011 and 0100.110
(@ Determine all the proper subgroups of the
Subtract : 1110 -0011.

svmumetrie group < 80 > deseribed in the

following rable.
O Py P Ps e s I ,
Py Py P Py Po D3 Pe —
Pe Pe Py Py Ps Da Py
Ps Ps Pe P Ps Po 2
P: Pi Ps Ps 1 P2 I
Ps Ps Py P2 Py Pa P
Ps Ps Py P P2 P Dbs
Or ' _
Page 5 Code No.: 10083 E - ‘ Page 6 Code No. : 10083 E
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PARTA-—- (10x 1 =10 marks)

Answer ALL questlons |

Choose the correct, answer

1. A powerful technique to solve the linear -

Programming problems 1nvolv1ng three Or more
~ decision variables is

" (a)  Graphical method -
(b)- Slimpl'ex method
(e_) Two-phase method
(d) No'ne of these




. b

The set.of feasible solution to an LPP is a -

(a) concave set (b) convex set

-(c) null set (d) none

Number of Variables'in the dual of 4 constraint

primal LPPig —
(@) 1 b) 2
() 3. (@ 4

In the standard form of the LPP, the primal - dual
pair is said to be - -

(a) symmetric (b) unéyn‘qmetric

() equal (d) unequal

The transpoi*tatio‘n problem is balanced if
(a) Zai + Ebj ,. (b) Zai > ij |

(¢ Za; =3b; (d) Za; <Zb;

The number of allocated cells in the transportation

problem must be

(a) m+n (b) m+n+l
¢) m+n-1 (D) n+l
Assignment problem is balanced if
(a) m=#n (b) m=n

¢ m+l=n d m=n+l

Page 2 Code No.: 10085 E




8.

10.

11

[Tungarian mabhod was introdaced by
() G.B. Danlzipg () Do onig,

(¢) D.Henry (1) None

The number of possible nequence e, 1obts and g,

machines are - -

L
) ()" (hy  (ml)
) !
© ()" (y  (m)
Which indicates the time required by acjob on cuch
machince?
(a) Idle time (h)  Proccusing Lime

) Ilapsced time  (d)  None
PART B — (B g H o= 26 marks) |
Answer ALL questions choosing cither (a) or (h).
(a) Joxplain the standard form of a LP1.
Or

(b)  Solve using Graphical method

M:ZIX, 2 = le |- xz

4 c “ “ ‘ .
bt Z.')C] - xz < (5, .')Cz "“.')CJ b (), x'] ,.’)CZ £ U

'S

Page 3 Code No. : 10085 I



12. (a) Explain the formulation of a dual problem.

Or
(b)  Write the dual of the following LPP.

Mln < = 4x1 o+ 63C2 +18X3

S.t. X1 +3x2 28, X9 +23C3 25, X1,%X9,%Xq >0.

13. (a) Explain the matrix - minima method.

Or

(b)  Find an initial basic feasible solution to the

following transportation problem using
. North West corner rule. |

D1 D2 Ds aj
S| 8 | 10 | 12 | 900
S2| 12 | 13 | 12 | 1000
Ss| 14.| 10 | 11 | 1200
b 1200 1000 900

14.  (a) State and prove reduction theorem.

Or
(b)  Solve the foﬂ_oWing assignment problem.
o A B C
1|18 7 6
|5 7 8
Immr{e 8 7

Page 4 Code No. : 10085 &
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17,

:\\ “ \ v . | . . e .
\ l‘\l‘l\nl\ (l\(\ l)\'l\‘;](‘ t(\]'ll‘s ‘IHl‘kl 1n .“‘\(‘(Ill(\]lvlllg'

Oy

AT . . . . 2
MY Bxplain {he processing  n jobs and 0

nachimes,

PART C o (5 08 = 0 marks)

Answoer AL questions choosing vither (2) or (b).
W Weite the stplex algorithu.
Qv
(M Solve using two-phase method
Maximize = =5y + 38w,

St 2.\'1 - .\'2 > l. .\'1 - 1.\: > G. .\.1 ..\.:3 > 0

(@) State and prove basic duality theorem.

Ov
(b)  Use duality solve the following

Max z = 2x) + 20,

S.t. v +2v0y 10, 4+ <6, —xy 2,

..\.I - 2\3 = 1_. .:\‘l ,.1;:_)' 2 O .

Page 5 Code No.: 10085 EF



18.

(a) Explain the transportation algor%thln.
(b) Solve the transportation problem.
A B C D Supply
X 6 1 9 3 70
| Y 11 5 2 8 55
7z |10 12 4 7] 90
Demand 85 35 50 45
19. (a) * Solve the folld;fving éssignment problem.
1 2 3 |
I 9 26 156
II |18 27 6
IIT | 35 20 15
IV |18 30 20

_ ox _
(b) Explain the Hungarian method.
20. (a) Find the optimum sequence for the following.
Jab : 1 2 3 4 5 6
Machine A: 30 120 50 20 90 100

- Machine B: 80 100 90 60 30 10

Or |
Page 6 Code No.:10085 &



(b)Y  Determune the optimal scquence,

Job: A B C D I I G

Ml: 3 8 7 04 9 8 7
M2: 4 03 2 5 1 4 3
NM3: 6 7 5 11 5 6 12

Page 7 Code No. : 10085 E
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PART A — (10 X 1 = 10 marks)
Answer ALL questions..
Choose the correct answer :

1. Which of the following symbol is used for universal

set?
@ a (b) a
) A @ X

9. A set whose members can be labelled by the l

positive integers is called a .
(a) open set (b) closed set
(c) countable set (d) uncountable set

Let f:X — Ybe an arbitrary crisp function and
AeF (X). Then '

(@) Acft(fA) ® A>fH(fA)
© Acf(fA) @ Axf(f(A)

Let A, Be F(X) and ¢, pe(0,1]. Then a<f=

(@ @,2bB1 . (b) as2B+a

© a+r2Pha (@) ascha

The standard fuzzy intersection is the only
7 -norm.

(a) Archimedean

(b) Strictly Archimedean

(¢) Idempotent

(d) ‘Involutive

u(a,b) = min(l, a+b) is known as
(@) Standard union (b))  Algebraic sum
(¢ Bounded sum (d) Drastic union
If A=[0,1], B=[12] and C=[-2 —1], then
A,(B+C)= -
@ [11] ®) [-22]
@ L1 @ [2,2]
Page2 Code No.:10089 E



8.© To Qualify as a fuzzy number, a fuzzy set A on R 12,
must be
(a) convex (b) not convex
(¢) sub normal (d) normal

9. The set of vectors X that satisfy all given
constraints is called a

(a) Cost vector

(b) TFeasible set 13.

(¢) Constraint matrix

(d) Right hand - side vector

10. Fuzzy decision making was introduced by
(a) Bellman (b) Blin
(0 Whinston () Datiz

PART B — (5 x 5= 25 marks)
Answer ALL questions, choosing either (a) or (b).

|AmB|

4]

11. (a) Provethat S(4, B)=

Or
(b)  Prove that the absorption law.

Page3 Code No.:10089 E

14.

()

(b)

(@)
(b)

(a)

®)

Let A,BeF (X). Then prove that e <|0,1],
A=B if and only if a, =a, and A = Bilf
at, =aty.

Or
Let f: X = Y be an arbitrary crisp function.
Then prove that for any A e F (X), [ [uzzfied

by the extension principle satisfies the
equation f(A)=U, jof(a@+4)-

If C is a continuous fuzzy complement, then
prove that C has a unique equilibrium.
Or

For all a,be[0,1], prove that max
(a, b) <ula, b) <u,,. (a, ).

Let Min and Max be binary operations on R
defined by

Min (‘1" B)(Z) =sup :»-mh\(x.y)[A(x)» B(Y)]

IWOX (A’ B)(Z) = Sup:=mnx(x,y)[A(x)v B(y)]

respectively. Then prove that, for any
A,BCeR,

Min[A, Max(B,C)] =

Max[Min (A, B), Min(A,C)
Or

Explain the arithmetic operations on
intervals.

Page4 Code No.: 10089 It
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(a)

(b)

Define fuzzy linear programming problem.

Or

Solve the following
programming problem:

Max. Z =5x, +4x,
Such that (4,2,1)x, +(5,3,1)x, <(24,5,8)

fuzzy  linear

(4,1,2)x, +(1,5,1)x, <(12,6,3)
x,%, 20

PART C — (5 X 8 =40 marks)

Answer ALL questions, choosing either (a) or (b).

€Y

(b)

Prove that a fuzzy set A of R is convex if and
only if A(Ax, +(1-A4)x,)2min[A(x,), Ax,)]
for all x,, x, € R and all A€[0, 1], where min

denotes the minimum operator.

Or

Define the following :

(i) a-cut

(ii) Strongly «-cut

(iii) Level set

(iv) Supportofa fuzzy set A

(v) The height of A
(viy N ormal and subnormal fuzzy sets.
Page 5 Code No.: 10089 E

17.

18.

19.

20.

(a) .

(b)

(a)

(b

(a)

(b)
(a)

(b)

State and prove first decomposition theorem.

Or
For any AeF (X), A=U,, 4. where

A(A) is the set of A, «, defined by
@, =a-a,, and U denotes standard fuzzy

union A(A)={a/a=A(x) for xe X }.

first characterization

State and prove
theorem of fuzzy complement.
Or
For all a, bel0, 1], prove that
where

imin (a: b) £ i(a; b) <min (G, b)
Imin denotes the drastic intersection.

State and prove characterization theorem for
fuzzy number.

Or
Explain the lattice of fuzzy numbers.
Explain the individual decision makine.

Or

Explain the multiperson decision making.

Page 6 Code No.: 10089 E
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. Two person Zero-sum game means that the

(a) Sum of losses to one player is equal to the sum
of gains to other

(b) Sum of losses to one player is not equal to the
sum of gains to other

(¢) Both (a) and (b)
(d) None of the above

The size of the payoff matrix of a game can be
reduced by using the principle of

(a) game inversion

(b) rotation reduction

(c) dominance

(d) game transponce

What is concerned with the production of

replacement costs and determination of the most
economic replacement policy?

(a) Search theory

(b) Theory of replacement

(¢) Probabilistic Programming

(d) none of the above

The problem of replacement is felt when job
performing units fall -
(a) suddenly (b) gradually
(¢) both (a) and (b) (d) none of these

Probability of queue size being greater than or
equal

(@ —— ®) p"
1-p
© 1-p @ £
1+p

Page 2 Code No.:10091 E



6.

7.

10.

For model (M[M[1):(N|F1F0),i=1if P, =

(a) N+1 b) N
1 | 1
© N +1 (@ N

If activity (i) is on the critical path, then
(a) ES;>LS; (b) ES; <LS;
© ES;=LS; @) ES, =2LS,

The activity to maintain the proper logic in the

network
(a) narrow (b) dummy
(¢) circle (d) rectangle

The reorder level in EOQ problem with shortages

18

@ Q°-@° b Q+Q°
0
(C) Qoo_on (d) ’QO;ZQ]—

For the fundamental EOQ problem, the minimum

total annual inventory cost is

(a) 2DC,C, (b) +2DC,/C,
) +2DC,/C, (d) None of these

Page3 Code No.: 10091 E

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b)

(a) The following matrix represents the payoff to

11.
P) in a rectangular game between two persons
P; and P2. Solve the game.
P,
8 15 -4 -2
P, |19 15 17 16
0 20 15 5
Or
(b) . Solve by graphical method
Player A

PlayerB[ 2 2 8 -2
4 3 2 6
12. (a) Describe the replacement policy of items that
- deteriorate with time and give the formulae
for the total cost Tcn) and average cost ACn).
Or
(b) A truck owner finds from his past records that
the maintenance cost per year, of a truck
whose purchase price is Rs. 8,000 are as given
below :
Year 1 2 3 4 b 6 7 8
Maintenance/cost Rs. 1,000 1,300 1,700 2,200 2,900 3,800 4,800 6,000
Next Sales Price 4,000 2,000 1,200 600 500 400 400 400
Determine at which time it is possible to
replace the truck.
Page4 Code No.:10091 E
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13.

14.

15.

(@) If =6, u=12, N=3, find E(n), E(¥), and
.\ Or ;
() Inthe (M/M/1): (o/ FCFS) model, derive

the formula for finding the average number of
customers in the system.

(a) A project has the following characteristics.
Activity : 1-2 1-3 2-3 24 3-4 45
Duration (Days): 20 25 10 12 6 10

Draw the network for the project and find the
critical path.
Or

(b) Write briefly on PERT.

(a) The demand for a particular item is 18000
units per year. The holding cost per unit is
Rs.1.20 per year and the cost of one
procurement is Rs. 400. No shortages are
allowed and the replacement rate is
instantaneous. Determine.

(i) Optimum order quantity.

(i) Number of orders per year

(iii) Time between orders and

(iv) Total cost per year when the cost of one
unit is Re.1.

Or

(b) What are the types of inventory? Why they
are maintained?

Page5 Code No.:10091 E

16.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

(a) Solve graphically the 6 x 2 game

(b)

(a)

B
B1 B:
a1 -8)
As |3 5
A As|-1 6
Ay |4 1
As |2 2
As L—5 0
J
Or

State and prove the theorem for determining
the optimum mixed strategies and value of the
game of a 2-person zero sum game without
saddle point. :

A machine costs Rs. 10,000. Operating costs
are Rs. 500 per year for the first five years. In
the sixth and succeeding years operating cost
increases by Rs. 100 per year. Assuming a
10% discount rate of money per year, find the
optimum length of time to hold the machine
before we replace it?

Or

Page 6 Code No.:10091 E



(n) Discuss the inventory model with uniform

- f; manufacturer is offered two machines Aand 20
ar A is priced at Rs. 5,000 and running costs rate of demand, infinite production and no
. . : ;
re estimated at Rs. 800 for cach of the first shortages and obtain LOQ.

five years, increasing by Rs. 200 per year in
the' sixth and subsequent years. Machine B
which has the same capacity as A, costs Rs

Or

\ contractor has to supply an article

2,500 but will have running costs of Rs. 1,200 M ()
per year for six years, increasing by Rs. 200 20000 units per day. e ean produce
per year thereafter. 30000 units per day. The cost of holding
; one unit i stock is Rs. 3 per year and the
If aoncy_ 18 worth 10% per year, which set up cost per run is Rs. 50, How
sohacod? .
machine should be pm(‘h'lb('d‘ frequently and what size the product. run
. oo . be made?
18. (a) Define queueing system and explain its basic ‘
characteristics. Also give some important ’ : .
applications of queucing theory (i) Find the optimum order quantity for a
()}’ B o product for which the price breaker are
as follows.
. o T rrin 1 IO , o
(b) (i) Explain (M”M”) (’\ I FCI ‘S) Quantity Unit cost
(i) If for a period of 2 hours in a day (8:10 (Rs.)
v £ : oyt wWory ')]
am) troing arrive at the yvard every 2( — . _
minutes but the service time continues to 0< @, <500 1,000
r(:m‘nin 36 minutes, then caleulate for the 500 <@, < 750 995
period . ¥
(1) The probability  that the yard 1s 700<Q, 8§75
cmpty
R e gt h, on . . .
(2) Avernge - guens long ity Ihe monthly demand for the product is 200
. ty of 3 I
psumption that the Tme capacit} : D L 90y .
TG ins only unit, the cost of storage is 2% of the unit cost
Lhee yord in limited (o1 trinns oniy. . ! . e
' and the cost of ordering is Rs. 350.
Y La, Verpdiin e rulon of network constraction.
(R15
Loy Hte sl e for PR,
) Page 8 Code No. : 10091 E
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SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

The resultant of two forces, P, Q acting along thc
same line and in the oppoesite direction 18

@ VP+Q & PNQ
© P+@ @ F+Q

If the resultant of two forces acting at a point with
magnitudes 3,5 is a force with magnitude 7, then
the angle between them is

@ 30° ® 45
@ 60° (@ 90°

Friction is —————— force
(a) active (b)
() zero (d)

The cartesian equation of a catenary is S —

@ Y= csinh{iJ
c

passive

resultant

by ¥y= ccos(f-)
(e

©) y=csinr£J

c kc

@ y=ccos (5)
¢

The cartesian equation of the catenary shows
symmetry about

(a) x-axis (b)
(¢) bhothxandyaxis (d) none

SECTION B — (5 x 5 = 25 marks)

y—axis

Answer ALL questions, choosing either (a) or (b).

(a) State and prove Lami's theorem.
Or

(b) State and prove converse of the triangle of
forces.

Page3 Code No.:10065 E

o

~1

12.

. 13

14

If the line of action of the force pasaes through a
point, then the moment of that force about that
point becomes —

(n)  twice (by zero

()  half (d) infinity

The moment of force ¥ about a point 0 is

]
y

() 7xF

(a)y T
(c) FxF () iF

If three forces acting on a rigid body arz in
equilibrium then they must be
(a) coplanar (b)
(¢) not parallel (d)

perpendicular
not coplanar

If three faces are in equilibrium, and two of them
meet at O, then the thrid force — O,

(a) 1is perpendicular to

(b) passes through

(¢) does not pass through

(d) 1is coplanar to

The coefficient of friction is equal to

R
@ R ® /F
F
(© AE @ tan™' 4

Page 2 Code No.:10065 E

(a) Three like parallel forces acting at the
vertices of a triangle, have magnitudes
proportional to the opposite sides. Show that
their resultant passes through the incentre
of the triangle.

Or

(b) Find the conditi(;ns of equlibrium of three
‘coplanar parallel forces.

(a) State and prove three coplanar forces
theorem.

Or

(b) The altitude of a right cone 1s ‘h’ and the
radius of its base is ‘a’. A string is fastened to .
the vertex and . to a point on the
circumference of the circular base and is
then put over a snocth peg, the cone rests
with its axis horizontal. Show that the length
of the string is vh™+4a,

(a) A particle of weight 30 kgs resting on a
rough horizontal plane is just on the point of
motion when acted on by horizontal forces of
6 kg wt and 8 kg wt at right angles to each
other. Find the coefficient of friction between
the particle and the plane and the direction
in which the friction acts.

Or
Code No. : 10065 E
[P.T.0]

Page 4



1€.

20.

(b)

(a)

(b)

Find the relation between the coefficient of
friction and the angle of friction.

Show that if a long claim is thrown over two
smooth pegs and is in equilibrium, the free
ends must reach the directrix of the catenary
formed by it.

Or

Describe the geometrical properties of a
common catenary.

SECTION C — (5 % 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

®

(b)

(a)

(b)

Two beads of weights W and w' can slide on
a smooth circular wire in a vertical plane.
They are connected by a light string which
subtends an angle 2/ at the centre of the
circle when the beads are in equilibrium on
the upper half of the wire. Prove that the
inclination of the string to the horizontal is
w~uw'

tana =———
w+w' tanf

given by
Or

Derive an analytic expression for the
resultant of two forces acting at a point.
Discuss its special cases also.

Page 5 Code No.:10065 E

Find the conditions for the equilibrium of a
body on a rough inclined plane under a force

parallel to the plane.

A uniform chain of length 21 hangs over two
small smocth pegs in the same horizontal
line and at a distance 2a apart. Show that if
h is the sag'in the middle, the length of
either part of the chain that hangs vertically

is h+f—2\/2h£

Or

equations common

Derive the of the

catenary.

Page7 Code No.: 100656 E

18.

19.

(a)

(b)

(a)

(b)

(a)

Find the resultant of two like parallel forces
acting on a rigid body.

Or

State and prove
moments.

A beam of weight W hinged at one end is
aupported at the other end by a string &o
ghat the beam and the string are in a
vertical plane and make the same angle ¢
with the horizon. Show that the reaction at

E\H‘HCcasaeac:“l!?

the hinge is 14

Varigon's theorem of

Or

A uniform beam of length 1 and weight W
hangs from a fixed point by two strings of
lengths a and b. Prove that the inclination of
the rod to the horizon is

-1 a® - b’ J
f ? 72 p2_ i
L2la® + b* -1 . Find also the tension

of the strings.

A weight can be supported on a rough

inclined plane by a force P acting along the

plane or by a force Q acting horizontally.
PQ

Toz 21 p?
Show that the weight is m

where 4 is the angle of friction.
Or

sin
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(8 pages)
Reg. NO. & s

~

Code No.:10066 E  Sub. Code : SMMA 54/
. AMMA 54

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.

Fifth Semester
Mathematics — Core
TRANSFORMS AND THEIR APPLICATIONS
(For those who joined in July 2017 — 2020)

Time : Three hours Maxir;ium + 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :
1. If F{f(x)}=J(s), then Fle[(x)} =
(@) f(s-a) ®) f(x-a)
© Fera) @ Fs+a)

2.  Eff@)}=

@ sE{f@}-10)  ® sE{fx)}-70)
© E{f@}-f0 @ Fif©}-10)

@

F{f"(x)}=

@  (is)*f(s) () Gs)f(sy
©  (s)*f(x) . (9)f)
Fs{f(x)cosa.x'}=

@ Slira+ic-o)

® Flera+ria-o]
© slera+ie-al |
@ Flhe-a+icra]

F,{f(x)}= i(n) =

!
(a) j/(x) sin(nrx) dx

Slm~ O

® [fe) sin(’”; %) dx
1= .

(c) If(x) cos(nrx) dx
0
l
[ 1) cos(T5) dxe

Page2 Code No
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@ =) ® = w
© R @ 2w
Z{a""}= Jif n21.
1 z
(a) P (b) o
1 z
© z+a @ zZ+a
Z (t?‘) =
T?2(2-1) T%2(z +1)
(a) T (b) i
T2(z+1) T?2(z-1)
(© 1y @ P
z! { £ } =
Z2—=a
(a) au-l (b) a2
() eyz @ ot
Page3 Code No.

: 10066 E

10.

n-1

n-1 a
@ ® (-1
e @ o™

n!

PARTB—(5x5=25 marks)

- Answer ALL questions, choosing either (a) or (b).

11.

(@)

2 o= :,

e —e‘f’“:z(b -a )I . usquit _du
n o W +a®)(u® +b%) ,

(a,b>0).

Using Fourier integral formula, prove that

2 gy .

et _ gbr _ 2(b° —a )j . uszmxlvl. _du
T o W +a®) (W +b*)

(a,b>0). ‘

Or

(b) Find the Fourier transform of f(x), defined

as  f(x)= {;’, I;Z: lljl z Z . Hence find

X
f {f (x)[l + cos:]} .

Page4 Code No.:10066 E
(P.T.0)



13.

14.

@)

()

(a)

(b)

(a)

(b)

Find the Fourier sine transform of f(x)
defined as [(x) = sin x, when0<x<a-
0, when x>a

Or

Use transform

-

f—-

- x
1 (x® + a®)(x? +0?)

methods to  evaluate

Find the finite Fourier sine

and cosine
x) .
transforms of (——) in (0,7).
n

Or

Find the finite Fourier sine transform of
cosax in (0,7).

2n+3

Find the z-transform of f(n) = m

Or

Find the z-transform of cos’t.

Page 5 Code No.:10066 I

4+ ~=1 .
15. (a) Find z“{l'z'_‘} by the long division

method.

Or

using Residue

) Find =z ———:: l by
® n {(:—u)(:—b)l .

theorem.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (2) or (b).

16. (a) Solve the equation (D*=-4D=+4)y=xe™™,

x>0, given that v(0)=0 and '(0)=0.

Or

(b) Solve the one-dimensional heat flow
au . 3%u

equation —=a"—

- — for a rod with
cl cx”

insulated sides extending from — = to « and

with initial temperature distribution given
by u(x,0) = f(x).

Page6 Code No.: 10066 ]



17. (@)

®)

18. (a)

(b)

Find the Fourier sine and cosine transforms

of x"'. Hence deduce that —— is self-
Ax

reciprocal under both the transforms. Also

find F{L}
B

Or

" Find F, ( Rk ) and hence find Fs(xe'az"ﬂ). '

Solve the equation o 3 2 ,0<x <10, using
ot 6x
finite Fourier transforms, given that

u(O ty=0, u(10,4)=0, -for t>0 and
u(x,0) =10x - x* for O<x<10

Or

’ 2
Solve the equation o o’ 2 l; :
. ot ox

using finite Fourier transforms, given that

ou '
—(0,t)=0, -
Bx( )

0<x<l,

@(l,t)zo, for t>0 and
ox

w(x,0)=kx, for 0<x<l.

Page7 Code No.:10066 E

19. (a)

(b)
20. (a)
(b)

Find the z-transform of the following
functions.

(i) coswt,
(ii) sinwt,
(iii) e *cosbt,
(ivy e “sinbt.
Or
Find the z-transform of f(n)* g(n), where

O fo= (%) and g(n) =cos nx

@ fn)= (/;L, ff'or n>0
orn<0

g(n) = (E) U(n).

and

2

Find z"{m}, by the method of

residues.
" Or

Solve the equation y.;—7y,,,+12y, =2",
given that y, =y, =0.

Page8 Code No.:10066 E



(7 pages)

Code No.: 10067 E

Reg. No.:

Sub. Code : SMMA 61

B.Sc. (CBCS) DEGRELE EXAMINATION, APRIL 2023.

Time : Three hours

12

=1

10.

Sixth Semester
Mathematics — Core
COMPLEX ANALYSIS
(For those who joined in July 2017 — 2019)
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

The real part of the function f(z)=2z% is

(a) «* ®)

x+y

© x*+yt (@

If f(z)=u+iv is analytic and f(z)#0, then

v? logl f(z] = —
(a) lf'(xlz (b) log]f'(xl
(0 1 @ o

2x
Where we evaluated the J' f(cos0,sin8)d8, type of
0

integrals?
(a) lzl >r (b) |z| <r
© ld=r (D |o=1
In the integral type I—(_:_O%E"T dx, the value of
Sl +a
f(2) is s
1 e

— b
‘@) (22 + a’)2 (z’ + az)‘
© cosz ) cosz

(22 + az)! (z2 + az}!
The fixed point of the transformation w=2+a is
(a) None by 1
0 O d =
A bilinear transformation having « as the only
fixed point is
(a) inversion
{(b) translation
(¢) contraction

(d) magnification

Page 3 Code No.:10067 E

11.

12,

13.

The length of the circle z=a +re"

Sl i M e ) .

, 0<t<2r s

(n) 2ar O

© 2r (@ 2r

The value of I jdjg , Cilsl=2 s —_—
2z

(0) dm by m

(¢ 0 (d 2m

The singular point of f(z)=tanz is

(a)

(©

%wzmnez (b) —;—
%+RR’,HEN (d 0

P

T

Residue of the function [(:)::L at z2=0 1is

z!

@ ¥ ® 1
© 0 @ L
z

Page 2 Code No.: 10067 E

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)
(a)

(b)

State and prove complex form of C-R
equations.

Or

Prove that u=x*-y* and v=—; s 5
X +y

both hormonie, but w + v is not analytic.

are

Evaluate ﬂz|2dz. where C is the square
o
with vertices (0,0),(1,0)(1,1) and (0,1).

Or

State and prove Morera’s theorem

Expand f(z)=sinz in a Taylor series about

Or
J- 2'dz h C is th
Evaluate - , where C is the
Ciz—lﬂz«rlﬂ
circle |2]=4.
Page 4 Code No.: 10067 E
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14.

15.

16.

(a)

®)

(a)

(b)

(a)

(b)

(a)

®)

27
Evaluate J d{)l —
.o 134 H6sind
Or

Evalunte] ;jx :
0 X +1

Find the imago of the circle |z-3i|=3 under
the msp w= %

Or
5-4z

“4z-2
maps the unit circle |z]=1 into a circle of

Show that the transformation w

radius unity and centre -}é.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Show that uc:log\/x2 +y® is harmonic and

determine its conjugate and hence find the
corresponding analytic function f(z)

Or
If f(z) is analytic, then prove that
a* @ 2 fen :
(2 L)y -airer
Page 5 Code No.:10067E

Find the bilinear transformation which maps
the points - 1,1, respectively on —i,—1,i.

Or
Find the image of the strip 2<x <3 under
1
w=—.
z

Page 7 Code No.: 10067 E

17 (u)

(b)

18, (a)

(b)

19. (a)

(b)

State and prove Cauchy's integral formula.

Or
) z
Evaluat —————dz, where C is
= £(24—2)(z+1)2
l2|=3.
Expand -—-]—-- as a power series in z
(z-1)(2-1) o

in the regions

M o<1
() 1<[sf<2
(iii) |o>2

Or

State and prove Rouche’s theorem.

or
ProvethatI d(}. = 2% ,(—1<a<1).
i1+asind  \f1-q?
Or
T dx

Evaluate I-—-—-

0(12 +(12)2

Page 6 Code No.: 10067 E



Code No. : 10068 E Sub. Codé : SMMA 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.

Sixtﬁ Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017-2019 only)
~ Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer : .

1. The value of (n] 1S

n
(a) O (b) n
() 1 (d n!
2. . The value of 1! is :
(a) 1 b) 0
(¢ n © (d) none -
3. ged (=5, 5) is .
(a -5 (b) 5

) 1 (d) 25



=1

For any positive integers a and b the value of
gcd (a,b) lem (a,b) is

(@ ab b a+b

© a @ b

Repunit R, consisting of »n consecutive
@. 2Z's ®) I's

© 38s @ os

The value of z,,(89) is

() 13 (b 10

(0 8 @ 9

Which one of the following is wrong?

(@ -12=2(modT7) (b) 13=6@modT7)
(¢) 91=0(mod7) (d) 82=4(mod7)

If 4x =0(mod 12), the value of x is
(@ 2 : () 3
© 4 d b5

Which one is the smallest pseudo pfime to the
base 5?

(@ 91 (by 217
() 247 (d 341

Page2 Code No. : 10068 E

10.

11.

12.

13.

14.

If p is a prime, then (p-1)!=-1

(a)
©

(a)

(b)
(a)

(b)

(a)

(b)

(a)

(b)

mod 1 (b) mod p
mod p-1 ~ (d) none

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

State and prove the first principle of finite
induction,

Or .
State and prove Pascal’s rule.
State and prove Euclid’s lemma.
Or
Find the ged (12378, 3054).
If p is a prime and p|ab, then prove that
plaor plb. '
' Or
Prove that there is an infinite number of
primes.
Solve 18x =30(mod 42).
Or

If ca=cb(modn) and d=gcd (c,n), prove
that a = b(mod n/d).

Page3 Code No.: 10068 E



15. (a)

(b)

State and prove Wilson theorem.
Or |
Factor the number 12499 using Fermat's

method.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)

17. (a)
o

18. (a)
(b)

. 19, (a)
(b)

20. (a)
(b)

State and prove Archimedean property.
Or
State and prove binomial theorem.
State and prove Division Algorithm.
Or

Solve the linear diophantine equation

172x + 20y =1000. .

Prove that the number +/2 is irrational. .
Or
If p, is the nth prime number, then prove
that p, <22 . | |
State and prove Chinese remainder theorem.
Or
Solve 7x+3y =10 (mod 16)
2x+5y=9 (mod 16).
State and prove Fermat’s theorem.
Or
Olarlfy the proof of Wilson them em with

. p=13.

Page4 Code No. : 10068 E
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If G, is a (p,,q,) graph and G, is a (P, q,)

Code No.: 10069 &

Sub. Code : SMMA 63

Time : Three hours

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2023.

Sixth Semester
Mathematics — Core
GRAPH THEORY
(For those who joined in July 2017-2019)

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

Maximum : 75 marks

hj

graph, then G, UG, isa graph.
@ (pP2 41 92)

®)  (p+ P @12)

(© (P + Py q +qy+ pyps)

@ (p+pya+ay)

Which one of the following is a graphic sequence?

(@ (7,6,5,4,3,2,1,1)
(b) (7,6,5,4,3,2,1)

(© (7,6,5,4,3,2,2,2,1)
d (7,6,5,4,3,1,0,0)

1 In a (p, q) complete graph g =

(%)

p(p-1)
(a) =
®) pp-1)
p-1
(© o
d p-1 ’

In any graph

(@ A<k<s b)) Sk

©) k=<ils<és @ k<S<ai

Which one of the following is an Fulerian graph?

6. If G isa (p, q) tree, g =
@ p-1. (b p+1
© b @ e
7. The largest complete plane graph is
@ b) &y
(© Ik @ K
8.  Chromatic number of I?P =
(a) 1 (b) p
(© p-1 (d 0
9. fky, 2)
(@ 4 (ORI
© A(A-1) @ -1
10. Inany diagfaph,
(@ Zd'(=p (b) Zd(=p
(©) Zd'(v)=2q @ zdW=g.
Page3 Code No.: 10069 E

11.

12.

13.

14.

(@)  ky (b) K&y
© k& d) kg
Page 2 Code No.: 10069 E

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Prove that § < 2 <A.
P
Or
(b) Prove that in any graph, the number of
vertices of odd degree is even.
(a) Prove that a graph with p points and
) Zp; c is connected.
Or
(b) Prove that a connected graph with at least
two points has at least two points which are
not cut points.
(a) Write Fluery’'s algorithm.
Or
(b) Draw all trees with 6 vertices.
(a) If G is a plane graph in which every face is
) -2
an n-—cycle, prove that g = M
. . n-2
Or
(b) If G is k-critical, prove that §>k~-1.

Page4 Code No.:10069 E
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15. (a)

(b)

Find the chromatic polynomial of C,.
Or

Prove that every point of an culerian weak
diagraph has equal indegree and outdegree.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)

Prove that the maximum number of lines

among all p point graphs with no triangles

.| p?

is| 2 1.
4

(i) Prove that any self complementary

Or

graph has 4n or 4n+1 vertices
(i) Prove that I'(G)=T(G).

Prove that a graph with atleast two points is
bipartite iff all its cycles are of even length.

Or

Prove that any closed walk of odd length
contains a cycle.

Page5 Code No.:10069 E

I8,

19,

20.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that C(() is well defined.

Or

Prove that every tree has a centre with one
point or two adjacent points.

State and prove Euler's theorem.

Or

Prove that z'(k)=n if n isodd and n=1.

For any (p, q) graph G, prove that f(G, 1)

is a p degree polynomial with constant term
ZCro.

Or

If every edge of a connected graph G is
contained in atleast one cycle, prove that the
edges of G can be oriented so that the
resulting digraph is strongly connected.

Page 6 Code No. : 10069 E
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2. The maximum horizontal range of the projectile is
Code No.: 10070 E  Sub. Code : SMMA 64/ ‘ A 2
AMMA 64 @ = ® X
8 . 8
B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023 @ sine @ u? sina
g g
Sixth Semester ’
Mathematics — Core 3.  If the sphere is perfectly elastic e=1, then the
’ loss of Kinetic energy is :
DYNAMICS
@ 0 ® 1
(For those who joined in July 2017-2020) 1
: 2
Time : Three hours Maximum : 75 marks © usina @ Ecos «
PART A — (10 x 1= 10 marks) 4. The ball is perfectly elastic if
Answer ALL questions. (@ v=0 ©) v=u
Choose the correct answer : ©  w=0 @ u=sina
1. The time of flight of a projectile is ——— - 5.  The period of simple harmonic motion is
4 2 2 :
usin2a u”sin”
(a) Yz (b) g (a) 2 ® 2=
. H P
. 2 -2
2usina wsin o
(@ 4EnZ @ — © = @ =
g g
Ju K

Page2 Code No.:10070 E



o

The displacement of simple harmonic motion is

() x=acos\/;t. (b) x=acost
(¢) x=cos \/;t (d) none of these
The radial component of velocity is

(a) ré ®) rb
(@ 7 @ 7o

The transverse component of acceleration is —

1d s 1d .2
(a) ;5(79) R L) rdt(’ )

1d 2 1d o
(© ;E(T ) () " dt(re)

The differential equation of a central orbit is

du p o d’u p
te—= t—=
@ u do h*? ® u do* h*u?®

d*u P 2 d*u P
= u
@ wr g e @ a6°

Page3 Code No.:10070 E

Pedal equation of the circle is

r= 2(1]) (b) 7‘2 = 2(1[)
rt=2a%p @ r=2a%p

PARTB—(Bx%x5=25 m_arks)

Answer ALL questions choosing either (a) or (b).

10.
(@)
©
11, (a)
(b)
12. (a)
®)
13. (a)
(®)
14. (a)
(b)

Find the horizontal range of a projectile.
Or

Derive the range on an inclined plane.

Explain the Newton’s experimental law.
Or

Explain the direct impact of two smooth
spheres.

Write a short note on simple harmonic
motion.

Or
Explain the change of origin in SHM.

Derive the radial and transverse components
of velocity.

Or

Explain the equation of motion in polar
coordinates.

Page4 Code No.:10070 E
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15, ()

(b)

Explain the (p=r) cquation of the contral
orbit.

Or

Derive the (p=r) equation of the parabola,

PART C — (5 x 8 = 40 marks)

Answer ALL questions choosing either (a) or (b),

16. (a)
(b)
17. (a)

(b)

Show that the path of a projectile is a
parabola.

Or

Show that for a given velocity of projection
the maximum range down an inclined plane
of inclination @ bears to the maximum
range up the inclined plane the ratio
l+sina
l-sina

Find the loss of kinetic energy due to oblique
impact of two smooth spheres.

Or

A smooth sphere of mass m impinges
obliquely on a smooth sphere of mass M
which is at rest. Show that if m=eM, the
directions of motion after impact are at right
angles.

Page5 Code No.:10070 Il

18, (@) Bxplain the geometrical yepresentation of a
simple harmonic motion,

Or

(b)  Show that the energy of a system executing
SHM iy proportionaly to the square of the
amplitude and of the frequency.

19. (1) Bxplain the equiangular spiral.

Or

(b)  Explain the velocity and acceleration in polar
coordinates.

20, (2) Dxplain the differential equation of central

orbits.

Or

(b)  Find the law of force towards the pole under
which the curve " =a" cosn0.

Page 6 Code No. : 10070 )



i
I

Tow NG 071 E

==z - Three hours

Reg NO. ¢

Sub. Code : SMMA 65/
AMDMA 65
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Sixth Semester
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Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :

Choose the transcendental equation from the
following

(a) x*-1=0 b) x*+x+1=0
) =x=1 d e -1=0
Regula-Falsi method is also known as

(a) method of tangents

(b) method of false position

(¢) back substitution

(d) forward substitution

co

=1

If flx)=x ~x=1, then t2zing ~=° Aflzy=
(2) =x=2 ®y 2{x-1)

(c) 2z (& 2

Choose the wrong statement from e fnliswizg
() E=1+A ®) V=E"

(¢ 1-E*=¥ (&) S=E--E~-

If f(4)=1, f(6)=3. then the imuerpalatin:
polynomial is

() 3x-1 b)) x-3

(c -3 (d) 3x-2

Newton's b
when 1

(¢c) end

By evaluating | by numerical interpolation.
plex

we obtain an approximate valus of

() log} ® =

(© logg @ e

Code No.: 10071 E



10.

11.

Error in Simpson’s one third rule is of order

(@ & ®) n?
(© & d) 4hn

The order of the difference equation

yu*l _3.)'“ = 3'1 iS

(a) ®) o

© 1 d 3

The order = of the difference equation is
Yz — 2yn+l +Y, = 2" is ]

(a n+l1 Mb) 2

© n d n+2

no

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Using Newton-Raphson method, find correct
to four decimal places, the root between

0 and 1 of the equation x® —6x+4=0.
Or
(b) Solve the equations 2x+y+4z =12,
8x—3y+22z =20, 4x+11y-2z=233 by
Gauss-elimination method.

Page3 Code No.: 10071 E

12. (a) Provethat (A(fig)=/Ag: +gimAL).
Or
®) Evaluate A°[1-x)(1-2x2)(1-3+°)(1-4x")]

if the interval of differencing is 2.

13. (a) The following are data from the steam table :

Temperature°C : 140 150 160 170 180
Pressure kgf/cm? : 3.685 4.854 6.302 8.076 10.225

Using Newton’s formula, find the pressure of
the steam for the temperature of 142¢.

Or
(b) Using Gauss’s backward formula, find the
value of sales for the year 1966 given that
Year: 1931 1941 1951 19.61. 1971 1981
Sales: 12 15 200 27 39 52

dy dy at x=1.25 from the

14. Find == d
(a) n 7% an Tt

following values of x and y :
100 105 110 115
y: 1.00000 1.02470 1.04881 1.07238
Coa 1.20 1.25 1.30
y: 1.09544 1.11803 1.14017

Or

~Paged4 Code No.:10071 E
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X . 1 [T
W Use the tempezoidal wule with A - v w '
evaluate l (Wdx uaing the table below
ANN Q00 Q250 [UNIUY (LRI 100
SO QOIS QUTTARE 0T QeueT 0uasant
. . - \ )
@ Solve the diftorence equation.
Nor =Yy 2 Wy =0
18 @)
Qr
W) Solve wy e =G, + 0, =0,
a
PARTC - (3N 8 = 40 miarks) log
Answer ALL questions, choosing etther (@) ov (b)), Xh
log e
5, @) Determine the voot of ae' 8= Q correct to
three decimal places. using the method of
talse posttion,
K
Qv
B Solve by Gauss elimination procedure, the
equanions,
S LA = LGy + 3852 = 12,95,
2180+ 3 12y =28 = =861

=~ > Lo LI ) R OQ
A.020 #3090y + 2 15: = G888,

Code No.: 10071 E

R} ~
Page d

Represent the function

oot e 20T S 80a +9 and its successive
difforences in tactorial rotation in which the
diforencing intovval i = 1.

Or

Obtain the function whose fivst difference is
o edat b2
Find log
for the following data:

S0

Y=

A37.5, by Laplace Everett tormuly,

320 330

>

QA8 01T 20051500 25185159
J40 RRIU 360

20014788 25440680 25363025

Ov

Prove Lagranges interpolation formula in
the torm

&)
=2 e

. where

Fd .. ]
‘:T' ¢ (x) ‘ .
dx |

M) =T =x) and ¢(x) =

r=Q

Page ¢ Code No.: 10071 E



9. () Using the following data, find ['(5).
3 4 T 4

p n 2
flad: 4 26 58 112 466 922
. . Or
(b)) Dividing the range into 10 egual parts, find
the approximate value of Ismza‘: by
(1) Trapezoidal rule (ii) Simpeon's rule
0. (a) Solve the difference equstion
.,“,.3'3)5.: -2}-. =0 grven - A =0 x =8
and y, =-2.
Or
(b) Solve the equatnn

- s
. g - z.a I3 Ik
)1-: "-vl!'l Dt“v‘

e AT LR I’

! . .':"



(7 pages)

Code No.: 5022

Sub. Code: PMAM 41

M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.

Time : Three hours

10.

11.

. An operator is

Fourth Semester
Mathematics — Core
FUNCTIONAL ANALYSIS
(For those who joined in July 2017 onwards)
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Chaose the correct answer :
A complete normed linear space is a
space.
(a) Compact
(b) Banach
(¢) Continuous

(d) Hilbert

A———  setin a Hilbert space H is a non
empty subset of H-which consists of mutually
orthogonal unit vectors.

(a) Hilbert (b): Empty
(¢} Orthonormal (d) Banach
The value of T** = X

(a) T (by- ™

(© T @ 7

if it commutes with its

adjoint.
(a) adjoint (\h)' normal

(¢) wunitary (d) singular

The value of det(l) =
(@ o0 (b) 1
() -1 (dy 2

PART B — (5 x 5 = 25 marks) .
Answer ALL questions, choosing either (a) or (b).
(a’) Prove that if N is a normed linear space and xo

is a nonzero vector in N then there exists a
functional fo in N* such that f,(x,) =|x,| and

ﬁfou =1.
Or

Page3 - Code No.: 5022

12,

13.

14.

The set of all continuous linear transformations of
a normed linear space N into R or C according as

N is real or complex denoted by N* is called
-‘—‘—__-_.

(@) Banach space of N
(b) complement of N

(c) conjugate space of N
(d) Hilbert space of N

The conjugate space of N* is called as
conjugate.

(a) second (b)” dual of N

(©) third (d) first

The isometric isomorphism x—F, is called
the of N into N**

(a) Banach (b) Natural imbedding

(c) Surjective (d) Injuctive

Ao space is a complex Banach space
the whose norm arises from the inner product.

(a) Hilbert (b) Banach

(¢) Inner product (d) Banach algebra

Two vectors x and ¥ in a Hilbert space I are said
to be if(x, ) =0

(a) orthogonal (b) inverse

(c) complement (d) inner

Page 2 Code No. : 5022

(b) Let M be a closed linear space of a normed
linear space N. If the norm of a coset x + M in
the quotient space NM is defined by
I+ M| =inf{lx + m|: m e M} then prove that

N/M is a normed linear space.

(a) Prove that if Band B’ are Banach spaces and
if T is a linear transformation of B into B'
then 7'is continuous if and only if its graph is
closed. ’

Or

(b) If Pis a projection on a Banach space B, and if
M and N are its range and null space then
prove that M and N are closed linear
subspaces of Bsuch that B=M & N .

(a) Prove that if x and y are any two vectors in a
Hilbert space H, then |<x,y > <l A -

Or

(b) Prove that if M is a closed linear space of a
Hilbert Space, then H = M © M*.

(2) Prove that if A1 and A: are self adjoint
operators on H, then their product A4z is self
adjoint if and only if A14;= A241.

Or
(b) Prove that if T'is an operator on H, for which
(Tx, x) = 0 for all x then T'= 0.

Code No. : 5022
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15.

16G.

20.

(a)

(b)

T . jren
Prove that if 7 is normal, then x is an C1B¢

. ) : ipen
vector of T'with eigen value A <> x 18 00 el

vector of T with eigen value 4 .

Or

If 7 is normal, then prove that the Mi's 47¢
pairwise orthongonal.

PART C — (5 x 8 = 10 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

State and prove Hahn banach theorem.

Or

Let N anad N' be normed spaces and 7'is a

lincar transformation of N into N'. Then

prove that the following conditions on T are

all equivalent.

(i) Tis continuous.

(ii) 7 is continuous at the origin.

(iii) There exists a real number k20 with
the property that |T'(x)] < k|« for every x
in N.

(iv) If 8={x:|x|<1} is closed unit sphere in

* N then its image 7(S) is a bounded set in

N'.

Page 5 ' Code No. : 5022

Prove that if P is a projection on /f with range

‘M and null space N then M 1L N if and only if

Pis self adjoint and in this case n=M".
Or .
(i) Prove that "N2|, =|]N||2 if N is normal
operator on F.

(ii) Also prove that if 7"is an operator on H,
then 7T is normal iff its real and
imaginary parts commute,

Page 7 Code No. : 5022

17, (a)

(b
18.  (a)
(b)
19. (a)
()]

State and prove open mapping theorem,

Or

If N'is a normed linear space then prove that
the closed unit sphere S in N* is a compact
Hausdorff space in the weak * tapology.

B s
Il T"is an operator on normed linear space
N, then prove that its conjugate ™ defined by

[7"([)}3:):[(7'(3:)) 18 an operator on N* and
the mapping 7T -7 is an isometric
isomorphism of B(N) into B(N) which
reverses products and preserves the identity
transformation.

Or

If M is a proper closed linear subspace of a
Hubert space I{, then prove that there exists a
non zero vector zoin ff such that z, LM .

Prove that if {e,} is an ortho normal set in a
Hilbert space H, and if x is an arbitrary vector
in H then x~Z(x,c,- Je; Le, for cach j.

Or

Prove that if 77 be a Hilbert space and f be an
arbitrary functional in fI" then there exists a
unigque vector y in I such that flx)=(x2).

Page 6 Code No. : 5022
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If the force acting on a particle are conservative
then T + V is conserved. The name of the theorem
is
(a) Energy conservation theorem for a particle

(b) Conservation theorem for linear momentum of
a particle

() Conservation theorem for the angular
momentum of a particle

(d) Conservation theorem for angular momentum

6. Let f be a function of nindependent variable ¥;
and their derivatives 3. The equations
d

K/ _[ij =0,i=1,2,3,...nis called
i dx G

(a) Lagrange's equations
(b) Hamilton’s equations
(c) Euler's Lagrange’s equation
(d) Newton’s equation of motion

7. If e<land E <0 then the orbit is
(a) Circle (b) Ellipse
(c) Parabola (d) Hyperbolic
8.  The equation wt =y —esiny is known as
(a) Lagrange’s equations
(b) Newton’s equations

(c) Hamilton's equations

(d) Kepler's equation
EAL.
9. Er 0 is called

(a) linear velocity (b) angular velocity

(c¢) areal velocity (d) relative velocity

Page 3 Code No. : 5374

2. A particle is constrained to move along any curve

on a given surface is ————————— constraint.
(a) holonomic (b) non-holonomic

(¢) rheonomous (d) scleronomous

3. Uin the equation L =T -Uis called
(a) kinetic energy
(b) momentum
(c) generalized potential

(d) torque
= .
1 Q= z‘}"é—q‘—,— is called

(a) electromagnetic force
(b) frictional force
(¢) impulsive force

(d) generalized force

ot

The shortest distance between two points on a
given surface is called of the surface.

(a) radius (b) diameter

(c) geodesic (d) straight line

Page 2 Code No. : 5374

' 10.  Which of the following theorem is used in deriving

Boyle's law for perfect gas?

(a) Conservation theorem for linear momentum
. (b) Bertrand’'s theorem

(c) Virial theorem

(d) Cartheodory theorem
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (a) Show that %‘- = F.vand if the mass varies
with time -‘% =F.p

Or

(®) Prove that M*R? = MY, ms? -2 %, mmz, !
12. (a) Discuss the motion of a bead sliding on a
uniformly rotating wire in a force-free space.

Or

(b) Explain Dissipation function.

Page 4 Code No. : 5374
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13. (a) Explain the minimum surface of revolution.

Or

(1) Find the shortest distance between two points

in a plane.

14. (a) Prove that the central force motion is always

motion in a planc.

Or
(b) State and prove Virial theorem.
15. (a) Prove that r=27Vm/ka®?.
Or
(b) Derive Kepler's equation.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b)
16. (a) Explain Constraints.

Or

.

(b) State and prove energy conservation theorem

of a particle.

Page 5 Code No.:5374

17.

18.

19,

20,

(e)

(b)

()

(b)
(a)

()
(a)

(b

Discuss Maxwell equations in connection with
Lagrange's equation.

Or

Derive Lagrange's equation of motion for
Atwood machine.

Discuss the problem of finding out the curve
for which any line integral has a stationary
value. '

Or

Explain Brachistochrone problem.

Derive the four integral.

Or
Discuss orbits by inverse square law.
Define Laplace-Runge-Lenz vector and discuss
their properties.

Or

State and prove Kepler's third law of
planetary motion.

Page 6 Code No.: 5374
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
The linear Diophantine equation ax+by=c has a
solution if and only if
(a) ged(a, c)lb
M) ged(a, b)lc
(©) ged(c, b)la
(d clged(a, b)

If p is prime, then P° isthe

(2) sum of all primes that are less than or equal
top

(b) product of all primes that are less than or
equal top

(¢) sum of squares of all primes that are less than
or equal to p

(d) product of all primes that are greater than or
equal to p

The Sieve of Eratosthenes is used for finding

(a) all primes below a given integer

(b) all even numbers below a given integer

(c) all odd numbers below a given integer

(d) all composite numbers below a given integer

If n is an odd pseudo prime, then 2" -1 is
(a) pseudo prime (b) prime

(c) irrational (d) not pseudo prime

If p is a prime and a is any integer then a” —a 1is
(a) a multiple of p* (b) a multiple of p-1

() amultiple of 2p (d) a multiple of p

Page 3 Code No. : 5381
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10.

Which of the following Diophantine equation

cannot be solved?
(a) 6x+bly=22 (b) 33x+14y =115

(c) 14x+3by=93 (d) 1llx+13y=21

Let a and b be integers, not both zero. Then a
and b are relatively prime iff there exists integers

x and y such that
(a) l+ax+by (b) 2=ax+byA

() ab=ax+by (d) a-b=ax+by

The Euclidean algorithm is used for finding the
(a) 1cm of two integers

(b) ged of two integers

(c) prime numbers

(d) composite numbers

Two integers a and b, not both of which are zero,
are said to be relatively prime if

(2) ged(a,b)=a ® alb
() ged(a, b)=1 (d bla

Page 2 Code No. : 5381

If m and n are relatively prime integers then
gmn) =

@ ¢lm)+pln)
© o(m)-pln)

® o(m)/oln)
@ p(m)p(n)

PART B — (5 x 6 = 25 marks)

Answer ALL questions by choosing either (a) or (b).

11.

12.

(a) Find all solutions in
2x+3y+4z=5.

integers  of

Or

(b) Find all solutions in positive integer
152+ 7y =111.

(a) Prove that the Diophantine equation
x'+x+x’+x+1=y" has the integral
solutions (-1, 1), (0, 1), (3,11) and no others.

Or

(b) Determine whether the Diophantic equation
x? -5y -9122 =0 has a nontrivial integral

solution.

Page 4 Code No. : 5381
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13. ()

(®)

14. (a)

®)

15. (a)

(b)

17. (2)

(®)

18. (a)

(b)

If we define r, = (a,, a,,...,a,) for all integer®

>0, then prove that r, = h, [k, .

Or

Prove that the two distinct simple continued
fractions converge to different values.

let & denote any irrational number. If there

is a rational number % with b2>1 such that

D TS
the convergents of the simple continued
fraction expansion of &.

l.’ -%-‘ < - then prove that % equals one of

Or

Prove that the product of two primitive
polynomial is primitive.

The norm of a product equal the product of the
norms, N(ap)=N(a)N(g)-N(a)=0 iff a=0.
The norm of an integers in Q(Jn_l), then prove
that N(y)==1 iff y is a unit.

Or

Prove that the reciprocal of a unit is a unit.
The units of an algebraic number field from a
multiplicative group. .

Page 5 Code No. : 5381

Suppose that ax?+by®+cz® factors -into
linear factors modulo m and also modulo n;
that is ax?+by’+c2?=(aqx+ fy+n32)

(azx+ Boy + 7,2) (mod m)

ax® + by* +c2® =(a,x + fix +732)

(@gx+ B,y + 742)(mod n).
If (m, n) = 1 then prove that ax®+by” + cz*
factors into linear factors modulo mn.

Or
Determine whether the equation
22 +3y*+522 +2xy+4yz+62zx=0 has a
nontrivial solution.
Prove that the values 7, defined in

r, ={a,, a,,...,a,) satisfy the infinite chain of
inequalities
Q<L <Iy<Ig <. <R <rg<rn<n.

Or
If (aa,al.---.a;)=(b0. b,...,b,) where these

finite continuous fractions are simple, and if
a;>1 and b,,,, then prove that j=n and

a;=b fori=0,1,...,n.

Page 7 Code No. : 5381

16.

19.

20.

PART C — (5 x 8 = 40 marks)

Anawer ALL questions by choosing either (a) or (b).

(n)

(b)

(€))

(b)

(a)

(b)

let I be an mxm matrix with integral
elements. Then prove that the following are

equivalent :
(i) U is unimodular;

(ii) 'The inverse matrix U-' exista and has
integral elements ;

(iii) U may be
elementary
U=RR,,...R:

expressed as a product of

row matrices.

(iv) U may be expressed as a product of

elementary column matrices,
U = Clcz ...C,,_lCh .
Or
Find all solutions of the simultaneous
congruences 3x + 3z =1(mod 5),

4x - y+5z=3(mod5). -

Page 6 Code No.: 5381

h,/k, are
that is

Prove that the convergents
successively closer to ¢,

- hn - hu-l
Or

Prove that the continued fraction expansion of
the real quadratic irrational number & is

purely periodic iff £>1 and —-1<£'<0, where
&' denotes the conjugate of &.

Prove that every Euclidean quadratic field has
the unique factorization property.

Or

Prove that the fields Q(J;z- ) for
m=-1,-2,-3,-7,23 are Euclidean and so
have the unique factorization property.

Page 8 CodelNo. : 5381
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PART A — (10 x 1 = 10 marks) 7
Answer ALL questions.

Choonse the correct answer:

1. 1f G has no nontrivial subgroups, show that G
must be of prime order.

(b) Finite

(d) None of these

{a) Uncountable
(¢) Infinite

o

Every subgroup of an abelian group is
(b) last coset
(d) not normal

(a) right coset

(c) normal

8 If p"io(G). p™*1 o(G)then G has a subgroup of

order . \
@ p° ® p"*
© p" @ pm*

9. If ¢#1€eG where G is an abelian group then

> ecc #le)=
(a) 1 () 2
() = d 0

10. If g, # gy arein G, G a finite abelian group, then

there is a ¢ € Gwith ¢(g,) #(g3)-
(a) = ©) =
(c) > @ <

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Show that N is a normal subgroup of G iff
g.-‘\"g'l =N forevery geG.

Or

(b) Suppose G is a group. N a normal subgroup of
G; define the mapping ¢ from G to G/N by
¢(x)= Nx for allx ¢ G. Then prove that ¢ is a
homomorphism of G onto G/N.

Page3 =~ Code No.: 5364

—————

12.

13.

14.

[et G be a group and ¢ an automorphism of G. If
ac G isof order o (@) > 0, then o(p(a))= )
(a) O (h) 1
{c) U(u) (dy o

The number of automorphisms of a cyclic group of
order nis

(0) oln) (hy n
(© n? (d |

Fvery permutation is a product of _ -
cycles.
(a) 1 (by 2

(c) 3 (d) 4

If 0(G)= p* where p is a prime numbers then G is

(b) left coset
(d) abelian

(a) normal

(c) right coset
The number of p-sylow subgroups in G, for a given
prime is of the form y
(b) 1-kp

(a) 1+kp
1+k
© kp @ —
Page 2 Code No. : 5364

()’ Show that J(G) =~G/Z. where J(G) is the
group of inner automorphisms of G, and Z is
the center of G.

Or

(b) If Gis a finite group. and H # G is a subgroup
of G such that o(G ! i (H)' then Prove that H

must contain a nontrivial normal subgroup of

G. in particular, G cannot be simple.
(a) If o(G): p? where p is a prime number, then
prove that G is abelian.

Or
(b) Show that Every permutation is the product of
its cycles.
(a) If p"‘/o(G). p"”l.\'o(G) then show that G has
a subgroup of order p™. '

Or

(b) Prove that n(k)=1+p+..+ pt .

Page 4 Code No. : 5364
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15. (a) If G and G' are jsomorphic abolian groups
and

then prove that for every infegers, (F(S).
G'(s) are isomorphic.
Or

(b)Y Suppose that G is the integral direct product
of Nj,eons N,. Then Prove that for

izj, N,nN, ={¢), and if aec N;, be N, then

ab=ba.
PART C — (b x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Show that if ¢ is a homomorphism of Ginto G
with kernel K. then K is a normal subgrcup of

G.
Or
(b) State and prove Cauchy’s theorem for Abelian
Groups.

17. (a) State and prove Cayley’s theorem.
Or

() Show that if G is a group, then Prove that
A(G) the set of automorphisms of G. is also a
group.

Page 5 Code No. : 5364

19,

20.

(a)

)

(a)

(b)

(a)

(b)

Prove that conjugancy is an equivalence
relation on G.

Or

Show that the number of conjugate classes in
S, is p(n), the number of partitions of n.

State and prove Third part of Sylow’s
Theorem.

Or

Let G be a finite group and suppose that G is
a subgroup of the finite group M. Suppose
further that M has a p-sylow subgroup Q.
Then Prove that G has a p-sylow subgroup P.

In fact. P =G x@x”! for some x e M.

Prove that every finite abelian group is the
direct product of cyclic groups.

Or

Show that the two abelian groups of order p"
are isomorphic iff they have the same
invariants.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

If R is a commutative ring and e¢e R, the
aR={ar|reR} isa ideal of R

Left ideal

None of the above

(@) Right ideal (b)
() Two-sidedideal (d)

The number of ideals of the ring of rational
numbers is

(@ 2 ® 1

O (d) none of the above

Let R be a commutative regular ring. Then the
o —radical of a ring R is

@ {0 ®) {1}
(© R CY

-A ring R is isomorphic to a subdirect sum of
if and only if R is without a prime

none of the above

ideal.
(a) ideals () integral domain
(¢) prime ideals (d) none of the above

If R*#{0} then the annihilator of the set of zero
divisors of R is

(@ R (®) {0}
© R (d) none of the above
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a) If {0} and R are the only two ideals of the
commutative ring R with unit element, then
prove that R is a field.

Or

() If U is an ideal of the ring R, then prove
that R/U is a ring and is a homomorphic
image of R.

Page 3 Code No. : 5369

13.

14.

The ged of 3+4; and 4 +3i in J[i] is
(@) 2-i _ b)) 1
© 1+ ) (d) none of the above

The number of units in the ring of complex
numbers is

(@ o by 2
© 1 @ 4
| dwoli;l;ngf the following is the unique factorjzation
@  Z(] ® z(/-5)
{c) (a)and (b) ) (d) none of the above

The ‘ content of the polynomial 3x°+9x-12 is

@ o b 1
© 3 )

none of the above

Let F[[x]] be the ring of formal power series over
a field F. Then rad F[[x]]=

(@ o ® 1
© =« (d)

none of the above

Page 2 Code No. : 5369

(@) Let R be a Euclidean ring and a,beR, If

b#0 is not a unit in R, then prove that
d{a) < d(ab). .

Or

(b) Let p be a prime integer and sﬁppose that
for some integer ¢ which is relatively prime
to p we can find integers x and y such
that x®>+y*=cp. Then prove that there
exists integers a and b such that
p=a’+b%. .

(a) State and prove the division algorithm.

Or

(b) Define primitive polynomial and prove that
product of two primitive polynomials is a
primitive polynomial.

(@) Let I be an ideal of R. Then prove that

I crad R if and only if each element of the
coset 1+ | has an inversein R.
Or

(b) For any ring R, prove that the quotient ring
R/ Rad R is without prime radical.

Code No. : 5369
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15, (&)

®)

An element aeR is quasi-regular if and
onlyif ael,, prove .

Or

Prove that if R is a ring R, R/radR is
1somorphic to a subdirect sum of fields.

PART C — (5 x 8 = 40 marks)

Answer ALL questiong, choosing either (a) or (b).

16. (0
®)
20. (a)

(b)

Prove that every integral domain can be
imbedded in a field.

Or

Let R and R’ be rings and ¢:R> R is a
homomorphism of R onto R’ with kernel U .
Then prove that R' is isomorphic to R/U .
Also prove that there is a one-to-one
correspondence between the set of ideals of
R’ and the set of ideals of R which contain
U and this correspondence can be achieved
by associated with an ideal W' in R' the
ideal 1% in R defined by
W={reRl4x)eW}. With W so defined,
RIW is isomorphic to R'/W'. Prove.

Page 5 Code No. : 5369

Let I,,I,,..I, be a finite set of ideals of the
ring R. If I;+1;=R whenever i#j, then

prove that R/NI; = E@(-?—J.
Or
If R is a ring for which R’ # {0}, then

() annR’ isamaximal ideal of R

() annR° consists of all zero divisors of
R, plus zero

(i) Whenever R is without prime radical,
R forms a field

Page 7 Code No. : 5369

17.

18.

19.

(a)

b)

Define Euclidean ring and prove that J[i] is
an Euclidean ring.

Or

The ideal A =(a,) i3 a maximal ideal of the

Euclidean ring R if and only if a, is a prime
element of R,

State and prove the Eisenstein criterion.
Or

If R is a unique factorization domain and if
p(x) is a primitive polynomial in R{x], then
prove that it can be factored in a unique way
as the product of irreducible elements in

Rix].

Let I be an ideal of the ring R. Further,
assume that the subset Sc R is closed
under multiplication and disjoint from I.
Then prove that there exists an ideal P
which is maximal in the set of ideals which

contain I and do not meet S; any such ideal
is necessarily prime.

Or
If I is an ideal of the ring R, then prove:
® red®RID> "’df 1 ond

(i) Whenever I cradR, rad(R/I)=(radR)/1
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Aunawer ALL questions, min

Choose the corroct anawer ‘ !
A0 e (v), ita mupremum noun b defined by
1. If PYisaretivement of P than

Y Al = wup
@ L)z LY fa) @ ",H "“:&I"(\‘
® U v a) O -
(p* fa) sU(PH fu ,
B Ll el O 1= g

@ UPfia)-L(Pfa)<k
Q) “f"* flvg) Where x, {aauy point of ¥

P'ago ¥ Code No, 1 6370

The uniform elosure of wot of polynomiala on [a.h]
in

(W) the set of polynomiala on [o,b)

5. {f,} is uniformly bounded on E ia

(n) thero exists a finite valuod function ¢ on

E such that |f,(v) < #x) ke Byn=1,2..)
(1) empty

() there exists a numbor M auch that |£,(v) < af (@ the set of functiona on [a.b]

(xeE n= 12..) () the set of continuous fanetiona [a,0)

(¢c) there oxists a sequonce of numbor st

fn(x) <m,(xa E) n=1,23.. 8. Suppose ii:“'u =d, Tet f(v)= };r:i‘.. (-1ex )
(d) there exista a function [ such that thon ‘{f‘./(\') in
£,() > [(x) a8 n - (W) o, vey ey (I
6.  Which one of the following is true @ 1 W A
(a) Every convergont sequence contnins  n 0. The Fourier coelliciont ¢, of £ in
uniformly convergent subsequonco =y " )
M) Every member of an equicontinuous family is ) o IM“)" " ) D IM\}.. e
uniformly continuous : :
() The uniform convergence of {£,} impaira the (©) ;,l""‘ Jf(\)' MW ‘,m,‘l“‘ j/(\‘)‘"m"“
= ,. ]

uniform convergence of {f;}

(d) If [fn} ia a uniformly bounded soquence of 10, Tho vatue of T{1/2) n

continuous functions on n compact set M, (W x M Vr
then there A (‘xl‘Ht n subsequonce  which © 12 W) o
convergos pointwise on F
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b)-

b -b

11. (a) Prove that Ifdasjfda.
Or

(b) State and prove the fundamental theorem.

12. (a) Give an example to show that a convergent
series of continuous functions may have 2
discontinuous sum.

Or

(b) When do we say the sequence {f,} converges
uniformly on E to a function f? State and

prove a very convenient test for uniform
convergence due to weierstress.

13. (a) Let a be monotonically increasing on [a,b].
Suppose f, e R(a) on [o,b] for n=1,2,... and
suppose f, - f uniformly on [a,c]. Prove that
f € R(@)..

Or

() If K is a compact metric space, if f, e((K)
for n=1,2,3,... and if {ﬁ‘} converges uniforms
on K, prove that {f,} is equicontinuous on

K.

Page 5 Code No. : 5370

17. (a) If ;* is continuous on [a,b], prove that y is

b
rectifiable and A(y)= ﬂr'(t]dt .

a

Or
(b) Suppose f,—f uniformly on E, a metric

space. Prove that %i_‘n}}‘@fu(t)=limlimf,(ﬁ)

n=a t-x

where x is a limit point of E .

18. (a) Prove that there exists a real continuous
function on the red line which is nowhere
differentiable.

Or
o) If {f,‘} is a pointwise founded sequence of

complex functions on a countable set E , prove
that {f,} has a subsequence {fn,} such that

{/nﬁ‘)}. Converges for every xe E.
19. (a) State and prove that Weierstrass theorem.

Or

(b) State and prove the Afel's theorem for
powerserviece. ’

Page 7 Code No. : 5370

1. @) Define the uniform closure B of an algebra A

of 'bounded functions. Prove that B is a
uniformly closed algebra.

Or

b* -1
x

(b) Find the limit lir% (b<0).

15, (a) Prove that every nonconstant polynomial with

complex coefficients has a complex root.
Or
b) If x>0 and y>0, prove that
j/“(l -f)dt ‘%'
0
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) When do you say that [ is integrable w.r.t
a, in the Riemann sense? Prove that f ¢ R(a)
on [ab] if and only if for every £>0
there exists a partition P such that

U(p,f,a)-L(p,f,a)<Z.

Or

(b) Suppose feR(a) on [ab], m<fsM, ¢ is
continuous on [m,M] and h(x)=¢(f(x)) on
[a,b]. Prove that h e R(z) on [a,b].

Page 6 Code No. : 5370

20. (a) State and prove parseval’s theorem.

Or

(b) If f is a positive function on (O,ac) such that
fle+1)=2f(x), f(1)=1 and logf is convex,
then prove that f(x)=T(x).

Page 8 Code No. : 5370
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

2
1. The value of I-J;dx is
1

@ 4J§u2 ® 4J§3—2
© 4‘%‘1 @ ‘/53‘4

. . ciom T u=xcosy
5. The Jacobian of the transformation 1°: e
is
(a) 0 (b) Yy
© = @ 1

— 2
6. 1HT:{"" cos(x+y ) then at (x, ») the Jacobian of
v= sin(x + yz)

Tis

(a) O

M) 4y sin(x +y° )cos(x + yz)
© 2y sin(x +y? )cos(x + ;yz)
d 2

7. 1f Fis additive on A, the F(S,US,) is
(@) F(S,)+F(S,)
M) F(S,)+F(S;)+ F(S;nS,)
(© F(SJ)+F(SZ)-F(S1 mSz)
@ F(S,)+ F(Sz)'zF(Sl mSz)

8.  The direction of the line through (1, 2, —1) towards

(3,1, 1)is
2 -1 2
(@ (5—5-5) ®) (2 -1,2)
212 2 1 -2
© (333) @ (357)
Page 3 Code No.: 5371

2, Let D be the region between the line y = x and the
parabola y=x?. Let [(x, y)=xy*. Then [[f is
D

(a) 20 (b) =73
1 1
() 30 () %0

8. The image of the line x=0 under the
u=x+y
transformation S:qu=x-y is
w==x?
(@ u=v
(b) theline u+v=0, in the plane w=0
© u=0,v=0,w=0

(d) acircle

4. Let T be the linear transformation on R? into R?

2 -1
specified by the matrix I:

. The image of
-3 0

the point (1, 2) is

@ (©,3) (®) (3,0
@© (©,-3) @ 3,0
‘Page 2 Code No. : 5371

9. If V=Ai+Bj+Ck then curl(V) is

'(a) (Cz - Ba)i + (Aa - Cl)j + (Bl - Ay)k
) (Ca - Bs)': + (Az - Cl)j + (Bz - Al)k
© (Cl - Bl)i + (Cz - Bz)j + (Aa = B1)k
@) (C;—By)i—(A:-C\)i+(B - Ak
10. If a is a k form and 8 any differential form, then
d(ap) is
@ (da)p+(-1)alds)
®) (da)s+(dp)k
© (da)s-aldp)
@ (-1)}(da)s+(-1)alds)
" PART B — (5 x 5 = 25 marks)

Answer ALL Questions choosing either (a) or (b).

11. (a) Let f and g be continuous and bounded on D.

e

Prove that ”|f| exists and
& .

Or
() Show that for x>0

xl2

J' log(sin2 @ + x*% cos® 9}19 = ﬂlog[x;rl) -
L]

Page 4 Code No. : 5371
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12.

13.

17.

18.

(a

~

b

~

(a

~

(b)

(a)

(b)

(a)

()

Let T:4s=2x, S:
t=-y

Calculate the products ST and TS. Verify
whether ST'= TS or not.

r=
® u=r—=§
v=st

Or

Define the differential of a transformation T

compute the differential of
u=x+6y
T:{v=3xy at(1, 1)

w=x? -3y

Discuss the solution of the equations for

uand v
2t —yu=0
xy+uv=0‘
Or

Let T be of class C' in an open region D and
let E be a closed bounded subset of D. Let
dT'/p, be the differential of T at a point

P € E . Prove that
T(p, +Ap)="T(p,)+dT/ p,(ap)+ R(Ap) where

lim —'R(Ap]

. |Ap[ =0 uniformly for p,e E .

Page 5 Code No. : 5371

Let L be a linear transformation from R" into
R™ represented by the matrix l"u]' Prove
that there is a constant B such that
|L(p]£B|pl for all points p. Also show that

the number B is not the smallest number with
this property.

Or

Let T be differentiable on an open set D and
let S be differentiable on an open set
containing T(D). Prove that ST is

differentiable on D and if pe D and g = T(p),
' =dS/dT,
then d(ST), =45/ dT/..

Let T be a transformation from R* into R"
which is of class C' in an open set D, and

suppose that J(p);tO for each pe D. Prove -

that 7'is locally 1-to-1 in D.

Or

Let T be of class C' on an open set D in n
space, taking values in n space. Suppose
thatJ(p)#0 for all pe D. Prove that T(D) is

an open set.

Page 7 Code No. : 5371

1 .
@ ar I is a closed bounded subset of € at zero
volume, prove that T(E) has zero volumo.
Or

() If y, and y, are smoothly equivalent curves,
prove that L(y,)= L(y,).

16, (a) If wis any differential form of class C”, prove
that ddw=0.
Or

(b) State and prove the divergence theorem for
‘the case of a cube.

PART C — (6 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b). -

16. (a) Iffis continuous on R, prove that ”f exists.
R

Or

() Let R be the rectangle described by asx<b,
c<y<d and let f be continuous on R. Prove

that Hf = idxif(x, y)dy.

Page 6 Code No. : 5371

19. (a) Let Fbe an additive set function defined on &
and a.c. Suppose also that F is differentiable
everywhere, and uniformly differentiable on
compact sets, with the derivative a point
function f. Prove that [ is continuous

everywhere and F(S):Hf holds for every
s

rectangle S.

Or

(b) Define a smooth curve. If y is a smooth curve

whose domain is the interval [a, b]. Prove that
-y is rectifiable and L(y) is given by the

b
formula L(y)= ﬂr'(t]dt :

20. (a) Prove that T"(dw)=(dw) = d(w'): dT" (o)
when (i) @ is a 0-form (ii) o is any 1-form.
Or

(b) Give a proof of Stoke’s theorem by reducing it
to an application of Green’s Theorem.

Page 8 Code No. : 5371
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

The normal which is _perpendicular to the
osculating plane at a point is called

(a) principal normal
(b) binormal
(¢) tangent line

(d) curvature

then the
curve 4
u = ¢ will be geodesic iff Gi = 0.

If the parametric curves are

(a) constant (b) orthogonal -

(¢) parallel (d) equal

If EE2 + FE1 — 2EF1 =0 is satisfied for all values of
u and v the parametric curves
geodesics.

are all

(a) u=constant (b) v=constant

(¢) u+v=constant (d) wu-v=constant

If the orthogonal trajectories of the curve

v=constant are geodesics, then is
independent of u

(a) H/E2 (b) HZE

© HIE @ JHIE?

The curvature of a geodesic relative to itself
is

(a) constant (b) parallel
() zero (d) equal
Page 3 Code No. : 5372

Maximum : 75 marks

11.

12,

13.

The necessary and sufficient condition that a
curve be a straight line is that - at all

points,
(a) t=0 b) k=1
() k=0 (dy c¢=0

The involute of a circular helix are plane curves,
whose planes are to the axis of the

cylinder
(a) normal (h) point
(¢) centre (d) length

If two curves have the same intrinsic equations,
then they are

(a) equal (b)
(©) parallel (d)

congruent

constant

If the curvature and torsion are both constant,
then the curve is

(a) helix (b)
(c) sphere (d)

circular helix
constant curve

If (I,m) are direction coefficients of a direction on

the surface ,then the numbers p,. which are
to (I,m) are called direction ratio

(a) parallel (b)

() perpendicular (d)
Page 2

orthogonal

proportional
Code No.: 5372

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(@) Show that the curvature and torsion are
equal for the curve

x=a(Bu-u?®),y =3au’®,z =aBu+u?)
Or
(b) Derive Serret Frenet formula.

(a) Find the expression for the curvature and
torsion if the curve is drawn on a parabolic

cylinder so as to cut all the generators at the
same angle.

Or
(b)  Find curvature and torsion of an evolute.

(a) Find the direction coefficient making an
angle n/2 with the direction coefficient (/, mj.

Or

(b) Prove that the metric is invariant.

Page 4 Code No.:5372
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14. (a) Prove that on the general surface 2

necessary and sufficient condition that ﬂ}e
curve v=cbe a geodesics 18
EE, + FE, ~2EF, =0 when v = c for all
values of u.

Or

(b) Show that the curves u+uv= constant aI:B
geodesics on a surface with metric
A+ u®)du® - 2uvdudu+ QA +v*)dv?.

15. (a) Prove that the necessary and sufficient

condition for a curve on a surface to be a line
of curvature is k dr + dN = 0 at each point of
the line of curvature.

Or

(b) " Discuss the nature geodesic on a plane.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Discuss the curvature and torsion of curve in

the three cases.

Or

(b) . Calculate the curvature and torsion of the
cubic curve given by r = (u,u?,u?).

Page 5 Code No. : 5372

18.

19.

20.

(a)

(b)
(2)

(b)

(a)

(b)

(a)

(b)

State and prove Existence theorem for space
curves,

Or

Deriv : .
e the equation of an involute of a curve,

]
Prove that, the curves of family */u? = ¢ are

xeodesics :
Ezd SS1CSon A surface  with metric
vt = 2uvdudo+ 2,2,

Or

g\f helitcoi_d is generated by the serew motion
a straight line skew tq the axis. Find the

curve coplanar with the axi i
: ar s e axis which gener
the same helicoidg, penerates

Prove t_hat metric is a positive definite
quadratic form in du,dy Also discuss the
invariance property.

Or

Prove that every helix on a cylinder is a
geodesic.

State and prove Liovillie’s formula.

Or

Prove that the geodesic curvature vector of
any curve is orthogonal to the curves.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

Text books are example of ___ of
information.
(a) Primary sources

(¢) Constant

(b) Secondary sources
(d) Variable

The length of the abstract may be
words.

(a) 100
(c) 300

(b) 200
(d) 400

A function of one or more random variables that
does not depend upon any unknown parameters is

called a
(a) statistic (b) parameter

(c) unit (d) variance

If F has an F-distribution with parameters r, and
r, then UF has an F-distribution with parameters

and
(a) ]/r] ’ l/r2
(© 1Yn,1n

® n.n
@ nrn

The mean of the random sample x,x;,...x, n=2

is
(@) Z5 ®) Yn
n
© x;/n d X;*n
If f(x,,x2)=ié-’-‘61. % =123, x,=123 /0
elsewhere then Pr(x, =2, x, = 3) is
(@ 0 ® 1
(c) /6 d) 12
-Page 3 - Code No. : 5373

11.

12,

13.

The marginal p.d.f. f,(x,) of X, in discrete case is

(a) z - flx,x,)
(c) Z x.f(xlxl)

ORI
(d) Z r,f(xzxz)

If the joint p.d.f. of the random variable
-'l',.x,.[(.t,..tz)le+x2. O<x; <1, O<x,<10

elsewhere then the marginal p.d.f of X, is

(a) x,+1 (b) x2+-;-
(c) x +l (d) x,+2
Tty g

The mean of the gamma distribution is
(a) ap ®) ap?
() a2p (d) 3ap

The variance of Chi-square distribution y*(r) is

(a) r (b) 2r
(c) 3r ) »*
Page 2 Code No. : 5373

PART B — (5 x 65 = 25 marks)

Answer ALL questions by choosing either (a) or (b).

(a) What are the types, methods and techniques
used in research methodology?

Or

(b) State the any three research process in flow
chart.

(a) The joint p.d.f. of the random variable X and Y
is f(x, y)=6x"y, 0<x<1,0<y<l and zero
elsewhere then find
Pr(0 <x<3/4,1/3<y<2).

Or

(b) Let the joint p.d.f. of the random variables
X, and X, be fle,, x,)=x, +x,,
0<x,<1,0<x, <1 and zero else where then
prove that X, and X, are dependent.

(a) Let X be
Pr(3.25 < X <20.5).

7°(10).  Then  find

Or

) 1f (1-2t)°, t<1/2 is the mgf of the random
variable X then find Pr(X <5.23).

Page 4 Code No. : 5373
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14.

15.

(a)

(b

(a)

)

Let X have the pdf f(x)=1/3, x=12 3,
zero clse then find the p.d.f.of ¥ =2X +1.
Or

Let X have the p.df f(v)=2x,0<x <1 zero
then find the value of the jacobian if Y = ax’
alsothe p.d.fof Y.

let X, and X, be independent with normal
N(u, o)  and 1\7([!;. G:)

respectively. Then for the random variable
Y =X, - X,, find the p.d.f. g(y)of Y.

distributions

Or

Let the random variable X,,X, have the
same p.d.f. f(x)=x/6, x=1,2,3, 0 else. Then
find Pr(X, + X, =3)

PART C — (5 x 8 = 40 marks)

Answer ALL questions by choosing either (a) or (b).

16.

19.

(a) Write about bibliography and appendices.

Or

(b) Explain about the review of literature.

(a)

(b)

(a)

(b)

Page 5 Code No.: 5373

Derive ‘t’ distribution.

Or
If F has F—distribution with parameters r, =5
and r,=10, find a and b so that

Pr(F <a)=005 and Pr(F<b)=095 and
Pr(a < F <b)=0.90.

Prove that () X is Nz, o?/n) (i) ns*/o® is
7*(n-1) (i) X and S are independent.

Or

Let X,,X,,..X, be independent random
variables having respectively, the normal
distributions N[y, af) N(yz, o; ) and
Nl4,,o?). Then prove that the random
variable Y =»kX +kX,+..+k X, where
ky,k,...,k, are real constants, be normally
distributed with mean kg +...+k,u, and

variance kiof +...+knc?.

Page 7 Code No.: 5373

17,

18.

()

(b)

(a)

()

Let X,,X, and X, be three mutually
independent random variables and let each
have the p.df [(x)=2x,0<x<1, zero
elsewhere., The joint p.d.f of X, X, and X, is
G ) (x)f(x,) = B, x,0, 0<%, <1,i=1,2.3,
zero elsewhere. Find the expected value of
5X,X,X, +3X,X,). Also find the p.d.f. of the
random variable Y the maximum of X, X,
and X,.

Or

Let X, and X, denote random variables that
have the joint p.d.f. f(x,, x,) and the marginal
probability density functions f,(x,) and f,(x,)
respectively. Let M(t,tz) be the m.g.f. of the
distribution. Then prove that X, and X, are

independent if and only i
M(,t,) = M, 0) M0, ).

et X have a gamma distribution with
a=r/2, where ris a positive integer and
A >0, If the random variable ¥ =2X/8 find
thep.df.of Y.

Or

Prove that if the random variable X is
N(;f, %), ¢*>0, then the random variable

==(X—,u)2/02 is 2°(1).

Page 6 Code No. : 5373



(7 pages) Reg. NO. & i

Code No. : 5377 Sub. Code : ZMAM 31
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ADVANCED ALGEBRA -1
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PART A — (10 x 1= 10 marks)
Answer ALL questions.

Choose the correct answer :

1. If V is a vector space of dimension 5 then dim
dim Hom (Hom(V, F),F) is

(a) 125

() 10
(c) 25
@ 5

5.  The matrix M, is

0000 0100
1000 0010

® 15100 ® 5 001
0010 0000
1000 1111
0100 1111

d

© 001 0 @11

0001 1111 :

6. If M, of dimension 8, is cyclic w.r.t T', then the
dimension of MT? is
(2 11 (b) 5
(c) 24 (d) 8

01 0
0 0 1
0 0 0
7 -6 3
polynomial

is the companion matrix of the

=1 e -]

(@) T-6x+3x%+5x® +x*
(®) . —7+6x -3x2—5x% - x*
(@ ~7+6x-3x%-5x3+ 1
(d) 7-6x+3x>+5x°
Page 3 Code No. : 5377

2, If U ¢ W are subspaces of a vector space V and if
A(W) is the annihilator of W then

() A()c AW)
®)- AU)= AW)
© A©)=AW)
(d) A(U) and A(W) are not comparable
3. If V is finite-dimensional over F, then T e A(V)

is singular if and only if there exists a
(@ v#0in V suchthat vI'=0

(b) v#0 in V such that vI'#0

(©) v=0in V suchthat vI'=0
(d v=0in V suchthat vI'#0

4. If m(s):[; j] and m(T)=(_21 (3)) then m(ST)

is

3 6 5 6
®) (9 12]’ ®) (5 IZJ

3 6 0 2
@ (5 12] @ [5 TJ

Page 2 Code No. : 5377

1 15 4
8. IfA=[3 -1 0] then tr(4)is
3 4 5
(a) 6 ®) 9
(© 5 @ 7
123 4 -
9. If o'=[2 4 4} then (-1) is
(@ 1 by -1
© o d) -o

10. T e A(V) is normal if and only if
(@ TT*=TT* by T*y=T
© TT*-T*T=0 (& TT*=1
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

1. (a) If S, Te Hom(V,W) and A€ F, define S+T

and AS. Also show that S+T € Hom(V,W).

Or
« (b) If u, veV, Prove that ]u,v[ s||u||[]v”

Page 4 Code No. : 5377
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13.

14,

18.

19.

20.

(a)

)

(a)

®)

(a)

(b)

Lft 4 be an algebra with unit element over
P‘ and suppose that A is of dimension mover
. Prove that every clement in A satisfios
some nontrivial polynomial in F[x] of degree
at most m.

Or

If V is finite dimensional over F and S,
Te.-\(\') prove that r(ST):e r(TS)“"(T) for
S regularin A(V).

Let V] be the subspace of V' spanned by v,
i 2 e /

v, VAT where 'I‘e:\(\’). If nue V)
is such that u7™* =0 where 0 <k < n,, prove

that u=u T* for some u, ¢ V).

Or

If W<V is invariant under 7', prove that T

induces a linear transformation 7' on V/IW

defined by (v + W)T =vT'+ WV .

State and prove Jacobson lemma.

Or

Prove that the determinant of a triangular

- matrix is the product of its entries on the

(a)

®)

(a)

(b)

(a)

(b)

main diagonal.

Page 5 Code No. : 6377

If TeA(V) has all its characteristic roots in
F, prove that there is a basis of V in which
the matrix of T is triangular.

Or

“Two nilpotent linear transformation are
similar if and only if they have the same
invariants” — prove.

If the elements S and T in A(V) are similar
in A(V), prove that they have the same
elementary divisors.

Or

If F is a field of characteristic 0 and if
T c A(V) is such that tr7" =0 for all i21,
prove that T is nilpotent.

If TeA(V) is such that (vI',v)=0, for all
veV, prove that T'=0. If V is an inner
product space over the real field, prove that
the above result may be false.

Or

State and prove Sylvester's law.

Page 7 Code No. : 5377

5. . "o
M) IF Te A(V) in Hormiting, prove that all ita
charncteriatio roota nre real,

Or

. . )
() Show that congruence ia an equivalence
relation,

PART C — (5 x 8 = 10 marks)
Answor ALL questions, chooaing either (a) or (b)

16, (0) If V is finito-dimensional, prove that thore is
an isomorphism y of V onto 0, the second

dual of V',
Or

(b) If V is a finite dimensional innoer product
space, prove that V' has an orthonormal set
as a basis,

17. (@) If A is an algebra with unit element over F,
prove that A is isomorphic to a aubalgebra of
A(V) for some vector space V'oover I

= Or

O If 4,45, 4 in I ave distinet characteristic
roots of TeAlU) and if vvg..v  ave
characteristic vectors of 7' belonging to
A Ay Ay respectively, then prove that
¥,V vy are linearly independent over F.

Pago 6 Code No. : 6377
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" PART A — (10 ¥ 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Let U,W be subspaces of V such that U c W. Let
A(U) be the annihilator of U. Then

(a) AU)> AW)

®) A@U) cAW)

(c) A(U)and A(W) are not comparable
d) AU)=AW) "

6.  Which of the following is a Jordan block -

3100 3000
0310 3000
@ 15031 ® 13000
000 3 3000
3000 3000
0300 1300
© 15030 @151 30
0003 0013

=~

. . 9 3 A 20 o
The companion matrix of -5 +6x+T7x” +x" +x" 18

56 71 01 00
0 000 oo 1 0
@15 000 ® 10 0 01
0 000 5 -6 -7 1
0 100 0 100
0 010 0 010
d
©@1lo 001 @10 001
-5 6 71 5670
Page 3 Code No.: 7377

10.

11,

If dimV =5, dimW=6then dimHom(V,I)+
dim Hom(W, I') is

(a) 60 () ‘30

© 61 (@. 1

The number of operations is an algebra is
(@ 1 (b) 2
© 3 @ 4

Let V be two-dimensional over the filed F or real
number with a basis v, v,. If 7' is defined by

T =v +uvy, 0,7 =v, ~v,, which one of the

following is a characteristic root of 7'
@ 2 (b) 3
) 2 @ 1

If M, of dimension 186, is cyclic w.r.t. 7, then the

dimension of MT* is

(a) 64 , ®) 4
(c) 12 . (d) 20.
APage 2 Code No. : 7377

If A =[1 '2], B=(1 1}0:(2 3} then
3 4 3 4 3 4
(a) detC=detA+detB
() detC=detAedetB
() detC=detA-detB
(d) detC=2detA+detB °
If'N is normal and if for A1 eF,v(N -2)* =0 then
uN is
(a) puln b Av
© Dt @ 0

I£ 2,3, -4, =5, —7,0,0 are the characteristic roots of a
real symmetric matrix A then the signature of A is

(@) & b1
(c) -1 d 7

PART B — (56 x 5= 25 marks)

Answer ALL questions, choosing either (a) or (b).

~ Each answer should not exceed 250 words.

(@ If V is finite dimensional, prove that
w:V-o V defined by vy =T, for every veV,
where T,(f)=f() for any feV, is ‘an

- isomorphism of V on V.

Or

Code No.: 7377 .
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12,

13.

14,

18.

19.

(b)

=

(a

=

L

(a)

®

=

(a)

b

=

(a)

(b)

(a)

)

If Vis a finite dimensional inner l"l‘;)(utlb‘t/
space and if Wis a subspace of V, prove tha

3 . . )

is the direct such of Wand W

If V is finite dimensional over F, prove that
TeA@) is invertible if and only if the'
constant term of the minimal polynomial for 7
is not zero

Or
Prove that Ae ' is a characteristic ropt of
T e A®) if an only if for some v#0 1s v,
vT'=Av.

. s

If V is n-dimensional over I and if T e A(v)
has all its characteristic roots In I, prove that
V satisfies a polynomial of degree 1 over F.

Or

If TeA(Q) is :
ag+ )T + .+, T" where the o eF s

nilpotent,

invertible if @, #0.

If V is cyclic relative to 7" and if the minimal
polynomial of 7"in.F(x) is p(x), then prove

that for some basis of V the matrix of 7' is -

Clp(x)).
Or
State and prove Jacobson lemma.
Page 5 Code No. : 7377

@ Lxx%«?
@) 1,1+x, 1+x% 1+4°

(i11) If the matrix in part (1) is A and that in
part (2) is B, find a matrix C so that
B=cAc™.

If T'e A(u) has all its characteristic roots in F,
prove that there is a basis of V in which the
matrix of T'is triangular.

Or . .
Let TeA() and let p(x):q,(x)" qz(x)"‘

...... q,(x)* be the minimal polynomial of

T over F.

Let V; = fv e Vlog,(T)" =0}. For each i = 1,2, k,
prove that V;«(0) and V=V, ®V, +....0V,.

If Fis a field of characteristic 0 and if
T e Ap(v) is such that ¢r7* =0 for all i>1,
prove that T'is nilpotent.

Or

Prove that "(1) detA =det(A") (i) A is
invertible if and only if detA #0.

Page7  Code No. : 7377

j)rove that -

(a) If @7T",07T)=(vv) for all veu, prove that T'is

unitary.
Or
() If N is normal and AN = NA, prove that
AN*=N*A.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)
Each answer should not exceed 600 words.

16.  (a) Define an inner product space V with an
example and show that if u,weV  then

e 0] <

Or

() Let R be Euclidean ring. Prove that any
finitely generated R-module is direct sum of a
finite number of cyclic submodules.

17. (a) If Vis finite dimensional over F then for S,

T e A(v)prove that r(ST)<n(T), r(TS) <r(T)
and 7(ST)=r(TS)= 7(T) for S regular in A(v)

Or

(b) Suppose V is the vector space of all
polynomials over F of degree 30 less and let D
be the differentiation operator : Compute the
matrix of D in the basis

Page 6 . Code No. : 7377

20. (é) If TeAQ), prove that (i)
() (T =T (i) (S+T) =8 " +7T".
Or
(b) State and prove Sylvester’s law.

T e A(v)

Page 8 Code No. : 71377
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10.

Third Semester
Mathematics — Core
GRAPH THEORY

(For those who joined in July 2021 onwards)

PART A — (10 x 1 =-10 marks)
Answer ALL questions.

Choose the correct answer :
Let G be simple. & =(}2' ] if and only if G is

() Acycle
(b) A path
(c¢) Complete

(d) A complete bipartite graph

The edge chromatic number of the graph

is
(@ 1 by 4
(0 3 @ 2
The value of r(3, 3) is
(a) 8 | ® 9
© 3 @ o
If G is 7T-critical then
(8 6=6 © 526
@ 6217 (d &<6

If G is a tree, with 4 vertices then Hk (G) is

@ k(-1)

o k!

© (k-1

@  k(e-1)(k-2) (k-3)

Page 3 Code No. : 5378

Maximum : 75 marks

11.

12,

13.

i hG: w
Consider the grap %

Then d{(u)+dv)-d{(w) is
(a) 6 by 5
© 7 @ 4

Number of spanning trees of the cycle Ca is

(@ 1 ® 2

() 4 (d 8

The relation connecting K and K' is

(a3 K'sK b K=K

(©0 K+K'=y d K+K'=¢

A connected graph has an Euler trail if and only if

it has vertices of odd degree
(a) At most two (b) Atleast two
(¢) Exactly two (d) No

In C1, 5 the number of edges is

(a) 4 ) o 5
© 6 d 7
Page 2 Code No. : 5378

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a) Draw any graph with 4 vertices and 6 edges.
For your graph, write down the incidence
matrix.

Or

(b) Define the degree of a vertex and Show that

in any graph, the number of vertices of odd

degree is even.

(@ In a tree, prove that any two vertices are
connected by a unique path.

" Or
(b) Ifeis alink of G, prove that
T(@)=1(G-e)+7(G.¢€)

(a) For 1=m<n/2, define the graph C,, , with

an example and short that Cm‘n is non

m,n

Hamiltonian.
Or

(b) Prove that every 3-regular graph without cut
edges has a perfect matching.

Code No. : 5378
[P.T.0)]
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14.

15.

16.

()

(b)

(a)

(b)

Let éz (El, EZ:--!Ek) be an optimal k-edge
colouring of G. If there is a vertex u in G and
colours i and j such that ¢ is not represented
at u and j is represented at least twice at u,
prove that the component of G [E; VE;]
that contains u is an odd cycle.

Or
Define the numbers o and S and show that
a+pf=y. ‘
In a critical graph, prove that no vertex cut
is a clique.

Or
If G ‘is simple, prove that
7, (G)=m, (G—e€) — m, (G.e) for any edge e
of G.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

()

(b)

(i) Show that, in any group of two or more
people, there are always two with
exactly the same number of friends
inside the group

(i) Show that if G is simple and
5>[r/2] -1, then G is connected.
Or

Prove that a graph is bipartite if and (.)nly if
it contains no odd cycle.

Page b Code No. : 5378

17,

18.

19.

20.

(a)

(b)
(2)

(b)

(a)

(®) .

&

)

Show that any spanning tree
T*=G [{e1 ,€9, €1 }] constructed by Kruskal's
algorithm is an optimal tree.

Or

With usual notations, prove that K <K'<4.

If G is a simple graph with =3 and

5>r/2, prove that G is Hamiltonian.

Or
Prove that G has a perfect matching if and

only if O(G—S)<(S) forall ScV.

State and prove Vizing's theorem.

Or

Prove that r (&, k) >k

If G is 4-chromatic, Prove that G contains a
subdivision of K4.

Or

If G is a connected simple graph and is

neither an odd cycle nor a complete graph,
Prove that y <A.

Page 6 Code No. : 5378
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PART A — (10 x 1 = 10 marks)

-~ Answer ALL questions.

Choose the correct answer :

1. If @ is the set of rational numbers then the outer .

measure of @ is

@ = ® o

@ 1 @ -

5. If =223 +5%75 then I¢ is

[0.3]A7.91
(a) 16 ® 7
¢ 5 @ O
6. If E, is a subset of E of measure zero, then If is
E

@ [f ® ff-

£y E~Ey
{c) If (d) zero

Ey~E

7. For an extended real valued function f on £,

f+|)1 is

(@ ["+f (b 2f*
(© -2f d@ o
8.  The function Au, ! is defined for all x € [a,b] and
O<hz<l by
e f(x +h) = f(x)
@ + j f ) o
1 x+h 1 b
© ﬁ;.({ @ [ f

Page 3 Code No. : 5379

A set of real numbers is said to be a G, set
provided it is the

(n) intersection of a finite collection of open sets
(b)  union of a countable collection of closed sets

(¢) intersection of a countable collection of open
seta

(d) union of a countable collection of open sets

3. |flx) is defined by
(@) max{f(x),0} (b) max|-f(x),0}

© max{f(x),-f(0)} @ [ O-f(x)
4. Consider the statements

(A) Pointwise limit of continuous functions is
continuous

(B) Pointwise limit of Riemann integrable
functions is Riemann integrable

(a) Both (A) and (B) are true
(b) Neither (A) nor (B) is not true
{¢) (A)is true but (B) is not true

(d) (A)is not trL-le but (B) is true
Page 2 Code No. : 5379

9.  Which one of the following is not true?

(a) Linear combinations of absolutely continuous
functions are absolutely continuous

(b) Composition of absolutely continuous
functions is absolutely continuous

@ If f is Lipschitz on [a,b] then f is absolutely
‘continuous

(d) Absclutely continuous functions are
continuous

10. If {A,B} is a Hahn decomposition for y, then y* is
defined by

(a r(E)Y=¢E) ®) r(E)y=r(EvA)
© 7 (EY=HEnA) @ r(E)=-r(EnA)
PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that outer measure is countably
sub additive.

Or

(b) Define a measurable set and show that the
translate of a measurable set is measurable.

Page 4 Code No. : 5379
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12.

13.

14.

18.

19.

20.

(a)

(b)

()

(a)

(®)

(a)

®

®

(a)

(b)

Let the function f be defined on 2
measurable set E. Prove that [ 18

measurable if and only if for each open sell,
the inverse image of the open set under f 18

measurable,
Or

let {f,} be a sequence of measurable

functions on £ that converges pointwise a.e.
on E to the function- f. Prove that [ is

measurable.
Construct a sequence {f,} of Riemann
integrable functions whose limit function f
is not Riemann integrable.

Or
Let ¢ and ¥ be simple functions defined on
a set of finite measure E . For any zand S,

prove that I(a¢+ﬂ‘}’):aj¢+ﬂ_[‘¥’. Also
E EE
show that if ¢ <¥ on E then I¢SI‘P.
E E

State and prove the monotone convergence
theorem.

Or
Let C be a countable subset of (a,b). Prove

that there is an increasing function on (a,b)
that is continuous only at points in (a,b) ~C.

Page 5 Code No. : 5379

State and prove the bounded convergence
theorem. ‘

Or

Let {f.} be a sequence of nonnegative

measurable functions on E. If {f}>f
pointwise a.e. on E, the prove that
[ fsliminfjf,,_ Also show that the
E E

inequality may be strict.
State and prove the Lebesgue dominated
convergence theorem.

Or :
If the function f is monotone on the open
interval (a,b), then prove that it is
differentiable almost everywhere on (a,b).
Let the function f be continuous on [a,b]. If
the family of divided difference functions
{Diffyfhoara is uniformly integrable over

fa,b], prove that f is absolutely continuous
on [a,b].

Or
Let 7y be a singed measure on the
measurable space (X, 9%(). Prove that there

is a positive set A for y and a negative set
B for y for which X=AUB and AnB=¢

Page 7 Code No. : 5379

(b)

Define an absolutely continuous function.
Give an example of a continuous function
which is not absolutely continuous.

Or

For an outer measure u*:2* —[0, &}, define

a measurable set (w.r.t 4*) and show that

the union of two measurable sets is
measurable.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)

Show that the outer measure of an interval
is its length.

Or

Let E be g measurable set of finite outer
measure. For each £>0, prove that there is
a finite disjoint collection of open intervals.

{Ihh, for which it O=OI,,. then
h=l
m*(E~0)+m*(0O~E)<¢

State and prove Egoroff's theorem.

Or
State and prove Lusin’s theorem.
~Page6 - Code No. : 5379
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

let X ={a. b, ¢, d} which one of the following is a
topology on X

(@ {¢ X, lakicd}}

® (X, {a} {c} {a.c}}
) (4, X, {aq, b}).lc.d}}
(d {é.{a} {c. d} {a, cd}}

In R, define d(x,y) =|x-y|. Then B(3,0.7) is
(a) (3,3.7) () (23,37
(c) —0.7,07 (d) (3.7,4.4)

The standard bounded metric d corresponding to
d is defined by

(a) max(l, d(x,y)}

(b) min{d(x,y),d(» )}
{¢) min{l,d(x.y}

(d) 1+d(z,y)

Let X ={a, b, cd} and let

1=1¢.X,{a}. {b). {a, b}} then

(8) (a, b}, lc, d}) is a separation of X
(b) ({a}, {b.c, d}) is a separation of X
(©) ({a), {b}) is a separation of X

(d) X has no separation

Which one of the following is an open covering for
R

(a) f{(n,n+l)/nez} (b)
() {(n,n+2)/nez} (d)

{(n=1,n)/nez}

{ln,n+1)/nez}

Page 3 Code No, : 5380

10.

11,

[0.2) s

(a) open in (R, but not open in R,

(b))  open in R, but not open in R

(©) openin R, andopenin R

(d) notopenin R, and not open in M.

If f<R> R is defined by f(n)y=3x+1, then
&: R - R is the inverse of fis

(@) g(y)=3y-1

® gy =-3y+1

. .
(c) E(J‘)=§(J'—1)
(d gly)=3(y-1

Let f:A—> XxY be given by the equation
f(a) = (f(a), f(a)) fi:A->X and
f,:A>Y are two functions. If UxV is a basis

element for the product topology of XxY, then
fIUxV) is

@ V) ®
© AODNLV @

where

ST
AU L(V)

Page 2 Code No. : 5380

A space X is said to be limit point compact is
(a) every point is a limit point

(b) every infinite subset of X has a limit point
(¢) every subsget of X has a limit point

(d) every finite subset of X has a limit point

The one-point compactification of the real line R
is

(ay S

b) &

(¢) the extended complex plane

@ c

PARTB —(6x5=25 marks}

Answer ALL questions, choosing either (a) or (b).

' .
(a) Let B and @ be bases for the topologies
r and r' respectively on X. Prove that " 1s
fines than r if and only if for each x« X

and each basis element Be @& contaming
1
x, there is a basis element B e @B such
that xe B'c B.
‘_ Or
(b) Prove that every finite point set in a

Hausdorff space X is closed.

Page 4 Co-de No. : 5380



15.

18.

)

b

i (a)

(b)

(a)

(b)

(a)

(a)

(b)

(a)

(b)

(a)

(b

State and provo the pasting lomma.

Or
Let {X,} be an indexed family of spaces. Lot
A, c X, for each a. If 2X, is given cither

the product or the box topology, prove that
tA, =nrA, .

let d and d' be two metries on the set X,
and let r and ' be the topologics they
induce, respectively, Prove that r' is fines
than ¢ 1f and only if for each x in X and
ench >0, there cxists n & >0 such that
By(x &) Byix.e).

Or
State and prove the sequence lemma.
Prove that the image of a connected space
under a continuous map is connected.
Or
Prove that every compact subspace of a

Hausdorff space is closed.

Give an example of a limit point compact
space which is not compact.

Or

Page 6 Code No. : 5380

Let X and Y be topological spaces, let
f:X->Y. Prove that the following are

equivalent.

(i) For every closed set B of Y, the sct
[(B) is closed in X

(i) fis continuous

{1i3) for_eveLy_ gubset A of X, one has
f(A) g f(A) .

Or

If each epace X, 1» a Hausdorff space, prove
that X, is a Hausdorff space in both the
box and product topologies,

Define a euitable metric D on on R” and
show that D induces the product topology on
R,

Or

Show that R“ in the box topology is not
metrizable.

Prove that a finite Cartesian product of
connected space is connected.,

Or

Prove that the product of two compact spaces
is compact.

Page 7 Code No. : 5380

16,

(h)

let X be a Hausdorff space, PProve that X is
oxnctly compact if and only if given x in X
and given a neighborhood U of x, there is a
neighborhood V of x such that V is compact

and VU .

PART C — (5 x 8 = 40 marks)

Anawer ALL questions, choosing either (a) or (b).

(a)

(b)

(b)

Define a topology. Write down any three
topologies on X = {a, b,c}. Define the finite

complement topology on a get X and show
that it is a topology on X.

Or
Let X be a topological space. Prove that

(i) ¢ and X are closed

(ii) arbitrary intersections of closed sets

are closed

(iii) finite unions of closed sets are closed

Page 6 Code No. : 5380

Define a limit point compact space and a
sequentially compact space. If X is
metrizable, prove that if X is limit point
compact then it is sequentially compact,

Or

If X is a locally compact Hausdorff space
that is not itself compact, then prove that X
has a one-point compactification Y.
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M.Sc. (CBCS) DEGREE EXAMINATION,
NOVENMBER 2023.

Fourth Semester
Mathematics — Core
ADVANCED ALGEBRA — 11
(For those who joined in July 2021-2022) 5.
Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer : 6

The dimension of the vector space K over the field
Fis of K over F.
(a) (b) dimension

(¢) Dbasis (d) element
7.

degree

A complex number which is not algebraic is called

(b) real
(d) ideal

()
©

imaginary
transcendental

The multiplicative gro.p of nonzero elements ofa 12.

finite field is
(a)
©
For x = @y + @i + &,j + a3k in @ the
of xis defined by x° = @, — @i + a,J + a3k
(a)
(©
If x € @ then the norm of x is defined by
(a) =x (b) xx
© =7 (d)
PART B — (5 x 5 = 25 marks)

(b) fixed
(d) unequal

isomorphic

cyclic

parallel (b) perpendicular

adjoint (d) normal

- X

13.

Answer ALL questions, choosing either (a) or (b).

Prove that if a, b in & are algebraic over F,
then a * b, ab, al/b(if b # 0 re all algebraic
over F.

()

Or

Prove that if a € k& is algebraic of degree 1t
over I, then [F(a): F]l=n.

(b)

Page 3 Code No. : 7383

If f(x) ¢ I [x], a finite extension E of I iscalled
__ gver Fif over E but not over any
proper subfield of E, f(x) can be factored as a
product of linear factors.

(a)
(©

The element a € K is a root of P(x) € F[x] of

normal (b) extension

splitting field (d) finite ring

if (x —a)® l,n (x) whereas (x - a)"“',‘:”p (x)

(b) multiplicity m
(d) basism

(a) divisor
()

If G is a group of automorphisms of K, then the
of G is the set of all element a € 2

such that o(a) =a forall a € G.
(a) finite field (b) infinite
(¢) fixed field (d) root

The automorphism o of kis in G(K, F) if and

root m

only if o (a) = forevery @ € F.
(@ 1 ) «
© 0 @

Any two finite fields having the same number of
elements are

(a) equal (b) unequal
{¢) constant (d) isomorphic
Page 2 Code No. : 7383
(a) Prove that the polynomial f(x) € F[x] has=a
multiple root if and only if f(x) and f (x)
have a trivial common factor.
Qr
(b) Prove that there is an isomorphism ™ of
F (x) F @ . "
onto with the property that for
) A0 .
every
e Foar” =a', (x+(fEN " =t + (7).
() Prove that the fixed field of G is a subfield
of K.
Or
(b Let K be a normal extension of F and

be a subgroup of G{X, F) let
be

let H
Ky=freKlo@=0fralloe H}
the fixed field of H. Then prove that

[K:Kyl= O(H), and H = G(K, K.

" Code No. : 7383
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14. (a)

(0)

15. (a)
(b)
18. (a)
by
19. (a)
(b)
20. (a)
(b)

Let D be a division ring of characteristic
P>0 center Z . and let
P={O,1,2....(p.— 1)} be the subfield of Z

isomorphic to J,, suppose that a € Dya¢Z

with

is such that " =a for some n =1. Then

prove that there exists an x ¢ D such that
B =xax'za

() xax'eP(a) the field obtained by

adjoining a to P.

Or

Let D be a division ring such that for every

aeD there exists a positive integer
n(a)>1 such that a™® =a. Then show

that D is a commutative field.

If C be the field of complex numbers and
suppose that the division ring D is algebraic
over C then prove that D =C.

Or

State and prove Lagrange identity.

Page 5 Code No. ; 7383

Prove that if K is a normal extension of Fif
and only if K is the splittingvﬁeld of some

polynomial over F.

Or

If K is a finite extension of F, then prove that
G(K,F) is a finite group and its order
O (G (K, F)) satisfies O(G,(K,F)) <[K : F].

Prove that a finite division ring is

necessarily a commutative field.

Or

Let G be a finite abelian group enjoying the
property that the relating x" = e is satisfied

' by atmost n element of G for every integer 1.

Then prove that G is a cyclic group.

Prove that every positive integer can be
expressed as the sum of squares of four
integers. :

Or

State and prove Frobenius theorem.

‘Page 7 Code No. : 7383

16.

17.

PART C — (5 x 8 =40 marks)

Answer ALL questions choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(®)

(2)

(b)

Prove that if L is an algebraic extension of K
and if K is an algebraic extension of F' then L
is an algebraic extension of F.

Or
Show that the element a € K is algebraic
over F if and only if F(a) is a finite
extension of F.

Prove that any splitting: fields E and E’ of
the polynomials f(x) e F[x] and
/' () € F'[t] respectively are isomorphic by
an isomorphism ¢ with the property that
d¢ =q' forevery e F.

Or

Prove that if Fis of characteristic O and if q,
b are algebraic over F, then there exists an
element C e F(a,b) such that

F(a,b) = F(c).

Page 6 Code No. : 7383
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M S (CROS) DEGREE EXAMINATION,
ATRIL 2023

Fourth Semester
Mathematics — Core
COMPLEX ANALYSIS
{For those who joined in July 2021 onwards)
Maximum : 75 matks
PART A — (10 % 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

A funcuon u 1€ harmonic if it satisfies

Su  du 2'u 3'u

(&) g*‘SEO (b) -6:;—-5?‘:
2 2

© P_:%____E_: @ X o, N
&x &y éx &y & ox

“'henCieacirdeaboutG.thenI ciz
c
(a8) O ) 2

() 2m d) 2zai

If n(y,a) =5 then n(-y, a)-n(y, -a) is
@ -10 () 5
(c)y 10 d o

s vatciof L%dx o
iE)

(8) 2r ) 2xi
{© 0 d) o

Theresidueof( ¢ 5 at z=qg s

z-a

(a8 ¢ bh) =

(3] e d) 1
z~q

If f has a pole or order k, then f-;- has the
radius

{8) A by ~h
e} © d) =
Page 3 Code No. : 5384

11.

12.

13.

A rational funetion  B(z) of order p has
— getos and e polea
@ pp-1 by p-Lp
© pp tdy  p.prl
az+h '
If w=as(z)= td -be 20, then & () M
£z 4
given by
(a) b~ dw ) dw ~h
~cwsa “cwra
© dw-b @ cz+d
a-cw az+h

(2,,2;.2,,2,) i3 the image of z, under the lLinesr

transformation which carries z,,2,,z, into

@ 0,1, ) 1,00
(© 10,= @ 1,11
If [f(z)dz=5+i, then -ff(z)dz is
g r
(@ 0 b) 5+i
(© 5-i d 26
Page 2
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PART B — (5 ¥ 5 = 25 marks)
Answer ALL questions, choosing either (2) or (b).

(a) Derive Cauchy-Riemann differential
equation for any analytic function.

Or

(b) Prove that Zanz" and Znanz"“ have the
same radius of convergence.

(a) Explain a conformal mapping.

Or

(b) Prove that the reflection z—>2z is not a
linear transformation.

(a) Prove that the time integral
Jde+qdy defined in ), depends only on

4

the end points of ¥ if and only if there exists
) AU

a function U(x,y) in € such that ‘T-r-p,

(85 9
w_,
dy

Or

=13

(b) Compute [xdz for the positive sense of the
|a
circle

Code No. : 5384
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14. (a) State and prove Morera’s theorem. 17,
Or
(b) State and prove the fundamental theorem of
algebra.
15. (a) State and prove the residﬁe theorem.
Or
(b) Compute I ;a>1.
a+cosé
0 18.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either.(a) or (b).
16. (a) Ifall zeros of a polynomial p(z) lies in a half
plane, prove that all zeros of the derivative
P'(2) lie in the same half plane.
Or
(b) Find the radius of convergence of the power 19.
series .
-(Q) Zn” 2"
(@ > nk"
Page 5 Code No.: 5384

20. (a) State and prove Roucher’s theorem.

Or

T xf-x4+2
Evaluate | ————
b Eyalue :.[.14 +10x* +9

Page 7 Code No. : 5384

(a)

(b)

(a)

(b)

(a)

®

zZ+2 z
If le=z+3, T22=m—,ﬁnd Tszz, Tlez
and T;'T,z.

Or

Investigate the geometric significance of
symmetry when

(i) C is a straight line

(ii) C is acirclé of center a and radius R.

If the function f(2)
reactance R, prove that J'f(z)dz =0.
oR

is analytic on a

Or
If f(z) is analytic in an open disc A, prove

that _[ f(2)dz=0 for every closed curve y in
b4

Al

With usual notation prove that
' A Cr#&dé

P‘n(Z) = TLF,“_I (Z) if EI(Z) = ;Ijg_—z)-; )

Or

State and prove Weierstrass theorem for an
essential singularity.

Page 6 Code No.: 5384



(8 pages) Reg. No. :

Code No. : 5385 Sub. Code : ZMAM 43

M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023.
Fourth Semester
Mathematics — Core
FUNCTIONAL ANALYSIS
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 756 marks
' PART A — (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Which one of the following is not true?

(a) Every complete normed linear space is a
Banach space

(b) The norm is a continuous function

(¢) If the linear transformation T is continuous
then T is bounded

(d) If M is a closed linear subspace of a normed

linear space N, then N/M is a Banach
gpace.

5.  The parallelogram law states that
@ Jeoof +[=-o =20 -2l
®) oo -2l =2l -2
© e -le=of =2bf +2bf
@ Jeoof 2l =fe-of 2B

6. If S is a non-empty subset of a Hilbert space then

S.L 44 IB
(a) S ® st
) ¢ d) S

7. Which one of the property is not the property of
the adjoint operation T—T" on (B (H)

(@) (M+T) =17, +7
® @OT)=11
© T'=T

@ |rri=|rf

Page 3 Code No. : 5385

10.

Let N and N' be normed linear spaces. An
isometric isomorphism of N into N' is a one — to
_ one linear transformation T of N into N' such
that

@ |T()|<|x] forevery x in N
®) |T)]=]|=] forevery x in N
@ [T@]=1

@ TE)=ThH)=>x=y

If X is a compact Hausdorff space, then  (X) is
reflexive if and only if

(a) X isa finite set
(b) X is acountable set
(c) X iscomplete

(d) X is a Banach space

Let T bé a linear transformation of B into B'.
The graph of T' is a subset of

(@ B ® B
(¢ BxDB d BxB
Page 2 Code No. : 5385

A self — adjoint operator A is said to be positive if

(8 (Ax, Ax)20 forall x

() (Ax, x) isreal forall x

{c) (A:c, x) 20 forall x

@ [at]-]af

An operator T on H is self adjoint if and only if

(a) T+ T =0
() (T, x) is real for all x

© TT'=TT

(d) HT : xu =||Tx!l for every x

If P is the projection on M then I-P is the
projection on

(a) M

b M

) I-M
d M-M

Page 4 Code No. : 5385
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11.

13.

17.

18.

19.

PART B — (5 x 5 = 26 marks)

Answer ALL questions, choosing cither (n) or (b).

(a)

()

(a)

(b)
(a)

(b}

(b)

(a)

(b)

)

(a)

()

Define a Banach space with two examples.

Or
If M is a closed linear subspace of n normed
linear space N and x, 18 vector not in M,
prove that there exists a functional f; in N’
such that f,(m)=0 and f;(x,)#0.

If N is a normed linear space, prove thal the
closed unit sphere S in N* is a compact
Hausdorfl space in the weak’ topology.

Or
State and prove the closed graph theorem.

Prove that the inner product in a Hilbert
space 1s jointly continuous.

Or

Let M be a closed linear subspace of a
Hilbert space H , let x be a vector not in M,

and let d be the distance from x to M.
Prove that there exists a unique vector y, .in

M such that [x- y,[=d.

Page 5 Code No.: 5385

If N' is a Banach space, prove that the
normed linear space (N, N') is also a Banach
space.

Define a reflexive space with an example. If
B is a Banach space, prove that B is
reflexive <> B~ is reflexive.

Or

Let B and B' be Banach spaces. Let T be a

continuous linear transformation of B onto
B’. Prove that the image of each open

sphere centered on the origin in B contains
an open sphere centered on the originin B'.

State and prove the Banach - Steinhaus
theorem.

Or
Prove that a closed convex subset C of a

Hilbert gpace I contains a unique vector of
smallest norm.

State and prove Bessel's inequality.
Or
let H be a Hilbert space and let f be an

arbitrary functional is 1i”, Prove that there
exists a unigue vector y in H such that

f(x)=(x, y) for every x in If .

Page 7 Code No. : 5385

4. (n)
{b)
16. (a)
(h)

[at !f‘,. ry '} be s finite orthonormal set in

a Hilbert apace 11 1f = in any vectar In I

prove that }4 [(x, e, ) Pzl unrd
=1
x- 2:{1. e, )e, Le | for each
]

Or
Show that an orthonormal set in a Hilbert

space is linearly independent

If T is an operator on 1f for which
(Tx, )= 0 for all =, prove that 7= 0.
Or

Prove that an operator 7' on [ s umtary
> it is an igometric isomorphism of f/ onto
itself.

PART C — (5 « 8 = 40 marks)

Answer ALL questions, choosing either (1) or (h)

16. (a)
20. (a)
(b)

Let M be a closed linear subspace of a
normed linear space N . Prove that N/M 14
a normed linear space. If N is a Banach
space, prove that N/M is also a Panach
space.

Or

Page 6 Code No. : 5385

If T is an operator on H, prove that 7' is
normal < its real and imaginary parts
commute

Or

If P is a projection on H with range M and
null space N, prove that M L N <P is self

adjoint. Also prove that N = M* in this case,
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PART A — (10 x 1=10 marks)

Answer ALL questions.

Choose the correct answer :

1. A space which contains a countable dense subset
is called

(a) Separable
(b) Lindelsf
(c) Second countable
(d) Compact

Find the correct answer
(a) Subspace of a Normal space is normal

(b) Product of Normal spaces is normal
(c) R? is completely regular

(d) Rxis regular but not normal

7. Theset is locally finite in R?

(@) {(n-Lx+1):neZ}

o (o))
o

@ {(x,x+1):xeR}

8. Let A={(n-1,n+1):ne Z}. Which of the following
refine A.

(a) {[n-%,n+g—):nez¢}
{(n+%,n+——) nEZ+}
(c) {[n-l.n+2) neZ,}

@) {(x,x+1):xeR}

Page 3 Code No.: 5386

10.

Another name for Regular space is

@ Ti ®) T,
2

@ T, @ 7
83

Every regular Lindeloff space is

(a) normal

(b) completely regular but not normal
(¢) regular but not completely regular
(d) compact and Hausdorff.

A space X is completely regular then it is
homeomaorphic to a subspace of

@ [0,1y

(b) R™ where n is a finite
© R

(d) (0, 1) where J is uncountable

Tietze extension theorem implies

(a) ;I‘he Urysohn Metrization theorem
(b) Heine- Borel Theorem

(¢) The Urysochn lemma

(d) The Tychonof theorem.

Page 2 Code No. : 5386

Which of the following is not true

(a) Every non empty open subset of the set of

irrational numbers is of first category

(b) Open subspace of a Baire space is a Baire

space

(¢) Rationals as a subspace of real numbers is not

a Baire space.

@ If X =UB,l and X is a Baire space with

n=1

B, # ¢, then atleast one of E,: has nonempty

interior.

Find the incorrect statement

(a) Any set X with discrete topology is a Baire

space
(b) Every locally compact space is a Baire space
{c) [0, 1] is a Baire space

(d) The set of irrationals is not a Baire space

Page 4 Code No. : 5386
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PART B — (5 x b = 25 marks) 14,

Answer ALL questions, choosing either (a) or (b).

11. (a) Let X be a space with one point sets in X are
closed. Prove that X is regular if and only if
given a point x of X and a neighborhood U of
X, there is a neighborhood V of x such that
VcU.

Or

(®) Define Ry topological space. Prove that Ry is
Hausdorff but not regular.

12. (a) Examine the proof of Urysohn lemma and

show that for a given T,

f_l(’)=[ﬂUp—UUq}, where p and g are

rational. - " 15.
Or

(‘q) Prove that every normal space is completely °
regular and completely regular space is

regular.
13. (a) State and prove imbedding theorem.

Or

(b) Prove that Urysohn lemma can be proved by
using Tietze extension theorem.
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PART C — (b x 8 = 40 marks) 19.
Answer ALL questions, choosing either (a) or (b).

16. (a) What are the countability axioms. Prove that
the space R. satisfies all the countability
axioms but the second.

Or

(b) Prove that product of Lindelof spaces need not
be Lindelof.

20.

17. (a) Define a regular space, a Lineloff space and a
normal space. Prove that every regular
Lindeloff space is normal.

Or

(b) (i) Prove that every normal space is
completely regular and completely
regular space is regular.

(ii) Prove that product of completely regular
spaces is completely regular,

18. (a) State and prove Tietze extension theorem.

Or

(b) State and prove Uryzohn's metrization
theorem.
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(a) Let A be a locally finite collection of subsets of
X. Then prove that (i) The collection
B={Z:Ae .A} is locally finite, (i1)
Ja-Ux.

Ae 1 Ae 4
Or

(b) Define finite intersection property. Let X be a
set and D be the set of all subsets of X that is
maximal with respect to finite intersection
property. Show that (i) xe AVAe D if and
only if every neighborhood of x belongs to D.

(i) Let AeD. Then prove that
BoA= BeD.

(a) Define a first category space. Prove that Xis a
Baire space if and only if ‘given any countable
collection {U,} of open sets in X, U, is dense

in X¥n, then U, is also dense’.

Or

(b) Define a Baire space. Whether @ the set of
rationals as a space is a Baire space? What
about if we consider @ as a subspace of real
numbers space. Justify your answer.
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(a) Let X be a metrizable space. If A is an open
covering of X, then prove that there is an open
covering & of X refining A that is countably
locally finite.

Or

(b) State and prove Tychonoff theorem.

(a) Let X be a space; let (Y, d) be a metric space.
Let f,: X >5Y be a sequence of continuous
functions such that £, (x)— f(x) for all xe X,
where f:X — Y. If X is a Baire space, prove

that the set of points at which f is continuous
is dense in X.

Or
(b) State and prove Baire Category theorem.
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