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:

'tl 
-

(J

tr 
:r 

o o 
i4 

5 
'6E

E
 

- 
l=

 
=

:. 
:F

; 
,o

+
 

e.. 5H
 

E
E

 
x.E

 
=

i.
E

 
;g 

- 
i'i 

rt 
---tj

€ 
E

8;g 
nE

 g"B
 ##

c 
€F

. 
.r.,E

 
cF

 
*'e 

*.V
g 

t"(,' 
.e . 

.oiri 
6 h 

e€
E

 - 
,2 

H
"6 

E
: 

=
8 

^
*5.9"oet)'

H
€- =

fr E
s 

H
* 

,.g 
E

l'
4g 

5'=
 '4.?s 

R
.E

 
a€ 

'?e
i6 

i 
oE

e 
.g'E

 
A

S
 

-.?
ox 

*,s iE
E

 
€F

, t{ 
E

+

$f A
 E

E
 s;i 

5 tez !i 
: 

eE
tF

vIe 
i=

E
cF

'sE
 

E
E

 '-/t'
7* 

*r* frf;: 
fiee .,E

 
*t

f;E
 "; tl;€ 

9;E
 f I 

:."E
(6'j 

*9il 
H

':8 
-8i 

H
E

E
fe 

*+
 --E

U
 

..kr 
.c.cc 

=
€

eE
 

€!* .f;A
* E

+
{ il; 

E
sE

E
{ 

#5 #l.H
 #in 8E

 
'3E

E

hH-:ahex 
u.,l

>
' li

f5 
{J

-,9
X

)f, 
t^

H
V

>
d0D
 +

)

^iO
'- 

a)

P
<

e

traa':.

1-

hEo-trd+
)+
)a4.

-{Y

rr 
cJi

\Ji44
.1 

F
vts

-d ,F
 

ry
6X
*i 

ar
Y

:
'uni.iat/
iJ@,5>
6

bEf'E
E

€g
E

 
E

 
E

 
b # 

€8
E

 
8 

i 
3E

{E
? 

4 
a 

L 
a 

h 
o 

4,A
* 

;: .e 
-o t 

g E
 .3:

5 
;H

 
IE

€tE
E

ca. 
g fi 

5 ; 
H

 g 
H

g
I 

; 
I 

s'5 
x 

trg
J*ll-v;q/

; 
d E

 6d E
: i; 

iE
A

 
8 F

 
E

 Y
 I 

E
 E

H
g 

i 
F

 
F

 _l E
,1 3i

a 
E

 
E

 
H

 o 
E

 ; 
sB

? 
:,F

 
H

E
+

g:5
q a 

3 
fr 

g S
 i 

2 ':i
7E

 
'i

5i 
#3 

I 
T

;#n
a a 

a 
A

 rn'3
3<

iJv'A

a

;,

c\
ojr-i

:
:

-i-l-i1:_i
-! >

1
:-l

I

=
l:l

I

-
=

l-t-l===

d€i
dr-
cd@

'A

:.r 
.

*AJV8ZY>
)v

r:i 
!7t

'Jt 
A

: 
r\

!\J

IIO
[D

T
C

J
<

d€ 
9^

# 
.\ 

.v
V

Y
qc 

lJ{

nl!r
:: 

;i

-Y
o 

,
v+

>

dQ
)

!vo
?.4
(J 

A
A



:i--J:

st.-

t

6lcc

II

xqaE

x 
H

-g 
-6 

g
o.:+

)aA
?i 

u 
€ 

F
 

E

E
 E

 i 
.e E

 I i t 
'-

E
g e 

E
 E

 q g 2 t
E

6
':jE

:..-:gcn
1a 

a.E
 

o a ? e s u 
r $ * 

*
€--'e 

E
t 

9E
 E

IH
*

^ri 
Z

 
E

 fr 
f *rt t =

 g 
g

2 P
 

P
 

z F
 E

 
o """s E

 H
 E

 
H

+
 A

 
ts..d A

 3 i 
, / 

q-=
 € i 

q 
H

bB
F

4E
a'E

 'c E
iE

 5 g E
 E

 t; 5 A
 € 

n

: 
F

=
 

;
,s ? e E

; 3 e 6 3I 
!.a'3 o o o

v

i-l=

N
&

€
F

{6!

E
E

cd
,l.\(,rl)a
\J^9tr-=
N

Z
A

O
7 

P
 

2 
E

 
G

o 
, 

:6 
V

 ! 
;

'o-a e 
=

5 
n F

 E
 

i
o 

2 
=

 x =
 5 3 

3
ji 

X
o 

3 
S

 
ts 

l, 
5 'r 

o
i 

H
i 

R

'B
E

 F
 -H

 -" .E
 

r i 
=

, x 
o

E
=

 3 E
 '.5 € 

3 ? E
 e 

. 
*

gE
 "g s 6 E

 
Y

 b ii 
R

 * € s E
 

E
e<

 
Li

o) G
 

3 -3 . 
:, 

?, H
 - E

 .i E
 t 

E

tr- o 
,r x : 

3 
E

 'ig f,' '* R
 ?

Y
 

=
 

? ; 
r! 

e 
P

E
 

F
 E

 o 
c;

A
 

-? 
R

 T
 g 

A
 :E

\J 
u) 

^ 
-c 

2 
'-.7 

- 
,.. 

a
z\v 

0)
.T

J 
tr

\., 
c- 

F

O

b!(.)

t--

$
\o



-fJc-/aaa-.-.\
JJ- 
J>

Z
4

Xg-:a-F
i

-A
a

AsFFAv7a)
F^

gD
€v

ca

^ 
.74, 

C
)

d

\rtr-

zr)A
Ib!

.:
'-tro.d-

.i 
;.

H
IC
d 

C
)

Fa)ts-Boa

tr-



tI

E
H

E
 

S
€ E

 € 
f 

F
d 

+
5R

 
I 

g 
S

 
tr 

"
? A

Z
E

z 
E

€ 
€ a 

? 
2

aeE
E

IC
 E

 €B
 ; 

E
"u ; 

t
iq9atE

 
€ -€ 

s 8: n 
o

H
 "". E

 fl€3 
€ 

E
E

 
1 t€ 

E
: ; 8I=

€ 
€ E

! 
es z1 3 

.'
' 8;E

 
t 

A
 

E
€, 

E
 d:E

ti6tH
 

$
: 

i. 
3 

S
i- 

\-, ., -6 a - 
- 6 =

 - 
o b 

A
e i=

 ?-E
 

s jg bE
E

, ;F
*E

 
ni

.l E
E

E
g* E

3fls H
E

 :T
€: 

*3
; Z

 bnnE
e iE

s$E
iE

 t€:E
 ta

=
; 

E
i-H

.E
 

€
E

 =
 E

*gea F
eeS

S
A

E
 8;'5E

 
E

?
F

r 
':

ox6-:e3O
Z

 ne 
O

 
S

 
(

i-
,; 

tr-
w

 
F

-l

sF
-zIr)

-ar(*

' 
? 

€ 
.* 

-F
 

€:
-^-F
-d
/ 

c) 
; 

€ 
o 

{ 
53

.=
 

E
 

a 
€ 

.;r 
o 

9-
g^a.F

ca5
i 

e ; 
n E

 
? 

t 
f 

9,
: 

.b -0 
7 

"- 
'.rr 

-o 
';':

: 
€ E

 
E

 f, 
E

 
=

si
; 

t 
3 

€ T
 

? 
" 

3i
.>

 
: 

r 
x 

+
 

6 
.* 

A
E

c 
; 

E
 

e 
t 

? 
'E

 
36

E
 

p 
B

s 
"q 5 

-q* 
-8 

5.E
E

a 
* 

H
E

 r.: 
? 

.\E
€ E

 
5E

H
E

q 5 g tf 
6 E

 v 
o E

i 
o 

E
€

E
L 

F
 E

* 
I 

i; 
i 

E
 

H
ba

H
E

 
A

 $H
 

H
 €3 

9 g E
.; 

?E
€

R
F

 
f 

:E
 

E
 *n 

E
 -E

 
i;€

F
i 

3' t€ 
E

 E
a 

rF
 

iE
 

E
_E

q
f;E

 f;E
F

i F
'E

; E
g#E

 ;E
g

().-g

.j;.?e3O
O

a
dx.:2v

':>
v

r=
js



6)
t-a:AzoI5o()c)o0(5

F
r{

\tD
-

zOtr-bo

lJI

E
 

gH
5 

;E
E

 u 
;:=

3E
 

€&
fi; 

F
*

: ; 
E

.E
!E

 
: 

E
35 

o d
6A

 
E

7
sg;s3E

'isE
t$

.9 
-E

T
 

-E
gE

freO
g F

H
 

F
E

E
d{

c\

olril
l€-

tror
.=

E

>
i

oo)€d

H
Y

cd

cD
X

ql 
6d

9oe
:J!!

r€t-

.!€

: 
o-o

;:5doiF
l

ct)
t-@:ct
zo4o()ro-o)h!dA



cptsti
trE

-rO
O

O
'P

F
l

.-aA
F

-
- 

a\
A

 
d 

.-l 
..

^6)x
V

F
(i-

v

tg 
", 

s 
* 

2
H

R
C

|/)d>
C

)
X

:9I 
0 

osD
 

€
€e h i: 

.2 
:e 

6
rrcdO

lA
 

7 H
 R

 
o 

E
H

?U
;.:!tr,!E

q
.Y

aa^=
og

tlgd\.i.hF
-e-.;i

n>;i"-'*r":\'i
uP

 
q 

2 
E

0 
c\

€Iaa}'-i':b€
{e-v\>

.r 
oo.E

 
F

E
 

$
#-jjH

vd^
s. l 

6 
o 

sr'- 
l-r

c.l F
 

! 
or 

o 
,€

qe 
b'd 

t 
( 

'--
"'-ocs'id)q*ir.rd

ii 
o 

: 
=

.E
 

f 
li 

H
 

a 
t 

i
n=

 
! 

; ! 
n, d .=

 .: .E
 " fi 8, p" - 

'Q

9G
 ! 

g 
H

? 
H

 E
.5 8 E

 
E

; 
9 H

 * 
E

E
c,>

=
 

i 
bE

 
g 

p 
F

 
F

 
t.ii 

=
h;€ 

( 
t,

E
f; E

E
 E

€E
s E

sfr88:gsiE
5

'=
9:r-qq)-

E
: 

!E
 

q 
..1 3F

.-.^..:. 
^

583e 
f,gO

e 
F

S
ooE

 
F

B
seile

.*grs
F

lE
o!

H
cd-

-o 
^ 

E
 

s
N

i'.4-roo)
il 

7 
E

l 
;

oF
tr3G

.IJ
4o 

2 
=

F
 

E
 A

 
H

Ori 
7. 

* 
qT

5 X
; a 

3 e 
; 

fr ... 
E

a 
=

=
 

E
 

h 
o 

- 
F

r 
"" b 

E

E
l 

F
 9" =

 .l 
x -r Z

 
E

E
l 

3 
E

 
E

 d 
o 

t 
tr 

.:
gF

 ; 
N

 R
 H

 
e : 

: 
H

 e 
o,

E
?'F

 
E

:i 
I oris 

a
F

rA
Z

g
ro 

3 
n € s h 5 3 hp 6 E

 F
 

e
F

 5 
;A

 H
\f;6iE

B
€5

;; 
E

E
P

' E
E

f :#e?
z =

 
tf, 

E
fi+

oooe
ov

tz1 
c)

vF
rtr

v.t
7\LF

{
\J 

<
-

zb!abo

Io
-$

N



Ili 
-f

r- 
-.

r')so0

ts 
ts 

f 
: 

h 
:

-E
9

-^a2tr
:-^tcdad.tj
i 

- 
: 

T
6 

^, ii 
E

-ticD
,=

^7D
lY

r\V
h 

; 
x E

 
i 

I 
c 

Y

-a"-gg€p"sbfiE
-=

-/;L^-'=
lroX

P
 ; 

I" i 
i 

5; 
A

 "a 
E

 E
 

F
nde

-: 
e i 

H
 ; T

 H
 

g; 
! E

 
:

€S
 

€ O
 

R
 

H
 3 

i 
; 

., 
* 

5 
-

sE
 \ v T

 A
 5 ii 

E
 ! 

E
 E

 
I

?"-a 
". 

i 
: 

E
 

? 
: 

* 
i 

L. 
c)

(=
 aa 

: 
€ 

E
 € 

g 3: 
d B

 E
 6E

X
'.rv
E

? 
9 E

 E
. 

;; 
E

: 
:

..J 
e 

i 
i 

-E
 6 

oi -3 
i 

€ 
b

=
'E

'A
 

c 
.D

 a 
4 

>
 

'€ 
c 

E
 

-c
?=

 t'- 
a i 

b c: 
e E

 
a =

 
a

=
.. 

F
. =

 
- 

?, 
E

: 
.e 3, 

3 * 
g#

i; 
1 

=
 

: 
-i 

- 
p-i 

E
 

E
=

 
'i 

I 
iE

*aZ
aP=

 { 
=

 
- ? =

 A
: 

5 A
H

 
B

 6 
3s

-q!7sr+
i

<
Joio:

E
E

oe 
h;:3 

oe 
oo 

o

e=
r3

rOtr-o'

Q

Irl
F

-

z

cn

+
rlQ

,
od-:f

h^ 
!v 

u

: 
5 

;E
;.,xE
E

>
.7fili

9-^9'-
bx: 

X
 

o
!--
-4=
qo-c'ro

i 
E

: 
F

 - 
. 

- 
i=Ltr

+
:r+

=
T

.E
^L

;=
i9tr=

-c)
A

 i 
- 

; 
:r- 

') 
=

 
>

.t
ae 

9 
Y

- 
7, 

: 
3 

E
.=

E
.s 

c 
1 

; 
'.) : 

g 
c)

: 
h 

' 
.23

sii,^>
a

)A
--d--

9-F
!

ar.a\/vC
:--.i

'. 
i. 

-
'i+

-U
F

!
.\-+

H
'i

ts
't 

'o.o 
r. 

e,
-c,n-

n\H
-v!

-ir
a=

-?c=
J

. 
=

=
 

c'i 
jj 

c 
5 

i'I
X

.-C
JO

-o
X

9-xcip:-
H

dR
-t-^;.

^ 
_: 

!v 
>

 
_: 

.^ 
ts.i

.x ! 
6 

v' 
o 

6 
i 

'=
 5-o

E
 5 

&
 

o 
E

.E
 C

 
P

i 
i 

7 -.
sf 

'E
 

P
e 

s
E

.:?4iF
7G

fi
cc-o 

->
 

-9 
F

-: 
i>

 
r>

 
=

 
e'2

tr-



ratr-dl
Z;,O

9 
E

, 
E

 
E

 
=

 
E

 
E

-i=
.v-.t-=

ts 
A

* 
': 

c 
E

 
c 

€ 
q

: 
?H

€ E
: 

E
 ts 

:
9 

c>
. 

Y
 

=
 

1 
6 

i
i 

E
e . 

ts 
i 

n 
* 

-i
i 

E
: 

H
 

9 
o 

q;
u 

F
E

 ; 
E

 . 
=

 
ts 

" 
€

'6a 
>

: 
E

 
F

; 
€, 

o. 
-3H

 
5

iE
 

=
E

 H
 

€E
 e; 

;;'P
 

c,

H
: 

*i 
: 

sB
 r; 

3E
 F

F
. 

€
H

'd 
a, 

jj

?l .r;€ : 
A

 E
C

 !€ I E
fi ;F

 d E
i

fF
 

c !: 
E

 a 5€ aH
 \J .,X

 8E
 

tP
.-, 

-2: 
F

i 6; 
E

€ 6tr 
:E

.=
 1 

'_; F
 

,, 
? d 

>
t 

g, 
,.a 

.=
 

do
:r- 

S
 

Q
 

- 
-! 

^\ 
! 

^\ 
H

 
! 

^)
>

': 
:?: 

s! 
tE

 
*: 

o: 
-8b

i'- 
.Li 

* 
=

=
B

 i€ 
E

f 
eE

 
gF

:s 
E

h 3 
H

A
 E

€ 
T

E
 iE

 
E

T
:; 

?s E
 

!g -A
-i E

g t! 
A

f;
I5 

F
.f 

) 
Q

U
 

;'i

30303030
iseR

rOc)b!

.s 
ts 

ts 
E

 
E

g 
:

d 
- 

l, 
a 

O
t 

-
-F

^--LV
U

* 
.=

. 
F

 
'=

 
*- 

it-
!: 

-- 
d 

tr 
I 

d 
?=

 
I

:-::=
O

vv+
!!-

=
 

=
 

:" 
o 

^ 
I 

.-..9 
€

; 
i: 

F
 

G
;:E

! 
tE

=
 

-- 
. 

I 
i 

# E
 €6 

aE
=

 
=

 
E

 
-3 

E
 q : 

ge 
A

s
=

 
- 

E
 

; 
E

 
9" E

 
G

tr 
u'a

=
 

3 
- 

; 
H

 
3 

'ad 
i;?

; 
i 

-c 
i 

T
 

a 
b sE

 
H

U
E

 
,; 

I 
F

 
* € € :H

 
*!E

.: 
r 

" 
a 

q 
A

 
E

 
x 

E
 

q 
o o 

o 
F

"g
>

 
c € ! 

E
 

., ; t 
e ? E

 E
; * 

;'E
5 

;€ 
; 

sB
 1 E

 4 a:* 
=

A
:n 

E
H

 !i 
8i ? E

 t H
;H

 :i
sd 

"; 
o! 

tE
 

E
 

3 
g 

E
;6 

:l
sE

 
.eE

 st 
E

E
trE

 
E

i 
F

+
 

?E
 F

' ? E
 33E

 
E

s
A

: 
F

 g. =
; 

rn E
 

; 
E

.) 
;- 

? 
a 

Z
 r':3 

O
se-ve5
:59

I

Io:O



I

;
.E

 
cc

P
 

'.e
U

 
..

!i\ 
.

-eE
hz

b!:'a
tre,4-dA

-3
E

 =
 

-H
 &

 
g 

T
:, d 

c
.e P

 i1l E
 

E
E

 
a 

g 
i' E

 
o

:8.! f ts 
4 A

 
i 

I 
'.E

 
u:

ilb,\r2
+

-c] 
E

 
/--.

E
aaE

e.!,.a..:.s:q'.':'c\
-a'.'_..?H

crLS
-E

*E
3P

E
c,

dU
: 

., 
E

s r p€ e 
. 

E
 E

 
*

- 
. e 

H
 ! 

F
:\ 

=
 

I,6 
E

 
c'

.itiiF
U

_c:5fE
sE

A
E

ts
E

t$E
.sstE

s3E
o*ik.,

E
ilA

oe'a=
E

s=
-/.9,=

nbo
; 

F
=

 
=

 
r 

5*s 
; 

! 
E

X
-..o8 

co 
.!

H
 

h'a 
E

 F
Z

 
IR

S
i.E

 
E

hu, 
E

?!)a*
'=

 4 
z 

3=
 

I 
"_\ 5* 

=
 

e 
6 

>
 "=

 x 
p -X

 
a

.iE
i=

E
 i:aF

g:!-€ii 
€E

 €sH
F

d
g a d H

e € 5 Z
 -n 5 e-,a ix 

"E
: e .g F

 E
!v.4.#
6g'u','
a - 

cr=
 .>

 .7. "S
 ? a 6.a 

jl 
'a g g O

 5 3 g
# :a I 

<
8 g i, i 

s e c 
--'

!iIIII?ItlIi,,ttII
46.r'A.i

hfl 
-n

'.,tF
n.i-,-.d

a)d!
N

P
:

-d!
D

E
.*46

R
 

-'/ 
i-l

):n
atx,1aahn

'-td
hn 

Y
qJY

-e
'ra

a)
;i-

a -'
ilts!v

V
)

^i' 
,U

,)v'r

li

F
:i

oc€
(-j 

Y
?

tr-

dY
j

€{'ah
l{<a7,E
O

^ldrc
F

 
i 

z:
\IA

\J9/
3-d:=

.-.
n_t_D

e 
! 

; 
Z

 +
T

Z
!'=

;u)
-Y

 
r-

(). 
er 

x 
X

S
E

;:
6.)Y

\zr'61;
E

 
il=

 
toi 

e x 
r 

3 ;
m

 
=

b 
E

 
?; ^ 

) 
r 

<
r u

E
rc{ U

 
S

 : 
=

 
)i 

j 
f

f;.-A
--)fC

A
":'!

5=
 E

 *1 I 
E

 
.

r-rl- 
=

 
-' 

- 
?-j 

f 
,5 

i
5f 

* 
I 

s 
t. i 

s
$:;i5:
ccH

.; 
'>

,g'"-"iU
t

@
H

e=
s

:. 
U

 
E

E
f, 

f 
-s

.O
O

H
E

i
l\

e'i)A
iaJ:

'-s 
,t 

E
 f 

-? 
H

A
E

':F
i-i.:)

^)iv
V

U
g,rr 

=
 

e
Avr) 

F
-

z co

'3. 
a

Y
:c)

L.T
 

;Ji

/' 
,\.



t$tsgE
di*

a.-
a 

E
 

; 
* 

i: 
iH

 
I

;48 
e E

 
H

 e 
€s 

E
G

 g E
 

€ 
H

 
.F

 E
 

g E
 

e
G

 b a 
e 

s' 
ts 

€ 
€ 

E
 

I 
6

#f*E
lF

i!=
€H

c)
F

'6r 
H

 
E

 
g 

.E
 E

 
E

 
b

xhoH
?,?'E

';;.o

T
 E

 x'- 
H

 € 
E

 : 
lgE

 ,.B
 l

ttX
€o

T
 € E

 s 
E

 E
 

5E
 

E
 

6 H
 : 5=

 
"$

?E
E

F
 ;#, 

; E
 t€ 

a'i
r.^(nal;ittatiiF
H

 3 i tg 
;s #$ 

ss :s 
T

 E
 

:
n 

j 
", 

g F
 

oj 
ilJ 

=
 i 

e.=
 

s, 
E

 
tr

d r 
e sE

 
aE

 E
5 

.A
E

 :E
.l 

,X
 g 

;
a 

: 
=

5 
fi-S

 d; 
53 

F
b 

C
I

'rtdlA
 fia 

o 
c 

o 
o 

oo 
o

C
V

ic'i9J
F

{ 
F

<
1{ocp.:za)

EOc\t0)
hD

A

cl- 
H

E
6 

; 
E

ir- 
@

-2 
't

o-.)
s.4 

t 
.o

5'E
 

d 
Z

H
$o 

e 
qr

I9 
E

 
E

h 
d H

6 
! 

O
-a 

;X
F

 
3 

h' 
O

4 
3.9 F

 
E

 
's

O
a

3 
I 

g 
*E

- 
3 

q
s 

t 
! :g 

-E
=

E
 E

 ;
E

 
E

 
E

 : 
E

€? ; 
E

 
eo

-r. 
..- 

tr 
o 

e.H
 P

 
I 

a 
8i,

E
 

g 
b 

7 
3 

i 
r':i 

."H
F

, 
.fi 

a6 
cd

E
 I * 

* 
H

 g E
 ., 3 8f;5 E

 as e 
F

"i

E
 t 

"r: 
E

 
a I 

d 
v,i, I 

*. E
 e 

$t 
ts

tr.P
, ; 

n 
i 

E
 

a 
tr 

.E
 f 

X
 

-;o.e 
X

 
E

-o 
E

€ H
 E

 3 E
 

i 
E

 s T
 : srE

 6 flfi 
,f;

: i 
ft i i s F

 I € t I 
gF

,E
 E

 fiE
 :

5 ; 
# f 

fi 
H

 s z 3 2 
[ 

5R
€ o 5H

 a
E

ij*^
H

 
E

 
ry,.:

5 eeos€ 
3€eoE

 
3 

ee 
s



.ir00@zEO

4)b'0

3i

ixn
4

u)ctr
r{+

>
'-d

o0)
=

dtsl
f1.:+

r
i:

digtr
+

)aC
)o

-dV
 

U
 

J
-a(,. 

a
'ctE

 
tr 

€
^

ff

-!:

4\
';n 

-B
 

a 
Q

L 
x=

 
=

 
L 

q€

^:V
 

2 
- 

qi
'r,/;5qv=

A
)

s.; 
d t

tr 
E

 
'r=

1
t 

^-! 
o itl

E
E

 
=

 
rD

 
- 

i'
cso

n 
+

>
d 

a 
$

i 
nE

 
g'0 

*'il
v 

h 
- 

?
a=

=
!?oo

d,\V
€4

?)-va\
g 

.48 
.l; 

J.E
-; 

F
 ri 

.,1 .l 
=

.2
-o 

P
€ 

V

dtF
i

+
)a-lr€o.yq)

+
)aaa

E
 :d 

i 
?E

 
# 

$
E

 f; 
E

 E
.g E

 
q

t 
* 

d 
F

.9 
-a 

.i
3 ; 

fr E
€ 

f 
E

E
 I 

4 gE
 

A
 

€
* 

H
. 

E
 E

, 
s 

o
€ 3F

 b 3E
 

E
$ 

?€ 
in E

E
 

d

sE
eii 6f, f: 5E

 
$

:t 
€E

 
ff 

+
€ 

o
P

X
 

lp 
.9 

-96, 
t

:**3 l,;la 
is

:i3r 
A

E
 4gE

 !E
sE

sa 8E
g€€ 

E
H

c+
i 

.1 
=

oA
v

E
sO

g
E=

cti
L6Y
-Jovf

€ 
E

 9 E
8"

.? 
hr 

E
 E

: 
'E

.o 
.i 

e ; 
il _:

ts 
?, 

? t 
u 11 >

') 
., 

it I 
6 oE

fr 
ir e 

; E
 E

 eE
i 

o I 
,: : ; 

f;-a
a 

'r 
qE

i 
*

o 
E

 
I 

R
 9, si

€ 
r: H

 i.E
*

c# 
e b +

 E
 E

r
E

: 
E

I 3 i 
"s g*

Y
riS

O
F

r
frH

 =
b 

1;6a
9X

3 
e 

E
n3

rid

€
.'\

^d
vv

-iN

-.\
v. 

.JdF

^
A

d
vv'L-

F
l



IIa-zaIII.lIIII:a

F
{l

r-l.:ozo6a
4a

FA,laa

6lo)hll
d^:-

eF
i

n4a4

.tcE
E

 8"a i
8P

a$
H

dE
E

,hsA
a*il+

{v

30eo

trtrtrtr+
{aa

a^\
€

r/)c!
6\A

:
FnF

r
'-as 

-3s
E

o.a
8'6 

of
E

 E
 F

ts
S

 E
 S

=
O

zo
>

)

s.9
/.ia

-9e 
6

eB
 E

 
.e 

I
d\ ", o'4 

a.g 
e 

5
+

#bS
E

f; 
tJ.E

 X
 T

 B
 

H

F
 7 E

€ H
 ilE

gf 
E

,
6E

.E
e enE

g: 
E

3-H
E

E
-H

iE
@

z
3

ooeE
 E

3000 fi

ahq)U
D

vF
€^k

.dbj-vR
'd 

.F
 

v
;ihE

d
Y

V
d

E
A

=
b!

E
 i:.E

.i.999
t 

B
,.c 

!)
9 B

€ 
A

6pdF
q.u:

30eo

c0)atia

aF
rts

qro
-6tr-
tr,.tr
q5aE

{ 
A

C
-.i;r.t<

F
{X

:O
o"qH

5
N

S
.a

Y
0)

.?F
'

=
ll 

('H
F

iroo
trv{
.Ja
6olq
O

F
i_jcd

I'll1()
elrrc)

A
 

l 
E

E
+

v2ao
9!'Jtr
gito?
8 

E
 

o. 
:

da\v

rx
-̂

-i
fu,F

O
t/

/ts./F

e{cir 
F

E
A

e! 
P

a
V

-r-l

N
V

FvnaE-o
v4

J!v>
7m

oe
o=

o
ri3g4
a 

=
q 

R
6 

F
l=

 g h 
E

B
{ 5 s 

o
#'r a E

 x
:i=

 
4

B
tr 8 N

 H
a<

 g 
:

aa.4a
roiiF
t-62
r-6rrY
odV
zoF
E

Za\vE
q

O

.z
b0

rtatr-

30eE



H
.960

- 
-a 

16-
-6t-i
3 

.i 
i-q

q 
'2 

.. F
>

,Q
i,. 

oe1
*z

4'F

E
B

;
o

E
.*O

8FO
 

,-3<
{

F
!!dq)

e 
o, 

H
8cA
I 

od
H

d
.x

A
.-A

H
(! x 

tr.s
i5 

o)C
d

..C
0 

tr!
* A

 
E

E
B

 H
 

6=

G
A

ro:zo16C
)

r+
{oF
r

ac)F
roq)Q
)

g+
>

.F
h€

o:l

ofi-E
 e a 6 a

E
-r9vvvv

{t 
o)

tr-c
6+

>
H

;
.iH

.d
X

A

55hr
'rJ 

'F
l 

C

o 
9.t

al#
{rX

ca
r*

da+
)tr

'-6F
..9

€ 
'rl^ ': 

A

8 
E

E
 

S
$ 

e.B
 I

5.q 
t; 

9
*'F

^ I 
.H

 t
.H

g.E
 E

..E
6 q 

F
 

o-b
\--
€i 

; 
g 

?,
6(I)oo

.9a 
R

 
9.t

8.9.H
 

E
 €

trR
d.dq)

q)X
 

o. 
tr 

-q
9datr\ 

E
r

 
6-A

-o-.(J

Ia+
)oooF
i

got{

bo0)tr

HdtrD
O

o)
bo

+
<

.

+
)otr(D

Eo

zlba
 

!
R

U
.r2 

F

9E
B

ri:E
6r

E
 9"€

R
H

fl
*€;

-X
otr

t 
E

 lE
E

E
 

s E
 

F
q E

 T
E

tf;E
trrtr(

#H
R

H
 T

5 
A

3'i'b,s 
il 

) 
E

ht
30eo 

a 
r$

5

+
)

Eoq)

dl

(Dxt+
)do.qdB,!{tid

gacq
a:6j
E

fiflE
 

E
€i4'X

.9
b b f;E

_ r
;i59{br}A
E

q;,qH
,rJ6qser
aU

 
elo 

i5o)
 

-
-6-a-qtE

u.
\>

'v\.7vF

AF
O

J

da.F
{qIoql@*.6b0iF-l 

+
'

'eii €a
O

t{
+

)
(+

i6

eFH
li

oe
+

)
.c9
.P

6
slF

i
30-j

an0)E
)

trat{q)t

o. 
a!

I4qo
F

tr6!
dla.=

(t

H
.E

;.F
 

fu

x!?dd
6 E

g 
g

o0)oo)
'a€b!bo
trtrtrtr
oa66
d'E

rd'd
gX

H
A

r-'l 
r-r 

r*I 
r-l

dx/
tr 

.9
a9

q: 
dS

3F
3f;

+
{o)trC
6

xo(l) C
-. 

 
2X

c6.o-(')-E
*rvvvv

€

C
\h0



!.96a
hE

gvF
'o

6d€C
=

F
nF

.9if-
.=

C
X

{jO
rilvdo
9.3tro6
e*E

E
32

=
,H

6*683
iO

*H
E

E
'.,

o.;.clxiirP
v

N
 

5 
# 

E
 

: 
?7

g 
S

 
E

; 
E

 
o 

cio
| 

'=
. 

! 
*' 

E
 

*3
s 

s 
f,E

 
€ ', 

€; 
."

a 
i 

g=
 

H
 

H
 

r 
L 

H
 

2 
q)

E
 

A
 6 

!? 
A

 7 :E
 

5'fl 
H

f 
'r 

b 
B

; 
v 

E
 

E
 i 

.,F
 

o:
: 

U
 

'e 
! 

-o2 
E

E
, 

q 
o.::

o. 
O

 
€E

 
H

 
H

 H
 

o
=

.a'H
oi

=
P

 
F

 
sg 

E
 

*r 
f 

$
a 

t 
.E

 
'E

; 
-^ 

F
i 

er 
F

r

E
i iE

A
E

 E
ii 

!e
rE

 
F

 6 
tr) E

 
5 

C
5 E

 
a';

A
a1d

;.*Hvot{4.5
A

 
:\

l=
d9a
{>

86
tr 

tr
A

n{U
^

-V
Y

O
'a:=

qv
l!'=

-li
?vF

1\lv

:S
H

E
Y

H
V

.)
s'7 

X
t-i

[4v*

=
^

!H-i 
- 

^
xv

J
v=

=
:

- 5=
!

7: 
7:-d

J 
a'.

*t7--reg
i

.F
rftdlcs
4V

.;F
l

:--t1---.1I-'lIlI

'l

tr 
6tO

oy3
'A

 
F

r
F

tr.
,d

a:O
.9e
PcD

=
-:X

f 
g 

fid
bn

dfg
V

'i
'E

boF
+

r
il-A

rA
6o

riF
D

A
S

&
U

-
9fotr\J=

d
n,

Li/(!
N

Q
avF

A
oil
q1ra{r
€cdr)A
!vB

 
9F

 
T

o.1.Y
.d

a 
c55 

'l

IOF
l

t0)
.9H
cdd

.ci
'i

c)aH
€;H

o
=

U
rd

-cP
=

-!
15?E
z.i=

t
V

=
rv

/L
-=

..-
=

>
-353'

;e€iE
co-.-1 

p,i
=

*)y'iE
, 

- 
: 

.. 
ij 

.4
.1A

6gA
.2a

.\J;1
'L-X

.r
d 

3 
E

' 
-8 

5
O

O
O

+
)

'qH
*-ui:

+
) 

lv 
.\ 

Li
+

).htU
o)

I 
E

 
H

 
of 

E
ri

:oH
=

la)
; 

>
 

=
 

6 
6 

=
 6

5 
t5 ri 

;i s 
-.E

3 
03 

0 
3

6i 
eri 

-n
F

tiH

,-

.^
vv

cd
t-

e



@@@zO

0)bD

6r't
tof-zEOF

-h0

.E
tsfi

H
?9.I

F
A

E
E

.A
^.6o

.9 
?o. 

2 
o,

f 
H

E
 E

 
E

E
O

 
X

 o 
.r?

H
 

6'&
 E

 
ae

3 
rr 

X
 

F
t

E
 ilui 

F
e

q 
r 

H
E

 ; 
A

 8E
:oE

E
 E

 
o5ts

g 
': 

-E
 

,gF
-t 

eE
 E

 
€R

E
 ls H

s fi€
S

 gT
E

E
 A

i

@@00zOrOo0!

dc):r0)

I
ooo
E

R



a-
=

===
3

t

=
-t

c.=

:

q,ro

3 
:; 

n
cd 

- 
D

 
w

H
 

t 
gu 

';
n 

I 
xt 

o
c 

o 
xh, 

z
E

 
E

 f, 
H

E
 

"
H

 
E

 
t 

X
 

i'E
 

€
c.r.i.riH

"
=

 
F

r ; 
r. 

'Q
 

X
 

S
 

oA
 

O
F

 
i 

g 
o { 

H
 F

: 
E

 
€3

i9'p#,9,.tr<
X

<
=

1 
+

)v)A
q<

H
t

? oogooH
oot; 

, 
.q 

T
.=

 
? 

R
 

dB
 

l. 
b 

b!

* 
3 

c 
ei 

a F
 s 

d
=

j5|,lo:
Z

 i 
E

E
 

! 
:F

a 5i*fi
=

 
=

 
- 

; 
E

 
€ 

.9e 
d 

tr 
o 

:
.o=

t.--.E
e..9.9q=

-o 
=

1^ 
e 

Q
 

E
 

, 
B

; 
t 

t 
=

 
E

E
 

: 
'. 

E
 E

 e 
i 

* 
i 

o8i; 
: 

i 
r 

F
E

F
 e € 

R
 a b : € g i€,: € s H

 
_i

o.3 ,2 6 
F

 3; 
E

 E
 E

 
€i'E

.f 
F

: i 
rn

€*trE
E

E
=

'F
on'9..:..-

S
goe 

53o 
E

3o 
f,6-s3ooe

I

c)

s =
 

e-; t 
€

=
 

R
 

aE
 

i: 
? 

b
a . 

E
 E

p 
E

 
E

5 =
 

z E
 ; 

E
E

 B
g€E

.; z 
B

! z.g 
ii 

s?E
E

'oZ
=

:'=
:..:idtrS

h
3 ? 

A
 5€iE

 
3eH

!a=
E

 2 t 
3 H

a ?E
; zooE

eoo
6 a E

F
E

a ;S
gE

v 
-€g

X
2€X

; 
?,?nB

 
S

€

H
 'H

 N
 : E

 ] ; e g E
 ; ;'i

B
 

I6 
3isIiE

:i5 
P

e
@

 rn 
e e ; 

c4 'E
 

,9 g€ 
B

'*-gE
eebA

€_:#.-

^ I 
Z

 H
 H

 
E

 F
E

5 E
*'hz

z 
0 

R
 i € 

5 600 E
€3e

oY
F

r
,1 

.rZ
;9

-A
 g 

A
c 

E
 

- 
ci

r) 
z

v

zb[

aobo

\.
r()

co

jIli:iiiIiI.lIIIIIIIi

11IiIIiIIII



€: 
€ *E

 
g H

E
 

H
E

. 
sR

 
H

e 
E

 
{: 

} 
q=

; a 
E

E
 :E

 ls 
ts gE

 F
 ;=

6?! 
nH

 *g:* E
 +

g B
V

t#f 
=

i E
T

;s ili; 
F

s
H

 bo H
 

' 
E

E
 *fI 

I 
j* 

E

T
 A

 E
 

-d *5" 
&

E
 #xs E

 F
g 

E
 

$

:€E
€dB

E
s 

dH
f;T

:F
5€*3i dE

 
'P

"

e E
E

 b 
6 eE

 
€E

 H
;f otr€ F

; og 
#

I : P
 E

 
b'#; 

!; 
sfie si S

I 
:

rrl 
6 

G
 

E
 

E
 

5 h 
'i 

o^ 
-9 

.=
 

F
rrE

 
o

Z
 3 x ; 

'E
 ^!; 

E
 h?E

 
3R

 e* 
E

E
 

? 
; 

.E
 

q -E
isb 

:* 
I.H

 
tru 

c6-' 
c)

3;R
t 

!-E
H

; sF
-*rR

 E
lrE

s 
F

;€A
 

E
E

$E
 S

E
i:E

; #E
g;E

 
5

Z
 A

 @
 o o 

o o 
o 3 

o

r(:
@@zONb!C

(

+:
co:

F
l

-9rdro
-F

ao
G

cdoo
ix(9
E

gE
tro

sabS
€F

o
A

 
e 

€ 
E

 
h€ 

Z
tr 

c 
^\ 

.ot 
hn

g 
H

 
* 

-3 
3€ 

q
.=

r\cD
Y

€!9rn.=
r6.giarE

E
aoiE

F
 

E
 B

 b fi 
g * 3 

E
g 

=
 

E
 3 3

E
 i* 

i* 
e#? E

j 
H

 
E

 a,E
?

H
 

i 
E

 
7 

x 
., 

.!g 
F

r 
! 

€ 
a 

a
I 

€ # E
 I 

s a a 
E

: 
D

; enH
II ; l$F

-nS
€E

 ;tr
c)-io
5?; ? € b 5 

g 
E

 
E

 I s F
 3 * 

€ 
S

: F
 H

 : E
 : 

s i' H
 9.': n .F

 r 
E

 g 
E

;aF
f E

€ IE
$€E

T
;Jg E

 
3

-A
 

i. 
S

 E
 € 

€ 
-E

 E
 

E
i; 

I 
E

 F
r 

x

2 g .3 E
 € E

 T
; :! Z

 H
 g E

 E
 E

 ; ' 
E

f? 
tr: E

 d d 
F

,i 
5 

.E
E

 i 
z 

F
 F

 
.; N

 o
.cg^!e9'6^,->

x,--:
E

&
 3 0 0 0 

ri 3 0 
F

 H
 3 0 {) e 

rn s I
r-doi=



Io@6:zq)
6O

00cs

f;E
: 

g 
8i

;E
'q E

 
F

s
gO

X
 

tr 
d

g=
; s 

T
g

pdd 
E

 
gts

!'T
 E

? €€
T

gH
 gE

 E
€

a9{ 
H

' 
<

H
ig6 

.<

I p€i 
sE

 I I+
H

tT
; E

€ 
_E

e

*H
€E

 ss 
sE

I 
o 

o)-'{ 
- 

H

ItE
q €g 

!f;"
#E

E
H

 E
E

 '$.iE

€ aci u+
 I

E
 

.9E
 

9 
o,-.

? 
.E

a€ =
.; z

; 
€F

 ? 
uE

 €
g ;:: 

ergs
* 

,; 
t: 

E
i 

.^ oe
;A

\!

5X
 

.ri 5. 
3"F

tE
 A

 *c :H
 5 F

gE
 $

E
i \J E

.E
 E

E
 V

 8{E
 d

gg ss:=
 

6;

t€ 
F

s :C
 :9$

sE
 8E

 E
g #E

t

ee€'5
;E

.-.8€
-1 

:j-a€F
>

v9'

: 
d 

b8 
g 

E
dv?88cd
dC

a
F

A
.v*v

A
'

v.dc)
.€ 

E
 9E

B
 

-s 
F

H
 

E
 E

 ^6.€ E
 

i
g 

E
 

e 
H

.,B
 ?. 

t
U

O
S

.E
b.F

E
+

{lill
60-6r:€
ln 

! 
o 

qJ 
.- 

9 
tj 

rr 
F

E
V

 
p 

,A
 

x 
'cl n 

E
_ 

O
 g0

E
 

U
 

ro ,n q 
.9'H

 
eE

6 
g 

v 
I 

E
 

E
+

:3 
E

 >
E

 
a 

t € € ?s 
'33

-s 
f; eE

T
B

i 
#9

€ 
F

1 
-^ 

9^@
tr 

tr 
H

 
: 

B
 

.:E
 

e'i
!e 

!sF
jl;E

 
E

F
a'd 

a'Q
 H

A
* 

A
$ 

5 n F
f; 

A
E

o 
o 

z rrr e 
o

..;.
rov.-

c+
rc)a

e

a'l

cd.
a0)a;

-PoEUc.HREqtt*@
€

9'6
/9{

ae
A

;F

irIIItii

IIIII

cd

Ocl

^
^d

iF

cd

t-r-l



.,j 
3€ 

3
()ii€co
cde:i<

o
€a):?
o 

{.E
o 

H
6 

d
gH

o)
d 

-.o 
Z

tr'ozro
cd 

i; 
6

€o 
g.E

 
O

c) 
# 

6€
.? 

E
 

e+
>

", 
t 

.t3
jj4.o.{3c\
.,E

o
) 

o 
69 

&
fr 

.-o 
,- 

u.,l
+

j=
:-P

trcd
rD

i:l(D
.-F

r
q696d
€ 

o 
H

 
;E

4g+
5H

c)
-d 

E
 g .e f^ o 

g.H
F

H
q'd=

c-
,d 

e 
E

 
6 

.E
 5 

aH
 

o 
_ 

+
,

c @
 

'=
 

F
 5 

E
 

E
 

{:i4 
F

 € 
E

li 
J S

 3 s 
i 

E
 E

 E
 E

 h;4 
s 7 -E

 4
H

€ E
 3 E

 3 
H

 fi € E
 i 

{;E
 

rn r 
o

>
,o 

E
 

O
gi

o q 
-. 

g - 
^ 

^ 
a 

c.E
; 

a 
6 

6 
a

=
cd-)a,:i;.I'cd'b

E
-.{ F

 
iY

 
-v 

v 
I 

fi 
g 

g 
-:' 

{' 
F

l 
cd +

G
{&

H
6lh
tr 

f 
E

 
$

O
E

'ot
il a 

R
q 

i
:9 

eE
 

.q

r=6 e 
H

.F
E

 E
 t

i 
*e fi 

>
 K

 
,, B

 ; 
E

.
a 

E
H

 H
 F

 P
 a 

: 
'T

 s 
bD

E
;E

€A
; 

3A
n€ +

 
E

E
H

E
 E

 N
 I E

 
-r F

 H
 a i 

E
 ? 

E
E

<
 E

 
g E

 
I 

A
 fl; 

.e A
?=

I 
a a 

E
:isE

{;E
 

E
B

.H
i

@
 Y

 
#€ 

A
: 

U
 

r'r : t ai 
; 

H
i55gfi

d fi 
E

 s 
a 

eE
zoE

'-:
E

 
9E

o.i
r\ 

F
 

F
t

ob0q)
.t

U
)

(.)
bo



E
 

i 
ts 

B
T

c 
G

 
o 

coQ
# 

fi 
o 

F
 

:i 
:

o 
'0 

; 
a 

: 
; 

-:,F
.

oqod.=
F

o
i 

. 
;| 

t 
P

 
z

- 
.' 

0r 
? 

9 
g 

€
::-=

 
d 

v 
B

 
_. 

S
 

0)
o6G

hoP
id

+
=

 
n

ilC
 

b! 
{ 

i 
R

 
E

 
; 

o
: 

u 
E

 
.l 

-: 
r 

o 
O

'xe 
3 

;: 
6 

? 
.E

 
X

.l:E
E

hD
R

cd,q
(s^roC

U
?=

€8. 
.9 

N
 

'e 
X

 
r 

o

;H
 

$ 
,i 

H
 : 

r;j, 
fr 

<
,

"'a 
.^ 

E
^. 

ro 
; 

=
 

tr 
o' 

c)

ij q 
3 

q+
r 

b! 
x 

E
 

j 
b€ 

6 
E

' 
H

E
=

 
=

 
E

B
 

H
 

e s E
 E

s 
F

 
c

P
€ 

E
 

E
€ 

! 
I 

b : 
i.i 

:
E

 or 
? 

! 
o 

2.a 
! 

o, 
I 

E
 

; 
?rn 

-:
:E

 
a 

g 
p;, 

h.=
 

4 
* 

F
o B

 
a 

G
R

 
E

gE
 € E

 E
 E

 T
i E

 H
 H

 8 E
 3 g ;x 

:
?7 r i 

s E
 aE

 ! 
H

 r'5 3 =
 r qH

 
E

- g E
 -3 X

 ; 
i'i 

..? -+
 f 

=
 

r* ? 
6 A

H
 

€
fleE

 
a.=

 
d 

*?aa 
F

i
-:Y

^
|-:l-'-X

>
E

F
,>

.: 
^ 

'q 
?ia 

A
:' 

- 
?

za 
g e {) 9 

=
S

 e e {) 9 
€ 

'e 
*-

F
l
:

E
.-hoo

O
 

P
 

E
; 

B
]: 

: 
A

X
 

(9
#, 

o 
.6=

a 
! 

O
d

€E
 

c- 
g 

E
F

 
Z

^ 
Z

- 
u 

'-.i 
d)

6 
I 

P
. 

.r-fi
=

 
f 

'd 
E

e 
:

cs 
i 

Y
q 

-X
rr 

B
 

R
 

Io 
(J

IJ, 
t 

F
 

6€
cd 

€ 
b 

F
a

I 
t 

z 
>

E
=

 
.! 

.2 
E

 
E

 f o 
ca

o 
€ 

, 
'l 

-a 
-E

 +
9 

8,

I 
i 

H
 E

 
3 fl 

3 gE
 

s 
r

- 
d 

tr 
b-c 

f 
; 

q 
P

E
 

.9
-qU

l,r.^C
gO

O
n-r'^

e. 
d 

Q
 u 

;i 
: 

c 
=

7 
x 

o 
E

 
;=

 
! 

E
F

 --bf;F
 

5 
€€E

;E
G

E
fiE

:E
-I:

A
 

E
 -E

 b 8 
s 

=
 

ts 
o,E

 a -'d 
; 

-ts 6;'c, 
E

; 
b r- * F

 E
 c r 

a E
s t 

F
 t E

 6;6 
n E

 s
E

"!F
.:? iE

*E
€ €;E

pgn E
isH

E
.E

-.i 
n 

-y
,r! 

(J 
!,/ 

4 
A

 
:

tE
 - 

. 
p3 

3x
o o 

cl 
'F

.^i 
e 

g# 
? 

6 
6 

A
-E

X
S

ooo iS
ogo 

E
;S

oee 
E

E
sP

-{)-

F
{

lt-l

coco:ozQN

@
tr-

rO



@@@:z0)
EoOb!

d-, 
..: 

E
 

fri

E
i 

: E
E

 ; 
ii

B
? A

s ;E
 r E

 
E

.:f; 
gts 

B
.'F

 H
 E

 
S

E
3. t,E

 
E

T
 

E
 E

 
H

iE
 E

E
 H

i ; € 
e

5t*5gE
5flE

5: g-$
iI E

; €fl * , 
E

;s 
€B

 
E

 q 
lnH

 
H

sA
 sx *F

 sF
s s

@@
,

@
'

Y
.

zq)
EoOIOoh!(6

o3 
0 3 

s

3R
dF

l

o3 
00

F
-

ri

o)4+
>

^r vci
.tA

.
oP

a
X

O
d9.n
{t

-v4
G

 
h 

o'F
-!:oa
-sv
E

'6 
dF

F
.\H

bD
X

C
S

o 
tr 

6 .c*
s 

'6 
x 

oj:i
ll 

8 
; 

>
E

? € 
E

 gH
re i 

=
 cts

c33
I 

c 
-o F

g
IE

E
.9

r) 
A

 
tll 

(l)+
j

v 
(D

 
H

ql
h 

) 
n 

dc)
'Jct;H
F

r 
'l 

H
 rcd

'd;2()
F

{ 
tl

E
 .S

 /-:
.,c!
iv

(O-

c+
{

.{Jahat{+
)--n?

e38
.:6'd=
rH

.29
=

.H
grF

xLiF
r

oE
E

F
:F

gaE
B

;#
cre6'6

q'E
,gE

:$
tgz*;H

3-
E

-E
'fr*2:E

"e'e 
g 

f, 
5 

g 
E

 
E

-aB
 

r 
€ 

..6 
: 

q 
e

;E
 

7 
B

 
*. 

., 
F

 
,. 

'g 
'i 

I
6dlF

{X

:fr 5 t 
I 5 E

 
H

 5 B
 ? 

o

t: 
E

 ; 
H

 8 
E

 
€

E
+

)9(D
+

{
's 

x 
n 

E
g 

g 
; 

:
r=

 
; 

.E
 

.E
3 

I 
ts 

;
'6F

 
d'tr 

.9 
-.9 

E
 

q 
.l

=
.3.99s>

6.q7.:r
s6 

'i s 
x 

;i%
 

F
 

E
6h 

F
q5 

trl 
s

.-t

+
)c6o

0)
aScS

 
F

r

ar -V
.F

Y
Z

E

+F
l

,fiF
l

a
c.j
F

i
6iF

l



IIl..

c{l

ccz

ha

d.

r 
€g

d.=
..{ 

()
+

J 
d\

aax
'i 

o) 
-

dF
a

3 
qe

ocd.q
-e.€

'l/.lo)*

o-a';
O

nt€.^C
(q;

'E
 4 

F
'Y

 
t: 

e 
F

f 
h 

69 
(

H
 

v, 
+

 
ul 

€t! 
n, 

3 
B

.: 
.E

 
P

: 
rr=

 
X

 
- 

6
F

q F
r 

G
 o 

6 
2 

b 
A

e 
'6. 

.H
-v ! 

-".b! 
E

 
U

 =
h' 

E
 ; 

F
 

E
5.E

 
-. 

>
 

^ 
";{,4 

tr 
p 

3 
E

E
.? 

.o 
? 

f, 
'" 

x 
=

'. 
-o 

h 
: 

:
.Ie € ; 

-H
 E

 {5ne 7 a I 
E

q 
E

..-g ,p .E
 3 

i 
ooE

 3 
g 

g 
E

. 
R

 bQ
 ? Z

 G
 g E

E
! 

F
 ? E

 
B

7 
; 

.E
 q 

n 
-c 

>
 

tr 
X

'- 
d 

6 
.a 

S
 

=
F

 
'X

 
'9* 

P
 

4 
'6 

i 
g q.F

 
3 

d 
o, 

F
r

.3 
g 

E
 o 

€ 
^9 B

 
z 

V
.: 

b 
\J

-c6trY
rllcc 

-P
ni

A
 

6 
lu 

d\ 
' 

>
 

L 
D

-<
.)E

b9tcd-a6d
o 

c6 
-: 

,=
. 

4i 
a 

9=
 

B
 

5 
>

- 
'>

 
r

.cF
 

S
 

A
 

{, 
j 

a'/
g 

9 
F

'=
+

m

aiaN0)o)oa.a+
JrJF

i

ri:.o+
)a-Pa4,

hA
./b!a
'tdE

7^

:a-a:I

:

I

1-

r-i 
-&

 
;

C
N

g^E
E

F
E

litrq
O

c6ro.o
N

 
; 

6 7=
':. 

I
ts 

6 
qg 

E
 

;
e ? 

g;E
{.^ 

.E

,q 
V

 
I 

E
 X

 
F

 
E

 
d.6

o 
=

 
7, e =

 3 g 
€g 

s
dA

 E
E

 
-s

v) F
R

 H
 q E

 a 
r t A

 ;B
 fr H

'? s
'E

E
 t s E

 : 
? T

 q aE
 r g B

 q
B

"<
E

 E
g 

!a'9-cs,-eE
;H

s A
 

4 ayzeE
€r€ifl€

qB
 

i€€F
 tH

;A
eE

E
22 

E
ii 

S
:eooeo

o;'9
6?H

A
'iF

vF
O

b0

a(.)(s

t'-

I

c\



aii
>

,oocl
c!'3'n.9H

-i
>

=
=

?!w
.v.ijxY

.-'€-P
C

C
vLr

d.i.i
vud

qX
X

i.ifl
'dO

0)s.r.v
-.ry
F

O
qiA

v./-
o

!$sv
d€H

=
trg.*5

:i6E
'E

-
il.g€tx

(s€C
)

^dA
U

LW
-:

-ri0)
-a-
ocdY

c+
r

'aj16oi$

? tE
 

s 
i 

&
E

'i:6#cd
?S

ii=
.9F

r
o.=

'.ij
.qurhc)
€X

o.3P
u 

O
n- 

tl
-H

ai0)
n$^u-uh
O

--{rr4ai
ic$aN

-cdc)
H

 
- 

Lu .- 
!

5 ff 5s 5s *
F

lr?ao€'
vvvv

oF
l

.r 
+

r
€vB

g
a-|i
vc)
-*

a
ac;>

.€
q+

rA
a

6 
g':

9 
d.?

H
d-

+
6 

9B
H

=
 

b! 
tr 

6.y

i:S
 

.E
 

b! 
*H

-(t)0).-€!v
H

'-^#i\!
o B

 
x 

n 3 
€ 

E
-9 E

 
.-., 

E
h* 

.: 
E

. 
o 

o 
€€ 

i 
I 

i
x: 

>
 

o
_Y

: 
.n 

F
 

.h 
.n 

4.": 
=

 
:<

*.E
 E

 3 E
 E

 E
i 

=
 F

 ;
x -. 

x 
'=

 
x 

d 
H

j 
B

 
"i 

I 
",

E
 Y

 i 
i 

i 
a 

x€ 
o 

! 
<

 
=

oli 
c! 

cS
 

cd 
(s 

O
: 

d) 
X

 
-.o 

O
E

 E
 

E
 

F
d p4 

F
d 

*; 
F

q 
=

oo)
ar.l 

o 
F

5E
 

e 
a 

6 
a 

f s ? 
A

 6 
a

F
si 

r>
 

=
 

ti 
ii 

F
F

 
I 

i- 
v 

v

N@

'z
Oc\lc)b!cd

d 
E

 
c6G

 
N

! 
':5 

*:5 
o)

9 
E

[ 
;E

H
I 

fl3 
;# 

€ 
J

E
- 

gr 
E

: 
F

 $ 4
I 

o 
5'H

 
-..: 

F
 

- 
v

f : 
f'l 

E
€ 

F
 E

 €
H

H
 

s€ 
=

s 
fr E

 
Q

td 
€E

 
€x 

15
E

 E
 

E
 

3 E
 

B
H

 
crl

i 
I 

o 
eJ 5 

.e g
cs 

a 
e 

$,
ilE

 s I 
E

 H
 px 

;F
d 

v 
'

s?tu'€ g 
i 

11 .F
s 

F
 

2 
B

* 
n 

fi
H

h E
 f 

€ g E
h 

E
, I 

E
h

c)ctF
ccctc=

gilptre.ho

E
3 

i 
€ 

6 € 
:c 

i 
| 

$ 
e

iE
:.E

'f; 
d E

 f;i 
: 

E
 

s 
E

 3se 
i 

E
g: 

-g E
 € a E

U
 E

 ?: 
g E

T
E

 € 
.8

E
fr (5 ci ,fr d ;A

,h 
r 

E
 il 

$:E
 

d 
tr

c)re'F
'57xb!

f F
 3 0 0 0 E

E
 3 0 e o 

E
 E

 E
 3 

0

@trj



I

N@z

E
rc-=

7-tr
E

A
cr

a 
eg

o.,io
>

+
r"i?-

.\p
:-t)!
'x 

53 
i.:

*gool
-!t

55-?9
#L-

t.c 
^e 

!€
..ay

uF
.r-E

s-.-
r 

* 
.=

d 
a.E

5N
 

E
: 

tsF
,

)" 
.d 

C
s-a-isrtri.D

eJ
5 

i=
 

eS
 

o 
-rE

3; 
o 

?=
d;iO

LX
U

a)'-F
leO

(,
*-, 

! 
g 

cg c
9'l,o-o
_1.,.i!F
cD

:--H
csq6

':?'ioar.9
s_

(E
LY

'--';^
-qc6;i:..i'X

=
{ 

A
 ? 

=
 

6'
T

()H
r!

,,.} 
,l

^6'
-.>

e

t-

(H
dv-

+
J

e-E
a 

b # 
+

€..^=
-=

3E
 

; 
g 

E
 ,-

F
i: 

F
 

G
 

h 
o 

o
xh!1-v=

o
H

.S
 

Z
 

: 
E

 
(o 

E
. ' 

-:
ov!
S

ccur-bnR
a

_2ocU
U

E
X

\'.'dxd
'-.=

ilov
a 

r;:€3
-.lJF

roE
gcd

-E
3 

0 1 
i 

-^ ; 
i 

";
-,.9 

X
 

I 
? 

;;:
c+=

 
d 

r 
5 

d 
(-un

Y
,'l'la-^\'-

# 
v 

v 
M

Q
<

r)na*
4 

ij 
: 

.=
 

L 
G

 
h

.9t 
i 

5'-o 
g 

d;
dL^-tA

-.X
iN

 
: 

s 
3 

3 
3 3

F
i:';O

ox.=
4s:=

,:
zd 

r 
; 

€ 
v=

.>
 

G
- 

z 
d: 

G
r!-,-v

v{,..i 
@

II

59N
9-9J

@

=
cs..
B

=
o

ts<
z

-A
.a)

F
:_

*rc)(.,
6-' 

: 
r)

^4V
!^dX.-vv

b! 
tr

\v-
H

-., 
.. 

<
,; 

C
)

iH
 

A
 

42 
b!

o,a 
\, 

-l ^ 
cd

S
)-:A

+
 

!! 
ar'-

l) 
- 

bnd
lIr

c6^/ 
'X

=
A

W
 

r^ 
lJr

'it 
.;C

$
sl 

q 
q

d 
') 

C
ge

!--)
ic! 

>
!

>
o-a

f'usE
;'=

3i-i
a{E

E
$*'u

-S
c)ocnJ

--i-
--.\tv-

;88;3e8,")
->

ts.-€E
.:'6'i

;L^H
-*ciF

J-.)vtr!4-;,ri
y=

to.^oo.3a
,_=

ct"cijj!J

g 
p"€ 

R
 

s 
c 

a 
9

?Q
*u'a;Ju-5"

K
;;€ 

I 
i 

i 
o

"X
c.:5')

lr 
x

f^ 
2 

*n 
i 

. 
=

. 
c1 

'- 
B

1i 
*a 

A
 

;
+

 
>

 
o 

i 
(g 

'.: 
/,1 .5o 

; 
O

 
jr

; 
O

 
' 

; 
C

 
A

 
=

 
\, 

6; 
v

rc 
,; 

=
 

; 
Y

 
- 

iZ
 

E
\>

 
; 

=
 

? 
q 

o 
oi 

:.9 
-3S

I 
o 

-c 
I 

". 
: 

n P
 

X
F

 
i. 

"
|5
co q 

z 
E

 
i 

-+
 

'F
: 

%
g 

t
v 

- 
o.C

E
i 

=
* 

6 
i 

3 
.E

B
 

6I 
+

 
lcr

€ ? * ; 
sF

 Ie 
5s €: 

i3
a

Y
d

Z
 F

': ? 
a 

3 
O

 
3 

-"-
-v

'i 
6i 

co
F

I

+F
{



t

Ncoztr-b!

H

B
 

E
 ts8 

ts E
u iH

S
 

.,s 
e 

E
-g 

E
H

* 
3 i: 

?g E
€ it

r 
: 

E
: 

iE
 ii 

€

i 
E

snE
 ;E

E
€ 

E

ig 
-E

 .P
h 

'+
'd th 

,.ti
E

€ E
H

H
g t$E

E
 

E
"

gg . F
g fi 

: E
E

 jq d H
"

:%
 5 

f 
E

 
o 

R
>

,
E

E
 E

€fiE
B

 H
€*E

 
N

f;"
$E

 =
E

 -;t 
sB

 E
! 

--E
H

'A
 

q* 
-338 

? 
.E

 
-.E

g
:R

 
E

i niE
 

ex g.5 
t;"8

3i 
t?A

.E
# #"e68 #88'

@
o3030

6l
F

l
@

60lO:doa(obodl+
{

crl
ro:dzoEoOro0)h0

A



d 
-# 

s
.drof_
E

 
,E

 E
 E

 
a 

3
do 

F
$.s 

P
n 

q.F
't 

$ 
F

 
d

H
 fl * 

E
 a ? E

 
e 

z
E

 E
 d 

q E
 H

 g 
E

 
^9

o.ad^*
E

; 
E

 
E

i 
E

 S
 

H
S

 
-E

?€ 
F

 
.9H

! 
n 

#=
 

o
#e F

 
i6s 2 5z

os
o o 

oe e 
F

 a a n 
O

 3 
nr

E
 d # 

E
 

f 
v v 

€. 
o)

g 
H

E
 E

 H
 

.a a 
fit 

-H
ft 

-P
E

E
e 

f;E
 

** 
F

4

g 3 
E

E
.c* 

6*H
$; 

l* 
sjJ

? E
 H

d h
&

'c 
oE

 
E

 ha 
;

nE
 -:E

E
qf,H

 E
E

 ?E
gE

e F
 P

 
? E

 n E
 d k 

16 
d 

2 fi a) 
hr

E
.3 € iE

'i E
 E

 Z
 Z

 8 3 tg
E

 
S

! 
- 

^,i 
^ 

:ii ^..:\ 
tr..t A

 
'o

.E
 3 g F

€ {e e I 
e

cnR
c\ 

Y
n

m
=

E
gc!

6:Y
c)

gi

d
.1 

q)
A

d
v 

v 
vRdtr-t

vs'o$ 
i

ds,- 
'sq)

d:i
E

<
1 

C
E

oL
^: 

bO
C

tr 
C

i 
<

ri'
v 

v 
\

U
)

F
{

-u.d,>
)

hsa1.1+
)

q-{

Iatr'r:aa

'\ad! 
14

l;Y
Z

oI-bD

t-.im+
>q)hG

J
-n 

f1 
-i

'z o 
z

^)74
i-"i

a
F

N
\/ 

v 
..1

^

c)

r{ 
c!

6dr
O

n<

0.9
- 

.ll

alF
. 

l
ol
€l

.al

aaol

a
cd#
i 

G
 

h
F

i 
E

E
r 

6J 
.ro

H
B

F
-

IY
, 

L)
n, 

Q
 

--

A
 

E
 H

{ 
A

FI 
d 

H
;z=

#
Z

E
5X

lP
:.

i-io*=

=
 

E
 h 9.? 

; 
-dg

?,qgA
 

g 
xF

"rA
X

"19t1uJ-
Li€s5j.s 

3
r,r-F

{'fdrl*
!:5F

X
lgx

3iA
^:r>

Y
-e r; 

; 
X

O
 

F
c.H

 
g E

- fr 
5

F
l9V

F
C

c)
a+

o
F

so:'+
r

rO
ooq

O
u)E

-i9
iJiF

v
g 

itr 
fi

t{v
.ic

r-.
rv̂t 

\t 
al

R
i!

ENY()ja$€(g'tdr\

'noe,C
lglal\C

r-r.nP
\ 

v
.9 

Z
 6

d!-ts
;iNA

.da
t 

€ 
h-Y

t; 
a 

#.q
}A

C
O

+
r

-1,ncd(g0
=

tat..'^l,l
rr_-rvH

a G
; rt 

? 6
j 

ii 
H

';.i 
v 

v
!II;I



-iFl+
r

!

rd{

00C
5ot-,

AL)si0)b!

!.HaI+
)()

-d6aF'J)
+

)
.F

.
q. 

.i

d

X
>

, 
trl

-V
e

oA
c\'>

,
=

\Jgqo
-a 

t:
-'l$:
vaH
a 

trs
C

c$P
A

dv
.=

H
+

)
d-a.a

A
c)

E
 

E
e

* 
F

 
!J

t!v 
l.i

6v

*iHda4
.v

h0t
!

A
-

A
hh

x 
!q'

A
,4

a6o"H

:\
dv

tui 
=

tr
€!B

P
.9O

E
E

-ad
H

d\
H

V
c!

o's+
'

F
^
x=

+
i

u!^

fd9d

.93hn
P

. 
ri 

.=
P

.>
rr

d 
rt'\

E
 

E
 

S
 

€6 
d)

s 
€ 

E
 

tr.-d 
.E

'ncrt
j 

: 
R

 
sE

 
s

sZ
 

=
 

:E
 

A
{

=
 

: 
=

 5 
fiE

 
.E

L9^E
i:

-=
=

 ; 
€: 

s.e 
?

a 
'F

 d' 
5" 

E
F

 
c)

i 
E

.9 
g 

t 
c 

x
a 

3 H
 

o.'7 
E

E

F
 . 

H
! E

F
 

H
t 

e
v^+

{p.blA
!ofi

3 
r 

: R
 

R
.E

 \-r x5F
'

: 
f,E

 
f * 

F
*E

 
il

=
 

|i 
u. 

d 
6 

F
r 

H
 

o 
a 

H
 

i 
*5 

=
E

 
E

b, 
9q 

'F
S

!
xcli

i 
F

e eE
 s€f :

! 
ls F

E
 

,n#E
 

E
7 

53 E
F

 
A

gE
. F

3030?

<
{

o)
co

zaa!

9tr=
+

+
-l. 

i3 
o)

?e2oo
E

 
b 

a '! 
E

 
:

E
 

€ 
?E

 
T

 
i 

rJ
o6vgiE

?
-E

P
E

r
€ 

- 
g 

=
 e 3 5 3* 

fi 
*

-.g 
cd 

_tj 
+

, 
+

r 
K

 
.F

F
 

i 
E

r 
=

 .F
 ,F

 
: 

E
 E

 i 
F

 ': 
r 

cH
 

ql
os .- 

=
"_u'E

a d:H
E

 
F

E
 

:
€ "=

Y
 

>
 e 

a 
.S

 ,:\ ^ 
N

 3 
H

 #<
 

.9
g 3 

+
 3 

e. 
-e e g 

il E
 

6 
',z 

E
Y

 $ * 
- 

I 
* 

€ 
: 

eF
 

6 
c'o

R
 * 

S
 

- 
be 

x 
o 

E
 fl* 

A
 T

 
c)

g S
 i 

=
 =

 =
 

5 
.*- s =

 : E
 o 2 

^H
; 

a) ! 
S

 3 
=

 
F

 
Y

 n 
t 

.!+
. 

E
 

F
r

g$si=
=

 
€ 

Js€*; 
€

€€rF
!: 

#E
 E

;F
:E

 
le

=
-r*':!=
. i ist 

=
 _ 

H
 7 E

 3{ 
A

,?i 
:t

€s{.-\i =
=

.=
d;E

$ F
 f j E

E
 S

a
sG

o;a=
;;F

;; g$3' :'

P
cd

dF
l

$
F

 

cd

I

F
i



FcozrJablr
d{

h., 
E

 
lfr

i'q 
€ 

'3 
7n 

A
 

g
't' 

+
r 

.E
 

n 
(o

; 
q' 

E
* 

S
 : 

q
g 

F
e 

;" 
t 

E
 

'g 
o

: 
i 

-;: 
uur_ 

=
 i 

:9 
v"

? 7 
F

'" 
i2 

+
5 u 

-u: 
o

a 
3 

.: 
-62 

s 
r: 

c 
.5

Jto)
? ba sa 

n*i 
R

il 
H

 
3

=
4 4 6 

[E
 

F
 .E

e 
t 

H
 

P
I 

at...d 5-E
 

,? g 
&

i 
S

 
g 

i
: 

q 
H

 
^,4 

! 
'. 

E
'j 

o 
c 

c
? .H

 R
 -g: 

- 
Q

 € 
-3* 

F
^ I 

c 
r.'

ir H
 : 

+
r 

3 3 E
 -pE

 . 
I

.. i 
? 

A
 E

 € ." E
: 

d 
s € 

€ 
c h 

d
6iiz 

)--;E
I A

A
 !E

t; 
t*

If 
E

 -o^ E
I? ta 

€gr E
 E

 
;r

3E
T

u,n s3€i€ 
5-6E

ss :E
E

 ?* 
=

58 
:58 

€H
 

;r L5a'E
E

 
gq

f =
 't, +

€': I 
P

e: fr _.G
t A

r 
#;

=
1.:8.sF

 
#e:i E

: 
E

G
F

-j 
le 

/7
ue:

,,,1 ? 
e 

e 
O

 
s 

€
gv

li,#
F

l

^.49H
^\ha

.JH
uJ-<
#.-4-

*q 
lE

 
F

.B
_r E

 
B

 5 
+

rq
5.9 

E
" 

E
ci

-"f 
8i 

fi8
tr': 

a 
rii'-

A
E

 
*'de E

E
5G

' 
il- 

i
.!* 

F
E

 
5E

rf 
** 

*q'E
 

a
2^x0)

,.n 
'8 

i; 
E

-Y
ict 

i 
X

g 
E

 
g

$<
 

L 
g 

i- 
A

 
ri 5

--.-* 5 
6 

JE
 

', 
=

 
E

kn 
9 

7a 
( 

'z

4tr 
€:dH

ru 
E

E
+

Jrli 
*:; 

a 
/i 

J 
7; 

! 
cn

','f," 
ggP

 
dg? 

f 
3 

E
(t_t^: 

-0d5ts :E
H

 
5 

? 
A

etH
 

E
IH

 iE
E

 
t'inz

E
a'fi E

=
€ *f: 

i:a
E

-b.H
 

rE
E

t B
b..: 

'q '?12
?€3O

cl
-l

IIII



l-
-lD--.BtIlctG

,

f 
F

id 
3 

3
i 

*.9 
t 

* 
oo

E
 

df z 
E

 
:

-<
3-F

F
-.2o

7.s 
;$E

 
Z

q 
{ 

s 
br E

 € 
q

G
H

 
863 

Q
c-r g 4 

E
 il 

t 
E

rg c ! i..'a 
E

+
 +

 +
 € E

 g 
3

sE
 o x :.!:a 

€1{ 
q q n z

E
 B

. E
 tE

 
cv -: 

i 
,'1

., h 
v 

E
? 

* 
=

 
S

 
i:o 

'd
'iE

 
:" 

i 
€ 

U
S

 ^ 
;. 

.3 a-. 
i

C
!oo .!{g: 

E
 

rE
s-e E

eo 
$

{oo. 
+

a S
p 

€ 
iF

 
ts. 

A
+

rd 
ifr 

; 
E

 
-ag

o e 
V

t 
p.: 

c 
d 

*: 
I 

; 
: 

F
 

s
:g 

F
;€E

 
a i 

I 
A

 G
; L o

=
a 

i 
E

s,-* H
 d E

 F
 

e g i 
+

 
3 ! 

E
i i 

tr ^. ; A
E

! 7 i 
? .: € 5 o { 

; 
Z

 i
-E

: H
 fi fE

E
i 

E
 V

 s T
 tsE

 q 9 
$ -E

 A
?E

 
# 3 

P
,o.'cB

 r:5 
cn - 

sE
 

ei u 
E

 F
 

P
n

trcd 
.:csP

H
 

E
U

 
'3

2E
 G

 o S
E

E
E

 3 o o o F
8 @

 o g 3 o
iIIt

-q€
6 E

 
e

t-rH
.F

C
S

 
r()

r: 
? 

&
 

3
gc'!E

c
fiqX

P
'qno

i 
7e 

H
 A

 i 
s 

F
f

E
 i 

H
 a 

.i!$A
 

: 
ts=

csnai
.^.i 

H
 c 

b H
t 

+
 

q 
E

:O
F

Iq
F

 
r 

9; 
* 

%
 

.-:
.1F

i 
dP

.i!G
rae-c--9

JxJ2o<
A

i?i
d.)

" 
c 

)-1 
i 

t 
-;

.E
3

* 
, 

i 
E

 
t 

8 
g;

E
 

lgg 
P

, 
e 

ec)
.a a:? 

H
 €E

.i 
R

 $?
; 

Z
 E

j 
6 

? 
y 

ef a 
d 

l0 
E

 
b

E
 -E

 I 
i 

H
 ! 

e 
8ui 5 :

H
 E

 
H

 .:s F
qz.;35 

tr

U
 E

 
8 

e 
€g

t 
G

 
5 E

39 
H

tsg{'
tr 

.'

vtr
a:.iG

{

e.l
<

'r

EvN
z

!.1 
Ai,i

xxz
vj*r\r..!
ts 

X
d 

R
 

2
a 

:5 
Y

 h :
E

lx 6 I 
F

:
F

J 
A

 
6 

=
-5 

-c 
a 

A
l,/ 

Lr- 
'! 

N
 

.j
r-'l 1.\ 

trJIJ

Q
<

 
d

rri^h
avl
v, 

r)
cB

X
co5

v

. 
.i

O
d)

a
q)

6C
)

zb0

t*.



€ 
t 

er 
o 

o) 
o 

.H
 

35
o 

a : 
: 

i 
; 

E
 ; 

f* 
qil

E
€.fl F

 E
 E

 .E
 t-g 

;+
,s-

9F
; ; : 

'a E
 E

€; E
+

 
V

g E
 ; E

 
n 

E
 

: 
c 

iE
 j%

 
e

E
€tE

 
I 

€ 
€ i 

E
€r.: ;n 

E

i&
35 

5 E
 

fr 
s 

pE
€H

 :"
R

 F
 g 3 

2 
B

 
T

 
: 

H
€ E

S
 

E
-

rr F
 I 

* 
* 

t 
* 

9*. 
Ln 

B
E

 
E

o
T

#E
 E

5l, 5" dF
 sfraE

E
eS

dH
^ F

e rE
 =

vE
s.t ? f.f E

E
E

A
 E

iri:
*3ti;; 

-g sus* ti+
{ 

{€E
3 { 

'e =
 :! t.$ E

il, E
E

 E
$ =

i 
E

??
ai :i7 f 

tE
 5e E

€E
U

'tsE
i; 

F
gr

fri

E
 i 3 € e 

o o 
o o 

o

-:ioi'+

5'=
.2ocsv!

-c-;#{E
5r:-3+

,
E

 
=

=
- 

T
 

ts E
 

:
g 

=
=

 
i 

q 
q 

q 
i

o 
=

=
 

E
 

E
 ; 

F
^ 

z
13 

7=
=

 =
 =

 
.E

 
=

 . 
t

E
Y

 
g 

E
tr 

z?V
 5=

 e 
T

 E
 

€ 
o

.;1=
-

I' 
i=

-^.+
 

E
 

'i g 
-H

l€ 
a 

;=
 

=
B

si 
=

Z
 

F
 

s': 
d

*i 
-e 

: -' - 
H

E
 

q 
d\ o

iE
 F

 
:;=

-3 
8€ 

tq 
xE

 
I 

&
*e c: 

=
 =

=
 

: 
oE

 
B

 E
 E

 
i 

i 
€ 

s
.: * 

E
 z 

a. =
 

=
- 

.-i 
! ci 

o I 
y 

S
 

E
 e 3 

g 
3'

eU
 -- 

=
 =

 
=

=
 

t 
S

g 
IS

. 
F

E
 

; 
-F

 
tsici c

+
frn=

;l 
=

: 
E

 E
+

 E
 -=

; 
.s=

 *qbi,S
F

^€
59 

3 ; 
-- j 

=
3 

=
 I 

ig 
I 

E
 E

 
'a' 'l 

6d 
o € h! 

q)

r* l i : =
 a=

=
; ;! { aE

 E
 ffr rs *E

 i
-, c ,, j.-: 

; 
- a': 

4 
3 c s 

,:i.9 
o 

-H
 ? 

3E
 

g 
i

zB
 

=
;

- 
- 

.=
i 

nr E
 

n

s$eoe=
;=

oe €E
eoeo 3oo e 

s
r-ioj:



zEOh!

F
I

e E
 

ilF
 $* t

ts 
E

 fi 
=

T
, ii 

B
*

0. 
cs 

Y
 

"o 
F

A
 

A
ahi 

E
 : 

E
I E

€ g;
E

 i€? E
i *g t*

d 
:E

 
q 

i 
frE

 
.E

;E
 5 iA

 * 5 ai* tB
 5 H

i
;I E

{E
*H

T
T

I 
;E

F
il giE

 F
gg8E

 
dE

i 
3.H

 
.E

 
f; a 

3
# 

:g 
E

 
:fi 

3
N

 
B

 h 
.E

 
E

 
g

ts 
fiE

 
+

 
R

o. 
A

a 
- 

- 
tH

 
Z

B
. 

5-E
 

g 
., E

 
o

3 
E

t 
; 

': H
 6

; 
E

g 
6 

g.E
 3

b 
'-lE

 
a 

s 
v

"E
 

3i 
fr 

ti
E

 
E

.; 
F

 
d<

€ 
'i# 

E
 

gg 
ro

..C
)q

I 
A

 i# 
e 

!.s'; 
S

: tr o S
E

 
tr.H

 c E
 H

 S
B

i 
€E

 
E

.H
 

8.s
5R

 
p:;d 

-8E
 

bots

:E
 

.sE
E

 1a 
sa

E
.E

 
^ 8.S

 fr.a 
o

ge 
E

!E
 A

€ 
E

E
3 S

 
F

 3E
 

E
 E

. 
F

.i
3000

ft(

-ic\

G
G

'E
'v\vv

dts
@

t-.
i

a
'U

 
H

al 
ta 

dv
.o

H
E

O
-hib,8
E

dab
cdA

E
.:2>

ai 
A

 
I 

E
 I

X
o)

gfi 
".. 

6 
-E

 
Y

E
q 

s 
! 

&
 T

c(!
E

E
 

3 
V

 
; 

R
-.H

:ilA
V

a 
j 

-d E
 

; 
€ 

€
€: 

d 
:# 

x E
 

-
:; 

E
€ 9 q 

E
E

R
 

st 
t € 

E
E

H
 

g 
o 

E
 

6
9oqi-Y

tr
sf 

i 
? 

=
 

6. 
I

sF
 

E
fr A

': 
A

i: 
iF

 
+

; i 
F

B
.E

3 
0 

E
r;j

,.j



s?t
d@frF

qH
:

3 
: F

 
H

R
H

E
g 

S
 

h 
u 8E

o
3 

6 
F

 
g ! 

j!
o 

dr r. 
ca I 

3X
d! 

I 
; 

P
 

a 
x 

E
v

s 
=

 35 gi5
.,c)

Y
'dl-O

) 
hD

 p- I 
# 

e 
9N

E
.' 

3 H
 

.e 
s

a 
e €l 

V
 

F

=
 

a 
al 

I 
s 

-a 
A

Q
-E

l 
c7E

'-v 
q 

sJ 
onl 

tr 
cil 

q)

F
 

I 
;' 

n"l 
i6 

€ 
(n 

a

E
g r€1. 

* n 
H

€E
E

?a 
ts;l.E

 
ft.-?3 

d:tE
E

 s i 
; 

:I 
E

E
tisF

 
flE

ez 
E

;E
,?i 

=
,q*

Ee6oa 
S

E
ea6a 

F
ge6 

F
eo

vvvv-avvvv-tvvvvv

hn.d+
,

.dd
C

D
aD

9()
.oO

l.
otr

A
A

,Y
 

H
.

F
E

 
S.i!)

4!
<

>
 ti 

csd.ia+
)d

a 
'!'tYD

O
-

X
vrX

/1
eo 

E
o

v 
v

olJF
r

obDa{C
)

<
ra

$s 
# 

#
E

 E
 

{E
 

:
H

 d 
F

 p 
'E

 
- 

xE
,

T
 q 

*H
 6 

E
 E

E
E

E
! 

3 
E

4 
N

 O
 

E
 

E
E

E
F

- 
E

 
. J$ 

E
 e 

E
 

E
 i; 

g

f 
2 fr 

E
H

6 
=

 H
 hi5 

:3 
F

 E
 

H
i 

E
:

gA
 32 q 

:{ 
A

 -E
 qE

aE
G

 € S
 3 ; 

a i 
E

 F
t g v i 

!
E

rE
eH

E
 

=
H

 
.l aH

iF
[;[;

f 
.{ 

3 3 E
 € : 

H
* s n F

 ?
(9a

rE
 H

 
s F

E
E

fi:fi
_C

 H
 

B
g 

nE
iE

sE
I

z 
R

 
,c .q 

8 
E

.g
o Y

 
:t 

5 2* S
O

oO
E

#'9q)
o=

cE
O

zF
J

zb0

l-la)
ob0



v^d 
\d/

(oi

()<
r.

d)hD

3H
!b8E

€fr
P

Z
H

E
sT

gc(
{ 

E
# 

R
; 

g; 
E

:=
oA

$.E
F

E
:'=

5
=

i-3$:"g,E
E

, ; E
 

E
 * 

F
 gU

 
€

eE
 E

 : 
E

 8, 
E

 E
i 

g

H
E

 H
 E

 
2 ,r 

I 
:-9 rr f

;t 
5 =

, :? 6 -8., ts;5.s? t: 
o 

E
;E

 
E

 
s,s 

E
3 s'e 

E
E

 5E
 

a

:E
 

+
3.s 

tr.r "F
 

-hE
 T

b- 
t

:E
 

* 
F

E
 

,E
:i E

 
-i 

eE
 

fr

=
i 

rsgE
 €E

#E
 €E

!; 
E

.-d)iq)-uui
- 

Y
 

H
 

;i 
-.\ 

d\- 
- 

t 
0)

- A
 :6 

5cn 
€6 

et 
f 

i 
.-;

=
-=

 
#* 

-gH
 

'E
=

'F
.l 

6? Q
r". 

r;

t=
 

E
g F

i 
tsH

 F
d 

iE
r iH

 
F

?o303030

vL(D
^-

L^
i>

=
-Ll=

La
l-;6r
:'6.a
trh.oR

!A
dX

6l'*x
ilA

rr::o
=

F
xv

-+
IAv--t^l'-
aa..r-
g!cdi+

r

!-+
--=
z=

00zao

hn?J'
.-a-i$r
.Y

,a@a-)l
-=

l
II

dl*lqJi
vl

F
-

o)
OAzONb!

\i,F
-l

F
{

^i



3E
*e

'5.:;:F
gs'oE
;9 

*? 
.g 

€
O

f,X
r{=

'o 
E

.x 
6 

=
3 

gE
 € 

E

b' 
s.=

 4 
I

s 
E

r 
: 

o
cS

Y
:illo

S
 

F
o'F

 ..9 
E

hE
E

t 
A

i+
€ 

A
dH

E
 

V
 G

q E
 

V
 E

H
d 

bu e 
aE

I 
5.o t 

Ig
R

-v€
R

uw
-

E
H

 €T
' :E

 
E

H

E
H

 B
F

 iE
 

gq
S

E
 

f E
. F

g 
t5E

z*{

.F
{fr€Z<
+

{

oF
r

ac.)

cC

pF
r

B

+
ra4(Dod)

+
raae9C.-;

-qq
+

,'E
g?9

:i 
c)

!do 
F

E
i

q) 
cl

t^=

E
.E

E
b

.*.E
€fiB

e 
E

 E
g 

€
r<

a.9x€g
C

-6-l
;xa

;-9;9H
oo

E
 3 bP

 
E

 
N

 g 
H

fr T
E

8 
E

 
H

 i 
E

.

F
 E

 ilE
 E

 
s E

. 
E

i 
a H

 g E
 

! 
',4 

s
Z

riS
6ad.,

n .[: 
E

 E
 !E

 
s€A

E
u

t 
x 

. 
tr 

t 
O

 F
 

r,E
o 

gH
5 

e g E
 gS

 
H

 i.- 
ic

I 
I €: 

gE
 i 

H
E

 1E
f 

3 E
 ? f E

 * 
;F

 
€;

E
 E

 ?gS
€ $,H

ts;*
si 

S
 i 

g 
F

i 
:q 

stB
 

S
t

E
 

rrr ? 
e 

H
.$ 

.gS
F

a 
P

.c
# 

; f 
A

E
 iigts€ 

A
=

6 
n r'i ? 

a 
? 

a
?C

\.i\-/vv

}H!i 
0)

?h=
+

96
',E

 rr
:\F
q+

J

coY
tr

E
a..^'

;i'n 
v

i: 
X

 c'.
-ij 

;i 
c

noQ
C

d
C

D
4s

'/-@
9!-t 

-

E
E

E
>

H
;;

P
-*'

riti

R
vv.A

c\l

d!
g

cd



 

  

Ws9 
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Code No. : 8889 Sub. Code : KZOM 31/ 
     PZOM 31 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Zoology  

ANIMAL PHYSIOLOGY 

(For those who joined in July 2016 and afterwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Vitamin E deficiency in man leads to 

 (a) scurvy  (b) beriberi 

 (c) rickets  (d) sterility 

2. Insulin and other digestive enzymes are secreted 
by 

 (a) liver   (b) intestine 

 (c) pancreas  (d) NOTA 

(6 pages) 
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3. The coronary artery supplies blood to the 

 (a) lungs  (b) heart 

 (c) kidney  (d) brain 

4. Eosinophils, basophiles and neutrophils are 

 (a) agranulocytes (b) granulocytes 

 (c) both (a) and (b) (d) RBC 

5. Haemoglobin is the respiratory pigment of 
vertebrates and 

 (a) arthropods (b) echinoderms 

 (c) molluscs  (d) earth worms 

6. Dialysis helps reduce —————— level in kidney 
patients. 

 (a) glucose  (b) ammonias 

 (c) lipids  (d) urea 

7. Acetylcholine serotonin and GABA are 

 (a) neurotransmitters  

 (b) chemical messengers 

 (c) secondary messengers   

 (d) NOTA 

8. Myofibril is the structural unit of 

 (a) body cell  (b) reproductive cell 

 (c) muscle fibre (d) all the above 



 

 Code No. : 8889 Page 3 

Ws9 

9. In man, the development of secondary sexual 
characters depends on 

 (a) testosterone (b) progesterone 

 (c) both (a) and (b) (d) oestrogen 

10. Neuro and adeno hypophyses constitute the 

 (a) Pituitary gland (b) Thyroid gland 

 (c) Pancreas  (d) Liver 

PART B — (5  5 = 25 marks) 

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

11. (a) What are water soluble vitamins? Explain 
their importance in human health. 

Or 

 (b) What is balanced diet? Briefly explain its 
significance in growing children. 

12. (a) Bring out evidences to state “Blood is a liquid 
tissue”. 

Or 

 (b) Describe the biochemical aspects involved in 
coagulation of blood. 
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13. (a) What are respiratory pigments? Explain their 

role in the transport of gases in animals. 

Or 

 (b) Analyse various physicochemical factors 

associated with human renal disorders. 

14. (a) What is EEG? Briefly explain its principle in 

detecting neurodisorders of man. 

Or 

 (b) Write an essay on the ultra structure of 

skeletal muscle in man. 

15. (a) What is TSH? Explain its role in human 

physiology? 

Or 

 (b) Elucidate the salient features of human 

menstrual cycle.  

[P.T.O.]
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PART C — (5  8 = 40 marks) 

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

16. (a) What are biocatalysts? Explain their kinetics 
in the digestion of organic nutrients. 

Or 

 (b) Describe the detailed structure of intestinal 
villus and its role in the absorption of simple 
organic nutrients. 

17. (a) Explain in detail about the structure and 
functions of blood vessels in man. 

Or 

 (b) Write a detailed account on blood groups, 
blood pressure and structure of the muscular 
pumping organ of man. 

18. (a) Write about the detailed anatomy of human 
lungs to show respiration in air. 

Or 

 (b) Describe the detailed structure of nephron 
and its physiological activities concerned with 
excretion. 

19. (a) Explain in detail about the role of Na+ and K+ 
in nerve impulse conduction. 

Or 

 (b) Describe the structure of human eye and 
physiology of vision. 
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20. (a) What are endocrine glands? Give a brief 
account of hormones secreted by them. 

Or 

 (b) Briefly describe about the hypo and 
hyperactivities of endocrine glands. 

 

——————— 
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Code No. : 8879 Sub. Code : KZOM 11/  
   PZOM 11 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology 

BIOCHEMISTRY 

(For those who joined in July 2016 and afterwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. The term covalent bond was proposed by 

 (a) Lewis  

 (b) Kossel 

 (c) Latimer  

 (d) Rodenbash 

(6 pages) 
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2. Stimulation of respiratory centre by central 
nervous system causes a disease known as 

 (a) Hyperpyrexia (b) Meningitis 

 (c) Hypokalemia (d) Kausmaul 

3. The change in specific rotation of an optically 
active compound is called 

 (a) Dexthorotation  

 (b) Mutarotation 

 (c) Levo rotation  

 (d) Optical rotation 

4. The synthesis of glucose from non-carbohydrate 
precursor is known as  

 (a) Gluconeogenesis  

 (b) Glycolysis 

 (c) Glucogenolysis  

 (d) Glycogenesis 

5. Amino carboxylic acids are 

 (a) protein  (b) fatty acids 

 (c) amino acids (d) glycerol 
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6. Transfer of an aminogroup from an aminoacid to a 
ketoacid is 

 (a) transamination  

 (b) transdeamination 

 (c) transmethylation  

 (d) transcarboxylation 

7. Auto-oxidation of fat is 

 (a) Rancidity (b) Saponification 

 (c) Insulation (d) Emulsification 

8. The process of formation of these ketone bodies is 
known as 

 (a) ketosis (b) ketonuria 

 (c) ketogenesis (d) ketonemia 

9. The term enzyme was introduced by 

 (a) Koshland (b) Kuhne 

 (c) Michaelis (d) Emil Fisher 

10. Antihaemorrhagic vitamin is 

 (a) Vitamin K  (b) Vitamin E 

 (c) Vitamin A (d) Vitamin D 



 

Code No. : 8879 Page 4 

wk 3 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain the structure of an atom. 

Or 

 (b) Brief the behaviour or weak acids and 
buffers with Henderson-Hasselbalch 
equation. 

12. (a) Explain HMP shunt and its significance. 

Or 

 (b) Glucose tolerance test – Explain. 

13. (a) Classify protein in detail. 

Or 

 (b) Explain Tryptophan metabolism. 

14. (a) Explain  -oxidation of saturated fatty acids. 

Or 

 (b) Explain Prostaglandins.  

[P.T.O.]
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15. (a) Classify enzymes with examples. 

Or 

 (b) Give an account of water soluble vitamins. 

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Water is an universal solvent – Explain in 
detail. 

Or 

 (b) Explain the regulation of acid base balance 
by renal mechanism. 

17. (a) Give in detail the Kreb’s cycle and Electron 
transport system. 

Or 

 (b) Explain the properties and functions of 
carbohydrates. 

18. (a) Explain in detail paper chromatography. 

Or 

 (b) Give an account of the metabolism of 
Haemoglobin. 
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19. (a) Give in detail the classification and 
properties of lipid. 

Or 

 (b) Biosynthesis of triglycerides and 
phospholipids – Explain. 

20. (a) Explain in detail the mechanism of enzyme 
action and the factors influencing enzyme 
action. 

Or 

 (b) Describe the physiological role and deficiency 
of fat soluble vitamins. 

——––––––––– 
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Reg. No. : ........................................ 

Code No. : 8890 Sub. Code : KZOM 32/ 
     PZOM 33 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Zoology  

BIOSTATISTICS AND BIOINFORMATICS 

(For those who joined in July 2016  and afterwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Secondary data are least helpful to: 

 (a)  evaluate new products. 

 (b) interpret tables. 

 (c) develop questionnaires. 

 (d)  formulate hypotheses. 

(7 pages) 
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2. Which of the following is an example of a primary 
source of information? 

 (a) Google searches (b) Newspaper articles 

 (c) Encyclopedias (d)  Census data 

3. Which of the following is not an example of a 
random sampling method? 

 (a) systematic sampling 

 (b) stratified random sampling 

 (c) simple random sampling 

 (d) cluster random 

4. Which set of data has a mean of 15, a range of 22, 
a median of 14, and a mode of 14? 

  (a)  25, 15, 14, 3,7 (b) 14, 22, 14, 15,4  

 (c) 3, 14, 19, 25, 14  (d) 14,22,15,15,9 

5. The moment about mean which is indication 
whether distribution is symmetrical or 
asymmetrical is considered as 

 (a) first moment 

 (b) third moment 

 (c)  second moment  

 (d)  fourth moment 
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6. In kurtosis, the beta is greater than three and 
quartile range is preferred for  

 (a)  mesokurtic distribution 

 (b)  megacurve distribution  

 (c)  leptokurtic distribution  

 (d)  platykurtic distribution 

7. In binomial distribution, the formula of 
calculating mean is 

 (a) qp    (b) np  

 (c) pq   (d) qn  

8. Which of the following is true of the null and 
alternative hypotheses?  

 (a) exactly one hypothesis must be true 

 (b) both hypotheses must be true 

 (c) it is possible for both hypotheses to be true 

 (d) it is possible for neither hypothesis to be true 

9. An example of Homology and similarity tool? 

 (a) PROSPECT  (b) EMBOSS 

 (c) RASMOL  (d) BLAST 

10. Analysing or comparing entire genome of species 

 (a) Bioinformatics  

 (b) Genomics 

 (c) Proteomics 

 (d) Pharmacogenomics 



 

 Code No. : 8890 Page 4 

ws19

PART B — (5  5 = 25 marks) 

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

11. (a) Distinguish between primary and secondary 
data. State the circumstances in which they 
may be used. 

Or 

 (b) What are the factors to be considered while 
deciding the size of the sample? 

12. (a) Define arithmetic mean. Mention its merits 
and demerits. 

Or 

 (b) Compute quartile deviation and its coefficient 
from the following data. 

x : 10 20 30 40 50 80

f : 4 7 15 8 7 2 

13. (a) State and, prove the addition theorem of 
probability. 

Or 

 (b) What is estimation? Differentiate point 
estimate from interval estimate and add a 
note about the properties of a good estimate. 

[P.T.O.]
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14. (a) Explain how chi-square distribution can be 
used for judging the arrangement between a 
hypothetical and an observed distribution. 
Show how the degrees of freedom are  
determined in different circumstances. 

Or 

 (b) What is Latin square? Point out its uses. 

15. (a) What is the nomenclature rule for 
substitutions and deletions in reporting DNA 
sequences. 

Or 

 (b) Give a short account about FASTA. 

PART C — (5  8 = 40 marks) 

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

 

16. (a) Write an essay on the different methods of 
probability sampling comment on their merits 
and limitations. 

Or 

 (b) What is one dimensional diagram? Define bar 
diagram. With examples explain the different 
types of bar diagram. 



 

 Code No. : 8890 Page 6 

ws19

17. (a) What are the different types of correlation? 

Give an account about the various methods of 

studying correlation. 

Or 

 (b) From the following data obtain the two 

regression equations 

X : 6 2 10 4 8

Y : 9 11 5 8 7

18. (a) What are the procedures adopted for testing 

hypothesis? mention about two-tailed and 

one-tailed tests of hypothesis. 

Or 

 (b) In a test given to two group of students, the 

marks obtained are as follow :  

First group :   18 20 36 50 49 36 34 49 41

Second group:  29 28 26 35 30 41 46   

Examine the significance of differences between 

the mean of the marks secured by the students 

of the two groups (the value of  at 5% level of 

significance for degree of freedom 14 is 2.14) 
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19. (a) Among 64 off springs of a certain cross 

between guinea pigs. 34 were red, 19 were 

black and 20 were white. According to the 

genetic model these numbers should be in the 

ratio 9:3:5. Are the data consistent with the 

model at 5% level of significance? (the table 

value for degree of freedom 2 at 5% level of 

significance is 5.99) 

Or 

 (b) Describe the technique of analysis of variance 

with an illustration for a one way 

classification. 

20. (a) Write an essay on the applications of 

bioinformatics. 

Or 

 (b) Give an account about Bioinformatic tools. 

–––––––––––––––––––––– 
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Code No. : 9173  Sub. Code : PZOM 32 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Zoology 

BIOTECHNOLOGY 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Molecular scissors are 

 (a) Restriction endonuclease 

 (b) Exonuclease 

 (c) Endonuclease 

 (d) Helicases 

 (6 pages) 
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2. Primers are a pair of oligonucleotides with 

 (a) Similar A + T contents 

 (b) Similar G + C contents 

 (c) Similar A + U contents 

 (d) Equal AT and GC 

3. The cloning vector for agrobacterium tumifacies is 

 (a) Ri - plasmids (b) Ti - plasmids 

 (c) PC – 124 (d) pBR 322 

4. A powerful method for screening of recombinant 
plasmid is 

 (a) Direct selection  

 (b) Colony hybridization 

 (c) Blue – white selection 

 (d) Plaque lifting method 

5. Beta inferon is otherwise known as 

 (a) Leukocyte interferon 

 (b) Fibroblast interferon 

 (c) Immune interferon 

 (d) Transferred genes 
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6. NIDDM is a type of diabetes namely 

 (a) Type I  (b) Type II 

 (c) Insulin dependent (d) Insulin independent 

7. Cyanobacterium are often called 

 (a) Green algae (b) Brown algae 

 (c) Blue green algae (d) Red algae 

8. The process of using biological microorganisms to 
break down hazardous substances into less toxic is 

 (a) Bioangmentation (b) Bioremediation 

 (c) Biocomposting (d) Bioabsorption 

9. Molecular formula of bucky balls is 

 (a) C60   (b) C80 

 (c) C16   (d) C33 

10. Interferons are 

 (a) Antibacterial proteins 

 (b) Antiviral proteins 

 (c) Viral proteins 

 (d) Bacteriostatic proteins 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Enumerate the selection of recombinant 
clones. 

Or 

 (b) Write short notes on linkers and adaptors. 

12. (a) Write briefly on cloning vector for yeast. 

Or 

 (b) What are the different methods involved in 
gene transfer technology? 

13. (a) Explain the basic steps involved in 
cryopreservation. 

Or 

 (b) Write briefly on dolly. 

14. (a) Discuss – hydrogen – a biofuel. 

Or 

 (b) What is primary metabolite? Explain its 
production with suitable example.  

[P.T.O.]
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15. (a) What are interferons? List out its 
applications. 

Or 

 (b) Write briefly on diagnostic kit development 
for microanalysis. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain the techniques of PCR with suitable 
example. Add a note on its significance. 

Or 

 (b) Explain in detail about the steps involved in 
Northern and Southern blotting. 

17. (a) Describe various methods for inserting rDNA 
molecules into the lost cells. 

Or 

 (b) Write an account on cloning vectors based on 
PbR 322 and bacteriophage. 

18. (a) Write an account on human gene therapy. 

Or 

 (b) What are the different methods of organ 
culture? Explain. 
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19. (a) What are xenobiotics? Explain in detail. 

Or 

 (b) Describe the production of antibiotics using 
microbes. 

20. (a) How are drugs designed and developed – 
Explain. 

Or 

 (b) Give an account on the microbial 
transformation for the production of steroids. 

 

——————— 
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M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology  

CELL AND MOLECULAR BIOLOGY 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Fluid —Mosaic model of plasma membrane was 
proposed by 

 (a) Singer —Nicholson  

 (b) Nageli 

 (c) Robertson    

 (d) Danielli and Davson. 

(6 pages) 
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2. Ion channels regulate a small voltage gradient 
across the 

 (a) mitochondria (b) plasma membrane 

 (c) ribosome (d) RER 

3. The 70S ribosome consists of two subunits namely 

 (a) 50S and 30S (b) 60S and 40S 

 (c) 20S and 50S (d) NOTA 

4. The cytoskeleton of cells is 

 (a) endoplasmic reticulum    

 (b) golgi complex 

 (c) ribosome    

 (d) nucleus 

5. Ion —channel receptors respond to 

 (a) Na+   (b) K+ 

 (c) Ca+   (d) all the above 

6. cAMP is synthesized when G —protein —coupled 
receptor binds to 

 (a) epinephrine (b) glucagon 

 (c) serotonin (d) all the above 
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7. Hammerling (1930) carried out nuclear 

transplantation experiments in 

 (a) Acetabularia mediterranea    

 (b) Amoeba proteus 

 (c) Xenopus sp.    

 (d) NOTA 

8. In Acetabularia sp., the cap formulation depends 

on an of the DNA. 

 (a) t RNA  (b) r RNA 

 (c) m RNA  (d) All the above 

9. Mitotic events are regulated by 

 (a) cyclins and cdks (b) kinases 

 (c) enzymes  (d) lipids 

10. Mitosis was first discovered by 

 (a) Fleming  (b) Robert Brown 

 (c) Williams (d) NOTA 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write an essay on biogenesis of 
mitochondrion. 

Or 

 (b) Briefly explain the unit membrane model of 
biological membrane. 

12. (a) Bring out the structural organization of 
endoplasmic reticulum. 

Or 

 (b) Explain the formation of disulfide bonds in a 
newly synthesized polypeptide chain. 

13. (a) Describe endocrine and autocrine signals 
with suitable examples. 

Or 

 (b) Write notes on N —CAMs mediated calcium 
independent homophilic cell adhesion. 

14. (a) Explain nuclear transplantation 
experiments. 

Or 

 (b) What is cell fusion? Explain its importance 
in biology with an example.  

[P.T.O.]
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15. (a) Briefly explain caspase activation 
responsible for apoptosis. 

Or 

 (b)  Write a note on various phases of mitosis.  

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain about various types of biological 
membrane models. 

Or 

 (b) Write notes on : 

(i) Cell adhesion. 

  (ii) Inter cellular junction. 

17. (a) Give a detailed note on glycosylation of 
nascent polypeptide  chain both in the 
endoplasmic reticulum and Golgi complex. 

Or 

 (b) Explain the structure and functions of 
lysosome. 
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18. (a) Describe the molecular configuration of 
collagen and its importance in cell adhesion. 

Or 

 (b) Write notes on : 

(i) Integrins. 

  (ii) Hemidesmosomes. 

19. (a) Explain in detail about the 
nucleocytoplasmic interactions with 
examples. 

Or 

 (b) Write a brief account on homokaryons and 
heterokaryons. 

20. (a) What are cyclins and cdks? Explain their 
importance in executing mitotic events in  
animal cells. 

Or 

 (b) Explain the morphology of a disintegrating 
cell. Bring out the molecular aspects of cell 
death in an organism. 

 

——————— 
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Code No. : 9168 Sub. Code : PZOM 13 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology  

DEVELOPMENTAL BIOLOGY 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. It states that cleavage occur repeatedly, each 
successive division is at right angles to each other 

 (a) Sach’s law  

 (b) Hertwig’s law 

 (c) Pflugger’s law  

 (d) Balfour’s law 

(6 pages) 
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2. The transformation of spermatid occurs during 

 (a) primordial cells differentiate into 
spermatogonia    

 (b) transformation of spermatogonia into 
spermatid 

 (c) process by which spermatid become 
spermatogonia    

 (d) nourishing spermatid by sertoli cells 

3. The acrosome of spermatozoa release an enzyme 
during fertilization is 

 (a) fertilizin  (b) antifertilizin 

 (c) sperm lysin (d) none 

4. Only part of the egg divides during this cleavage 
and it occurs in 

 (a) alecithal and centrolecithal egg    

 (b) polylecithal and teloleciothal 

 (c) mesolecithal and centrolecithal egg    

 (d) microlecithal and teloleciothal egg 

5. During the process of transformation of one or two 
layer into three germinal layer —————— 
occurs.   

 (a) morphogenetic movement    

 (b) involution movement 

 (c) ingression movement    

 (d) convolution movement 
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6. The endodermal derivative of vertebrates is 

 (a) heart  (b) kidney 

 (c) brain  (d) alimentary canal 

7. The somatic layer mesoderm persist as 

 (a) mesocardium (b) endocardiuum 

 (c) pericardium (d) myocardium 

8. A transition from an aquatic to a terrestrial mode 
of life is seen in 

 (a) amphibian metamorphosis  

 (b) insect metamorphosis 

 (c) crustacian metamorphosis    

 (d) echinoderm metamorphosis 

9. Embryonic cells assume a new diversification that 
are produced internally is 

 (a) exogenous induction   

 (b) endogenous induction 

 (c) homotypic induction  

 (d) heterotypic induction 

10. Structural deformity present at birth is 

 (a) acquired malformation    

 (b) congenital malformation 

 (c) physiological malformation    

 (d) none of the above 
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PART B — (5  5 = 25 marks) 

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

11. (a) Write short notes on : 

   (i) Theory of epigenesist  

  (ii)  Haeckal’s theory. 

Or 

 (b) Explain the changes taking place during 
oogonia formation. 

12. (a) Explain how yolk determines plain and 
pattern of cleavage. 

Or 

 (b) Explain cleavage and blastulation in Ascidian. 

13. (a) Give a brief account of fate map and 
gastrulation in Seaurchin. 

Or 

 (b) Give an account of the derivatives of skin. 

14. (a) Explain the tissue reactivity in amphibian 
metamorphosis. 

Or 

 (b) Write the mechanism of action of insect 
hormones.  

[P.T.O.]
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15. (a) Explain the chemical basis of differentiation. 

Or 

 (b) Explain the types of induction. 

PART C — (5  8 = 40 marks) 

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

16. (a) Describe the process by which spermatogonia 
is formed. 

Or 

 (b) Give in detail the process of fertilization. 

17. (a) Describe in detail the parthenogenesis. 

Or 

 (b) Explain in detail the cleavage and 
gastrulation in mammals. 

18. (a) Explain in detail the development of eye and 
its accessories. 

Or 

 (b) Give in detail the development of heart in 
vertebrates. 
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19. (a) Explain the causation of molting and 
metamorphosis in insects. 

Or 

 (b) Give in detail the changes of organization 
during amphibian metamorphosis. 

20. (a) Explain in detail the embryonic induction and 
theories of induction. 

Or 

 (b) Explain differentiation in detail. 

——————— 
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Code No. : 9169  Sub. Code : PZOM 14 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology  

Endocrinology 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Chemical messenger that carries information from 
one nerve cell to another nerve cell is called 

 (a) Insulin  

 (b) Testosterone 

 (c) Neurocrine  

 (d) Histamines 

 (6 pages) 
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2. Hormones that are derived from cholesterol and 
lipid soluble are 

 (a) Peptide hormones (b) Steroid hormones 

 (c) Amine hormones (d) All the above 

3. The hormone that contains iodine is 

 (a) Vasopressin (b) Thyroxine 

 (c) Oxytocin (d) Protactin 

4. Insulin is secreted by these cells of Islets of 
Langerhans. 

 (a) Alpha cell (b) Beta cells 

 (c) Delta cells (d) F cells 

5. Which hormone is responsible for development of 
secondary sexual characters in females. 

 (a) Androgen (b) Oestrogen 

 (c) Relaxin  (d) Thymosin 

6. Relaxation of pelvic ligaments and enlargement of 
birth canal during delivery is brought out by 

 (a) Relaxin  (b) Oestrogen 

 (c) Oxytocin (d) Prolactin 
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7. The maintenance of consistency of the bodily state 
and equilibrium within the internal environment 
is called 

 (a) Water balance (b) Homeostasis 

 (c) Thermoregulation (d) acid-base balance 

8. Which gastrointestinal hormone promotes 
intestinal secretion and relaxes intestinal muscles. 

 (a) Thyroxine  

 (b) Vassoactive intestinal peptide 

 (c) Prolactin    

 (d) Vasopressin 

9. Which hormone increases the reabsorption of 
water in the uniferous tubules 

 (a) Vasopressin (b) Adrenaline 

 (c) Insulin  (d) Glucagon 

10. Which gland is called the master gland of 
endocrine system? 

 (a) Adrenal  (b) Thyroid 

 (c) Thymus  (d) Pituitary 



 

 Code No. : 9169 Page 4 

wk16

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Cyclic AMP  is a second messenger – Justify. 

Or 

 (b) Give the difference between exocrine and 
endocrine secretion. 

12. (a) Write short note on role of thyroxine. 

Or 

 (b) Explain how glucagon maintains blood 
glucose concentration. 

13. (a) Write short note on hormonal control of 
birth. 

Or 

 (b) Narrate the functions of testosterone. 

14. (a) Write short note on hormonal regulation of 
mineral metabolism. 

Or 

 (b) List out the functions of growth hormone.  

[P.T.O.]
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15. (a) Explain the role of thyroid hormone on insect 
metamorphosis. 

Or 

 (b) Describe the effects of endocrine factors on 
bird migration. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) What is cell signaling?  Describe the role of 
various receptors in cell signaling. 

Or 

 (b) Explain the different modes of action of 
hormones for triggering cellular responses. 

17. (a) Explain the term hypothyroidism.  Describe 
the symptoms of cretinism and myxoedema. 

Or 

 (b) Give a detailed account of pathological 
physiology of diabetes mellitus.  Add a note 
on its symptoms and prevention. 
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18. (a) Describe hormonal control of ovulation and 
corpus luteum development. 

Or 

 (b) Give a detailed account of development and 
functioning of mammary glands. 

19. (a) Elucidate the influence of hormones on 
growth and development. 

Or 

 (b) Write an essay on gastrointestinal hormones 
and their role in digestion. 

20. (a) Describe in detail the endocrine control of 
thermoregulation. 

Or 

 (b) Give a elaborate account on the hormonal 
regulation of osmoregulation. 

 

——————— 
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M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Second Semester 

Zoology 

ENTOMOLOGY 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Ants, bees and wasps come under the order  
–––––––––––––. 

 (a) hymnoptera (b) odenata 

 (c) orthoptera (d) none of the above 

2. ––––––––––––– insect attack books, magazines, 
and clothes. 

 (a) Gryllids  (b) Ants 

 (c) Silver fish (d) Moths 

 (6 pages) 
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3. Piercing and sucking type of mouth parts are 
found in –––––––––––––. 

 (a) cotton leaf roller 

 (b) cotton jassid 

 (c) mustard aphid 

 (d) pink boll worm 

4. ––––––––––––– is located in the second segment of 
an insects antenna. 

 (a)  Coelocenia (b) Compound eye 

 (c) Jhenston’s organ (d) Eye 

5. Which stored grain pest is known as pest of chaff? 

 (a) Drug store beetle  

 (b) Saw toothed beetle 

 (c) Red flour beetle 

 (d) Pulse beetle 

6. ––––––––––––– is responsible for spreading yellow 
fever. 

 (a) Dragon fly  

 (b) Aedes aegypti 

 (c) Housefly  

 (d) Anopheles mosquito 
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7. One of the cultural methods of pest control is  
–––––––––––––. 

 (a) Use of insecticide – fertilizer mixture 

 (b) Use of resistant varieties of crops 

 (c) Use of fumigants  

 (d) Use of traps  

8. Pheromones are also known as –––––––––––––. 

 (a) antibiotics (b) ectohomones 

 (c) hormones (d) attractants 

9. Scientific and commercial method if bee keeping 
for production if honey and wax is called  
–––––––––––––. 

 (a) apiculture  (b) sericulture 

 (c) silviculture (d) pisciculture 

10. What can forensic entomology be used to 
determine? 

 (a) Time of death  

 (b) Neglect if the elderly  

 (c) Location of death  

 (d) All of these  
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write the principles of insect classification. 

Or 

 (b) What is meant by taxonomy? Explain it. 

12. (a) Describe the mode of respiration. 

Or 

 (b) Explain the structure of the heart with 
suitable illustrations. 

13. (a) Comment on life cycle of sugarcane pest. 

Or 

 (b) How to control the diseases transmitted by 
the sand fly? 

14. (a) Write a note on pheromones you have studies 
in insects. 

Or 

 (b) Enumerate the classification based on mode 
of action.  

[P.T.O.]
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15. (a) Write a note on insect pollinators. 

Or 

 (b) List out the medicinal use of insects. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Write a note on collection and methods of 
preserving and mounting of insects. 

Or 

 (b) Explain the classification of insects upto 
order with suitable examples.  

17. (a) Write an essay on endocrine control of 
moulting and metamorphosis. 

Or 

 (b) Give an account on receptors. 

18. (a) Describe the biology and mode of 
transmission of disease caused by 
mosquitoes. 

Or 

 (b) Explain the life cycle and damage caused by 
stored grain pests. 
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19. (a) Write an essay on assessment of pest 
population and pest damage. 

Or 

 (b) Give an account on recent trends in pest 
control. 

20. (a) Describe the economic importance of 
beneficial insects. 

Or 

 (b) Insects as protein sources of human and 
animal feeds – Discuss. 

 

——————— 
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M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Second Semester 
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ENVIRONMENTAL BIOLOGY AND BIODIVERSITY 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. Trophic level in ecosystem is formed by  
——————. 

 (a) only herbivores 

 (b) only plants 

 (c) only bacteria 

 (d) organisms linked in food chain 

(6 pages) 
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2. In an aquatic ecosystem, the trophic level 
equivalent to cows in grassland is ——————. 

 (a) nekton (b) zooplankton 

 (c) phytoplankton (d) benthos 

3. Minamata disease was caused by pollution of 
water by ——————. 

 (a) lead  (b) mercury 

 (c) tin  (d) methyl isocyanate 

4. Problem of solid waste disposal can be reduced 
through ——————. 

 (a) recycling (b) lesser pollution 

 (c) more timber (d) population control 

5. Deforestation refers to ——————. 

 (a) planting of trees 

 (b) cultivation of crops 

 (c) depletion of forest 

 (d) disappearance of forest 

6. Geothermal energy is the thermal energy present 
——————. 

 (a) on the surface of the earth 

 (b) in the interior of the earth 

 (c) none of the above 

 (d) (a) and (b) 
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7. Hot spot areas have ——————. 

 (a) low density of biodiversity 

 (b) only endangered plants 

 (c) high density of hot springs 

 (d) high density of biodiversity 

8. How many biogeographical regions are present in 
India? 

 (a) 3  (b) 4 

 (c) 7  (d) 10 

9. Which one of the following is not included under  
in situ conservation? 

 (a) National park 

 (b) Botanical garden 

 (c) Biosphere reserve 

 (d) Statuary 

10. The Kaziranga wild life sanctuary is located at  
——————. 

 (a) Assam (b) Odisha 

 (c) West Bengal (d) Madhya Pradesh 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Enumerate energy flow in an ecosystem. 

Or 

 (b) Comment on nitrogen cycle with suitable 
illustrations. 

12. (a) Write a note on population explosion in 
India. 

Or 

 (b) Write a short note on biomagnification. 

13. (a) List out the forest resources in India. 

Or 

 (b) Comment on uses of mineral resource. 

14. (a) Give an account on hot spots and red lists. 

Or 

 (b) Describe wild life endangered species.   

[P.T.O.]
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15. (a) What is meant by biodiversity? Describe 
fragmentation of biodiversity. 

Or 

 (b) Write a note on geography and major 
biomass. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Define food chain. Explain different types of 
food chain. 

Or 

 (b) Write an essay on terrestrial ecosystem. 

17. (a) What is water pollution? Explain the 
different types of water pollution and their 
ecological effects and control measures. 

Or 

 (b) Give an account on soil waste management. 

18. (a) Describe the different types of energy 
resources. 

Or 

 (b) Comment on natural resources. 
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19. (a) Write the principle and explain the different 
types of biodiversity. 

Or 

 (b) What is meant by similarity? Explain 
different types of index. 

20. (a) Write an essay on wild life sanctuaries and 
national parks. 

Or 

 (b) Give an account on human impact on 
biological diversity and causes for the loss of 
biodiversity. 

 

—————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Coacervates were experimentally produced by  
——————. 

 (a) Urey and miller  

 (b) Jacob and monad 

 (c) Oparin   

 (d) Fisher and Hexley  

(6 pages) 
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2. First life on earth was ——————. 

 (a) cyanobacteria (b) autotrophs 

 (c) photo autotrophs (d) chemoheterotrophs 

3. The theory of use and disease was given by  
——————. 

 (a) Lamarcle  (b) Darwin 

 (c) Aristotle  (d) Haldorne 

4. —————— is the study of past life based on 
fossil records. 

 (a) Anatomy  (b) Morphology 

 (c) Paleontology (d) Embryology 

5. Sympatric speciation develops reproductive 
isolation without ——————. 

 (a) geographic barrier (b) barrier to mating  

 (c) barrier to gene flow (d) genetic change 

6. Geographic isolation plays an important role in  
——————. 

 (a) allopatric speciation  

 (b) seasonal speciation  

 (c) reproductive speciation    

 (d) temporal speciation 
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7. What type of evolution is illustrated by many 
species developing from one common ancestral 
species? 

 (a) co evolution  

 (b) extinction 

 (c) convergent evolution 

 (d) adaptive radiation 

8. Taxa whose members have descended from a 
common ancestor are called —————— 
evolution. 

 (a) monophyletic (b) polyphyletic  

 (c) both (a) and (b) (d) convergent  

9. The phylogenetic tree of the primate order begain 
in the late —————— era. 

 (a) cenozoic  (b) mesozoic 

 (c) paleozoic  (d) precambrian 

10. What was the most significant trend in the 
evolution of modern man from his ancestors? 

 (a) increasing cranial capacity    

 (b) upright posture  

 (c) shortening of jaws    

 (d) binocular vision 
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PART B — (5  5 = 25 marks) 

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

11. (a) Describe the Urey and Miller experiment. 

Or 

 (b) What are coacervates? Discuss their 
importance in the origin of life. 

12. (a) Give an account on geological time scale. 

Or 

 (b) Comment on types of fossils and its 
significance. 

13. (a) Write a note on gene frequency. 

Or 

 (b) Discuss major roles of genetic drift. Illustrate 
your answer with suitable examples. 

14. (a) Write short notes on post adaptation and pre 
adaptation. 

Or 

 (b) Summarise the special features of micro 
evolution.  

[P.T.O.]
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15. (a) Give an account on place and time of origin. 

Or 

 (b) Write a note on altruism. 

PART C — (5  8 = 40 marks) 

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

16. (a) Describe briefly biochemical origin of life. 

Or 

 (b) Enumerate the energy sources in the 
atmosphere of primitive earth which led to the 
synthesis of various organics molecules.  

17. (a) Describe any three evidences in support of the 
theory of evolution. 

Or 

 (b) Discuss Darwin’s theory of natural selection 
in the light of recent studies. 

18. (a) What are the different types of natural 
selections? Explain the role of stabilizing 
selection with suitable example. 

Or 

 (b) Write an essay on origin of species. 
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19. (a) Write briefly on patterns of evolution. 

Or 

 (b) Give an account on extinction and its causes. 

20. (a) Describe the cultural evolution of man. 

Or 

 (b) Write an essay on evolutionary trends in 
human evolution. 

 

——————— 
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Code No. : 9170  Sub. Code : PZOM 21 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Second Semester 

Zoology  

MICROBIOLOGY 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. The botanist who classified algae 

 (a) F.E. Fritsch (b) Anisworth 

 (c) Goldfuss (d)  Howard T Ricketts 

2. A tuft of flagella present at one or both ends of 
bacterial cell is known as 

 (a) Monotrichous (b) Amphitrichous 

 (c) Lophotrichous (d) Peritrichous 

 (6 pages) 
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3. When a liquid medium contains a substance that 
inhibits all unwanted bacteria but stimulates the 
growth of particular bacteria is 

 (a) Selective medium  

 (b) Enrichment medium 

 (c) Enriched media  

 (d) Indicator medium 

4. Chemical disinfectants safely applied to living 
tissues to prevent infection 

 (a) Antiseptics (b) Formaldehyde 

 (c) Ethylene oxide (d) Phenols 

5. Grapes are crushed to release the juice which is 
known as 

 (a) Wort   (b) Must  

 (c) Mash   (d) Whey 

6. Food borne intoxications are caused by 

 (a) Staphylococcus aureus 

 (b) Clostridium botulinum 

 (c) Bacillus cereus 

 (d) All the above 
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7. The scientist who identified Mycobacterium 
tuberculosis 

 (a) Robert Koch  

 (b) Louis Pasteur 

 (c) Edward Jenner  

 (d) Spallanzani 

8. Butter milk is produced by the microorganisms 

 (a) Lactobacillus lactis  

 (b) Lactobacillus diacetylactis 

 (c) Leuconostoc cremoris  

 (d) All the above 

9. The bacteria involved in liberation of ammonia 

from organic compounds 

 (a) Pseudomonas (b)  Bacillus 

 (c) Clostridium (d)  All the above 

10. Purification of water treatment involves 

 (a) Sedimentation (b) Filtration 

 (c) Disinfection (d) All the above 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

(Draw diagram wherever necessary) 

11. (a) Explain five kingdom classification of  
R.H. Whittaker. 

Or 

 (b) Write the structure of flagella and its 
function. 

12. (a) Write short notes on selective media. 

Or 

 (b) Explain briefly the synchronous growth. 

13. (a) Give an account of pasteurization of milk. 

Or 

 (b) Explain the industrial production of wine. 

14. (a) Write short notes on cholera, its present 
situation in India. 

Or 

 (b) Write briefly about leprosy.  

[P.T.O.]
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15. (a) Give briefly the purification of water. 

Or 

 (b) Explain shortly the microbial leaching of 
copper and uranium. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

(Draw diagram wherever necessary) 

16. (a) Give a detailed account of scope of 
microbiology. 

Or 

 (b) Write an essay on size, shape and 
arrangement of cells in microorganism 

17. (a) Give in detail the different types of culture. 

Or 

 (b) Describe in detail the methods of 
sterilization. 

18. (a) Give a detailed account of dairy products. 

Or 

 (b) Explain in detail the diseases transmitted by 
food poisoning. 
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19. (a) Explain DPT, the causative agent and 
control measures. 

Or 

 (b) Discuss in detail the air borne diseases. 

20. (a) Describe organic compost in detail. 

Or 

 (b) Explain the nitrogen cycle. 

 

——————— 
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M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 
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 Zoology  

RESEARCH METHODOLOGY 

(For those who joined in July 2017 onwards)   

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. A document prepared by an analyst to 
communicate the findings to a specific audience is 

 (a) Research method  

 (b) Research reading  

 (c) Research report  

 (d) Research formatting 

(6 pages) 
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2. A reading list and a list of works, consulted at 
different stages of the research is 

 (a) Bibliography (b) Bioassay 

 (c) Bioethics (d) Biocide 

3. The microscope used to observe live object is 

 (a) Light microscope    

 (b) Dark field microscope 

 (c) Phase contrast microscope    

 (d) Florescence microscope 

4. Who invented phase contrast microscope? 

 (a) Frits zernike (b) Ernst Ruska 

 (c) Gerd binning (d) Ben Nejboer 

5. To determine the concentration of a chemical 
substance in a solution in terms of colour intensity 
is 

 (a) pH meter  

 (b) colorimeter  

 (c) spectroscopy  

 (d) chromatography 



 

 Code No. : 9174 Page 3 

Sp 4

6. The sedimentation rate of a particle is expressed 
per unit of centrifugal field is called 

 (a) Sedimentation   

 (b) Sedimentation coefficient 

 (c) Sedimentation constant    

 (d) Standard sedimentation 

7. The most commonly used surfactant in protein 
electrophoresis is 

 (a) SDS   (b) SEM 

 (c) SARS  (d) STM  

8. NMR spectroscopy was invented  by 

 (a) Russel varian (b) Broekart 

 (c) Jean Jeener (d) Bachmann 

9. The spectrophotometer measures the source of UV 
radiation wave length range is 

 (a) below 180 nm (b) 180-350 nm 

 (c) 350 – 2500 nm (d) above 2500 nm 

10. A substances that prevents freezing of tissues or 
prevents damage of cells during freezing is 

 (a) Cryoprotectant (b) Cryoprobe 

 (c) Cryopreservation (d) Cryoprecipitate 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) What is research? Write the characteristics 
of research. 

Or 

 (b) Discuss about the preparation of statistical 
diagrams. 

12. (a) Explain the principle and instrumentation of 
dark field microscope. 

Or 

 (b) Discuss the principle and instrumentation of 
electron microscope. 

13. (a) Write the principle and types of centrifuge. 

Or 

 (b) Explain structure of pH meter with a 
labelled sketch. 

14. (a) Explain column chromatography. 

Or 

 (b) Give an account on principle, technique and 
applications of Southern blotting.  

[P.T.O.]
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15. (a) Explain the components of 
spectrophotometer. 

Or 

 (b) Comment on errors of spectrophotometer. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Write in detail about research report 
formatting and typing. 

Or 

 (b) Explain in detail the intellectual property 
rights. 

17. (a) Explain the principles, techniques and 
applications of phase contrast microscope 
with a neat sketch. 

Or 

 (b) Discuss the principles, techniques and 
applications of fluorescence microscope with 
a neat sketch. 

18. (a) What is cryopreservation? Explain 
cryopreservation and its applications. 

Or 

 (b) Explain in detail-cyto techniques. 
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19. (a) Explain  the principles and types of paper 
chromatography. 

Or 

 (b) Describe the principles, types and 
applications of electrophoresis. 

20. (a) Give in detail the NMR spectroscopy and its 
applications. 

Or 

 (b) Explain in detail the flame emission 
photometry and its applications. 

 

——————— 
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Code No. : 11591 E Sub. Code : JAIF 11/ 
   SAIF 11 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First/Third Semester 

Industrial Fish and Fisheries — Allied 

BIOLOGY OF FISH 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The important cause of mortality of fishes at all 
stages during transport  

 (a) high 2O  content of transporting medium 

 (b) accumulation of ammonia 

 (c) deficiency of 2O  in transporting medium 

 (d) all of these 

(6 pages) 
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2. The type of scales were abundantly found in 
Crossopterygian and Dipnoi  

 (a) Cosmid (b) Ganoid 

 (c) Placoid (d) Dipnoid 

3. Complete gill is otherwise called as  

 (a) Pseudo branch (b) Holo branch 

 (c) Hetero branch (d) None of these 

4. The lateral line system is composed of sense organ 
called  

 (a) Euromasts (b) Neuromasts 

 (c) Notomasts (d) Branchiomasts 

5. Food which is natural, consumed by fish under 
favourable condition is called  

 (a) Basic food (b) Secondary food 

 (c) Incidental food (d) Obligatory food 

6. Identify the sucker fish from the following  

 (a) Catla  (b) Tilapia 

 (c) Labeo (d) Anguilla 

7. When k value exceeds 1 then it is referred as  

 (a) Isometry (b) + Allometry 

 (c) – Allometry (d) None of these 
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8. Annuli on scale help as to know the  

 (a) growth of fishes 

 (b) age and growth of fishes 

 (c) physical condition 

 (d) all of them 

9. Migration aimed for search of food is referred as  

 (a) Alimental (b) Genetic 

 (c) Climatic  (d) Osmoregulatory 

10. The number of ovary that are laid by fish during 
spawning season is              

 (a) Spawning (b) Ovulation 

 (c) Fecundity (d) All of these 

PART B — (5  5 = 25 marks) 

Answer ALL questions choosing either (a) or (b) 
each not exceeding 250 words. 

11. (a) Examine the basic concept of Biosystematics. 

Or 

 (b) Analyse the importances of biological 
classification. 
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12. (a) Describe the morphological features of telost 
fish. 

Or 

 (b) Explain the structural organization of Swim 
bladder. 

13. (a) Write an account on natural foods of fishes. 

Or 

 (b) Explain how quantitative estimation of food 
consumption analysed. 

14. (a) What is Gonado-Stomach index? Explain its 
importances. 

Or 

 (b) Explain how age of fishes can be measured 
on the basis of length data. 

15. (a) What is Anadromous migration? Explain 
with an example. 

Or 

 (b) Describe the different types of reproduction 
in fishes.   

[P.T.O.]
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PART C — (5  8 = 40 marks) 

Answer ALL questions choosing either (a) or (b) 
each not exceeding 600 words. 

16. (a) Write an essay on variations found in mouth, 
jaw and teeth of fishes. 

Or 

 (b) Discuss the principle, steps involved in 
induced breeding technique and comment on 
its advantages. 

17. (a) With sketches describe the morphological 
features of Prawn. 

Or 

 (b) Write an elaborate account on accessory 
respiratory organs in fishes. 

18. (a) Critically analyse the feeding habits in 
various group of fish water fishes. 

Or 

 (b) Explain in detail about mutation of fishes 
and utilization of food. 

19. (a) Summarize the various types of growth in 
fishes. 

Or 

 (b) Discuss the estimation of growth of fish by 
direct method. 
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20. (a) Enlist and explain the factors that govern 
the fecundity in fishes. 

Or 

 (b) Elucidate the parental care exhibited by 
fishes. 

 

——————— 
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B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First/Third Semester 

Industrial Fish and Fisheries — Allied 

BIOLOGY OF FISH 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The important cause of mortality of fishes at all 
stages during transport  

 (a) high 2O  content of transporting medium 

 (b) accumulation of ammonia 

 (c) deficiency of 2O  in transporting medium 

 (d) all of these 
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2. The type of scales were abundantly found in 
Crossopterygian and Dipnoi  

 (a) Cosmid (b) Ganoid 

 (c) Placoid (d) Dipnoid 

3. Complete gill is otherwise called as  

 (a) Pseudo branch (b) Holo branch 

 (c) Hetero branch (d) None of these 

4. The lateral line system is composed of sense organ 
called  

 (a) Euromasts (b) Neuromasts 

 (c) Notomasts (d) Branchiomasts 

5. Food which is natural, consumed by fish under 
favourable condition is called  

 (a) Basic food (b) Secondary food 

 (c) Incidental food (d) Obligatory food 

6. Identify the sucker fish from the following  

 (a) Catla  (b) Tilapia 

 (c) Labeo (d) Anguilla 

7. When k value exceeds 1 then it is referred as  

 (a) Isometry (b) + Allometry 

 (c) – Allometry (d) None of these 
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8. Annuli on scale help as to know the  

 (a) growth of fishes 

 (b) age and growth of fishes 

 (c) physical condition 

 (d) all of them 

9. Migration aimed for search of food is referred as  

 (a) Alimental (b) Genetic 

 (c) Climatic  (d) Osmoregulatory 

10. The number of ovary that are laid by fish during 
spawning season is              

 (a) Spawning (b) Ovulation 

 (c) Fecundity (d) All of these 

PART B — (5  5 = 25 marks) 

Answer ALL questions choosing either (a) or (b) 
each not exceeding 250 words. 

11. (a) Examine the basic concept of Biosystematics. 

Or 

 (b) Analyse the importances of biological 
classification. 
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12. (a) Describe the morphological features of telost 
fish. 

Or 

 (b) Explain the structural organization of Swim 
bladder. 

13. (a) Write an account on natural foods of fishes. 

Or 

 (b) Explain how quantitative estimation of food 
consumption analysed. 

14. (a) What is Gonado-Stomach index? Explain its 
importances. 

Or 

 (b) Explain how age of fishes can be measured 
on the basis of length data. 

15. (a) What is Anadromous migration? Explain 
with an example. 

Or 

 (b) Describe the different types of reproduction 
in fishes.   

[P.T.O.]
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PART C — (5  8 = 40 marks) 

Answer ALL questions choosing either (a) or (b) 
each not exceeding 600 words. 

16. (a) Write an essay on variations found in mouth, 
jaw and teeth of fishes. 

Or 

 (b) Discuss the principle, steps involved in 
induced breeding technique and comment on 
its advantages. 

17. (a) With sketches describe the morphological 
features of Prawn. 

Or 

 (b) Write an elaborate account on accessory 
respiratory organs in fishes. 

18. (a) Critically analyse the feeding habits in 
various group of fish water fishes. 

Or 

 (b) Explain in detail about mutation of fishes 
and utilization of food. 

19. (a) Summarize the various types of growth in 
fishes. 

Or 

 (b) Discuss the estimation of growth of fish by 
direct method. 
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20. (a) Enlist and explain the factors that govern 
the fecundity in fishes. 

Or 

 (b) Elucidate the parental care exhibited by 
fishes. 

 

——————— 



  

   Reg. No. : .........................................  

Code No. : 11567 E Sub. Code : JMZO 11/ 
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B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology – Main 

ANIMAL DIVERSITY – I – INVERTEBRATA 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The organ of offence and defence in Paramoecium  

 (a) Nematocyst (b) Tirchocyst 

 (c) Spirocyst (d) Leucocyst 

2. Amoebiasis is caused by 
 (a) Amoeba (b) Entamoeba 
 (c) Plasmodium (d) Paramoecium 

(6 pages) 
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3. Which class obelia belongs to 

 (a) Hydrozoa (b) Anthozoa 

 (c) Hypozoa (d) Sporozoa 

4. This is not the larva of Fasciola heptica 

 (a) Miracidium (b) Redia 

 (c) Cercaria (d) Pletus 

5. The scientific name of Guinea worm is 

 (a) Ascaris lumbricoides 

 (b) Dracunculus medinensis 

 (c) Wucherreria bancrofti 

 (d) Entamoeba histolytica 

6. Biramous appendages is present in 

 (a) prawn (b) honeybee 

 (c) earthworm (d) pila 

7. Metamerism is a distinguished character in this 

phylum 

 (a) Arthropoda (b) Annelida 

 (c) Mollusca (d) Plaltyhelminthes 
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8. Rhinoceros beetle is the serious pest of 

 (a) coconut (b) cotton 

 (c) mulberry (d) paddy 

9. The teeth of Mollusca 

 (a) Radula (b) Mantle 

 (c) Shell  (d) Foot 

10. Only marine animals are found in this phylum 

 (a) Mollusca  

 (b) Echinodermata 

 (c) Annelida  

 (d) Arthropoda  

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write the general characters of protozoa. 

Or 

 (b) Explain the structure of Leuco solenia with 
neat sketch. 
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12. (a) Explain the structure of obelia colony with 

neat diagram. 

Or 

 (b) Explain the parasitic adaptations of 

Platyhelminthes. 

13. (a) Write short note on the methods of 

Pathogeny, paraistic adaptations and control 

measures of Wuchereria bancroftis. 

Or 

 (b) Write briefly the biological significance of 

earthworm. 

14. (a) Explain the compound eye of prawn with 

neat diagram. 

Or 

 (b) Explain the pest culture in coconut. 

15. (a) Explain the pearl culture. 

Or 

 (b) Explain the external structure of star fish 

with neat diagram. 

[P.T.O.]
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PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain in detail the conjugation of 
paramecium with neat diagram. 

Or 

 (b) Explain the cycle of Golgi in plasmodium life 
cycle with neat diagram. 

17. (a) Explain in detail the life cycle of Liver fluke. 

Or 

 (b) Explain in detail coral and coral reefs. 

18. (a) Explain in detail the life cycle, pathogeny, 
parasitic adaptations and control measures 
of ascaris. 

Or 

 (b) Explain the general characters of Annelida 
and classify the phylum upto classes with 
examples. 

19. (a) Explain in detail the social life of Honey bee. 

Or 

 (b) Explain the appendages of prawn. 
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20. (a) Describe the digestive system of Pila with 
neat sketch. 

Or 

 (b) Explain the larval forms of Echinodermata. 

  

——––––––––– 
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Code No. : 11568 E  Sub. Code : JMZO 12/ 
   SMZO 12 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First Semester 

Zoology – Main 

ANIMAL DIVERSITY – II – CHORDATA 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. Which of the following has ‘Wheel organ’? 

 (a) Balanoglossus (b) Ascidian 

 (c) Petromyzon (d) Amphixus 

2. Larval form of Balanoglossus is 

 (a) Trochopore (b) Bipinnaria 

 (c) Tornaria (d) Redia 

(6 pages) 
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3. The types of kidney in shark is 

 (a) Pronephric  

 (b) Opisthonephric 

 (c) Mesonephric  

 (d) Metanephric 

4. Shark is an animal of 

 (a) Oviparus (b) Viviparus 

 (c) Ovi-viviparus (d) Parthenogenic  

5. Tailless amphibians belong to the order 

 (a) Anura (b) Urodela 

 (c) Apoda (d) All of these 

6. The largest Poisonous snake with would is 

 (a) Naja naja (b) Naja kannah 

 (c) Vipera russell (d) Bangarus 

7. In pigeon, the number of air sacs in the lungs is 

 (a) 6  (b) 9 

 (c) 12  (d) 15 
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8. Synsacrum is present in 

 (a) Fish  (b) Frog 

 (c) Bird  (d) Reptiles 

9. Which of the following is an egg laying mammal? 

 (a) Rabbit (b) Bat 

 (c) Kangaroo (d) Echidna 

10. The special feature of Mammal is 

 (a) Body covered with hair 

 (b) Mammary glands 

 (c) Fleshy pinna 

 (d) All of these 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain the external features of Ascidian. 

Or 

 (b) Draw a neat labelled sketch of 
Balanoglossus. 
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12. (a) Give short note on the structure of placoid 

scale. 

Or 

 (b) Write an account on migration of fishes. 

13. (a) Write the general characters of class 

amphibian. 

Or 

 (b) Explain the external morphology and 

biological significance of chamaeleon. 

14. (a) Write various types of flight muscles in 

birds. 

Or 

 (b) Describe the male reproductive system of 

pigeon. 

15. (a) Describe the dental formula of rabbit. 

Or 

 (b) Describe the structure of lungs in rabbit.  

[P.T.O.][P.T.O.]



 

Code No. : 11568 E Page 5

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Analyse the characteristic features of 
phylum chordate and classify upto classes 
with suitable examples. 

Or 

 (b) Discuss the external features and biological 
significance of Amphioxus. 

17. (a) Write an essay on accessory respiratory 
organs of fishes. 

Or 

 (b) Describe the urinogenital system of shark. 

18. (a) ‘Amphibians are noted for their parental 
care’ — Justify. 

Or 

 (b) Explain how the poisonous snakes are 
identified from non-poisonous snakes. 
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19. (a) Explain the flight adaptations in birds. 

Or 

 (b) Write an essay on migration of birds. 

20. (a) Draw and describe the brain of rabbit. 

Or 

 (b) Explain about the adaptations of aquatic 
mammals. 

——————— 
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U.G. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Zoology 

Non-Major Elective — BEEKEEPING 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Which one of the following is Rockbee? 

 (a) Apisdorsata  

 (b) A. Mellifera 

 (c) A. Andreniformis  

 (d) A. Laboriosa 

 (6 pages) 
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2. The worker bee which feeds on Royal jelly 
develops into –––––––––––––. 

 (a) Drone  (b) Queen 

 (c) King   (d) All the three 

3. ––––––––––––– sugar content is toxic to honey 
bee. 

 (a) Glucose  (b) Fructose 

 (c) Mannose  (d) Sucrose 

4. Plants which are giving pollen are called as  
–––––––––––––. 

 (a) Pollinator  (b) Pollination 

 (c) Pollinizer  (d) Polyploidy 

5. In what direction the apiary is generally 
constructed? 

 (a) North east  (b) Western 

 (c) North west (d) Southern 

6. In which shape the honey bee cells are present? 

 (a) pentagon  (b) hexagon 

 (c) octagon  (d) all 
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7. The revolutionary change in the construction of 
modern bee hive is the use of 

 (a) movable frame  

 (b) metal roof 

 (c) queen excluder  

 (d) bee brush 

8. The appliance used to protect the head when 
handing the bees 

 (a) smoker   

 (b) bee wipe 

 (c) honey extractor  

 (d) bee veils 

9. To prevent fermentation the honey should be 
heated to –––––––––––––°C for 30 minutes. 

 (a) 50°C   (b) 60°C 

 (c) 65°C   (d) 70°C 

10. Refractive index of honey is 

 (a) 1.00   (b) 1.45 

 (c) 1.85   (d) 2.20  
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write a brief note on dammer bee. 

Or 

 (b) How will you identify queen bee? 

12. (a) What is meant by pollen and write the 
importance of the same? 

Or 

 (b) Write the note of honey bee in making honey. 

13. (a) How will you capture a swarm using a 
modern hive? 

Or 

 (b) How will the newly captured colonies be 
cared? 

14. (a) Give an account on bamboo hive. 

Or 

 (b) State the disadvantage of primitive methods 
of bee keeping. 

15. (a) Brief an account on the storage of honey. 

Or 

 (b) Write a note on nutritive value of honey.  

[P.T.O.]
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PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain in detail the life history of Apis 
indica. 

Or 

 (b) Explain the salient features and functions of 
the following: 

  (i) Drone 

  (ii) Queen bee. 

17. (a) Explain the inter relationship between bees 
and plants. 

Or 

 (b) Explain the essential steps to be considered 
in arranging an apiary. 

18. (a) Explain the efforts taken by beekeepers to 
acquire bee. 

Or 

 (b) Explain the different cells seen in 
honeycomb. 
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19. (a) Describe the structural organization and 
benefit of Newton hive. 

Or 

 (b) Explain the followings 

  (i) Smoker 

  (ii) Queen excluder. 

20. (a) Explain in detail the physical properties and 
chemical composition of honey. 

Or 

 (b) Write an essay on the medicinal uses of 
honey. 

———————— 
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CAPTURE FISHERIES 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Heteropneustes fossiles is the zoological name of 

 (a) Catla   (b) Rohu  

 (c) Mrigal   (d) Cat fish  

2. Indian Major Carps are   

 (a)  Catla, rohu, tilapia 

 (b)  Catla, rohu, mrigal 

 (c)  Catla, rohu, grass carp   

 (d)  Catla, rohu, silver carp  

 (6 pages) 
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3. Zoological name of Rainbow trout 

 (a)  Tor tor   

 (b)  Tor putitora  

 (c)  Salmo irideus  

 (d)  Puritus sarana  

4. ‘Bheries’ fish culture is seen in the state 

 (a)  Kerala  (b) Tamil Nadu  

 (c)  West Bengal (d) Bihar  

5. Example for freshwater prawn 

 (a)  Macrobrachium idae 

 (b)  Penaeus monodon  

 (c)  Penaeus indicus 

 (d)  Oreochromis mossambica  

6. Sepia is related to 

 (a)  Clupeoids (b) Cephalopod 

 (c)  Mackeral (d) Anchovies  
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7. Shell fish culture include the culture of 

 (a)  Grass carp (b) Oyster  

 (c)  Seaweed (d) Tilapia  

8. Zoological name of silver pomfret is 

 (a)  Harapadon nehereus 

 (b)  Pampus argenteus  

 (c)  Pampus sinesis    

 (d)  Gerres subfasciatus  

9. A chemical substance used for induced breeding 

 (a)  2 – 4 D   

 (b)  Ovaprim  

 (c)  Chloroform  

 (d)  Sodium chloride  

10. When the pH is 7 the water is   

 (a)  Neutral   (b) Acidic  

 (c)  Alkaline  (d) Saltish  
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Give a brief account on Indian major carps. 

Or 

 (b) Explain the scope and importance of capture 
fishery in India. 

12. (a) Write short notes on trout fishes. 

Or 

 (b) Write short notes on mahaseer fishes. 

13. (a) Write a brief account on sardine fish. 

Or 

 (b) Write the importance of cephalopods. 

14. (a) Write a  brief account on flat fishes. 

Or 

 (b) Write short notes on thread fin fish.  

[P.T.O.]
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15. (a) How will you achieve maximum sustainable 

yield (MSY) during fishing? 

Or 

 (b) Describe the principles of conservation of 

marine fishery resources. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Give a detailed account on the problems and 
management of capture fishery.  

Or 

 (b) Write an essay on inland capture fishery 
resources. 

17. (a) Describe the estuarine fishery. 

Or 

 (b) Write a detailed account on fishing gears 
used in capture fishery. 

18. (a) List out the salient features of cultivable fin 
fishes and shell fishes. 

Or 
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 (b) Give an account on clupeoids and mackeral 
fishes. 

19. (a) Describe the culture of marine prawns. 

Or 

 (b) Give an account on Bombay duck and cat 
fishes. 

20. (a) Describe the problems of over fishing. 

Or 

 (b) Write an essay on population dynamics in 
fishes. 

 

——————— 
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    SMZO 31 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Zoology – Main 

CELL AND MOLECULAR BIOLOGY 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. £õUj›¯õ C¢u ÁøPø¯ \õº¢ux  

 (A) uõÁμ ö\À (B) Â»[S ö\À 

 (C) ¦÷μõ÷P›¯õm (D) GxÄªÀø» 

 Bacteria belongs to  

 (a) Plant cell  (b) Animal cell 

 (c) Prokaryote (d) None of these 

(8 pages) 
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2. vμÁ – ö©õø\U ¤Íõì©õ \ÆøÁ PshÔ¢uÁº  

 (A) £õi\ß   

 (B) ¦ßöÚm 

 (C) ][Pº ©ØÖ® {UPÀ\ß 

 (D) μõ£ºm ¤öμÍß 

 Fluid mosaic model of plasma membrane is 
proposed by  

 (a) Bateson   
 (b) Punnet 
 (c) Singer and Nicolson 
 (d) Robert Brown 
3. ö\À \mhP® GßÖ AøÇUP¨£kÁx  

 (A) ›÷£õ÷\õ®  

 (B) EmP¸ 

 (C) ø©m÷hõPõßm›¯õ  

 (D) Gs÷hõ¤Íõ\ Áø» 

 Cytoskeleton of the cell is  
 (a) Ribosome   
 (b) Nucleus 
 (c) Mitochondria  
 (d) Endoplasmic reticulum 
4. ÷\ª¨¦ xPÒPÒ GßÖ AøÇUP¨£kÁx  

 (A) ›÷£õ÷\õ®PÒ  

 (B) •uÀ{ø» ø»÷\õ÷\õ®PÒ 

 (C) Cμshõ® {ø» ø»÷\õ÷\õ®PÒ 

 (D) AøÚzx® 
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 Storage Granules are  

 (a) Ribosomes  

 (b) Primary lysosomes 

 (c) Secondary lysosome 

 (d) All 

5. ö\ÀPÎß _Áõ\ {ø»¯®  

 (A) ø©m÷hõPõßm›¯õ 

 (B) ›÷£õ÷\õ® 

 (C) ÷PõÀøP EÖ¨¦PÒ 

 (D) EmP¸ 

 Respiratory centre of the cells  

 (a) Mitochondria (b) Ribosomes 

 (c) Golgi bodies (d) Nucleus 

6. EmP¸ ©oø¯ Psk ¤izuÁº  

 (A) μõ£õºm ¨öμÍß (B) ilÆ 

 (C) £õ»m  (D) £õshÚõ 

 Nucleolus was discovered by 

 (a) Robert Brown (b) Deduve 

 (c) Palate  (d) Fontona 
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7. μUöPºm Psk ¤izux  

 (A) EmP¸   

 (B) »õ®μì S÷μõ÷©õ÷\õ® 

 (C) £õ¼jß S÷μõ÷©õ÷\õ® 

 (D) S÷μõ÷©õÜ©õ 

 Ruckert discovered  

 (a) Nucleus   

 (b) Lamp brush chromosome 

 (c) Polytene chromosome 

 (d) Chromonema 

8. EmP¸ CμshõP Eøh¢x Cμsk EmP¸ÁõP 

©õÖÁx  

 (A) øm÷hõøPöÚ]ì (B) ÷P›÷¯øPöÚ]ì 

 (C) CønuÀ  (D) GxÄªÀø» 

 Division of Nucleus into two daughter Nuclei is 
called 

 (a) Cytokinesis (b) Karyokinesis 

 (c) Fusion  (d) None 

9. i.Gß.H – ÂÀ Põn¨£k® \ºUPøμ  

 (A) öí¨÷hõì (B) öíU÷hõì 

 (C) ö£ß÷hõì (D) ›¦÷»õì   

[P.T.O.]
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 The sugar present in DNA is 

 (a) Heptose  (b) Hexose 

 (c) Pentose  (d) Ribulose 

10. Cß£õº÷©õ÷\õ®PÒ GßÖ AøÇUP¨£kÁx  

 (A) G®.Bº.Gß.G (B) Bº.Bº.Gß.G 

 (C) i.Bº.Gß.H (D) AøÚzx® 

 Informosomes are  

 (a) mRNAs  (b) rRNAs 

 (c) tRNAs  (d) All 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) ¦÷μõ÷P›¯õm ö\ÀPÎß £s¦PøÍ GÊx.  

  Write the characters of Prokaryotic cell. 

Or 

 (B) ¤Íõì©õ \ÆÂß ÷Áv¨ö£õ¸mPøÍ 

£mi¯¼k. 

  Write the chemical composition of plasma 
membrane. 
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12. (A) ÷PõÀøP EÖ¨¦PÎß £oPøÍ ÂÁ›.  

  Explain the functions of Golgibodies. 

Or 

 (B) ø©m÷\õPõßm›¯õÂß Aø©¨ø£ ÂÁ›. 

  Explain the structure of Mitochondria. 

13. (A) EmP¸©o°ß Aø©¨ø£ ÂÁ›.  

  Describe the ultrastructure of Nucleolus. 

Or 

 (B) ¦ØÖ ÷|õ°ß ÁøPPøÍ GÊx. 

  Write the types of cancer. 

14. (A) i.Bº.Gß.H £ØÔ ÂÁ›.  

  Describe the structure of tRNA. 

Or 

 (B) G®.Bº.Gß.H £ØÔ ÂÁ›. 

  Give an account of mRNA. 

15. (A) i.Gß.H Âß ÷Áv¨ö£õ¸mPøÍ GÊx.   

  Write the chemical composition of DNA. 

Or 

 (B) SßÓÀ ¤›Âß •UQ¯zxÁ® ¯õx? 

  Significance of Meiosis. 
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PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (A) ¤Íõì©õ \ÆÂß ©õÖ£mh {ø»PøÍ ÂÁ›.  

  Explain the modifications of Plasma 
membrane.  

Or 

 (B) ø»÷\õ÷\õ®PÎß £À÷ÁÖ {ø»PøÍ ÂÁ›. 

  Explain polymorphism of lysosomes.  

17. (A) ÷PõÀøP EÖ¨¦PÎß Aø©¨¦ ©ØÖ® 

÷Áø»PøÍ GÊx.  

  Write the structure and functions of 
Golgibodies. 

Or 

 (B) Gs÷hõ¤Íõ\ Áø»°ß ÁøPPøÍ²® 

÷Áø»ø¯²® ÂÁ›. 

  Describe the types and functions of 
Endoplasmic reticulum. 

18. (A) Qöμ¨ì _ÇØ]ø¯ ÂÁ›.  

  Describe Kreb’s cycle. 

Or 

 (B) ›÷£õ÷\õ®PÒ £ØÔ SÔ¨¦ u¸P. 

   Give an account of Ribosomes. 
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19. (A) i.Gß.H Âß Aø©¨ø£ ÂÁ›.  

  Describe the structure of DNA. 

Or 

 (B) Bº.Gß.H Âß ÁøPPøÍ ÂÁ›. 

  Explain the types of RNA. 

20. (A) EmP¸Âß Aø©¨¦ ©ØÖ® £¯ßPøÍ ÂÁ›.  

  Explain the structure and functions of 
Nucleus. 

Or 

 (B) ö©Põ S÷μõ÷©õ÷\õ®PÒ £ØÔ ÂÁ›.  

  Explain Giant Chromosomes. 

 

—————— 
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CELL BIOLOGY, GENETICS AND 
BIOTECHNOLOGY 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer :  

1. F1 particles are found in 

 (a) Mitochondria (b) Lysosomes 
 (c) Nucleus  (d) DNA. 
2. Fluid mosaic model was proposed by 

 (a) Singer and John (b) Singer and Nicolson 
 (c) Robert and Singer (d) Hiller and Singer. 
3. The double helix structure of DNA is proposed by 

 (a) Robert and Klive (b) Watson and Crick 
 (c) Urey and Miller (d) Stahl and Measalsen. 
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4. The widely accepted model of tRNA is  

 (a) Clover leaf model 

  (b) Watson and Crick model 

 (c) Hanson model 

  (d) Fluid mosaic model. 

5. An example for multiple allele 

 (a) ABO blood group (b) Skin colour 

 (c) Height  (d) All of these. 

6. Elythroblastosis foetalis is associated with 

 (a) Rh-factor (b) Multiple allele 

 (c) Polygene (d) None of these  

7. The type of sex determination found in Man is 

 (a) XX-XY  (b) XX-XO 

 (c) AA-XX  (d) AA-ZZ. 

8. Haemophilia is a —————— disease.  

 (a) X linked recessive  

 (b) X linked dominant 

 (c) Blood clotting disorder 

  (d) Both (a) and (c). 

9. pBR was developed by  

 (a) Boliver  (b) Adolf Engler 

 (c) Redriguez (d) Both (a) and (c). 
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10. Molecular Scalpels are 

 (a) Restriction enzyme 
 (b) Digestive enzyme 
 (c) Helicase enzyme 
  (d) Tag polymerase enzyme. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Describe the types of chromosomes. 

Or 

 (b) Write short notes on mitochondrial DNA. 

12. (a) Evaluate the salient features of clover leaf 
model of tRNA. 

Or 

 (b) Explain the characteristic features of cancer 
cells.  

13. (a) Discuss simple Mendelian traits. 

Or 
 (b) What are multiple alleles? Mention their 

features. 

14. (a) Explain colour blindness in man.  

Or 
 (b) Discuss the features of Dawn syndrome.  

15. (a) State the features of plasmids.  

Or 

 (b) Write short notes on pBR322.  
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PART C — (5 × 8 = 40 marks)  
Answer ALL questions, choosing either (a) or (b), 

each answer should not exceed 600 words. 
16. (a) Discuss the functions of plasma membrane. 

Or 

 (b) Explain in detail the lamp brush 
chromosome. 

17. (a) Give an account on the role of ribosomes in 
protein synthesis. 

Or 

 (b) Explain cancer with reference to types, 
causes and properties.  

18. (a) Explain skin colour inheritance. 

Or 

 (b) Explain erythroblastosis foetalis. 

19. (a) Explain the sex determination in man. 

Or 

 (b) Write an essay on inborn errors of 
metabolism in man. 

20. (a) Analyse the basic concepts of genetic 
engineering.  

Or 
 (b) Write an essay on restriction and 

modification system in Biotechnology. 
————————— 
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Non-Major Elective — CLINICAL BIOLOGY 
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Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. The condition of heart clinically assessed by the 
enzyme essay of   

 (a) LDH ISO enzyme  

 (b) Creatine kinase 

 (c) Alkaline phosphatase    

 (d) Both (a) and (b) 

(6 pages) 
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2. The main abnormality in diabetic patient is   

 (a) Non removal of glucose from blood for 
glycogen storage 

 (b) Inefficiency of Kreb cycle function  

 (c) Non availability of glucose to meet the 
energy need 

 (d) All of these 

3. Meaningful sample of urine, for microscopic 
examination is  

 (a) Mid night sample  

 (b) First morning sample 

 (c) Noon Sample 

 (d) Both (a) and (b) 

4. Increased  discharge of albumin in urine is 
referred as  

 (a) Urobilinuria (b) Ketonuria 

 (c) Protoinuria (d) All of these 

5. The basal acidity of gastric juice 2-5 m Eq/L 
indicates  

 (a) Gastric ulcer (b) Duodenal ulcer 

 (c) Chronic gastritis (d) All of these  
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6. The significant sign of ulcer is presence of 

 (a) Blood in stool  

 (b) Mucus in stool 

 (c) Germ spores in stool   

 (d) Blood and Mucus in stool 

7. The universal recipient blood group is  

 (a) AB   (b) A 

 (c) B   (d) O 

8. Hemolytic disease of foetus/new-born is referred as  

 (a) Anaemia   

 (b) Jaundice 

 (c) Erythroblastosis foetalis    

 (d) None of these 

9. The preferred method for quantitative essay of 
HCG is  

 (a) RIA   (b) MIA 

 (c) ELISA  (d) RFLP 

10. Microscopic examination of sperm includes  

 (a) Sperm number (b) Sperm motility 

 (c) Sperm morphology (d) All of these 
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PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (a) List down the features of normal condition of 
our body.  

Or 

 (b) Explain the chemical balance of body with 
example. 

12. (a) Describe the recommended procedure for 
collecting 24 hour urine sample.  

Or 

 (b) State the clinical significance of protein in 
urine sample. 

13. (a) Point out the important clinical findings of 
gastric juice. 

Or 

 (b) Describe the biochemical composition of 
saliva. 

14. (a) Write an account on ABO blood grouping. 

Or 

 (b) Describe the procedure for determination of 
ESR and its clinical significance. 

[P.T.O.]
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15. (a) Analyse the clinical significance of semen 
analysis. 

Or 

 (b) How is semen collected? What are the 
precaution to be taken to obtain reliable 
results?  

PART C — (5 × 8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (a) Biochemical data are as good as the 
specimen which is analysed – Discuss.  

Or 

 (b) High light the abnormal carbohydrate 
metabolism of diabetic patients.   

17. (a) Write an elaborate account on microscopic 
elements found in urine sediments. 

Or 

 (b) Write short notes on 

  (i) Glycemia sediment 

  (ii) Casts. 

18. (a) Summarize the liver secretions and their 
functions.  

Or 

 (b) Write an essay on gastro intestinal contents. 
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19. (a) Describe the methods adopted in specimen 
collection for hematological studies. 

Or 

 (b) How will you estimate erythrocyte 
sedimentation rate? State its clinical 
significance.  

20. (a) Explain the principle, technique and 
application of RIA. 

Or 

 (b) Discuss the sperm count and its 
abnormalities. 

—————— 
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B.Sc. (CBCS) DEGREE EXAMINATION,  
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DEVELOPMENTAL ZOOLOGY 
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Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. The number of autosomes present in human 
sperm is 

 (a) 22  (b) 23 

 (c) 26  (d) 46 

(6 pages) 
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2. Which structure of the spermatid develops into 
acrosome? 

 (a) Endoplasmic reticulum 

 (b) Golgi complex 

 (c) Mitochondria 

 (d) Nucleus 

3. The shape of chick embryo at 72 hours 

 (a) ‘C’ Shape (b) ‘F’ Shape 

 (c) ‘?’ Shape (d) Oval Shape 

4. The blastula of chick is called 

 (a) Centro blastula  

 (b) Disco blastula 

 (c) Halo blastula  

 (d) Iso blastula 

5. The first formed region during the development of 
the brain is 

 (a) Mesencephalon (b) Prosencephalon 

 (c) Rhombencephalon (d) Telen cephalon 

6. Optic lobes develop in the 

 (a) Mesencephalon (b) Prosencephalon 

 (c) Rhombencephalon (d) None of the above 
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7. The hormone which controls amphibian 

metamorphosis 

 (a) Progesterone (b) Testosterone 

 (c) Thyroxine (d) Iodine 

8. Syndesmochorial placenta is found in 

 (a) Dog  (b) Horse 

 (c) Man  (d) Sheep 

9. When a particular organ is amputated, the rest of 

the portion, may develop into a different organ. 

 (a) Epimorphosis  

 (b) Heteromorphosis 

 (c) Morphallaxis  

 (d) Morphogenesis 

10. Wolffian regeneration is the 

 (a) Regeneration of Heart  

 (b) Regeneration of Kidney 

 (c) Regeneration of Lens  

 (d) Regeneration of Limbs 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Describe about cleidoic egg. 

Or 

 (b) With a neat labelled sketch, explain the 
Graffian follicle of human being. 

12. (a) Draw the neat labelled sketch of 48 hours 
chick embryo. 

Or 

 (b) How to find foetal abnormalities? Briefly 
explain. 

13. (a) Explain the neurogenesis of chick. 

Or 

 (b) Explain briefly the experiments of Spemann. 

14. (a) Explain the role of thyroxine in Amphibian 
metamorphosis. 

Or 

 (b)  Describe the development and function of 
Amnion and Chorion in chick.  

[P.T.O.]
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15. (a) Give an account on the types of Regeneration 
in planaria. 

Or 

 (b) Explain vasectomy and Tubectomy. 

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Describe the various aspects of fertilization. 
Add notes on different theories of 
fertilization. 

Or 

 (b) Describe the post fertilization events. 

17. (a) Describe the physical and chemical changes 
occurs during cleavage in chick. 

Or 

 (b) Write an account on infertility in women. 

18. (a) Explain the differentiation of heart tube into 
heart in chick with diagram. 

Or 

 (b) Explain the types and experiments on 
gradient. 
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19. (a) Explain the development and functions of 
allantois and yolk Sac in chick. 

Or 

 (b) Classify the mammalion placenta based on 
the distribution of villi. 

20. (a) Explain the events of regeneration in 
Amphibia. 

Or 

 (b) What is IUCD? Explain it in detail. 

——————— 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. CÚ¨ ö£¸UPzvß ÷£õx öÁÎ÷¯ØÓ¨£k® Â¢uq 

GzuøÚ ©o ÷|μ® E°¸hß ÁõÊ®? 

 (A) 70 ©o ÷|μ® (B) 72 ©o ÷|μ® 

 (C) 75 ©o ÷|μ® (D) 82 ©o ÷|μ® 

 The emitted spermatozoa during copulation 
survived for ––––––––––––– hours? 

 (a) 70 hours  (b)  72 hours  

 (c)  75 hours  (d)  82 hours 

 (8 pages) 
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2. BkPÎÀ Põn¨£k® uõ´ ÷\´ Cøn¯zvß 

ÁøP¯õÚx 

 (A) ÷\õÚ›  (B) Põmi¼hÚ› 

 (C) iÆ³ì  (D) iìPõ´hÀ 

 The type of placenta seen in sheep is. 

 (a)  Zonary  (b)  Cotyledonary 

 (c)  Difuse  (d)  Discoidal 

3. £õ´UQ÷»õuºªU Â»[SPÒ G¢u ÁøP Cμzu 

Aø©¨¦ Eøh¯øÁPÒ 

 (A) _k Cμzu®   

 (B) SÎº Cμzu® 

 (C) Ásn Cμzu®  

 (D) ÁsnªÀ»õ Cμzu® 

 Poikilo thermic animals are called. 

 (a)  Warm blooded (b)  Cold blooded 

 (c)  Colour blooded (d)  Colourless blooded  

4. E°›Ú[PÒ Auß ÁõÌUøP°ß J¸ £Svø¯ J¸ 

Â¸¢÷uõ®£¼À {PÌzxÁuØS¨ ö£¯º 

 (A) uØPõ¼P Jmkso (B) {μ¢uμ Jmkso 

 (C) ªS¢u Jmkso (D) ¦Ó Jmkso 
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 The organisms completed a part of their life cycle 
in a host are called. 

 (a)  Temporary parasite  

 (b)  Permanent parasite  

 (c)  Hyperparasite  

 (d)  Ectoparasite  

5. RÌUPõq® ö|õvPÎÀ Gx EªÌ }›À Ah[Q²ÒÍx 

 (A) G›¨]ß  (B) ö£¨]ß 

 (C) Lh¯¼ß  (D) öμÛß 

 Which one of the following enzymes present in 
saliva? 

 (a)  Erepsin  (b)  Pepsin  

 (c)  Ptyalin  (d)  Renin  

6. QøÍPõ¼]ì Gß£x 

 (A) PõØ×mh ö\À _Áõ\® 

 (B) PõØÓØÓ ö\À _Áõ\® 

 (C) G»Umμõß SøÓ •øÓ    

 (D) ÷©ØTÔ¯ AøÚzx® 

 Glycolysis is an 

 (a) Aerobic phase of Cellular respiration  

 (b) Anaerobic phase of Cellular respiration 

 (c) Electron reducing system  

 (d)  All the above  
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7. RÌUPõs£øÁPÎÀ |μ®¦ ö\À¼ß £õP® AÀ»õux 

Gx? 

 (A) BUéõß  (B) ø\mhõß 

 (C) öhßøμmk (D) ö|¨μõß 

 Which one of the following is not the part of a 
neuron? 

 (a) Axon   (b)  Cyton  

 (c)  Dentrite  (d)  Nepbron  

8. J¸ öéªÛö£μì SÇõ°ß }Í® –––––––––––––. 

 (A) 1&2 AiPÒ  (B) 1&3 AiPÒ 

 (C) 1&5 AiPÒ  (D) 1&6 AiPÒ 

 The length of each seminiferous tubule is about  
–––––––––––––. 

 (a) 1-2 Feet  (b)  1-3 Feet  

 (c)  1-5 Feet  (d)  1-6 Feet  

9. \õº»ì hõºÂß £›nõ©zøu¨ £ØÔ TÖ® ÷Põm£õk 

 (A) hõºÂÛ\®  (B) Cøn¢x ÁõÌuÀ 

 (C) C»©õºQ\® (D) ö©sh½\® 

 Charles Darwin proposed an evolution Theory 
known as. 

 (a) Darwinism  (b)  Commensalism  

 (c)  Lamarkism (d) Mentalism   

[P.T.O.]
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10. RÌUPõs£øÁPÎÀ G¢u §a] CÚ® £õxPõ¨¦ {Ó 

©õØÓzøu \õº¢ux. 

 (A) Ásnzx¨§a] (B) Pμ¨£õß§a] 

 (C) Cø»¨§a] (D) Sa] §a] 

 Which one of the following insect possess 
protective colouration? 

 (a) Butterfly  (b)  Cockroach  
 (c)  Leaf insect  (d)  Stick insect  

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

Each answer should not exceed 250 words. 

11. (A) ‰ßÓkUS P¸U÷PõÍõUP •øÓ°ß 

•UQ¯zxÁzøu ÂÍUSP. 

  Explain the significance of gastrulation. 

Or 

 (B) ©Ûu P¸ •møh°À Âv¨£h® Áøμ¢x 

ÂÍUSP. 

  Explain the Fate map of Human, fertilized 
egg. 

12. (A) öÁ¨£ AkUS GßÓõÀ GßÚ? ÂÁ›. 

  What is thermal stratification? Explain. 

Or 

 (B) £õø»ÁÚ ÁõÌ Â»[SPÒ GÆÁõÖ uspøμ 

£õxPõzx öPõÒQÓx Gß£øu £ØÔ ÂÍUSP. 

  Explain how desert animals conserve water? 
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13. (A) Põº÷£õøím÷μm ö\›©õÚzvØS EuÄ® 

ö|õvPÎß £[QøÚ £ØÔ ÂÁ›. 

  Explain the role of enzymes in Carbohydrate 
digestion. 

Or 

 (B) ‘BUêáß Phzu¾US’ ï÷©õS÷Íõ¤ß 

£[QøÚ¨ £ØÔ SÔ¨¦ ÁøμP. 

  Write a note on the role of haemoglobin in 
‘oxygen transport.’ 

14. (A) ö|¨μõÛß Aø©¨¤øÚ £h® Áøμ¢x ÂÁ›. 

  Explain the structure of nephron with a 
labelled diagram. 

Or 

 (B) •ØÔ¾® ÁÍºa]¯øh¢u Qμõ¤¯ß 

~sø£°ß Aø©¨¤øÚ²®, ÷Áø»ø¯²® 

ÂÁ›. 

  Describe the structure and functions of 
mature graffian follicle. 

15. (A) £ÓøÁPÎß `Ì{ø» `ÇÀ £μÁÀ SÔzx 

ÂÁ›. 

  Explain the adaptive radiation in birds. 

Or 

 (B) JßÖ CßöÚõßøÓ¨ ÷£õÀ ÷uõØÓ® u¸uÀ 

£ØÔ ÂÁ›. 

  Describe the mimicry. 
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PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (A) ÷\õuøÚU SÇõ´ SÇ¢øu & E¸ÁõUS® 

•øÓ°À Pøh¤iUP¨£k® •øÓPøÍ ÂÁ›. 

  What are the techniques followed in test 
tube babies system? Explain. 

Or 

 (B) A]mhõ¦À÷»›¯õÂÀ |øhö£Ö® 

EmP¸©õØÖ ÷\õuøÚ¨ £ØÔ Pmkøμ GÊxP. 

  Write an account on Nuclear transplantation 
in Acetabularia. 

17. (A) }º ©ØÖ® {»¨£SvPÎÀ JÎ°ÚõÀ ÷uõßÖ® 

ÂøÍÄPøÍ¨ £ØÔ Â›ÁõÚ öuõS¨ö£õßÖ 

u¸P. 

  Give a detailed account on the biological 
effect of light in water and on land. 

Or 

 (B) EnÄ Áø», EnÄ \[Q¼ & J¨¤kP. 

  Compare food chain and food web. 

18. (A) ¦μu® ö\›UP¨£kuÀ £ØÔ Pmkøμ ÁøμP. 

  Write an essay on Protein digestion. 

Or 
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 (B) QøÍ÷Põ öáÛêì, Q÷Í÷Põ ã÷Úõ¼\ìêÀ 

|hUS® {PÌÄPøÍ £ØÔ ÂÁ›UP. 

  Describe the process of glycogenesis and 
glycogenolysis. 

19. (A) |μ®¦ ö\¯À C¯UPzvøÚ¨ £ØÔ ÂÁ›. 

  Give an account on Physiology of nerve 
impulse conduction. 

Or 

 (B) ö£s CÚ¨ö£¸UP _ÇØ]°ß «x 

íõº÷©õÛß £[S®, JÊ[S£kzx® 

•øÓø¯²® ÂÁ›. 

  Write an account on the role of hormones on 
human female reproductive cycle. 

20. (A) £›nõ©U öPõÒøPø¯ ¦›¢x öPõÒÁvÀ 

iÂ›êß £[S GßÚ? 

  What are the contributions of De Vries in 
understanding the concept of evolution? 

Or 

 (B) £›nõ©zvÀ {Ó uPÁø©¨¤ß 

•UQ¯zxÁzøu¨ £ØÔ ÂÁ›. 

  Describe the Evolutionary significance of 
colouration. 

———————— 
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1. Kind of dormancy that takes place in winter is 
called ——————. 

 (a) Sleeping  (b) Aestivation  

 (c) Hibernation  (d) Diapause 
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2. The response of animals to the length of the day is 
called ——————. 

 (a) Photoperiodism (b) Phototropism  

 (c) Phototaxis (d) Photokinesis 

3. The sequence of the eaten being eaten is called  
——————. 

 (a) Food web (b) Food eater  

 (c) Food chain (d) Food shortage 

4. The association of Hermitcrab and sea-anemone is 
an example for 

 (a) Commensalism (b) Mutualism 

 (c) Parasitism  (d) Neutralism 

5. A characteristic pattern of increase of population 
is known as 

 (a) Age distribution (b) Age pyramid 

 (c) Carrying capacity (d) Growth form 

6. In ecological sense, desert animals are called as 

 (a) Arboreal (b) Benthos 

 (c) Cursorial (d) Xeric 
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7. In which district Mundanthurai sanctuary is 
located? 

 (a) Kanchepuram  

 (b) Kanyakumari  

 (c) Madurai  

 (d) Tirunelveli 

8. What is the full form of RADAR? 

 (a) Radio aerial ranging 

 (b) Radio wave ranging 

 (c) Radio detecting and ranging 

 (d) Radio and Audio 

9. D.D.T. is the 

 (a) Insecticide  (b) Herbicide 

 (c) Fungicide (d) Rodenticide 

10. The most important toxic metals are 

 (a) Lead, Mercury and Cadmium 

 (b) Lead and Chromium 

 (c) Nickel and Selenium 

 (d) Iron and Cobalt 
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PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Define the Thermal stratification of a pond.  

Or 

 (b) Define the various components in ‘Pond 
Ecosystem’. 

12. (a) Explain food web with an example. 

Or 

 (b) Define parasitism with example. 

13. (a) What is Natality? 

Or 

 (b) What is Hydrarch? 

14. (a) Write a brief note on endangered animals. 

Or 

 (b) Explain briefly about Remote sensing. 

15. (a) What are Toxicants? 

Or 

 (b) Write the outline classification of Toxicants.   

[P.T.O.]



 

Code No. : 11570 E Page 5

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain the role of light as an ecological 
factor. 

Or 

 (b) Discuss “Forest as an ecosystem”. 

17. (a) Describe the ecological pyramid with 
suitable examples. 

Or 

 (b) Describe different kinds of interspecific 
interactions with suitable examples. 

18. (a) Discuss ecological succession with suitable 
examples. 

Or 

 (b) Describe how cave animals are adapted. 

19. (a) Write an account on the importance of wild 
life conservation. 

Or 

 (b) Discuss the role of Remote sensing in 
‘Fisheries management’. 
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20. (a) Explain the mode of action of Toxicants. 

Or 

 (b) Explain the environmental toxicants and 
their effects. 

 

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

 Choose the correct answer: 

1. The equipment used to clean the aquarium water  
 (a) Heater  (b) Aerator 
 (c) Filter  (d) Air pump 

2. Low oxygen level in the aquarium tank water is   
 (a) Anoxia  (b) Carboxia 
 (c) Apoxia  (d) All 

3. Which of the following is herbivorous fish?  
 (a) Cat fish  (b) Silver dollar 
 (c) Gold fish  (d) Angel fish 



 

 Code No. : 11583 E Page 2

ws

4. Omnivorous fishes are   
 (a) Gold fishes (b) Angle fishes 

 (c) Archer fishes (d) Both (a) and (b) 

5. The process of egg laying is known as   
 (a) spawning  (b) breeding 

 (c) reproduction (d)  hatching 

6. The green sword tail belongs to 
 (a) Crpridae  (b) Scaridae 

 (c) Poecilidae (d) Osphronemidae 

7. Velvet disease is caused by  
 (a) Virus   (b) Bacteria 

 (c) Fungus  (d) Protozoa 

8. The water most suited for aquarium fishes 
 (a) Rain water (b) Well water 

 (c) Drinking water (d) Salt water 

9. The glass fish Ambassis Lada is found in 
 (a) Fresh water (b) Sea water 

 (c) Brackish water (d) Sewage 

10. Water milfoil is   
 (a) Hydrilla  (b) Myriophyllum 

 (c) Ceratophyllum (d) Pistia  
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PART B — (5  5 = 25 marks) 
Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Explain Aerator. 

Or 

 (b) Explain hand net. 

12. (a) Describe the preparation of dry feed. 

Or 

 (b) Explain the uses of thermometer in 
aquarium. 

13. (a) Explain the good qualities of ornamental fish 
feed. 

Or 

 (b) Give an account of lighting in home 
aquarium. 

14. (a) Explain the culture of chironomous larva. 

Or 

 (b) Describe the secondary sexual characters of 
angle fish. 

15. (a) Describe the preventive measures of fungal 
disease of aquarium fishes.  

Or 

 (b) Explain the taxonomy and biology of parrot 
fish. 



 

 Code No. : 11583 E Page 4

ws

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Explain materials required for construction 
of fish tank.  

Or 

 (b) Explain the construction of home aquarium.  

17. (a) Describe various types of fish nets and their 
uses. 

Or 

 (b) Discuss the principles of feed formulations. 

18. (a) Explain the taxonomy and biology of gold 
fishes. 

Or 

 (b) Explain the taxonomy and biology of 
Gouramii. 

19. (a) Write any five community fishes. 

Or 

 (b) Describe the bacterial disease of ornamental 
fishes. 

20. (a) Describe different types of grafting and 
multiplication of aquarium plants. 

Or 

 (b) Describe the salient feature of ornamental 
star fish. 

—————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. The Vitamin present in carrot is  

 (a) A (b) D 

 (c) E (d) K 

2. Which of the following yields more energy? 

 (a) Carbohydrate (b) Proteins 

 (c) Fat (d) Minerals 

(6 pages) 
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3. The eat product of protein metabolism is 

 (a) Glucose (b) Fructose 

 (c) Aminoacid (d) None of these 

4. The deficiency disease of iron 

 (a) Goitre (b) Anemia 

 (c) Constipation (d) Obesity 

5. The disease produced by Protein Energy 
Malnutrition (PEM) 

 (a) Marasmus (b) Night Blind ness 

 (c) Hypertension (d) Anemia 

6. Which hormone deficiency leads to diabetes 
mellitus? 

 (a) Glucagon (b) Thyroxine 

 (c) Adrenaline (d) Insulin 

7. Which organ is affected by Jaundice? 

 (a) Brain (b) Heart 

 (c) Kidney (d) Liver 
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8. The food rich in fibre content 

 (a) Rice  (b) Wheat  

 (c) Ragi (d) Yam 

9. Which produced fluoride is added? 

 (a) Milk (b) Curd 

 (c) Tooth paste (d) Oil 

10. Vitamin ‘C’ deficiency disease? 

 (a) Night blindness (b) Constipation 

 (c) Scurvy (d) Rickets 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain the functions of water. 

Or 

 (b) Give a brief account of nutritive value of 
cereals. 
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12. (a) Write an account of vegetarian and Non-

vegetarian meal pattern. 

Or 

 (b) Explain the effect of protein on cooking. 

13. (a) Write the structure of Bomb Colorimeter. 

Or 

 (b) BMR–Explain. 

14. (a) Explain the food requirements of pregnant 

and lactating mothers. 

Or 

 (b) Write an account of protein energy 

malnutrition. 

15. (a) Explain the diet related to prevent obesity.  

Or 

 (b) Write an account of renal diseases. 

[P.T.O.]
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PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Write in detail about fat soluble vitamins. 

Or 

 (b) Explain in detail the nutritive value of egg, 

Milk and meat. 

17. (a) Describe the process of parboiling rice and 

its uses. 

Or 

 (b) Explain in detail the dietary fibre. 

18. (a) Explain the method of determination of 

energy content of protein. 

Or 

 (b) Write an essay on balanced diet. 
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19. (a) What is nutritional deficiency disease? Write 
short notes on Anemia and Goitre. 

Or 

 (b) Explain in detail the nutritional 
requirements of pre shoolers and schoolers. 

20. (a) Describe the symptoms, types, factors and 
prevention of diabetes mellitus. 

Or 

 (b) Explain in detail the therapeutic diet. 

   

————————— 

 


