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(8 pages) Reg. No. :

Code No. : 41151 E Sub. Code : JMMA 12/
JMMC |2ISMMA 12

R.Sc. (CBCS) DEGREE EXAMINATtrON, APRIL 2019.

First Semester

Mathematics / Mathematics with CA - Main

CI"ASSICAL AIGEBRA
' (For those who joined in July 2016 onwards)

Time : Three hours Maximum : 75 marks

SECTIONA- (10 x 1 =' 10 marks)

Answer ALL questions.

. Choose the correct answer:

1. If the equation zx! -3x2 +2x-3 = 0has one root

o)z

'i'then, its real root is

'9.(a) =3

c)z
(d) I
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B.Sc. (CBCS) DEGREE EXAMINATION'
NOVEMBER 2019.

FiisUThird Semester

Mathematics - Altied

ALGEBRA AND DIFFERENTIAL EQUATIONS

' 
(For those who joined in July2016 onwards)

Time: Three hours Maximum: 75 Parks

PA.RT A- (10 x 1 = 10 marks)

Answer ALL questions'

Choose the correct answer :

1. If d, F, T are the roots of the equation

xs + 2x- 6 = 0, then the value of aBY is

(a)0 ft) 2

(c) 6



't,

j

{
-d
!.



G.

.-4,



O

-t.



E.-

'-a t



'4.



F'

'4,

j

{



^ 
frl

oH
-o: 

I 
P

lX
 s 

Y

*e i 
a

il 
F

 
J

$ 8' 
9-9 

3 
.E

trg;ir-,,-..r"
a A

 
C

 G
 e 

E
 

_.' S
* 

.v 
ll 

6r
C

-9ie{',g*-d=
S

=
S

=
..l

.o 
g 

..!8 
tr? 

o 
c 

1l
rr 

r ,o 
t 

E
I !I 

el g8 
p:

,l A
 

+
 

a 
'..- 

c+
r 

=
n 

=
c

-lt 
.gd* 

g 
: 

: 
H

 
H

i 
ot; 

g 
3I 

E
 

E
-L 

c ?A
 

6 
S

 
b! 

ol 
o)

-.i^ 
d

; 
? +

<
 

5 
z E

 g 
g

-. 
t d-€ -.. 

H
, s 4 

€
Y

oH
 

4-: 
- 

i)
F

l\ 
j

E
R

 -. ,^ 
j' 

- 
,i. 

t 
rit ? 

a 
^ 

a
!Is,g 

tssil:, 
j2 

-e s 
ri 

\:2

8

^,l.
I

-Ld^fi
IY

.:
'H

-
.i 

c)
,_>

 
+

)c)

/-: 
+

)
-:2 

u)

c+
r

ql8
a4.

^^ 
I

#vvv€

E
-.=

(,ro
v 

g 
E

:
v>

tr
l-n-

11 
ltr=

'a-

2 
3 gE

t i
E

; 
€ | R

 g : 
E

3=
 

b t a >
'. 

=
 

;
F

lE
sgE

 r 
eb

E
ri 

H
 E

 4 .E
 

x 
,t 

e
frq 2 H

 2 € 
3 i 

E

E
F

i*::a 
rE

H
igF
8o 

B
 E

 E
 g =

 € 
Y

ca 
" 

uE
 3 

€
9E

:d,c)
* 

t ;i 
€

F
q 

.E
 

E
r 

(- 
r\

z\rgv

tr

F
rl

,/^ /_:

c{ 
O

 
c.l

r<+61
iQtr; 

7-\ ,a
=

i 
-9 {,

tr-
$

ll

nl 
-E

- 
--r-

Ts,a^
a-op.v
d.a4

Itd:

,l
.T

 
_:_

z-F
-c

n 
-: 

-
qi6O

-
v

r.i 
rt-a

-B
!t

P

v 
v

.j

N

N

a4.

0)

€NhqN
tl

6i

aj->
\ 

e1
F

lIN
\U

V
\\*+

g 
,^ 

/'-:\
A

 
d

o)V
v

0)c)
.a

0)a'1

{J<
H-r 

-._
bDc(6\.+
tic)4^^

t-vV

co. 
>

F
r

: 
8.6

: 
<

3
! 

E
=

i 
>

*
: 

-Y
i

i 
.. 

ri
i 

om
i 

:l/
.: 

5E
A

 
,lE

V
IA

Z
j.ab0q)

l'v'l

rO6a60:vZ
ct)
ooH

E
v

.^ 
f 

\
\:iv



X
 

lE
{ ..i

' 
€ 

a-.F
' 

ft 
:::'

+
 

^ 
!, 

H

-dO
!

v'++
o

c?.
oJC

O
+

o-
N

si,
+

o
LV

. 
- 

r\
.lo 

X
 

\J
H

lral+
i

vv

L'J 
. 

d)

-r,<
i.D

t!
v)d

N
.;,;

*"1 
F

l
T

 
c!.:

!-l 
:r 

tr6)

*la. A
 

E
2

x" 
+

(d
rl.a
T

hi
9H

N
^-^

F
!

T
 

;i 
'i.)
a-

\=
, 

O
 

H
#

'lo
-lco'^lvt-
.'r 

| -A
r

q=
d3

i. 
.i

-qh
u

cJ 
qii 

!
-;-c--_g
-rr
3vl 

1.1€
7,JE

\>
=

€vl 
sr.\

tr.R
U

;
Q

n=
H

F
o'o

9? 
-*i 

t 
I 

I 
3

F
 

gf 
^a 

-", 
b 

a
>

cr^oQ
doc)

E
 

cd- 
i 

o 
r.'- 

-
O

 
.E

 
(d 

O
 

-a 
a

., 
*J2 

? 
* 

e 
Z

 
c; 

.9
. di 

i. 
t€ 

3 
! 

f: 
F

 
: 

A
 

pd 
i

hI 
o:-! 

Y
 o I E

 
U

 +
 

L) ; 
3

A
 b 

d=
iJ 

X
 

iD
 d. 

- 
lv

7 
vc) 

? 
3 

qorl$ 
I 

i
+

:d>
:!rr-q+

o.€
(d9 

--.i9
a 

=
 

E
 

il.E
'T

 
| : 

=
 

o 
Y

A
 +

 
E

 
t

e7^!rvD

sE
 S

-e * 
tE

 H
-lh * 

E
oJ.-IJ
&

5 
=

 * d 
&

 E
 5 .r 

A
 d

3 
0 

3 
0 

3 
03

t=€flI

(H
 

frl
o_1(!

.2^9
r).i.v
.:26!r.V
dF

66
-:r:!>
d 

) 
'9 

E
 

E
 

d.
R

 ^ 
I

grg 
f 

G
 

t{ 
cd 

z
b-c 

' 
- 

{ 
I 

K
 Q

 
3 

e
iE

 
"H

 
S

 E
;; 

F
 

H
 

E
d e 

,^i 
,_{ _ ; 

H
 g x 

! 
_

o? 
q oo T

 a I 
; 

H
 

co
\/v/ 

';i 
ro € 

! 
t 

,. E
 

S
,gxE

-bdd
sl.- 

ro 
,; 

! 
o 

o
i 

la 
., 

v 
Z

 
i 

-i 
t 

l.i
r 

l+
 

'q 
1 

o 
^ 

+
) 

X
?l * 

+
i 

' 
.i 

.E
 

tr 
a

.r.l 'o 
r^ 

Z
'=

 
F

q 
?, 

a 
B

 
d

7r 
g fr 

bn<
 

E
-1 1 b € 

E
Y

 H
 

S
"g 

F
<

 ,3 Z
 s 

3
-- 

o r 
*X

 
* 

J 
tr 

'i 
d

.E
E

E
oo)tri

b 
E

 3 tf 
o 8 

i; 
B

 
a

(t)>
gH

0)

f, oe 'iE
3o 

Z
 ri @

 
o

A
'-l

^i. 
=

 

- 
F

l

q)
, 

--.>

^

rllF
{

$
!i

61

/a(! 
(.)

tl.l i
.fl 

i
vtR

tvdQtriC
)

+
)

--:It-
f,lsr.i

q+
r

co



\ocozO

b!C
6Iol
c6<

1

rrzaa0)
axllIc
!.4 

x

>
P

d
a4.

.rl0)
€+

)
a

,la.

r-|
:

V
I

Q6)H
r

l9i
d) 

'-
(D

 
C

I)
0)

.. 
b!

v!
'F

 
a.)

Fvii

F
9

$rd
c(7
44.

6
:{

-,F
l^

vv
+

A

€eq
d.-A
D

V
b!l{

o0)
H

!^
A

. 
X

."! 
!

R
?

o
U

,tra)
.-H

\\
osc)bD

+
nl*0)i
v:

A
+

'
o{j6
F

r 
..

uA
+

a4 
v

7o-9
F

till 
9! 

'61
F

r
:O

.+
atr(J-.>
cl8 

O
 

. 
'-1

trt
=

l 
t 

o =
. 

-t-

o 
.d-->

 
+

) 
*

t-A
{r-.d)=

r!4v1
E

 
E

 
a 9 

E
 

-'lR
+

)=
al_i

A
X

=
O

Y
c6.=

Y
r

d 
g ev 

A

o30
co-

tr-

-

.A
€+

l

R
:

N
*

tr^{>d{
t 

- 
/'--\

i 
X

'-{lc
aqi
.ra
hol
-O

 
tf 

/'-
d 

.i 
-lo 

I
\-/ 

- 

lJ
4

;t6 
6-

tr,
qdor
6,1.
^tv
HcE

,,^-.
v*F

!v-kc)
j5q-i
ai€

,.:.

AF
(

,.:.

!-^v
.Yo(/,
b! 

c,

O
F

T
>

o;
d>

l
U

H
()o!
,O

?
G

t 
a

:l 
sl 

-<
-l+

 
+

l 
€

al* 
*ld

.=
l 

(/)t-
'ar 

9l 
-6

'-c
l.a.l 

r-l 
F

- 
'j

r 
\ 

L/r..| i
u1"c)
614q.t
Y

Y
:-

.-t,vlJ

bA
o\Jo)

a=.\S
.!4o

-
+

)O
j

fh!
cd;iriA
d=

d(d
-/t9
P

4
o)

eyS
i

=
-!

*.-aa
|J]C

5'iF
r

,.1C
g

v€
^9. 

I
a-\d7g
-.1 .u) 

:i
fr.tx
.: 

:\
-*gboq)
oc>
4 

.i 
.H

;q.:
ltv4
..Z

d
--+

'1 
4E

X
 

" 
-\J

11169
vi'nlV

tr
t'-

r\ 
a 

-
vo=
E

r=
-H

a?. e
<

i 
i

O
.F

tatc)V
-.

r,(o
lv

@F
t

6Ocl

---



at{o.E
*-

(dhta
H

V
V

.t+
)

't{
q)hoo€.Hd

q.d
# 

ar5
a o 

F
>

,
E

 E
 

ot{ 
8Z

F
o5\+

r
F

{|a2ll 
o

rrd),A
,^,r

t 
- 

ir ,---\ 
re_ r

A
 

6'* 
*'t-z t? 

<
tt' 

H
* 

\-'-l 
A

^rJ=
o=

3 
b 

r
Irle9Y

E
lo9+

+
)

E
: 5 

U
.* 6r. 

.f
P

q 
o\--rJ 

=
 

ij
447

^\ 
i,"'--------'r 

C
\ 

q)
t+

r".R
.+

rBfi 
r-____-___-z l:: 

O
 - 

_
'^lH

6 r---------r 
rr 

9
6S

-e3e-3eF

ol{rOF
-XatrooF
r

IHF

1Q=
=

 
E

 
6

=
=

 z 
s 

E
?- 

g 
, 

u
-.tr1 

ltr
€ 

Z
 

3€
Oj€ 

xo g i g B
ch 

E
H

 g : E
 ?

H
* .fi E

 F
 E

F
{ 

H
H

 f * H
 

H

6 
6<

 E
 g B

 .i

i 
H

 
€Z

T
Y

H
g

rici-fitr
Z

H
T

-b
ooO

zb0o

H!9$zoEaobo

I 
I 

ts 
-e e q 

h 
6 

':1r
. 

g 
E

 
E

 
g'" E

V
; 

f ^; 
E

 6
o,: 

tii€;E
*E

 €si€
x E

 u 
E

 f 
E

 
'i"Y

gE
 

-o. 
ae

^pqE
; E

'=
 

I*:il 
T

€E
6E

;
ahQ

+
 b 

-s ! fi il$A
g 

*,E
f E

 x:
ltE

E
E

 igE
;+

si5 #s:!ir.
T

E
E

f;s E
5.fi E

*;s+
 E

.?E
E

*E
?€iS

sf €aq=
f d:t-f x d:€;E

a:+
9

egE
g -c 

t !=
5 

A
d8;E

 
f; A

E
 €rI

t.E
=

g 
o >

,>
g 

T
 X

 
i 

--B
S

 * 
:qt 

I 
d

;a€€:Y
i +

+
{r ia?sx* g5:* iE

E
35g$ o- ; 

-s E
rre.a a$H

$f;5 - 
I tb:

"T
g# ; 

$ g E
S

#E
 E

li=
d# eo # 36E

B
-\^^.^-

a oo 
3o3 

o 
o o 

3o
ei33R

F
I]

!.zEO.s0)ho

H

HoC
O

F
{

ri:ozoEoarOobD
t

C
Q

 tr-

,^ 



$ ilE
lE

 e$ ;ul
E

 iE
 I=

iP
 {{ ig 

E

E
 €E

 fl$E
E

 IT
i-3{-lE

iis-f,gi -$i -

l;;l€iIE
f3;;ll

ill
a.

,d

4o
al 

-. 
4

d 
\lv 

.-#

oY
r

E
H

.q)^
\.7 

\----l 
. :Y

$-o{5
iltilti
F

N

>
,

dI

e9.2

ill

J6lF
{

A

4a

trxr

ocE
v

lil

I
c6 

lI
al

.dlA
l

I

-l
I

Edcd ,-.trS
J€ 

E-
O

H
tr

E
v.t

->
-str

_**il|ill
--ivN

^llllvNl.t()

39t 
O

 o

+
).l

+
)a+
>

O

iletop.o1=
l

tl

tl
5 ,'-----r
hn 

^ls
_ 

rylv

xrL
vtv

i 
\_____-_-,/

t
>

{
.+

)
atr.l
vxxF

e
v.H

6

aoQ
9E

 c 
h

9! g-q €
E

f n E
 

E
H

 
bo u*F

 
tr

f E
E

€ *
,o9X

q 
q

,<
 n if 

g 
E

toui:9+
)

vq*?'c
IA

H
V

I'l-aL
'!x6.

,.rra;=
-o)

I 
P

N
E

 
4

:;,d"'od
?,1 b e 

'=
d"l 

F
E

 
*S

. 
H

V
I

6<ks3O-i

6tl,l
-1- |

-l 
(o

+
ldl

il

s+
:

+N
'$

+

*F
U

1.1 
f':

..:. v
;.'i. <
oooal+

P
+

9^.
Q

^6XxY
*r.D

i5

*q 'to.
l9)
vpTt9 oq':
dH
oc:
5€ar-

ctfo
E

Eopo5o!trdcr-
o6= o@ue|5o

r-l
xF

{
C

o
F

{
|.'t

:A'/.6
'-{oO

O

vvv

.rli
$r-.i

+
sO

c.i

I

oa.

e9
vv 

c\

F
.

o
.. 

+
)

r-{ 
LO

 
:

dl-
tl

A
d"l

vvv

ho

tr
a.O
'A

 
H

va=Y
*

H
.A

 
ad 

c+
r

\- 
o

*..:>
a

Iq)

^€
A

 
A

 
!

9.:i=
)d

-Iro

lr^

al

+
)t-trat)

c+
r

illI

F
.i 

ts

,aa

dtr

cF
{

t{

F

r(),

R

(Dh!

A
C

-V
 

NdAH

iorI 
r-l

^^-99

Io,dI
v.dbo-9{rE

 
>

99F
.9



t,

I



,I

-t.



..4,

:;

i







a





t



Hc{
en 

I
JA

V
tr]$
5tr
 Y

C
.v

;8 
z

A
\C

)
F

+
' 

E
&

i 
s

E
€ 

..
=

l
'o=

ic\
tr+

)A
fl8 

e 
F

7 H
 2 E

 
A

3 5 
d 

b
traJq)
5JE
8 3 E

E
o.E

 e 
x

-C
 

+
i 

cii

E
 E

E
 

E

(E
.a'o'd

v 
v 

v 
v

a'q)

fJ

.9e@
oeo

{HE
i'

?e
z 

ip 
E

0 
E

: 
3

F
 

? E
 

a 
tr

3 
:i 

E
 6 

i
H

E
 E

lR
g 

:'E
 

€
*E

 
bO

ig .?'- 
=

 E
 

E
fic\'; 

|6 
I 

l 
g;. 

.E

H
H

 H
 s =

 7 
F

{ a F
 

t
H

E
.B

€V
 i 

: j 
A

 I
F

:6trH
ag 

31F
 

i
H

F
 

,.E
 -g F

1 d 
t 

b 
R

 
H

:o 
t-. !

sz sH
E

E
 il E

 E
 i

U
 

E
E

 f 
.g 

E
=

/qE
O

lE
E

_d 
€E

 
s 

t
q 

l'.E
 

5 
E

F
qS

el 
d 

s
oE'tf!F

N1(!

?.oEoaj=aHC
{

f-ro:ct
G

'Z
goE

.?
ed dzb'b

q)

E

..{ | }i
lldv\

H
P

O
d

6q9
o 

tr 
)..1

oxtsi
d4H

aa 
.R

v 
v 

I4= lir

_(U
.q

d\/l.
o

83 
=

o.oA
o.€it

*
?6 

+
r

v 
v

tl

{+
)

olro)tro+
)dIk<

+
r

o+
)0)oq)

F

a
+

J

F
rs

I,/^

:-aE
.V

V

"odd
vq)

d9
d 

0-9
'F

 
6:

oc)o
E

 
F

 
tr

trF
?(!6
;r*
',ov
=

 
b E

 3b
€ 

t€; 
f

'S
=

 
a E

 
€'6

-idd,atr
t!J-h

qE
eG

'6e
-.dV

V
V

v

oti*

*l*
:

- l?'r
Atl

+
i

3e

88t+
O

F
I



tr
l

o fl P I F A !. o @ ti p 6 o !t E s I

F
 e

oe
oT

 o
o

.o
H g 
Ig

 1
g 

H
 'r

F
irr

d 
R

 
H

F
 

qH
5[

sd
E

e.
i/U

x
F

H
g.

rn
g

!(
D

eg
6'

;
B

 E
 

80
P

E
p

oo E
G o p c) o t- o- F
l

lJ 9

vv
vv

F
F

 
!d

F
 

!d
 

\r
,

6'
 6

'6
' 

6'
 

Y
Itl

lit
E

lu
5g

E
B

ilM
"

?F
??

 
\+

,
a5

'a
(D

d9
-+

H
. 

+
 

- 
F

. 
F

oa
tF

l(D
v

.F
: 
E

 
t

3g
 

E
 S

E
.9

H
.

F
i!@

oB
o

og
p

E =
.o'tu

l) @

F
i

- 
o 

e 
ga

,; 
-;

€,
; *

*;
fr

tr
o E
+

 
;X

 F
H

X
 

69
o 

F
E

F
E

 
;; 

8-
 

IU
F

 €
 3

ftr
 F

l i
r 

g[
e+

r
nl

 
b'

g 
&

: 
q-

 
5'

=
' 

F
 ^

f;"
 

a:
 

oE
-,

B
 1

E
 o

 t
ic

o 
":

9
[ 

+
g 

*-
; 

il*
 v

 R
*F

: r
 r

6a
 

I 
q€

 
5-

5 
8l

l
o.

 R
-

F
 -$

 g
 +

i :
*e

t
O

'.)
_F

,P
P

: 
€ 

E
 

€€
 

E
 B

 s
=

E
 

H
 

.t 
F

H
 

B
 

I
pc

n 
- 

i 
;'i

6 
6 

E
 

a
iS

 
R

 
{ 

#-
 

S
P

' ):
?w

 
6'

 
&

 
r'H

' 
B

 Fi
;

oo F
5

8

so
.

@ r o- ts (D c I d o F
'

tD E O
L =
.t<

ii8 s! ct it o F (n

9.
 

-o
. 

d 
It

v 
v 

v

ee

is
 F

 1
 g

O
it 

5r
 

a 
$'

aE
92

9 
Z

 
i..

5
!i H

'c
lc

.(
o

7I
 

t 
B

F
 

E
 E

 a
 o

(Y
D

a
.' 

H
.E

 a
p

/-
.t 

tr
 

ei
b'

 
=

-.
 a

sa oF dt
F ; :.9 F
3

vu
.

C
rr

 
b

{t !9
0 ta
fr



e\t-1t?
o:C

'

zoEoaroobo

d

q 
sE

F
.V

E
F

vqE
g

o-o6
H*H

 
H

 
fi 

tr: 
T

,
.P

H
 

E
 

S
 

q S
 € 

il
5H

. 
H

 
B

. :: 
) 

.e
s 

E
 Z

 
g a: 

€ I 
{ 

d 
E

F
 

hd 
I 

H
F

 
ut s 

E
 

6 
p

I 
F

.e:' 6''! 
ts

E
:E

dtf E
 E

A
A

 5s{
H

 f;E
 

E
s ? 

n ? j 
n 

t
c ; t 

.s T
 +

 
a t 

{ 
*s' 

E
.2 ts€ 

-.X
inur 

y; 
E

 
a

\r&
S

 
:E

'S
.E

{ 
€ € 

f 
E

ei
a 

:-E
 

a a t 
E

 
f;

rt;iE
\?r?r?iaaa

ooo
F

.

+
)

+
)otiq)

+
)

^l 
h

>
.1

','l li
u'lv

-l 
\J

ril+tl-r.t

H

.;
aHe(6
bg

d

v*

6 
h 

a
!Y

c)
:E

'i
E

'6 
6

h^A
oH

tr
s 

.H
rrB

cd
@

P
a

xc)
eg€
lot.5s

O
E

 
3

H
 =

, H
siH

v

oBq6
E

ivI

f;.e 
E

 
c6

; 
p 

ii -E
 ts 

u 
cE

 i; 
E

i€ 
tE

 ; 
's 

G
:

fi; 
3E

 E
 

s s$; 
g

E
o 

E
a 

; 
E

t[ 
*

€e 
;i 

i-c, ; 
E

i,I 
:

;E
 

** €g1;E
;:; 

A
j

;i 
5 i€ ;;d *E

 irE
 \.r

I.E
; T

;;E
 

€E
 F

E
#9 E

$
E

E
E

 ;€ E
E

 f f ;€*J 
#5p

(d

,rj

.o
d.{,

!
6



se
F

ee
o

6'
F

 H
9 

E
'F

pc
5 

-'H
5<

 
cz

 
H

?
ts

.o
 

6 
(D

5+
\+

=
;-

 
e-

F
F

 
9"

*
lq

F
 

aF
:-

 
gi

pF
)il

\,(
D

is
) 

o.
.' 

,t 
-

+
 

:u
 ^o

H
 €

 
J 

9H
 6

.

B
 

!u
 

1.
.

i' 
E

B
o 

6'
 

;+
E

.
: 

a 
6'

8
5U

 E
 

€H
6'

go
I 

7 
? 

H

=
te

|
6?

r
a0

)
A

et
sH

'
c.

a?
H

Jn
g

lii
!E

*c
n 

a
(D

e|
.e

F
E

rp
 

p

=
'8

 
5'

=
p

H
.H <
D

 
=

(p
F

 
p

?f
u 

E o
xo O

H 6q
F o

+ F
F F

l o
o rF F.O 50

F
,o

E
F

o a r.
,i.

(t a D
) e; o p F g E 13 o (D D
- 

r'l

o n @ ci !t o o E
I o F
t

F
U

F
)

oq o { o o g o z I r C
I

-I l9 tr
t

\e o p(
t











(7 pages) e$. No. : ..................

Code No. : 41383 E Sub. Code : SMMA 21

B.sc. (CBCS) DEGRE; EXAUINAIION, APRIT 20re.

Second Semester

Mathematics - Main

ANAIYTICA.L GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

' PARTA-(10x 1= l0marks).

Answer ALL questions.

Choose the correct answer'

f . ihe equation of the tangent whose vertical angle

dis
't
(a) L=pcos9-cos(?-Q)

r
I(b) L= pcos?+cos(?-Q)
r
I(c) " = pcos?-sin(?-o
r
I(d) ' = pcos?+sin(9-Q)
r

t



l.



l,



-4,

i
$



14. (a) Asphere ofconstantradius kpassesthrough
the origin and meets the axes irt A, B, C'

Prove that the centroid of the tuiangle .ABC

Iies on the sphere 9(x2 + y'' + z2) = 4hz .

'Or

(b) Show that the plane 2i - y -22 =16 touches

the sphere *'+y'+z? -4x+2Y .22-3=O
a,!d frnd the Point of contact.

. 15. (a) Find the equation of the cone of the second

degree with $asses through the axes.

Or

O) Find the equation of a riglit circular cylinder

ofradius3with.*i. "12 =Y;4 =":1 .3 6. 2

PARTC-(5x8=40marks)

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

16. (a) Show that the four points (4, -1,2),
(O,-2,3), (1, -5, -1) and (2,0, 1) lie on a

sphere whose centre is (2, - 3, 1) : Find the

radius ofthe sPhere.

Or

Page 5 Code No. :41383 E



E-

!

-r.
-,



(b) Prove that the lines +=# =*,
r+3 - 

y+r -"-4 ^r" 
goplanar. Also their

-4 7 . - I
polits intersection and the plane through
them.

A plane passes'through a fixed point (a, b, c)

and cuts the axes A, B, C show thatthe locus

;f -th" centre' of the sphere QABC is
a b.c . l

-+-+-= 4.
xyz

'Or

19. (a)

(b) The Plane ABC,'whose equation is

tc s the C' Find
a
the .the of thq
tria 'obta nates of
its centre ahd radius'

20. (a) Find the condition for the equation

F(x, Y, z)=axz +bYz +bzz +2fYz+2gzr+

2hry+2ux+2uY+2wz+d'=O

- to rePresent a cone'

Or

O) equati!'n of the ri
scribed on the circle
0, 0), (0, o, 0), (0,

guiding curve.

?ase 7 Code No. : 413E4 E



(7 pages) Reg. No. :

Code No. : 4033f E Sub. Code : JMMA ttl
JMMC I"1

. B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2q19

i : First Semester

Mathematicq/ Mathematics with CA - Main

CALCULUS

: ' Sor those who joined in July 2016 onty)

Time : Three hours Maximum : 75 marks

PART'A - (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The locus of the centre of curvature for a curve is

(a) Involute (b) Evolute

(c) Complete (d) Regulbr



.- r.

:,
I
{

{'



12

6. I lxv dx d.v :tt "
00

(a) o

(c) 1

ft)1
6

(d) q
2

7. If * = u(rn ,)r = ,(t * r) then +4 =
o\u,u)

(a) 1+u+u (b) u+u

(c) l-u+u (d) !-u-u

8. Change the order of integrati"" iig-1 d.x dy
3i v

1J *! aJ -tF ?p ' F ra '(a) | l:-dx dy (b) | l" dx dy
JJ lt Jl tt0x " 00 "

1t, -vlle "(c) | l:-dx dv (d) None of these
.tJ 1/
00 r'

Page 3 Code No. : 40331 E
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(7 pages) Reg.No. :

Code No. : 41153 E Sub. Code z JMMA2Z|
JMMC 22ISMMA22

B.Sc. (CBCS) DEGREE n:XaUrNeTION, APRIL zlrs..

Second Semester

Mathematics/IVlathematics with C.A. - Main

DIFFERENTIAL EQUATIONS

(For those who joined in July 2016 onwards)

Time : Three hours Maximum : 75 marks

PARTA-(10x1=l0marks)

Answer ALL questions.

Choose the correct answer :

' . ^:v
r. rhe solutio not !.1=l = o i"d,x ll-*" )

(a) x'y' = "
(b) sin-t r+sin-r y - c

(c) tan-l x*tan-r Y =s

(d) tan-r x tant-l Y=s
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(8 pages) $,eg. No.' :...........-..:....-.._.:..__._....

Code No. : 40345 E Sub. Code : JAit{A 21l: sAlvIA 2r

B.Sc. (CBCS) DEGREE EXAMINATION,
: NOVEMBER 2019.

SecondlFourth Semester

Mathematics - Allied

VECTOR CALCULUS AND FOURIER SERIES

@or those who joined in July 2016 onwards)

Time : Threl hours

PARTA-(l0xt=l0marks)

Answer ALL questions.

.Choose 
the correct answer:

1. If A =u"i +uj +2uh and 3 = I -uk then

*tu.r-)i"
(a) 2u-l (b) 2u+l

(c) L- 4u



-r.



:egion bounded bY
6. The value of {l ax dY over the r

.(a)2(b)4
(.) i,0

7. If R is any closed region of the ry'plane bountled

l'tdx+xd'Yis
bY a simPle closed curve C then 

' 
-

(a)1 (b)0

(c) ,T (d) 2tt

8. Green's theorem connects

(a) line iniegral and double iirtegral

(c) doubleintegral qnd surflce integral

rce integral and volume integral'

9.' An example of an even function is

r --l

O x+xs x+q'

Fage 3 Code No':40345



'1.
't.

.:.

{
i.



f,

:l
:l



'r.



'-.-' :'. : .'1/:.F..^t'i:...ii



'r.

.:

:i
.!
1i{
',:



t



tr



I'



,.



-4,



,



..4,



I?

|'r!

<
{

zOct0)b!

cotr.4

o-rr 
.2 

q

55 
€ 

ts
jjnl 

:+
r

H
c 

a 
3

-5>
- 

€ 
o 

S
 

q
+

r!\ 
O

 
6 

A
\'oA

C
-o

€>
 

€g 3 
A

 
?

*ru 
i 

; 
^i 

F
i 

8 
* 

N
.i 9

;j1 
tr

.ll 
,-\ 

: 
'i

o7'-nfi--d
Q

<
 

=
 

r, 
a 

I 
ry 

g 
I 

9
o\-
x.^-H

V
ci=

.d
a=

F
 

.E
 

o)
lJ!{Ja{
- 

d

,. 
o

.F
s 

E
 

6 
I 

q+
r

:<
 

a 
h 

o 
o

O
Q

 
H

 
A

.
O

O
O

=
l1rarT

C
s 

P
r 

tr 
\ 

ic\. 
V

^rQ
O

G
)a^v

.P
.: 

H
 

H
'a( 

o 
d 

-e; 
G

'i(
. 

:i 
v

\* 
a. 

\\ 
'=

 
=

". 
Y

 
/'->

tsE
{3e 

H
 s9 

B
S

S
g

O
PI

G
a(

/.:

ll

+

Io{O
E

c\ts
d^

F
l 

.=
toro

E
(sE

tr-
F? 

r 
E

 E
.>

 
'

; 
4 

5 
E

-q 
{

A
^@

.:E
\ri-i=

xcsagR
S

iilE
Jgs5€i-A

io;F
C

s
2 

Z
 

q 
i 

! 
1 

I 
t 

I,i aa 
F

 
aa

=
 

H
'.! X

 ? 
'-., 3 E

.e-e 
n.r--e

X
iF

S
E

o=
8\r?

E
f tA

 
E

 
?1€ 

I 
E

E
:-(drolo€cd.a

E
14

O
?trlE

:jP
ca

r,r.:ccB
H

=
i€i.:A

+
-,-:a!-9

uc$H
o4qro,F

'+
iX

.qn-lH
l

R
 

U
 

E
 

e 
I 

* 
d {n(

O
-d+

r0huF
a

.Y
l 

E
 

9. 
F

i 
ti 

'd
-c6o'qcd<

1
\,-:vvvv

d\
aiA

n 
.:F

-ic.i

ffm
-.Q
5->

=
-r;EOar-'1

rO.nt

z
aP

" 
C

)
C

S
 

'IJ

i7 
\J

zb0

\A
(

(daboa1

.Vq)dq+
i 

-i
Avv-*->

9

+
)c)d- 

+

F
-

ro

a-_̂ tj 
,<

 l6I
€9
.a(t),er-)
56 

- 

v
D

Q
)

\a:O
,^\

H
-d

v

c.j



!s 
f E

 
E

E
 r 

J 
€ E

F
ss 

E
 E

 B
_ E

S
 E

 
: 

E
 IE

cs 
d 

a<
 ? 

:H
 

{d 
f 

E
, 

:
t$ 

H
E

 I E
 

E
s; e.g H

., 
F

 
;

ii 
;l ii 

i*$ i,; ggE
 t t

;: 
! l; € E

 
H

s+
 E

s :i g g ;
:* 

5E
€E

E
 sE

gE
 E

:5*F
*5; 

$
€A

<
 

E
ts S

 A
 

E
B

t :g 
E

 
^,, 

F
i

g*; sfigi-.*relE
 +

:f 
s

tgH
 

gn t * 
.*iov .q 

X
$ € 

E
c.

&
B

d &
E

&
F

 
sE

Q
JE

 E
E

# 
*=

F
1

(0ro:ct
zo<
toOc\

.bo

A

,^:R
vv

riH

^{

j

/1
^d

vv

crj
r-l

c.i

gcd 
€ 

rg
6--^

q.g 
F

 
co

,daA
-t.o

" 
9 

LrrS
' 

- 
ti

o 
=

 
.€ 

G
 

S
o) 

: 
8F

 
\i

E
 

s 
3t 

3 
d

s 
G

 b 6'9 
; 

Z
bo 

..!
q)
+

, 
o o 

E
 

f 
.gF

 
I 

o
-,tc.r 6r .E

 
A

 vr 
E

 
F

 'E
il 

B
 

€
boo

.e 
rO

c 
R

 .H
 H

a 
.ar 

Q

o o: 
2 oo ! 

g .3 
tE

 
co

o 
_ri 

to 
E

 
'-;i 

r 
E

 b 
q)

-cluxud)aA
;do

E
 

I 
ro 

ut 
-E

; 
v 

c$6'.t
t 

t 
e 

; 
* 

d i 
A

s 
E

 
| 

€ 
a.!S

 
'=

 
cd

.2 
o 

co 
6 

rl ri<
 

t.9
.+

\ 
I 

\ 
ll F

 
s=

tr * 
E

 3 _43 
T

E
'P

 't- 
o

ts 
aa 

al 
i 

-*5* 
o 

q)

ti 
O

 E
 E

i 
; 

V
.E

fvltlo
6tqo)

r G
 e =

 s @
e 

E
 o 

o
d.i

J

tl

\l--
d(.-,{

F
i 

6l
ir:i=^d

a\+
i+
)o)aa!d,^

C
)dc\

aa.O
A(),1.a
d/'C

U
()v 

v

d



?

bofr(
HIo<

r

za\obo

}JI

M
i

szO

qioiB
-d

d/=
o

gY
E

o)
alO

.46F
-l

,E
60-i

x6q.2=
xF

<
tr

eO
l-ifil-

2P
b5

P

;E
ei 

o
\-n.--,?t9
q.11 

i 
E

 
\' 

3 
e\

b g 
3 

d, 
' 

.E
 \16r

H
E

 s F
 E

 
E

 I
*r 

il 
E

 
aE

 
u t

.3c 
,l i 

p 
A

 .s 
lo

=
cE

 
v 

6 
E

b 
l' 

'.- 
Q

l-*r
in 

e E
g F

s 
:51 i

cg e 
tr 

A
 

'll
sil 

q 
e X

 e 9 
.i -q-

cd.; 
d 

r>
 

O
 

9 
5 

E
 

-
{x 

; 
S

P
 S

" 
n 

E
i

:" 
c6 cni 

a>
 

€ 
=

i
d)^

," 
S

 
cd 

t
o"o 

cn

&
E

 
# e 

O
 

ts €
/.'-

3 
es 

e
.{A
=

d(

-.a{
(|raa'!

.Pt-8si
a 

r'U
I

N
<

r
\\

v
f

I,^
,I 

-t<
\, 

\ 
I\i

" 
rll

\\ 
vl

€l<
E

'9
* 

-1\
(*

0)'d
thvtrC
n. 

;\

a

(+
{

.i

4!Hy/c
- 

;i
O

aX
q:ii3
-xv
{Jleo

tr'i,
A

U
db 

aa
6\-a
-?!

A
wv4A
e.=

+
)

g 
trt

.!-9(!C
)a

:coqr
lJ 

uD
 c+

r
o.io

- 
I 

-X
o

E
scd

dd
6 

A
 

H
:-^tv

a
n\ 

:v 
9J

{:?o)
(gy

! 
- 

d

a 
A

.=

s E
 

H
H

 
s

q 
t 

5'- 
-e

.U
eopH

\E
'-dn

x-,9cdE
B

: 
g 

tu 
qd 

a
cd 

q 
';i 

\J 
'i

@
 ; 

* E
 

er 
!

# 
: 

-. 
,'j 

:-q 
o)

E
 

E
 

H
 

; 
H

{J 
E

tro5^\39
: 

E
 

g 
rt 

s 
T

F
 

E
V

.E
H

; 
E

 
a 

as 
i

" 
X

 
crd 

t^ 
O

 
C

 
d

€ 
i 

a-l -.g 
A

 
.*. g 3 

E
,: 

; 
-8:15! 

(,\f 
E

 
,

ii 
F

 
5lt: 

E
 

", ^ 
o 

I
l 

.9 
^ 

tl+
 

H
 

x B
 

E
 

n(
| 

{i 
.d 

l_r 
d 

,F
 

^ 
€ 

!
O

ij^i, 
-;l\tcd

-ip,e-i-,(dsB
?{ir.?X

g'E
o

F
i?3+

\ttsB
fd

0)x.-:^
g-ges

,i
.A

F

/.:oo



't,

-r
r
1
i:



-t.





9. If V is the volume enclosed by the.closed surface

S then the value of 
$r.E 

dS is
s

(a) 3112

(c) 6V
\ (b) 3v

'(d)0

10. Gauss's divergence theorem connects

{a) line integral and double integral

(b) line integral and. surface integral

(c) double integral and surface integral

(d) 'surface integral and Volume integral

p'ARTB:(b xd=Zlmarks)

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

11. (a) If F=d'cosart+bsimrot. where a,6 are

onstant vectors and. at is a constant prove

that f *4: at(dx b-') and +. otzV =0.dt dt'

Or

(b) Show that d;uffl=3.,\r/ r
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(? pages) Reg. No. :.....'..-.'.......'...

Code No. : 40569 E Sub. Code : SMMA 21

. B.Sc. (C-BCS)'DEGREE EXAMINATION'
NOVEMBER 2019.

Second Semester

Mathematics - Main

ANALYTICAL GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2017 onwards)

Time : Three hours Maximum: 75 marks

PARTA-(10x1=L0marks)
Answer ALL questions.

Choose the correct answer

1. The direction cosines of the X-axis are

'(a) (0, 1,0) ft) (0, 0, 1)

(c) (1, 0, 0) (d) (0, 0, 0).

2. Let q,b1,c, and a2,b2,c, be the direction ratios of
two lines. These two lines are parallel if

(a) o, =\ - cr ft) araz+brbr+ c(, =o
a2 02 c2

(c) a'+?'+c' =o (d) None'
a2+02+c2
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8. The axis of right circular cylinder

+= t:n =+ passes through362
(a) (2, - +, -t) (b) (-2, +,t)

9. The locus of the centre of the parallel plane
. section ofa conicoid is a
I (a) Radius (b) Diameter
', (c) Vertex (d) None.

10. The intersection of 5. # * i =1 with the

xY-Plane is 

-----='
(a) a parabola O) an ellipse

I (c) hyperbola (d) a circle.

PARTB-(5 x5=25 marks)

. 11. (a) Show that (2, 5, - 4), (r, a, - a) (+, Z, - O)

;*tt$"#) 
are the' vertices or a

(b) Find the angle between two diagonals of a
cube.

Page 3 Code No. :40569 E
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14. (a) A sphere of constant radius K pasdes

through the origin and meets the axes in
. A,B,C. Prove that the centroid of the

. lriangle ABC lies on the sPhere

ak' * y' + zz)= 4rr2 .

Or
(b) Find the equation of the sphere having

the circle x' + y' + z' -2x+4y -Gz+7 =0,
2x - y + 2z =5 as a great circle.

15. (a) Find the equation of the cone of the second
degree which passes through the axes.

Or
(b) Find the equation of a right circular cylinder

of radius 3with 
^*i" 

**'2 =y,:4 =" -L .362
PARTC-(5x8=40marks)

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

16. (a) A line makes angle d, F,T,d with the four

diagonals ofa cube then prove that

cos2 a + cos' P+ cost y + cos2 6 = +.
Or

(b) If the direction cosines of the two
lines satisfii the equations l+m+n=0;
2Im+Zln-mn=O; then find the angle

between the lines.

Page 5 Code No. :40569 E



I7. (a) Find the equation of the plane passing
through the points (2,5, - 3) C 2,-3,5) and
(r, e, - a).

(b)

Or

Show that the origin iies in the acute
angle between the plane x + 2y + 2z -- 0,

4x -Jy +I2z +13 = 0 . Find the plane

bisecting the angles between them and point
out which bisects the obtuse angle.

The plane L*4*1=1 meets the axes in-abc
A, B, C. Find the coordinates of the

orthocentre of the triangle ABC .

Or

Find the shortest distance between the lines
*,-B =y-8 ="-3. r+3_ y+7 

=?_3
-3 1 -1 ' 3 -2 -4

and find the equation of the line of shortest
distance also.

A plane passes through a fixed point (a, b, c)

and cuts the axes in A, B, C . Show that the
locus of the centre.of the sphere OABC is
alx+bly+cfz=2.

Or

Page 6 Code No. : 40569 E

18. (a)

19. (a)

(b)



20.

(b) The plane ABC, whose equation is
!*{*1=l meets the axes inA,B,C. Findab c
the equation to the circumcircle of the
MBC and obtain the coordinaets of its
centre andradius.

(a) Find the condition for the equation

F (*, y, z) = ax' + bjlz + czz + 2fyz + 2gzx
. + 2hxy +2ux +2uy +Zwz + d, =O

to represent a cone.

Or

Derive the condition for the plane
lx+my+nz =O to touch the quadric cone

ax2 +by2 +czz +2fyz+2gzx+2hry=g.

Page 7 Code No, :40569 E
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12. (a)

(b)

13. (a)

14. (a)

&)

If x : y = 3 : 4 then find (ax + 5y) : (Sx - Zy).

Or

Two numbers are respectively 20% and 50o/o

more than a third number. Find the ratio of
the two numbers.

A, B, C enter into a partnership investing
Rs. 35,000, Rs. 45,000 and Rs. 50,000
respectively. Find the respective shares of A,
B, C in an annual profit of Rs. 40,500?

Or

If the sales tax be reduced from 3|% to
3{7o then what difference does it make to a
person who purchases an article with
marked price of Rs. 8,400?

A book was sold for Rs. 27.50 with a profit of
L0%.lf it were sold for Rs. 25.75, then what
would have been the percent of profit or loss?

(b) If loss is 1/3 of SP, find. the loss percentage.

15. (a) 50 is divided into two parts such that sum of
their reciprocals is 1/12. Find the two parts.

Or

(b) The product of two numbers is 120
sum of their square is 289. Then
sum of the numbers.

and the
frnd the
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i

PARTC-(5x8=40marks)

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

16 (a) Find the value of r if
'i

B.b - {b+- 8|+z,a*")}' 4.28 +(o.z)' = 3s6.

Or

(b) The average age of a class of 39 students is

15 years. If the age of the teacher be

included, then the average increases by

3 months. Find the age of the teacher.

17. (a) A bag contains 50 P, 25 P and 10 P coins in

ihe ratio 5 : 9 : 4 amounting to Rs. 206. Find

the number of coins of each type.

Or

(b) A sum of Rs. 1,300 is divided amongst P, Q,

R and S such that

, P's share @'s share R's share 2
= i---= 

- 

=-.
Q's share R's share S's share 3'

Page 5 Code No. :40354 E
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14. (a) Calculate Karl Pearsorrs coefficient
correlation from the following data : .

Marks in Mathematics : 48 35 17 23

Marks in Statistics : 45 20 40 25

Or

(b) Obtain the rank correlation coeffrcient for
the following data :

r: 2 L 4

yi I 3 2

(a) Frsm the given equation to the two
regression lines 3x + 2y - 26 = O and
6x +"y - 31 - O,'-- ,find the correlation
coefficient between r and y.

Or

(b) Construct the two regression lines from the
following data :

Mean

Standard deviation

Correlation coeTficient 0.8.

Page 5 Code No.':40355 E
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45

35
45

76

67
15.

v
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16.

PARTC-(5x8=40marks)

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

(a) Explain the types of Bar diagram.

.Or
(b) Draw a Pie diagram for the following data of

sixth five year plan public sector outlays.
Agriculture and Rural development 12.9o/o

Irrigation etc
Energy
Industry and minerals

12.5o/o

27.2%
t5.4o/o

t7.

Transport and Communication etc 15.9o/o

Social services and others L6.1%

(a) Find the mean and median for the following
frequency distribution :

Class : 11-15 i6-20 2I'25 26-30 31-35
Frequdncy: 8 15 39 ' 47 52
Class : 36-40 4r-45 46-50 51-55
Frequency: 41 28 16 4

Or

Given that the mode of the following
frequency distribution of the 70 students
is 58.75. Find the missing frequencies
f, and fr.
Class: 52-55 55-58 58-61 61-64
Frequency : L5 f, 25 f"

Page 6 'Code No. : 40355 E
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18. (a)

Marks
obtained:

No. of
students :

Marks
obtained :

No. of
students:

The following tab.le give.s the marks obtained
by a group of 80 students in an examiRation.
Calculate the variance.

10-14 14-18 L8-22 22-2$ 26-30 30-34

24481216
\

34-38 38-42 42-46 46-50 50-54 54-56

1084624

70 72

69 7r

Or

Compute Quartile Deviation from the
following data :

rr lO-20 2O-3O 30-40 40-50 50-60 60-?0
!: 'L2 19 5 10' I 6

19. (a) Galculate the correlation coeffi.cient for the
following heights in inches of 'fathers (X)
and theii sons (Y).

65 66 67 67 68 69

67 68 65 68 72 72

Or

. (b) Find the rank correlation coefficient for the
following data :

68 64 15 50 64 80 75 40 55 64

62 58 68 45 81 60 68 48 50 70

Page 7 Code No. :40355 E
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Fourth Semester

Mathematics/Altathematics with CA - Main

ABSTRACT ALGEBRA

(For those who joined in July 20LG only)

Time : Three hours Maximum : 75 marke

PARTA-(10x1=10marks)
Answer ALL questions.

Choose the correct answer :

nh
1. In 8*, if o *b=7, then the identity element is

'(a) 1 ft) o
1(c) 2 (d) ;-

2. In the group (C*, '), order of i is
(a) I
(c) 3 (d). 4



,I

'r'



.€iFT=
._ .-.,r:'::- -l 

-.!f . "_: a:::a- .:-.- ' - =
-:-'j:---.E:.:-' ::=
-.:::1J F:';:- '- -

?===t-
- :ri?F-+t?.:t :i€.':'j



F

'r.



PARTC-(5x8=40marks)
Answer ALL questions, choosing either (a) or (b).

Answer should not exceed 600 words.

16. (a) Show that the union of two subgroups of a
. group is a'subgroup if and only if one is

contained in the other.

Or

(b) Let A and B be two subgroups of a
group G. Then prove : AB is a subgroup of
GeAB=BA.

L7. (a) Show that a subgroup of a cyclic group is
cyelic.

Or

(b) Let H'and K be two finite subgroups of a

sroup G. then show that lnXl:##

18. (a) State and prove the fundamental theorem of
Homorphism for groups.

Or

i ft) Prove that /(G) is a normal subgroup of
I eut G.

Page 5 Code No. : 40336 E



19. (a) If J? is a ring such that a2 = a for all a e R,
prove that.

(i) a*e.=0
(ir) a+b-0*a=b
(iii) ab = ba

Or

(b) Show that every P.i.D is a U.F.D.

20. (a) State and prove the Division algorithm.

Or

(b) Show that any integral domain can be
embed.ded in a field.
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Code No. : 40570 E Sub. Code : SMMA 41

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2019.

Fourth Semester

Mathematics - Main

ABSTRACT ALGEBRA _I

(For those who joined in July 201? onwards)

Time: Three hours Maximum : 75 marks

PARTA . (10x 1=.10marks)

Answer ALL questions.

Choose the correct answer :

' a*b -4. ffr"o the identity is1. In IR* , define 
z

(b) 0

(d) u2.

2. Order of (- 2) in the group (2, +) is

(a) 1

(c) 2

(a) o

(c) 1

(b) 2

(d) 6.



3.

4.

Ir'lt G be a finite group and f/ be a subgroup of G.

If [G: H7=t then f{ =

(a) kl ft) G

(c)e\(d)01

In the,sroup @, -{0\, o), (Z)=

(a) z, -{o\ (b) z7

G) {t,2,+\ (d) {2,+,a\.

Order of the quotient group Zulp) is

7, The eharacteristic of the ring (Q, +, ') is

(b) 3

(d) 1.

(b) E)

(d) {- r; r}.

&).o
(d) 6.

Page2 Code No. :40570 E

The kernel of the homomorphism / : (2, +)-+ ( *.,,)

(a) 2

(c) 6

(a) o

(c) 4



8. Z' is not an integral domain because

(a) 12 is not-a prime

(b) 4isazero-divisor
(c) (a) and (b)

'(d.) there ale zero-divisors.

9. Let f (*), g(x)e znlx) be defrned as

f (*)= x2 +2x +3 and g (r) = \xz +2x +2 . Then

degree of ff(*)+s(r)l is
(a) 0 (b) 2

(c) 4 (d) 1.

. 10. Field of quotients of Q is

(a)N O)Z
(c) IR (d) c .

PARTB-(5x5=25marks)

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

11. (a) Let G be a group and a e G. Let
Ho={xf xeGand ax=x.ol. Show that /{" is

a subgroup of G.

(b) . Let n be a prime. Then prove that
(z*-{o}, .) is a group.

Page 3 Code No. :40570 E
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PARTC-(5x8=40marks)

ther (a) or O)'Answer ALL questions, choosing ei

16. (a) Prove that the union of two subgroups of a

group G is a subgroup iff one is contained in

the other.

Or

(b) (t Let G be a group and'o'be an eiement

of order ninG.ThenProve that a^ =e

iff n divides nz.

(ii) Let G be a group and'o' be an element
:of order 'n' in G. Then Prove that the

order of a', where 0 < s < n, is 3
where d is the g.c.d. of n and s'

17. (a) Prove that a group G has no, proper

subgroups iff it is a cyclic group of prime

order.

(b) State and prove Lagrange's theorem'
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Fourth'semester

Mathematics/Mathematics wilh CA -- Main

I Skill Based Subject * IILGPNOMETRY' 
I"APLACE

' 
TRANSFORMS AND FOURIER SERIES

Time : Three hours Maximum : ?5 marks

PARTA*(10x1=10matks)
Answer ALL questions'

' Ohcose the correct answer :

1. cos4d +4cos2 A+3 =

(a) Zit cosa 0 &) cosu 6

(c) 2a cosa o (d) 2cosa 0

2. 1-6sina 0-2Osinz 0+5=

(a) sinbd ft) #
(c) sin46 (d) #



'r.

a

i





.t.

I

{



PABT C -, (b.x 8 = 40 marks)
Answer ALL question-s, choosing either (a) or (b).

Answer should not exceed 600 words

16. . (a) Prove , t:yj 
= 7-s6sinz o+ l

stn fl
'\

ll2sina 0_d4sin6 0.

Or

(b) Expand coss dsin3 0 in a series of sires of
multipies of g.

t7: (a) If sin(d+ id)=tana+iseca, then show that
cos2dcos hZ6=g;

Or

(b) Prove : 9!4* sil2a 
+...=e-*d sin(sina).

l; 
'r 

i

18. (a) prove:

(i) i(rtai=,#ors

(ii) t(!9)= T/(")0,.\f.t.,
.$

Page b Code No. :403b8 E
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2. A survey reveals that out of 1000 people in a
locality, 800 like coffee; 700like tea; 660 like both
coffee and tea: The number of people liling
neither coffee nor tea is

- (a) 40 (b) 100

(c) 160 (d) 200

3.. If the Laspeyrb's and Paasche's index number are
respectively tn and n, then bhe Fisher's index
nusrber is

/ \ n'L+n(a) .: (b) J*;
2

2mn(c, (d) tnn
frl+n

4. With usual notations, Laspeyre's index number is

IPoQo * 196
xprqo

(c) 39r,1ss (d) Sftg' " 
tooEp$t Lpoq'

5. The arithmetic mean of Laspeyre's and Paasehe'
index number is defined to be

(a) Marshall-Edgeworth's indexnumber

(b) Fisher's index number

(c) Fixed base index nurnber

(d) Bowley's index number

Pase 2 Code No. : 4O58S E

tal ffi"roo &)



:'
.:
;'

fa-
ili-:
1,-

1.".
t.:
!"::

r;
a.-

!-

I'
t.
l_

i

f:

tI

{

'r.
, .J



9. For fitting a straight line, ,y = ax + b the nprmal
equations are

(a) al;x! +b):x, =Lxiyi antl olr, +' nb =Nyi

(b) bLr! +aExr=Ex;!;and bXr, +ne,=Exr

(c) aLx? +bl,x,=Zr,iyi and bXr, *na=y;y,

(d) b>x! +o,Lxr=Xr,y, and a}xr+nb=ZJi

10. The principle of . --..--- states that the
parameters involved in / (lc) should be chosen in

such a way that Z a? is minimum where
i=1

di:' .'.i- f@r)

(a) most squares (b) least squares

(c) atleast square (d) none ofthese

PARTB*(5x5=2bmarks)

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

11. (a) Given the folldwing ultimate class' frequencies. Find the frequencies of the
r positive and negative classes and the total

number of observatiorts.

(AB)= zB3, (epts sao; (aB) 7 69e, (ap) =rss.

Or

Page 4 Code No. :40583 E
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(b) Givgn (a)=so, (F)=Zs, (o)=Bo,(ap)=2s.
Find:

(i) N.

(ii) @)

. (iir) (ea).!

(a) Find Laspeyre,s index number for the
following data :

Base year Current year
Commodities

price euantity price euantity
A2846
851065
c4:M510
D219213

Or

(b) Find Paasche"s index number :

Commodities 
'Base Ygar Current Year

Wheat

Rice

Price Quantity price euantity
102205
304508

Page 5 Code No. : 40bg3 E
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13. (a) Find Bowley's index mlmber.

Base Year

Price Quantity

150 3

200 2

Or

Items

Tv
Computer

A

B

C

Current Year

Price Quantity

500 1

&)

2AA

Find Marshall Edgeworth's index number.

Base Year Current Year
Commodities

Price Quantity Price Quantity

5021003
3031207
101502

L4. (a) Prove that the Fisher's index number Ior is

an ideal index number Io x Iio = 1.

Or

(b) Find Fisher's index number for the year 1992

data givenbelow :

Rice Wheat Flour
Year

Price Quantity Price Quantity Price Quantity

1988 9.3 100 6.4' 11 5.1 5

Lgsz 4.5 90 3,7 10 2.7 3

Page 6 Code No. : 40583 E



15. (a) Fit a straight line to the following data :

\x:01234
y:..1 1".8 3.3 4.5 6-3

Or

. (b) l'it a straight line to the following data :

I[ .c: d L z B 4
J

| ,: 2.L 3.5 5.4 7.3 8.2I

PARTC-(5x8=40marks)

Answer ALL questions, choosing either (a) or &)'

16. (a) In a class test in which 135 candidates were

itr-#",l * H::'"T:lil,r;,iT'::l*#
failed in English, 90 failed in Maths and 50
failed in both. Find how many candidates

(i) have passed in Maths

(ii) have passed in English, failed i-n Maths-

(in) have passed in both.

tor
I

I

I tul rf (A): (o)=@)=(F)= wlz, show that

(ii) (ap)=("B).

Page 7 Code No. :40588 E



17. (a) Find the missing price in the following data
if the ratio bet-ween Laspeyre's and Pasche's
index number is 25:24.

Base Year Current Yearn a'/'uommoortt"* P"i., Quantity Price euantity
A
B

115
.2 15

Or

215

L2 24

12 26

18.

(b) Calculate Laspeyre's and Paasche's index
numbers for the foilowing data.:

Base Year Cunent Year
Commodities 1990 Lg92

Priee Quantity Price Quantity
A210312
85166.5 11

c3.5 18416
D721925
8311 3.520

(a) For the data given below, frnd Bowley's ind.ex
number.: '

Commodities
Baqe Year Cunent Year

Price Quantity Price Quantity
'$: 50 10 56

2 100 2 120

A
B
C

D
E

10 30

840
Or

Page 8 Code No. :40583 E



Find Marshall's index number for the
following data :

^ 2OI5 2019uommocutles
Pribe Quanti.ty Priee Quantity
208406
5010605
40 15 50 15

zfr" 2a zo' 25
.a

Show that the following data satisfies time
reversal test. .

A.
B
Ct'
D

19: (a)

2015
Items 2017

Price Quantity Price Quantity
6501056
? 100 2 !2O

460660
10 30 L2 2,4

8401236

Or

Compute Fisher's index number for the
following:
.\,- - - Tomato Brinjal OnionI eaf

Price Quantity Price Quantity price euantity
198045031025
199010408844

Page 9 Code No. : 40588 E
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2A. (a) Show that the line of best fit to the following
datais y-8-0.5r.
tr: 6 7 7 8 I 8 I 9 10

y: 5 5 4 5 4 3 4 3 3

Or

(b) Fit a straigit lin* to the following data :

.x:123468
J/: 2.4 3 3.6 4 5 6
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NUMBER THEORY
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Time : Three hours Maximum : ?5 marks

PARTA-(10x1=l0marks)
' Answer ALL questions.

Choose the correct answer.
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2A. (a) If p is a prime, then op = o (rnodp) for any

integer o.

Or

(b) Prove that - the quadratic congruence

x2 +l= 0 (mod-p), where p is an odd prime

has a solution ilf P : 1 (mod' 4) '

Page 6 Code No. : 4A342F'
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(8 pages) Seg. No. :

Code No. : 7832 Sub. Code: PMAM 12

M.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2019.

First Semester

Mathematics - Core

ANALYSIS - I

(For those who joined in July 2017 onwards)

Time: Three hours Maximum: 75 marks

PARTA-(10x1=10*arks)

Answer Al,I,-questions.

Choose the correct answer.

1. The set of all subsequential limits of a sequence in
a metric spaee Xfrom a
(a) open

O) closed

(c) countable

(d) perfect

subset of X.
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G. Let a=limsupt/oo then Lo, diverges if
n-+@

(a) a=I &) a<L

(c) a>L' (d) a=0

7. Let f be monotonic on (o, b) then the set of points

of (o, b) at which /is discontinuous is --'-'
(a) countable

(c) atmost countable (d) none of these

8. Let /be a continuous mapping of a metric space X
. into a .metric space Y then / is uniformly

conti4uous on Xif Xis

(a) connected (b) closed

(c) compact (d) none of these

(,. 1

9. r-et f bedefined bv /(*) - ]r' sin: if x *o

t o ifr=o
(a) /is differentiable at all points r
(b) / is differentiable at r=0 and / is

differentiable at other Points

(c) /is not differentiable at all points r
(d) none ofthese

Page 3 Code No' :7831
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13. (a) State and Prove Ratio test'

Or

(b) If )o, =,A and Zb*=B then prove that

I(o" +a";= A+B and f Co,,=CA for anY

fixed C.

L4. (a) Prove that composition of continuous

function is continuous'

Or

Suppose / is a continuous mapping of a

compact metric space X into a metnc space

Y, then prove that /(X) is comPact'

f*sin* if x*O
I'er f be defrned tV /(#)=1 0 if x=O

prove that f is differentiable at all points

except x= 0.

&)

15. (a)

Or

(b) Let /be defined on [o,

at a Point x efa, bf

continuous at r.

Page 5

bl. If /is differentiable

then,Prove that / is

Code No. : 7832
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(iii) Zb*= B
n=0 ,

(iv) C, =Zoubn-on = O, l, 2...

. .&=o

, then prove that 
tC" = AB .

'o"
&) Prove that for any sequence {C,,} of positive

(:
numbers, lim{C" < limsunff

19. (a) I'et f be monotonically increasing on (o, b)

then prove that f (x+) u"4 f @-) exists at

every point of r of (a, b). More precisely,

sup /(e) = f (x-) < f (x) < f (x+) = inf /(t)
x<t<b.

Or

(b) Let f be continuous mapping of a compaet

metric space X into a metric space Y then

prove that /is uniformly continuou:s on X.
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20. (a) State and prove Taylor's theorem.

Or

(b) State and prove Chain rule for
differentiation.
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19, (a) Let f be a continuous mapping of a compact

metric space X into a rrretric space Y. Then
prove that / is uniformly continuous on X.

Or

(b) . Let E be a non' compact set-in R'. Then
prove that

' (D there exists a continuous function on
,E which is not bounded.

(i.) there exists a continuous and bounded
function.on E' which has no maximum.

(rii) If in ad"diti on, E is bounded then prove
that there exists a continuous function

' on E which is not uniformly
continuous.

20. (a) State and piove Taylor's theorem.

'Or
State and prove L' hospital's rule.
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15. (a) Find the K- map for xi *iy + xv '

Or

ft) Explain abqut the three Basic Types of Gates

wiih exarnPles'

' PARTC-(5x8=40marks)

Answer AtL questions' choosing either (a) or (b).

16. (a) Show that -(p-v (-P n -q)) and (-p n -q) ate

IogicaIIY equivalent'

'Or

(b)Showthat(p.q)^(q+r')+(p+r)isa
tautologY'

17. (a) Each user on a computer has a password'

which i-"iitt* lo five character long' where

"""f,-"fttt"cter 
is an uppercase letter or digit'

Each password must contain at Ieast one

digtt' H;;^""v fossible password are there?

Or

(b) Show that the number of different subsets of a

finite set S is 2r"r'
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13. (a) Let x be monotonically increasing ott [o, A].

Suppose f,,. R (a) o" [o, b] for n=1,2,3...,

and suppose f*-+f uniformly on 1",b7.
Prove that f e, R (a) . on [", a] and

-bb

f f d.a = lim I f- d,a.
' J n+qJ"u

Or

(b) Test the convergence of
l

f,,(x) = sinn x, 0 < x <2 t, n =L,2, 3.'.

(a) Suppose A is an algebra offunctions on a set

E, A separates points,on E, and A vanishes

at nopoint of E. Suppos€-ff1, tcz are distinct

' points of E, and c1,c2 &tE constants. Prove

that A contains a function / such that

f (x)=c, and f (xr)="r.

'Or

(b) Find the }imit of the.function 
}go, ffiT.\.

Page 6 Code No. : 7837

t4.



a7

-r.



I'

{



._ _ __-_ -_.__.. ._r+-.:-+.-.:?+=i::a4:-_:_e+rji**

't.



.t.



16'
I

t8tr-
nl 

ll 
":A

a8.v
<

<
z

\\(l)
f-\. 

f-t 
E

\o\tr 
li 

O
*a

'+
w

A.4. 
,: 

-
5

o-d,:_t^e&
,-{. 

,-i 
.4. 

\ 
-a 

?.- 
d-

p 
jrY

p 
T

 
X

;ri;
! 

<
+

\

+
rX

,rX
X

"8a
q9.=

F
E

A
9F

trttr.8_
tr 

..

E
 osts 

: 
T

T
@

llll 
aa

.i 
\\ 

<
+

\ 
(+

\ 
<

+
\ 

lU
 

v 
v

esrS
O

O
O

'C
I 

3O

trfeq-4.

-.x
'io.>
,F

 .ieJ\ivv

tsc'c*r"r-s
o-S

x\
€-cttll
9€U)_ihm

<
i

M
\\

d\vvv
j'^ 

s 
- 

* 
d 

+
d.d\\
r; 

..r 
ll 

ll 
ll 

ll
- 

d\

2 i 
A

a)C
6tlll

cT
drhr\n+

-l-\\
-A

\ivvv
tu

ddd
0':f,i*ts

+
€

+
i€tod9,{rg

€.iv!F
r 

cD
 

0)

m
'jlt

lr€

=
E

E
i 

z 
€e 

fr
;.6"0)
H

\/iaF
T

Z
B

E
^r

-,O
F

A
'|,':

oEo=
kn.xS

P
X

-.,E
O; 

3 
b n P

 t 
=

 =
.; 

F
 E

2
=

 
G

s ; 
!) F

 E
 

rr g H
 E

 G
 g A

v) 
raQ

 
g 

?, 
2 

: 
F

r 
3 

g 
-

;i 
e\ 

H
 

.=
 

H
 

v 
I 

'a 
cs

|Jl .r 
q 

! 
ri

C
d=

 
A

 
cd 

H
 

4 
o 

F
l 

o
oF

d ! 
E

 
4 

P
 

'3
F

E
 E

 
g

A
<

 
I 

q 
F

't 
.P

, 
I 

H
 

o 
o F

torir-S
p4g

N
y<

tiY
lorlq

F
-5

! 
; 

g € E
 F

r 
bfl o 

8

zo 
v 

i.E
 

39
E

9
-=

O
F

F
I

b0a0)h!

co

$
ca

N



I ( U ( I

g rt -€ M
=

|!J \ t! o - F
x +

,v
\/

li 
(-

=
 

T
 N

/4
=

 :
H

- 
ts

( 
_l

 
,L

N
-

-\
-r

 
-i

:-
r

tr
:t-
\ a

+
vv

li 
l'.

2r
1=

 i
i l

'.2
4=

ts
L 

I 
ts

L 
)

^- ttt
H \-

]

m oc o z :. { t9 9l

a.
.o

_(
tP

D
jrL

{.
/v

vi
/O

(D
n+

!.(
hf

.r
e\

i5
-5

.-
G

o
t\ 

'\
'-\

 
t-

\

9^
9,

^i
l

va
sv

.s
j

vJ
\,\

;6
H

\\.
iH

ko
^F

=
a8

!lu ^o
n"

-\
p

/\ 
l 

!"
 

/\ 
a\

 
o

2+
'<

!"
n(

o'
ro

n'
"'.

.n
vF

-9
ts

-
-;

 
o-

 
:,'

 
o'

 
a

v+
-' <
+ - ;90

a-
f

(D
F

T F
E

aq
n'

e 
o 

e 
e=

 c
oe

e
E

8r
?3

!r
F

r3
 

v 
f,s

$
H

:+
 

E
r?

: 
I 

I?
 

A
 

)?
 

H
 

9.
 

! 
a 

a
ji6

Iii
:6

}!
xr

'+
ao

o
a6

 
a.

a 
g 

6,
 

a 
:Y

 
(u

' 
ts

 
^

cD
oq

 a
; 

i. 
- 

oq
 

E
 f

t 
9 

6 
'=

 
L

*i 'u
(.

D
O

q'
-O

O
gg

oN
-

r 
r 

B
- 

* 
q

r 
H

 
F

 
H

;3
.8

 
8

*l
lo

X
O

-=
-E

n
(9

P
61

--
eo

q6
P

F
:+

X
S

-g
.

g 
E

 
c 

2 
4 

gF
 

5 
5

!:F
s=

r)
.<

F
D

F
=

60
.6

- 
3 

I 
oq

 i
it 

A
E

E
o 

- 
p 

gd
 

3.
5 

B
 

r 
F

 
F

 *
i7

| 
9 

- 
)y

.

S
 

E
 

-8
 

F
=

 
? 

T
E

 r
5B

,c
-=

A
R

+
E

'
!-

!
: 

(v
 

) 
/ 

!, 
-

__
.\)

_6
F

.;:

R
3-

-'x
'x

E
;a

'
=

e_
A

'*
t-

F
gN

F
 

: 
p 

E
P

e
E

.-
Y

8(
,N

69
,r

:r
F

h:
r

+
P

P
+

!.:
+

'+
N

r,
..,

oo

fi uq
'

F z

;l 
-r

o\
e

i.-
 

qt
l

o D - o ; d - <
-- >
rl



I.e6l:C
'

zO6oC
)h!

ci(!c)dad.q)
€

F
T

c)

€d.
€otr
H

a{r@
trC

g
4r/).io

F
 E

 
:E

i- 
€ 

gl
.=

cdY
ra F

rr 
'i* 

E
 l 

E
g

,hX
+

+
rc)(6

trovcicd.O
!

;i 
F

 aH
R

 T
 

"€R
 e

e*F
.i 

A
 iH

€ 
q- 

E
E

 
"

t * 
" 

I 
+

 ff 
- ---=

 
d E

 
c

c il 
e 

i 
E

 F
 a s'-r 

8 =
 

E
-=

bo<
,^-a'o.A

E
c6o)

; 
€ -E

 
"; lr 

^ 
E

 
ts - I 

v
E

;F
 

t 
n;:5 

8f;s. J
E

 :i * 
A

 € 
:n 

e 
-!. 

5 
E

 a 3 
x

E
:; 

r €gE
 x 

s+
A

 ?
:E

: 
a .!fi fl 

3 
;F

s 
.-,

:: 
cc !\ 

E
 

:+
-H

 
E

 
n ft: 

E
-.

iL; 
c 

il^F
 

E
 

0.>
c6 &

.-\ . : 
-s t 

d h 
F

l 
'l 

g E
 

<

3g€ 
# 3sB

 t 
E

rfl 
A

e

0)

rJb!a4.

ao-lati.

]JU
)

,t.tF
T

c)Ba.'l

b 
a F

{d 
E

 E
E

H
,H

 E
t 

I
c 

| 
8e 

* 
E

P
IF

 
E

: 
:

9 .! 
E

* eF
,.i E

 3€B
# f i 

(

t 
3 

;T
 

9a I 
!i 

*iol 
*€ 

2

o 8 
E

a E
r,; 

F
 E

E
E

: 
g; 

;
t3i* 

;E
tlE

 
-I *E

t; 
eE

 i
E

 E
 5E

 E
i €€6 ? E

s=
+

 s:
R

 
ff:R

 
5x 

lr{e, 
'6 

6E
F

c 
eY

H
 E

E
 !; 

H
sE

 f; 
tE

E
€ 

A
>

" 
,

ro € E
a 5E

6 l:e d; 
+

H
g,E

 dH
;

; 
; 

;E
 o IK

 E
iT

 
(J E

 
E

E
*: 

v E
f; 

(

Y
E

nE
 aE

si.l 3 fifE
; 

E
t

J fr iE
 

H
E

;E
; d 'iii* 

:i
F

 t^ rs 
r: 

hs€ 
E

, E
g;E

E
 -E

E
:

{; 
gf, 

,H
i "-f g 

eE
 E

3.#ir 
:ki 

?
o: ? E

s 
E

H
 3E

A
 #5 3g:i"E

 3E
 :

6Z
 o 

o o 
o 3 

o

=
I=

d.;!-l

e
,.:,ri

s-



oq o I 6 F /

.l
t

v
v O

a
=

 
(t

)
in

O
a

+
 

(t
)

F
.r

D
e+

H
a

F
 

?
P

+
6- ):

A
)

P
F

iIr
D

5>
-=

.Q
o)

v)
t*

: 
E

.-
. 

.. 
^.

 '\
. 

+
H

rD
6-

X
.o

qa
-

d 
*-

 
ou

U
--

69
A

A
Y

 
\v

9v
-

ts
<

/i \y
 

H
<

 
F

r 
cr

-a
6 

+
:..

P
(U

t5
 !

D
 s

c
-t

s
;: 

o)
 

-.
P

? 
=

 
=

d
P

 
=

 
-^

=
--

(9
(9

P
6 o rD

 
ti

E
v

(D
-'

o,
lD

ao
a

S
so

F
li --
g

/\o -x P
H

!

d

x- io |J
H

:

-- *O :5
 

V
v.

\
\9

4 -- -.
o

'a
>

-'^ -v o-
P

-(
D

 
ia

G

t9

vi
/

H
-+

z^
lD

+
r\

J 
;-

 
vr

ot
ox

=
'F

r+
ll 

X
 f

Y
 

F
/-

.'v
-

P
-=

 
a

ur
x

-lD
 

F
 

or
 

O
a,

^ 
i

H
v/

/^
H

F
.

-m
-

3F br
a 

?!
 

{
'e

-X
it

5,
Y

<
-

o'
(D

o
P

- ax -o
/ ts
o

6H
^

--
ilD

s.
P

X
v

(t
) cf
H

6t
v cj
 

R
df

;
-H -.

 
9 o

16
q

U
H

' <
o

J

I I

-t F
ri

d +
-

U
H

5P

l'r
i

&

:{ dl

5X
c'

!
6-

)(
y

::,
C

+
'o

F
li+

!^ E
-.

;*
'\

5-
o 

a 
*

:-
 t

5 
ct

oH
o

H
l. a+

a
ii.

 
^ 

X
ox

'rr
Jt

s-
<

x
-t

\o
 

X
.o

c
E

ro
^

o9
.H !H )Y

-a
+

(D
l'9

tD
lo

 
j. 

a
+

(t
)t \9

E
\^

.tD
id

F
.A a:
-o

P

vv
v a)

 
g(

n 
a

<
+

P
+

+
Y

P
Y

-O
r-

oE
oo

6 H
^.

Y
H

H
P

-, -A

- ts
xt

s
v!

U <
ii

j\9
F

lO
dF

riO
or

- 
F

! 
;-

 
E

U
Y

x-
9

Q
-! co

d
aR

X
a

6v :a
 

e
5r

'5
r:

o 5*
b

ID
X

F
s

'F
O

ts
c)

F -̂ o - U
C o H A o

z { 19 ct
l z { T
9 9l



s€tr-

O

-S
F

l*
la,^:

\e9.1
vS-d

\-,r+
I

I

r\Jr

II 
..

V
O

'\I
-=v:a;]
\{:.:i

e+
raaia

>
, 

c)
-]

'-
]a 

;i

-. 
,-1

-'\

a4

Ia

oacncE
t.dDc)
b?ri''

c)
,€

F
T

a-
'*.J

A!-t 
-'

9XI 
'A

a.:
tohn=
5'/)trtr
=

^tL
7.:cJq
X

+
>

t
.)

I^-vN
v

.=
;a^>

.: 
- 

r 
'-

R
A

X
\P

tqtrJC
cl

-
Y

,.X
hc!.-0)

-'iJ=

9=
,Y

.?--.
)*a'=

i5H
.:a.=

x.-F
)^H
H

9-X
-

//.-v=
x

-':,t:- 
a I

A
>

tlJU
tl

v\/v!

tlN"t+
)Fa.lNlt

N-+6la

fi$s
colm

rr)
IF

F
llC

ll;
Ittll
Ilnllll
-*S

--
$

Io+
tO

cA
+

61 
+

l
cnlca6l
il 

ll 
ll 

ll
:aaH

A

c)a-'!

+
>€€0)a.ill>

,

+H
A

?
-

,ou6d
.r1E

C
C

d50tr9
oC

tr'.>
'>

5a**-R
 

b
C

6O
9N

=
 

i 
tit 

ill 
lll 

lll

F
P

 
rr 

R
 

a 
F

i
uidtiso
", 

b!
;i9a
F

o'c('-o'od
t- 

O
'v 

v 
v

H
*

r-r 
x4

g 
* e;

troX
F

i
..: E

 
fiZ

 
E

G
e 

k 
E

-.i 6 
74

t 
z 

F
 

=
; 

H
 

a
. 

E
r 

'd R
 S

 : 
E

r; 
3; 

h 
a =

 
3' F

. : 
fi

E
 

5R
 s", H

 5 E
 

n g ;
a 

ile 
g t 

Z
 : 

F
, -d e

H
H

 E
 F

 
<

.>
 '2 

x 4 
".

cH
 a S

 =
 E

 
3 i 

E
ga E

 t d E
 

', - .i
E

>
 F

g:^=
-<

)?
$ H

' 
dE

3 
E

r- 
U

 
IE

_E
S

 
€

: 
; 

H
n I 

a

2 g 
S

if 
E

.\ 
S

:i 
\/ 

.. 
v

c)

E
E

r\

zb0

,"it-

d.
+

Jdc)
+

)
+

)lrc)a4.

hrta+!ico

,.:
v 

v 
v

-

C
.l

+



:l
90 L) j 

eg
a 

o5 i/>-]
P

N
'I

T
|-

+
)

J-
+

w
r 

X A € /. X m !. (t
)

,.1 e 
sB

-
xa

ts
.

5 
"E

<
A

r
F

O
F

r
n * A

t '\)

F

^,
P g 

s?
cl

itg
F

tr
X

riE
.+

5
+

;<
/!

ftv
.w

F
lo

-.
:g

o+
'o

P
ll 

=
sr

-e
'l

s4
i-*

8c
d

t9
|/.

*.
t =
il'

tP
,.\

X
'A

+
-v

ct
r

=
O

F
.,T

cl
.x

a_
,a

,;T
cr

(il
rX

rl
tl

H
Y

, 
l.l

o
/T

+
i'!

9
A

)P
vr

!?
c)

uq
5

eF
=

.e
.8

+
w

*5
,

=
ed

f
og

F
52

E
. 

;_
o

+
9o

o(
D

E
0q (D

ts
'F

-r
ti

a!
D ox -

N A
T

v

kw N
7

A
st o --

H / $ + rr
A

I u
v 4r

l
N

N + a / A
)

A - <
+

F
. -̂ a { H
. + ry

e 
oe

+
F

r 
s 

8 
2 

F
$r

X
t"

-E
?B

iE
 

E
i: 

5
9=

 
ez

ro
qi

F
19

 li
+

a

E
 

E
'*

 H
; 

..'
 

gE
 #

F
Y

-!
o

H
. 

@
 

o-
 

H
5-

'X
F

ra
+

tr
'

t 
9E

' 
3

;'-
' 

2a
 

I
;<

+
E

k/
F

.A
F

.E
E

 
.o

i. 
3-

7 
ar

l' 
g

"5
-

g 
*o

:+
!t@

H
. F
rE

E
E

 
qE

3,
 

3f

fr oq o F g o z

F
!-

r

^oY
F

!C
g

ft
\i-

l

l-
^

-t
sh

l
H

-\ i.
dt

A
 

v 
r\

/
pt

':
^o

o\
il

- 
r\

l
n 

^ 
: 

lH
.r

tr
l

- oa
F

!
F

!

C 5 or
fu

tt v
 

v

5(
A

A
)

.-
C

H
i5

E
H

! cr B m

A
^a

\tv ;s
l 

v 
v

H
. 

E
E

@
--

\N .s
z 

\z
8v

^
H

g

g E

H 0q C
f,l

v 
v

\\ -!
e

A
N

V
Y

oo
ry z< :. { O A c9

vl .P I

ts

H
)

et o F
.5 sl a - N o r- r:

ar H -

i/

=
E

aa
H

- - 6 -a

vl
l



tsiH
f 

tsH
 

fr€E
€ 

ei 
H

F
E

? 
q

z'"3 
E

E
 $:=

t 
*f; 

E
_*1t 

F
€;jg 

E
B

 
r"=

5 
n] 

atvg 
-:

E
R

E
B

 €=
l :E

ni 
E

g €Irp 
4

€:;E
 

pE
: ; I *s 

e! is:s 
E

IrE
F

 
g"? R

1:i 
E

F
 €i;f 

a

*>
, b; ;;3 jE

H
E

 E
: ;+

:$ 
.'

E
 _*,r,a A

 b E
 ?e ;i 

A
 -ts. .E

t#- 
dS

fE
"l$; v#x",. tj$:.E

 
v F

i: 
i 6*s 

c
€ 

rr E
.o 

+
i +

?,T
E

 
tf$ 

cdE
tI 

E

g:I ,;5 
E

"i: fE
3s$ E

+
t :gelx,

ais{i 
E

_?f $}ls: 
E

IE
*E

H
x:

#r"€l 
E

=
-.-l i'i; 

o 
di5 =

,E
gE

#
6-A

(H
a

La 
'd 

vd

;:'$
-P

,iE
F

-
A

-
H

v
/S

r=
.1

s?JZ
€!vat
qtrG

hF
ied

ts^-vxir 
.oo

-l''e1 
G

Irc!O
o6"r;

a.:co':-
'H

-bo-rd
\d-,:ei
; 

E
€ 

+
 

A
 

N
' 

'2
.dE

 
! 

g# 
co _E

 
F

l 
F

. tr 
o)

E
A

cd..vc.l 
.-<

^>
b!

o\J.:_j6v-b,cc
E

 
gt 

I 
7 

E
 

+
 

P
'

=
 

9; 
t 

5 
E

 
x6

+
vt.-)ts

(,-€c6..f{',F
"d

'i+
, 

l(J.)v#
-r 

cid 
c, 

i 
o 

q 
C

',1 
t 

l-
+

r 
€=

 
L 

cr E
 

trY
ll 

"9 
g 

-i 
; 

.,A
-t-O

-iF
l>

ii'c
g 

eh
F

,-.-
3?gs-

(o

+
)d(

€Faal

+
)

_-:.-c)o0

+
)t<t1a.i\qqd

il 
! 

+
r 

# 
.1 

€
Icto6-n
i* 

s : 
€€?

.*t 
o 

5 
H

 B
 

g"

!:e):o.9tr
d\/.(j---

€; 
I e 

E
::

E
; B

 H
 

gA
i

-.!d-w

H
s f f; 

E
g3

t E
- I 

-* 
.\ 

>
,

le i:; 
E

 3 i;
F

=
 i iE

 
s:g

o 
H

 
{r 

y^=
 

r 
=

 
q)

| 
=

 
^ 

Y
X

 
'- e 

tr

g A
 -l* t q 

; u s
*E

=
=

8€ - xE
3;-LS

s 
3€;
a

iu
vv+

cO
-

t-



9

ee
e

T
B

;t:
 c

 
:H

*q
1 

-:
f

l:a
-+

 
;F

€F
eF

: 
$F

F
fr

3J
:

I',
' F

ys
- 

fr
E

 iE
et

s 
is

E
F

[a
i:E

X
F

e 
r-

t 
l:1

? 
iF

;:;
C

{,
.iH

 fE
 o

 E
 ri

 E
 $

 +
 

F
; E

 s
r,

_
-=

**
E

 *
 p

E
 H

R
F

 F
,E

 IE
F

B
t;[

r 
fG

:il
; 

B
e,

:=
€g

=
:$

C
 tx

 
:E

e 
fiP

i I
:

i*
A

B
 F

; g
E

6 
.E

H
q 

+
+

lx
sr

 t
 r

F
: 

g+
 f;

gg
il;

 
* 

qI
F

 
il;

 
$s

E
;is

 
I 

*+
; 

; 
aF

i*
*E

, 
x 

iE
,$

 g
 

sF

-l g o z :. -l @ A C
o



(7 pages) Reg. No.:

Code No. : 7839 Sub. Code : pMAM 24

Second Semester

. Mathematics - Core

DIFFERENTIAL GEOMETRY

(For those who joined in July 2017 onwards)

fime: Three ho.urs Maximum: Zb marks

' PARTA-(10x1=10marks)
' 

Answer ALL questions.

Choose the correct answer

l. The radius of curvature of the
curve =r = (a cosu, bsinu,a cos 2u) at u: fi is

(a) 5a (b) a

b\ 5a/ (il a/\:/ /4 t4
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(7 pages) Reg.No. :

Code No. : 7&54
..

M.Sc. (CBdS_) DEG-REE EXAMINATION,
NO{rnnneER 2019.,

Fourth Semester

Mathernatics - Core

ADVANCED ALGEBRA-II .

@or those who joined in July 201? onwards)

Timc : Three hours Maximurn : 75 marks

PARTA (10x1=l0marks)

Answer, ALIT questions.

Choose the correct answer : ,

1.. What is the degree of Ji + JF over Q?

(a)1 - (b)2
o4

2, If 'a,b e K are algebraic over F'of degrees 8 and 3

(a) b
(c) 24 (di 16



'r.

.:

.l
:q



''. -. 6. ff K is the field of complex numlers and -F is the

freld of real numbers then'G(K F)
i*it'

:* (a) does not exist l

, , t (b) is a g"o"Pbf order 2
I

/r,) is K.\U'- 
(d) is r

:

s the characteristic of a frnite leld then the
7. IfPi

! ' ' number of elements in Fis'

' 
ii ' (a)2

':. 'i .'
(c) mP

8. The multiplicative group of rion-zero elements of a

finite field

(a) is a Permutation group\*/

(b) is cYclic

(c) need not be cYclic l

(d) is a subring
j

, P"ge'-3 Code No. :785r



9. If I{ is the Hurwitz ring of integral quaternions

and o,,a-r eH, then N(a) =

I _.

(a) o

(c) "o ' . (d) notdefined-

10. lf * denotes the adjoint operator then (xJ). =

(a) *-ty-' &) y"tc-'

****(c) )c y .(d) y1r

PARTB--(5x5=25marks)

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

tt11. (a) If T =lTo+ Brai....* Fn-ran-tl\o,Pr....P*-, . Fl,

where a e'K is algebraic of degree /1., show

that T. = F(o).

Or

(b) Show that the elements in K which are

algebraic ovel F.form a subfield of K.

Page 4' Coile No.: 7854
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SECTION B - (5 x E = 21marks)

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

11. (a) Prove that the equation ax+by =,c with o
and b are integers has integral solution if
(a, b) | c . If (xr, yr ) is a particular solution of
itx + by = c . Find the general solution of the' same.

(b)

12. (a)

Or

Solve x+2y+32=LO.

Let n be an integer, n > I, n: 1 (mod4).
Prove that if n is a prime tinen 4xz * y" = n
has exactly one non negative solution and it
is a primitive solution. If n, is not a prime
then 4x2 +y2'=n has either no primitive
solutions, more than one non negative
primitive solution or it has one non negative
primitive solution and at least one non
ne gatilre primitive solution.

Or

Prove that if r and s are arbitrary integers of
opposite parity with r>s>l and (r,s)=l
then Jc=12-s2,y=2rs,z=12+s2 is a
positive primitive solution of x2 i yz : 22 .

'ur' ,n code *"n lijj

(b)



13. (a) With usual notations, prove that for any
positive real number r,

: (as,a1,.--an-r,*)=ffi

.Or
(b) Prove that any two infinite simple continued

fractions converge to different values.

14. (a) If a is any algebraic number prove that
there is a rational b such that ba is an
algebraic number.

Or

(b) Prove that the reciprocal of a unit is a unit
and the units of an algebraic number field
form a multiplicative group.

15. (a) If a, p, y are .in A(^ld then prove the
- following :

(t N (a F) = {(a) N (B)

(i1) N(a):0 if a:0.
(iir) if y is an integer in A(!16 then

N(Y) = 11 iff 7 is a unit.

Or

(b) Prove that there are infinitely many units in
any real quadratic field.

Page 5 Code No. : 7130



16.

SECTION C - (b x 8 = 40 marks)
Answer AJ,L questions, choosing either (a) or ft;.(a) Discuss the procedure of soiving the equation

AttcL + A*c2 + ... + Ahr|k = C, h > 2.

Or.(b) (r) Find all positive solutions of5x+3y=52.
(ii) Prove that the equation ax + by = a + c' is solv4b19 iff the equation ax + by _ s

is solvable.
(a) Prove.that the positive primitive sorutiins of

Jc- + y' - ". with y even are
xc =r2 _s2y =2rs, z =r2 +s2 

,where r and s
are aibitrary integers of opposite parity with.r>s>0 and(r,s) =1.

Or(b) Prove that the only integral solutions of
xa + ya - "z are the solutions x = o .

!, Z = +x2 and. ! = O, z = *x2.'
(a) Prove that if a, b, c do not have the same

sign and that - bc, _ ac, _ ab are quadratic
residues modulo a, b, c respectively then the
equation axz +byz +cz2 = 0 has a solution in
integers x, !, z not all zero where q, b, c ate
non zero integers such that the product abcrs square free.

Or

t7.

18.
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(b)

13. (a)

(b)

14. (a)

(b)

15. (a)

72. (a) State and prove the pasting lemma.

Or

Using basis elemenrs, compare
product topologies.

the box and

LetXbe a metric space with metric d. Define
d :X x X --> R by the equation
it.(r,y)=min {d(x,y),l}. prove that d is a
metric that induces the saroe topolory as d.

Or
State and prove the sequence lemma.

Prove that the union of a collection ofconnected subspaces of Xthat have a point incommon is connected.

Or
Prove that the image of a compact spaceunder a continuous map is compaci.

Prove that compactness implies limit point
compactness.

Or

let X-be loeally compact Hausdorff ; Let Abe a subspace of X. If A is closed ir X o" opu,in X, prove that Ais locally 
"o*p*t.-

(b)

Page 5 'Code No. : 7126
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(b) Let X and X' denote a single set in the two
topologies r and T' respectively. L€t
i: X'+ X be the identity function.

(l) Show that i continuous e t' is fines
then r.

(ir) Show tf,rt ; is a homeomorphism e
T':1.

18. (a) Prove that the iopologies on .R"induced by
the euclidean metric d and the square
metric p are the same as the product

topology on'Ro

Or

(b) State and prove uniform limit theorem.

19. (a) Prove that a finite Cartesian product of
connected spaces is connected.

Or

(b) Prove that every compact subspace of a

Hausdorff space is closed.

20. (a) Show that the sequentially compact irnplies
. compacf,ness.

Or
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14.

purchase order. A neon light kept in storage

is estimated tocost about $' 0'2 per day' The

lead time betrveen placing and receiving an

- order is 12 days' Determine the optimal

inventory policy for ord'ering the neon lig'hts'

(b)

Or

optimal inventory policy for the item'

, Describe Pure death model'
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15. (a)

Or

(b) f)erive the measure of perforrnance Ls' Lq'

Ws and Wq in (M/1VI/1) : (GDA{/o)'





17. (a) Deterthine the minimal spanning tree of the
network given below

Or

Find the shortest route from city 1 to each of
the remaining four cities-

(a) Solve the following ILP using B and B
algorithms.

Maximize Z=5\+4xz

Subjeet to

10r, +611 345

, r'x2>0 and integer-

(b)

l8

Or
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(a) ;l*: -x,

' T. I.r-t XDX2,...,X, denote a random sample of size

n from a glven distribution. Then 52 =

(c) *i k-"'1

8. Let F have an F - distribution with parameters

4 and rr. Then { t ". an F distribution with
F

parameters

(a) r, and r" (b) r, and r,

(c) I 
"r,a 

! (d) 1.r,d 1
\rzrzt

9. The sum of z mutually stochastically independent
normally distributed variables has a
distribution.

(a) normal

(b) poisson

(c) exponential

(d) binomial
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13. (a) If the random variable. X. is 
"(p.o'\ o2 > o ,

then prove that the random variable

yy =x - P is n(0, r).
o

Or

(trj Let x be 72(to). Then fi.nd.

(t Pr(s.zs <x<20.5)
(ii) the value of a for which Pr(o < X) = 0.05.

14. (a) Let X have the binomial p.d.f

f(x) :"d:il (f,)" (*)".', * =o,1, 2, 3. Find

the p.d.f of the random variable Y = Xz .

Or
Let X be a random variable having p-d.f
f(x):2x'o<r<1 Find the p.d.f of:0 elsewhere

Y:8X3.
Let X be the mean of a rand.om sample of size
25 from a distribution that is nQ5,100). Find

t-\
Pr[71 < X <79).

Given that W is n(0,1), the V is 72(r) with
r > 2 and let W and V be stochastically
independent. Find the variance of the variable
T=@w.
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15. (a)

(b)

(b)
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i
/| 7. 'A function which is analytic and bounded in the
i whole plane must reduce to a constant" - This1 lesult is known as

. (a) Morera's theorem
(b) Liouville'stheorem
(q) Fundamental theorem of algebra
(d) Cauchy's theorem.

P8. I e'.2 " dz is
l4'=t 

.

(a) 0 (b) znt

(c) ,2d . zni

Gj(d)"1
eZ. 9.. The residu" tf 

GlF 
at z = a is

(a) eo @) e2o

(c) e-2o (d) e-o.

10. If/has a pole oforder h then
(a) f1/f }l,.as the residue - h
(b) frlf has the residue h
(c) f lf, lnas the residue h

, -h(d) fllf has the residue 
-.h
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19.

(b) Given F(xr,xr...x,,) is to freld of rational
functions, S is the field of symmetric rational
functions c111 a22.:.a,r. Prove that
(i) S= F(a1,a2,...o,,) and (ii) F(rr, x"...x,,) is

the splitting field over S of the polynomial

, t" - art" .' + ort"-'* . 
; 

. j (- l)l'orr .

(a) Given G is a frnite abelian group with the
' property that 1c" = e is satisfred by at most n

elements of G , for every integer n. Show that
G is a cyclic group. Deduce that the
multiplicative group of non zero elementS of a
finite field is cyclic.

Or

State and prove Wedderburn's theorem on
finite division kings.

State and prove Frobenius theorem.

Or

State and prove Lagrange's four-square
theorem.

&)

20. (a)

(b)
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