
. SAMPLE 
Question Paper 7 

(Questions-Answers)* 

BIOLOGY 
A Highly Simulated Practice Question Paper for 

CBSE Class XII Examination 

Time: 3 hrs Max. Mari<s : 70 

General Instructions 
1. All questions are compulsory. 

2. The question paper has four sections: Section A, Section B, Section C and Section D. There are 33 questions 
in the question paper. 

3. Section-A has 14 questions of 1 mark each and 2 case-based questions. Section-B has 9 questions of 2 marks 
each. Section-C has 5 questions of 3 marks each and Section-D has 3 questions of 5 marks each. 

4. There is no overall choice. However, internal choices have been provided in some questions. A student has to 
attempt only one of the alternatives in such questions. 

5. Wherever necessary, neat and properly labelled diagrams should be drawn. 

SECTION A (7 Mark) 

1. Name one endangered plant species of India? 

2. What do you mean by palindromic sequence? 

3. Mention the DNA sequence coding for serine and the anticodon of tRNA for the same 
amino acid. 

4. Name any one symbiont, which serve as biofertiliser. Mention its specific role. 
5. Mention the useful as well as the harmful drug obtained from the latex of poppy plant. 

6. Define test cross. 
7. Name the parts of the flower which the tassels of corn cob represent. _ 
8. Write the name of two hallucinogenic drugs and also mention the source from which they 

are obtained. 

9. Where is acrosome present in humans? Write its function. 

- · ........... ___________ · • f · th la nations given here. However, cross check your 
• * You are advised to attempt this sample paper without re erring e exp lete the paper. 

explanations with the explanations given at the end of paper after you comp 
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10. Mention any two events that are 
inhibited by the intake of oral 
contraceptives pills to prevent 
pregnancy in humans. 

Direction (Q. Nos. 11-14) 

In each of the following questions, a statement of 
Assertion (A) is given followed by corresponding 
statement of Reason (R) . -Of the statements, marl{ 
the correct answer as 

(a) If both A and Rare true and R is the 
correct explanation of A 

(b) If both A and Rare true, but R is not 
the correct explanation of A 

(c) If A is true , but R is false 
( d) If both A and R a re false 

11. Assertion (A) The predominant site for 
control of gene expression in 
prokaryotes is transcription initiation. 
Reason (R) The activity of RNA 
polymerase is regulated by accessory 
proteins, which affect recognition of 
start sites. 

12. Assertion (A) The female external 
genitalia include mons pubis, labia 
majora and labia minora. 
Reason (R) The glandular tissue of . 
each breast contains single mammary 
lobe. 

13. Assertion (A) Phenylpyruvic acid is 
excreted through urine in case of, 
phenylketonuria. 
Reason (R) The affected individual 
lacks enzyme phenylalanine 
hydroxylase. 

14. Assertion (A) Proto-oncogenes are 
cellular genes required for normal 
growth. 

Reason (R) Overexpression of these 
genes destroy malignant cells. 

Or 

Assertion (A) USA patent of brazzein 
is an example of biopiracy. 

Reason (R) Brazzein, a protein 
obtained from West African plant, 
Pentadiplandra brazzeana and the 
gene encoding it has been patented by 
USA. 

i Succeed Biology Class 12th 

15. Direction Read the fo1151o( _w) ting15a(n)d a_nswer any 
four questions from 1 o . v given below 
Interferons (IFNs) are ~rotems produced by 
a variety of cells in the mfl~mmatory 
response to infections. Theu pro~uction is 
triggered by the immune system m response 
to pathogens or cytokines. Once triggered 
they induce numerous molec~lar c~anges 
that affect cellular responses mcludmg cell 
growth and inflammations. I_F~s can ~lay 
both pathological and beneficial roles m the 
nervous system. There are two major classes 
of IFNs, i.e. type I (IFN-a subtypes, IFN-~, 
etc) and type II (IFN-y). Types I and II IFNs 
use distinct but similar receptor systems. 

(i) The interferons can be used as 
{a) antibacterial drugs 
(b) antiviral drugs 
(c) antibiotic drugs 
(d) immunosuppressive 

(ii) Interferon is a type of protein which can be 
used to counter 
(a) homeostatic disorder 
(b) hepatitis caused by virus 
(c) common cold caused by virus 
(d) Both (b) and (c) 

(iii) A person has developed interferons in his 
body. He seems to carry an infection of 
(a) typhoid (b) filariasis 
(c) malaria (d)measles 

(iv) Antibodies are 

(a) proteins produced in response to 
pathogens in our body 

(b) secreted by the action of both 
T-lymphocytes and B-lymphocytes 

(c) molecules that specifically interacts with 
an antigen 

(d) All of the above 

(v) Assertion (A) Interferons are a type of 
glycoproteins produced by body cells 
infected by virus. 

Reason (R) Interferons interfere with viral 
replication at the site of injury. 
(a) If both A and Rare true and R is the 

correct explanation of A 
(b) If both A and Rare true, but R is not the 

correct explanation of A 
(c) If A is true, but R is false 
( d) If both A and R are false 
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ia
n 

ho
rm

on
e 

an
d

 t
he

 p
it

ui
ta

ry
 h

or
m

on
e 

th
at

 h
av

e 
ca

us
ed

 t
he

 a
bo

ve
 

m
en

ti
on

. e
d

 e
ve

nt
. 

. 

(ii
i) 

E
xp

la
in

 t
he

 c
ha

ng
es

 t
ha

t· o
cc

ur
 in

 t
he

 u
te

ru
s 

si
m

ul
ta

ne
ou

sl
y 

in
 a

nt
ic

ip
at

io
n.

 
(iv

) 
W

ri
te

 t
he

 d
if

fe
re

nc
es

 b
et

w
ee

n 
C

 a
n

d
 H

. 

(v
) 

D
ra

w
 a

 l
ab

el
le

d 
sk

et
ch

 o
f 

th
e 

st
ru

ct
ur

e 
of

 a
 h

u
m

an
 o

vu
m

 p
ri

or
 to

 f
er

ti
li

sa
ti

on
. 

~
 



50
m

p
le

 Q
u

es
ti

o
n

 P
a

p
e

r 
7 

O
r 

D
if

fe
re

nt
ia

te
 b

et
w

ee
n

 m
ic

ro
sp

or
og

en
es

is
 

an
d 

m
eg

as
p

o
ro

g
en

es
is

. 
N

am
e 

th
e 

st
ru

ct
ur

~
s 

fo
rm

ed
 a

t 
th

e 
en

d
 o

f 
th

e 
tw

o 
ev

en
ts

. 

32
. 

S
tu

dy
 t

h
e 

sc
h

em
at

ic
 r

ep
re

se
n

ta
ti

o
n

 o
f 

th
e 

g
en

es
 i

nv
ol

ve
d 

in
 t

h
e 

Ja
e 

o
p

er
o

n
 

gi
ve

n 
b

el
o

w
 a

n
d

 a
n

sw
er

 t
h

e 
qu

es
ti

on
s 

th
at

 f
ol

lo
w

s.
 

[£
] 
~
 

z 
I 

Y
 
I a

 
I 

(i)
 I

de
nt

if
y 

an
d

 n
am

e 
th

e 
re

gu
la

to
ry

 g
en

e 
in

 th
is

 o
pe

ro
n.

 E
xp

la
in

 it
s 

ro
le

 i
n 

sw
it

ch
in

g 
of

f 
th

e 
op

er
on

. 

(ii
) 

W
hy

 is
 la

c 
op

er
on

's
 r

eg
ul

at
io

n 
re

fe
rr

ed
 

to
 a

s 
ne

ga
ti

ve
 r

eg
ul

at
io

n?
 

(ii
i) 

N
am

e 
th

e 
in

d
u

ce
r 

m
ol

ec
ul

e 
an

d
 th

e 
pr

od
uc

ts
 o

f 
th

e 
g

en
es

 'z
' a

n
d

 'y
' o

f t
he

 

9
7

 

op
er

on
. 

W
ri

te
 t

he
 f

u
n

ct
io

n
 o

f t
he

se
 g

en
e 

pr
od

uc
ts

. 

O
r 

(i)
 H

ow
 is

 t
he

 a
m

in
o 

ac
id

 s
eq

ue
nc

e 
of

 a
 

po
ly

pe
pt

id
e 

ch
ai

n 
re

la
te

d 
to

 t
he

 
nu

cl
eo

ti
de

 s
eq

ue
nc

e 
of

 m
R

N
A

? 

(ii
) 

W
rit

e 
th

e 
ch

ar
ac

te
ri

st
ic

s 
of

 t
he

 g
en

et
ic

 
co

de
. 

33
. 

L
is

t t
h

e 
di

ff
er

en
t w

ay
s 

by
 w

hi
ch

 
or

ga
ni

sm
s 

co
pe

 o
r 

m
an

ag
e 

w
it

h 
ab

io
ti

c 
st

re
ss

es
 i

n 
na

tu
re

. E
xp

la
in

 a
n

y
 th

re
e 

w
ay

s.
 

O
r 

(i)
 T

ak
in

g 
an

 e
xa

m
pl

e 
of

 h
ab

it
at

 lo
ss

 a
nd

 
fr

ag
m

en
ta

ti
on

, 
ex

pl
ai

n 
ho

w
 a

re
 t

he
 tw

o 
re

sp
on

si
bl

es
 f

or
 b

io
di

ve
rs

it
y 

lo
ss

. 

(ii
) 

E
xp

la
in

 tw
o 

di
ff

er
en

t w
ay

s 
of

 
bi

od
iv

er
si

ty
 c

on
se

rv
at

io
n.

 

E
X

P
LA

N
A

TI
O

N
S

 
1. 

R
au

w
ol

fia
, 

C
yc

as
 a

nd
 S

an
ta

/u
m

 a
re

 a
ll 

en
da

ng
er

ed
 

In
d

ia
n 

pl
an

t 
sp

ec
ie

s 
(A

ny
 o

ne
). 

(1
) 

2. 
A

 p
al

in
dr

om
e 

in
 D

N
A

 is
 a

 s
eq

ue
nc

e 
of

 b
as

e 
pa

irs
 

th
at

 r
ea

ds
 t

he
 s

am
e 

on
 t

he
 t

w
o 

st
ra

nd
s 

of
 D

N
A

, 
w

he
n 

or
ie

nt
at

io
n 

of
 r

ea
di

ng
 i

s 
ke

pt
 th

e 
sa

m
e

. 
(1

) 

3.
 A

G
U

, 
an

tic
od

on
 is

 U
C

A
. 

(1
) 

4.
 R

hi
zo

bi
um

 i
s 

a 
sy

m
bi

on
t 

ba
ct

er
ia

 th
at

 s
er

ve
 a

s 

bi
of

er
til

is
er

. T
he

 b
ac

te
ria

 fi
x 

th
e 

at
m

os
ph

er
ic

 
ni

tro
ge

n 
in

to
 o

rg
an

ic
 fo

rm
 w

hi
ch

 i
s 

us
ed

 b
y 

th
e 

pl
an

ts
 a

s 
nu

tr
ie

nt
s.

 
(1

) 

5. 
M

or
ph

in
e 

is
 o

bt
ai

ne
d 

fro
m

 t
he

 l~
te

x 
of

 p
op

py
 p

la
nt

. 

It 
is

 u
se

fu
l a

s 
a 

se
da

tiv
e 

an
d 

ha
rm

fu
l w

he
n 

us
ed

 a
s 

op
io

id
s

. 
(1

) 

6 
Te

st
 c

ro
ss

 is
 a

 m
et

ho
d 

de
vi

se
d 

by
 M

en
de

l t
o 

de
te

rm
in

e 
th

e 
ge

no
ty

pe
 o

f 
an

 o
rg

an
is

m
. 

It 
is

 a
 c

ro
ss

 

co
nd

uc
te

d 
be

tw
ee

n 
un

kn
ow

n 
do

m
in

an
t 

ge
no

ty
pe

 

an
d 

th
e 

re
ce

ss
iv

e 
pa

re
nt

. 
(1

) 

7 
Th

e 
pa

rts
 o

f t
he

 f
lo

w
er

 t
ha

t 
re

pr
es

en
t 

th
e 

ta
ss

el
s 

of
 

co
rn

 c
ob

 a
re

 s
ta

m
en

s 
or

 m
al

e 
re

pr
od

uc
tiv

e 
pa

rts
.(1

) 

8.
 T

w
o 

ha
llu

ci
no

ge
ni

c 
dr

ug
s 

an
d 

th
ei

r 
so

ur
ce

s 
ar

e 
as

 

fo
llo

w
s 

(a
) 

LS
D

 (
Ly

se
rg

ic
 a

ci
d 

D
ie

th
yl

am
id

e)
 I

t i
s 

ob
ta

in
ed

 

fro
m

 C
la

vi
ce

ps
 p

ur
pu

re
a 

pl
an

t. 

(b
) 

G
an

ja
 It

 is
 o

bt
ai

ne
d 

fro
m

 C
an

na
bi

s 
sa

tiv
a 

pl
an

t. 
(½

+
½

)
' 

9 
In

 h
um

an
s,

 t
he

 a
cr

os
om

e 
is

 p
re

se
nt

 in
 t

he
 a

nt
er

io
r 

po
rti

on
 o

f 
he

ad
 o

f t
he

 h
um

an
 s

pe
rm

. 
It 

co
nt

ai
ns

 
en

zy
m

es
 w

hi
ch

 h
el

p 
in

 p
en

et
ra

tio
n 

of
 s

pe
rm

 in
to

 
eg

g 
du

rin
g 

fe
rti

lis
at

io
n 

of
 th

e 
ov

um
. 

(1
) 

10
 O

ra
l c

on
tra

ce
pt

iv
es

 p
re

ve
nt

s 
pr

eg
na

nc
y 

by
 

in
hi

bi
tin

g 
th

e 
se

cr
et

io
n 

of
 F

SH
 a

nd
 L

H
 f

ro
m

 t
he

 
an

te
rio

r 
pi

tu
ita

ry
 a

nd
 a

ls
o 

by
 in

hi
bi

tin
g 

th
e 

en
te

ry
 o

f 

sp
er

m
s 

in
 th

e 
ut

er
us

. 
(1

) 

11
. 

(a
) 

In
 p

ro
ka

ry
ot

es
, 

co
nt

ro
l 

of
 th

e 
ra

te
 o

f 
tra

ns
cr

ip
tio

na
l 

in
iti

at
io

n 
is

 t
he

 p
re

do
m

in
an

t 
si

te
 fo

r 
co

nt
ro

l o
f g

en
e 

ex
pr

es
si

on
. I

n 
a 

tra
ns

cr
ip

tio
n 

un
it,

 
th

e 
ac

tiv
ity

 o
f 

R
N

A 
po

ly
m

er
as

e 
at

 a
 g

iv
en

 p
ro

m
ot

er
 

is
 in

 tu
rn

 r
eg

ul
at

ed
 b

y 
in

te
ra

ct
io

n 
w

ith
 a

cc
es

so
ry

 
pr

ot
ei

ns
, 

w
hi

ch
 a

ffe
ct

 it
s 

ab
ili

ty
 to

 r
ec

og
ni

se
 s

ta
rt 

si
te

s
. T

he
se

 r
eg

ul
at

or
y 

pr
ot

ei
ns

 c
an

 a
ct

 b
ot

h 
po

si
tiv

el
y 

(a
ct

iv
at

or
s)

 a
nd

 n
eg

at
iv

el
y 

(r
ep

re
ss

or
s)

. 

Th
us

, 
bo

th
 A

 a
nd

 R
ar

e 
co

rr
ec

t 
an

d 
R

 is
 th

e 
co

rr
ec

t 

ex
pl

an
at

io
n 

of
 A

. 
( 1

) 

12
. 

(c
) 

Th
e 

fe
m

al
e 

ex
te

rn
al

 g
en

ita
lia

 in
cl

ud
e 

m
on

s 
pu

bi
s,

 l
ab

ia
 m

aj
or

a,
 l

ab
ia

 m
in

or
a

, h
ym

en
 a

nd
 

cl
ito

ris
. 

Th
e 

m
am

m
ar

y 
gl

an
ds

 a
re

 p
ai

re
d 

st
ru

ct
ur

es
 

(b
re

as
ts

) 
th

at
 c

on
ta

in
 g

la
nd

ul
ar

 ti
ss

ue
 a

nd
 v

ar
ia

bl
e 

am
o,

un
t o

f f
at

. 

Th
e 

gl
an

du
la

r 
tis

su
e 

of
 e

ac
h 

br
ea

st
 is

 d
iv

id
ed

 in
to

 
15

-2
0 

m
am

m
ar

y 
lo

be
s 

co
nt

ai
ni

ng
 c

lu
st

er
s 

of
 c

el
ls

 
ca

lle
d 

al
ve

ol
i. 

Th
us

, 
A

 is
 tr

ue
, 

bu
t 

R
 is

 fa
ls

e.
 

(1
) 



9
8

 

13
. 

(a
) 

P
he

ny
lk

et
on

ur
ia

 is
 a

n 
in

he
rit

ed
 e

rr
or

 o
f 

m
et

ab
ol

is
m

 c
au

se
d 

by
 th

e 
de

fic
ie

nc
y 

o
f 

en
zy

m
e 

ph
en

yl
al

an
in

e 
hy

dr
ox

yl
as

e
. I

t 
is

 a
n 

au
to

so
m

al
 

re
ce

ss
iv

e 
tra

it.
 D

ue
 t

o 
en

zy
m

e 
de

fic
ie

nc
y,

 i
t 

le
ad

s 
to

 
in

ab
ili

ty
 to

 c
on

ve
rt

 p
he

ny
la

la
ni

ne
 i

nt
o 

ty
ro

si
ne

 t
hu

s,
 

re
su

lti
ng

 in
 o

ve
rp

ro
du

ct
io

n 
of

 p
he

ny
la

la
ni

ne
 a

nd
 it

s 
co

nv
er

si
on

 t
o 

ph
en

yl
py

ru
vi

c 
ac

id
 a

nd
 o

th
er

 
de

riv
at

iv
es

. T
he

se
 a

re
 t

he
n 

ex
cr

et
ed

 in
 u

rin
e 

du
e 

to
 

po
or

 a
bs

or
pt

io
n 

by
 k

id
ne

ys
. 

T
hu

s
, b

ot
h 

A
 a

nd
 R

a
re

 c
or

re
ct

 a
nd

 R
 is

 t
he

 c
or

re
ct

 
ex

pl
an

at
io

n 
of

 A
. 

(1
) 

14
. 

(c
) 

P
ro

to
-o

nc
og

en
es

 a
re

 c
el

lu
la

r 
ge

ne
s 

re
qu

ire
d 

fo
r 

no
rm

al
 g

ro
w

th
. I

f t
he

y 
ar

e 
m

ut
ed

 o
r 

ov
er

ex
pr

es
se

d,
 

th
ey

 m
ay

 b
ec

om
e 

on
co

ge
ne

s 
th

at
 c

on
tr

ib
ut

e 
to

 t
he

 
m

al
ig

na
nt

 t
ra

ns
fo

rm
at

io
n 

of
 t

he
 c

el
l. 

T
hu

s
, A

 is
 t

ru
e

, b
ut

 R
 is

 fa
ls

e
. 

(1
) 

O
r 

(a
) 

B
ra

zz
ei

n 
is

 p
ro

d
u

ce
d

 b
y 

P
en

ta
di

pl
an

dr
a 

br
az

ze
an

a 
an

d 
is

 a
pp

ro
xi

m
at

el
y 

20
00

 t
im

es
 a

s 
sw

ee
t 

as
 s

ug
ar

. 
It 

is
 u

se
d 

as
 a

 lo
w

 c
al

or
ie

 s
w

ee
te

ne
r.

 L
oc

al
 

pe
op

le
 h

av
e 

be
en

 u
si

ng
 t

he
 s

up
er

 s
w

ee
t 

be
rr

ie
s 

fr
om

 
th

ei
r 

pl
an

ts
 f

or
 c

en
tu

rie
s 

bu
t 

pr
ot

ei
n 

br
az

ze
in

 a
nd

 t
he

 
ge

ne
 c

od
in

g 
it 

is
 p

at
en

te
d 

in
 U

S
A

. 

It 
is

 p
ro

po
se

d 
to

 t
ra

ns
fe

r 
th

e 
br

az
ze

in
 g

en
e 

in
to

 
m

ai
ze

 a
nd

 e
xp

re
ss

 it
 i

n 
m

ai
ze

 k
er

ne
ls

 f
ro

m
 w

he
re

 it
 

ca
n 

be
 e

as
ily

 e
xt

ra
ct

ed
. T

hi
s 

is
 a

n 
ex

am
pl

e 
of

 
bi

op
ir

ac
y.

 
T

hu
s

, b
ot

h 
A

 a
nd

 R
 a

re
 c

or
re

ct
 a

nd
 R

 is
 t

he
 c

or
re

ct
 

ex
pl

an
at

io
n 

of
 A

. 
(1

) 

15
. (

i) 
(b

) 
In

te
rf

er
on

s 
ca

n 
be

 u
se

d 
as

 a
nt

iv
ira

l 
d

ru
g

s.
 

(1
) 

(ii
) 

(d
) 

In
te

rf
er

on
 (

a 
ki

nd
 o

f 
pr

ot
ei

n)
 i

s 
a 

p
o

ly
p

e
p

tid
e

 
pr

od
uc

ed
 b

y 
a 

T-
ce

ll 
in

fe
ct

ed
 w

ith
 a

 v
iru

s 
th

at
 

di
ffu

se
s 

to
 s

ur
ro

un
di

ng
 c

el
ls

 a
nd

 s
tim

ul
at

es
 t

he
m

 
to

 m
an

uf
ac

tu
re

 b
io

ch
em

ic
al

s 
th

at
 h

in
de

r 
vi

ra
l 

re
pl

ic
at

io
n

. T
hu

s,
 i

nt
er

fe
ro

ns
 c

an
 b

e
 u

se
d 

to
 

en
co

un
te

r 
di

se
as

es
 c

au
se

d 
b

y 
vi

ru
s

, i
.e

. 
he

pa
tit

is
 

an
d 

co
m

m
o

n
 c

o
ld

. 
(1

) 
(ii

i) 
(d

) 
In

te
rf

er
on

s 
ar

e 
p

ro
d

u
ce

d
 b

y 
vi

ra
l 

in
fe

ct
ed

 c
el

ls
 

to
 a

ct
 a

 d
ef

en
ce

 in
 m

ea
sl

es
 a

s 
m

ea
sl

es
 is

 c
au

se
d 

b
y 

vi
ru

s
. 

(1
) 

(iv
) 

(d
) 

A
nt

ib
od

ie
s 

ar
e 

pr
ot

ei
ns

 p
ro

d
u

ce
d

 in
 o

ur
 b

o
d

y 
in

 r
es

po
ns

e 
to

 a
nt

ig
en

s 
(p

at
ho

ge
ns

).
 A

n
tib

o
d

y 
m

ol
ec

ul
e 

sp
ec

ifi
ca

lly
 in

te
ra

ct
s 

w
ith

 a
n 

an
tig

en
 t

o 
pr

od
uc

e 
an

 i
m

m
un

e 
re

sp
on

se
. 

T
he

se
 a

re
 s

ec
re

te
d 

b
y 

th
e 

ac
tio

n 
o

f 
b

o
th

 B
 a

nd
 

T
-c

el
ls

. 
(1

) 
(v

) 
(a

) 
In

te
rf

er
on

 is
 a

 g
ly

co
pr

ot
ei

n,
 p

ro
d

u
ct

io
n

 o
f 

w
hi

ch
 is

 i
nd

uc
ed

 w
ith

in
 v

ira
l 

in
fe

ct
ed

 c
el

ls
 

In
te

rf
er

on
 in

 a
n 

an
tiv

ira
l 

st
at

e 
w

ith
in

 a
dj

ac
en

t 
ce

lls
 

b
y 

in
te

rf
er

in
g 

w
ith

 v
ira

l 
re

pl
ic

at
io

n
. 

T
hu

s,
 b

ot
h 

A
 a

nd
 R

 a
re

 t
ru

e 
an

d 
R

 is
 t

he
 c

or
re

ct
 

ex
pl

an
at

io
n 

o
f A

. 
(1

) 

i S
u

cc
ee

d
 B

io
lo

g
y 

C
la

ss
 1

2t
h 

16
. (

i) 
(a

) 
'r'

 i
s 

th
e 

in
tr

in
si

c 
ra

te
 o

f 
na

tu
ra

l 
in

c.r
ea

se
 a

nd
 

is
 v

er
y 

im
p

o
rt

a
n

t 
pa

ra
m

et
er

 c
h

o
se

n
 f

or
 

as
se

ss
in

g 
in

 p
ar

ts
 o

f 
an

y 
b

io
tic

 o
r 

a
b

io
tic

 fa
ct

or
 

on
 p

o
p

u
la

tio
n

 g
ro

w
th

. 
(1

) 
(ii

) 
(d

) 
E

xp
on

en
tia

l 
g

ro
w

th
 m

o
d

e
l o

cc
u

rs
 w

he
n 

th
e 

re
so

ur
ce

s 
av

ai
la

bl
e 

is
 u

nl
im

ite
d 

in
 t

he
 h

ab
ita

t. 

A
s 

re
so

ur
ce

s 
ar

e 
un

lim
ite

d 
th

en
 t

he
re

 is
 n

o
 

in
hi

bi
tio

n 
fr

om
 c

ro
w

d
in

g
. 

(1
) 

(ii
i) 

(a
) 

A
 g

iv
en

 h
ab

ita
t 

ha
s 

lim
ite

d 
re

so
ur

ce
s 

to
 

su
p

p
o

rt
 a

 c
er

ta
in

 n
u

m
b

e
r 

o
f 

in
di

vi
du

al
s 

o
f 

a 
po

pu
la

tio
n 

b
e

yo
n

d
 w

hi
ch

 n
o

 f
ur

th
er

 g
ro

w
th

 is
 

p
o

ss
ib

le
. T

hi
s 

lim
it 

is
 c

al
le

d 
as

 t
he

 n
a

tu
re

's
 

ca
rr

yi
ng

 c
a

p
a

ci
ty

 (
K)

 f
or

 t
ha

t 
sp

e
ci

e
s

. 
(1

) 
(iv

) 
(c

) 
Lo

gi
st

ic
 g

ro
w

th
 m

o
d

e
ls

· h
av

e 
fix

ed
 c

ar
ry

in
g 

ca
p

a
ci

ty
 d

ue
 t

o 
lim

ite
d 

n
u

m
b

e
r 

o
f 

re
so

ur
ce

s
. 

(1
) 

(v
) 

(a
) 

E
xp

on
en

tia
l 

gr
ow

th
 c

ur
ve

 p
re

d
ic

ts
 t

ha
t 

no
 

po
pu

la
tio

n 
ca

n 
g

ro
w

 e
xp

on
en

tia
lly

 fo
r 

lo
ng

 it
 

de
cl

in
e 

ra
pi

dl
y 

af
te

r 
re

ac
hi

ng
 t

he
 m

a
xi

m
u

m
 

ca
rr

yi
ng

 c
ap

ac
ity

. 
(1

) 

17
. 

Th
e 

ad
ve

nt
 o

f 
bi

rt
h 

co
nt

ro
l 

pi
ll~

 e
n

co
u

ra
g

e
d

 p
eo

pl
e 

to
 h

av
e 

u
n

p
ro

te
ct

e
d

 s
ex

ua
l 

in
te

rc
ou

rs
e 

a
n

d
 o

th
er

 
m

ea
ns

 o
f 

co
n

tr
a

ce
p

tio
n

 p
ar

tic
ul

ar
ly

 c
o

n
d

o
m

s 
ar

e 
no

t 
us

ed
. 

T
hu

s,
 S

T
D

s 
ar

e 
b

e
in

g
 m

o
re

 r
ea

di
ly

 
tr

an
sm

itt
ed

 d
ur

in
g 

se
xu

al
 a

ct
iv

iti
es

. 
(2

) 

O
r 

In
 f

lo
w

er
in

g 
pl

an
ts

, 
m

ic
ro

sp
o

re
 m

o
th

e
r 

ce
lls

 a
re

 
fo

un
d 

e
m

b
e

d
d

e
d

 in
 t

he
 s

p
o

ro
p

h
yt

ic
 ti

ss
ue

 o
f 

an
th

er
. T

he
se

 c
el

ls
 u

n
d

e
rg

o
 m

e
io

si
s 

an
d 

gi
ve

 r
is

e 
to

 f
ou

r 
m

ic
ro

sp
o

re
s 

th
at

 r
em

ai
n 

to
g

e
th

e
r 

in
 a

 
m

ic
ro

sp
o

re
 t

et
ra

d.
 A

fte
r 

at
ta

in
in

g 
m

at
ur

ity
, t

he
se

 
m

ic
ro

sp
o

re
s 

se
pa

ra
te

 f
ro

m
 e

ac
h 

ot
he

r 
an

d 
ea

ch
 

m
ic

ro
sp

o
re

 d
e

ve
lo

p
s 

in
to

 a
 m

al
e 

ga
rr

ie
to

ph
yt

e 
or

 
po

lle
n 

gr
ai

n 
co

n
ta

in
in

g
 e

ith
er

 t
w

o 
or

 th
re

e 
ce

lls
. O

n 
th

e 
o

th
e

r 
ha

nd
, 

m
e

g
a

sp
o

re
 m

ot
he

r 
ce

ll 
d

e
ve

lo
p

s 
in

 
th

e 
ov

ar
y 

o
f 

a 
flo

w
er

 a
nd

 d
iv

id
es

 b
y 

m
e

io
tic

 
di

vi
si

on
 t

o 
p

ro
d

u
ce

 f
ou

r 
m

eg
as

po
re

s.
 F

ro
m

 t
he

se
, 

th
re

e 
de

ge
ne

ra
te

, 
w

hi
le

 t
he

 o
ne

 u
n

d
e

rg
o

e
s 

fu
rt

he
r 

d
e

ve
lo

p
m

e
n

t 
an

d 
m

ito
tic

 d
iv

is
io

ns
 t

o 
p

ro
d

u
ce

 
fe

m
al

e 
g

a
m

e
to

p
h

yt
e

. 

T
hu

s
, i

n 
a 

flo
w

er
in

g 
pl

an
t,

 a
 m

ic
ro

sp
or

e 
m

o
th

e
r 

ce
ll 

p
ro

d
u

ce
s 

fo
ur

 m
al

e 
ga

m
et

op
hy

te
s

, w
hi

le
 

m
e

g
a

sp
o

re
 m

ot
he

r 
ce

ll 
pr

od
uc

es
 o

ne
 f

em
al

e 
g

a
m

e
to

p
h

yt
e

. 
(2

) 

18
. 

T
he

 d
itf

 er
en

ce
s 

be
tw

ee
n 

th
e 

m
o

n
o

h
yb

ri
d

 c
ro

ss
 

an
d 

th
e 

di
hy

br
id

 c
ro

ss
 a

re
 a

s 
fo

llo
w

s 

M
on

oh
yb

ri
d 

C
ro

ss
 

D
ih

yb
rid

 C
ro

ss
 

It 
is

 a
 c

ro
ss

 b
et

w
ee

n 
tw

o 
It 

is 
a 

cr
os

s 
be

tw
ee

n 
tw

o 
in

di
vi

du
al

s 
co

ns
id

er
in

g 
a 

in
di

vi
du

al
s 

co
ns

id
er

in
g 

tw
o 

si
ng

le
 c

on
tra

st
in

g 
tra

it 
at

 a
 

co
nt

ra
st

in
g 

tra
its

 a
t a

 ti
m

e
. 

tim
e

. 

' I 



sa
m

p
le

 Q
u

es
ti

o
n

 P
a

p
e

r 
7 

19
. 

20
. 

21
. M

on
oh

yb
rid

 C
ro

ss
 

It 
he

lp
s 

to
 s

tu
dy

 t
he

 

in
h

er
ita

nc
e 

of
 a

 p
ai

r 
of

 

al
le

le
. 

D
ih

yb
rid

 C
ro

ss
 

It 
he

lp
s 

to
 s

tu
dy

 th
e 

in
he

rit
an

ce
 o

f 
tw

o 
pa

irs
 o

f 
al

le
le

s
. 

--
~

-
-
-·

·•
--

-
Th

e 
ph

en
ot

yp
ic

 r
at

io
 i

n 
Th

e 
ph

en
ot

yp
ic

 r
at

io
 i

n 

F2
-g

en
er

at
io

n 
is

 3
 :

 1
. 

F 2
-g

en
er

at
io

n 
is

 9
 :

 3
 :

 3
 :

 1
. 

Th
e 

ge
no

ty
pi

c 
ra

tio
 i

n 
Th

e 
ge

no
ty

pi
c 

ra
tio

 i
n 

F 2
-g

en
er

at
io

n 
is

 1
 :

 2
 :

 1
. 

F 2
-g

en
er

at
io

n 
is

 

O
r 

1
:2

:
1

:2
:4

 
:2

:1
: 

2 
: 1

. 

(2
) 

D
if

fe
re

n
ce

s 
b

e
tw

e
e

n
 c

is
tr

o
n

 a
n

d
 e

xo
n

 a
re

 a
s 

fo
llo

w
s 

C
is

tr
on

 
E

xo
n 

It 
is

 s
eg

m
en

ts
 o

f 
D

N
A

 t
ha

t 
It 

is
 r

eg
io

ns
 o

f 
a 

ge
ne

 t
ha

t 

co
de

s 
fo

r 
po

ly
pe

pt
id

e 
co

de
s 

fo
r 

di
ffe

re
nt

 p
ro

te
in

s.
 

ch
ai

n
, o

ne
 t

R
N

A
, r

R
N

A
 

m
ol

ec
ul

e
. 

It 
w

as
 d

is
co

ve
re

d 
by

 

S
ey

m
ou

r 
B

en
ze

r. 
It 

w
as

 d
is

co
ve

re
d 

by
 R

ic
ha

rd
 

R
ob

er
t. 

It 
is

 a
n 

al
te

rn
at

iv
e 

te
rm

 f
or

 
It 

ap
pe

ar
s 

in
 m

at
ur

e 
or

 

ge
ne

 a
nd

 t
hu

s,
 a

pp
ea

r 
on

 
pr

oc
es

se
d 

R
N

A
. 

ch
ro

m
os

om
es

. 

(2
) 

T
h

e
 t

w
o

 s
tr

u
ct

u
ra

l 
fe

a
tu

re
s 

o
f 

tR
N

A
 w

h
ic

h
 e

n
a

b
le

 it
 

to
 a

d
a

p
t 

to
 i

ts
 r

o
le

 in
 t

ra
n

sl
a

ti
o

n
 a

re
 

(i)
 

It 
is

 a
 s

in
g

le
-s

tr
a

n
d

e
d

 
p

o
ly

m
e

r 
o

f 
n

u
cl

e
o

ti
d

e
s,

 

w
it

h
 a

 t
ri

p
le

t 
se

q
u

e
n

ce
 c

a
lle

d
 a

n
ti

co
d

o
n

 t
h

a
t 

d
e

te
rm

in
e

s
 t

h
e

 s
e

q
u

e
n

ce
 o

f 
a

n
 a

m
in

o
 a

ci
d

 t
o

 b
e

 

fo
rm

e
d

 d
u

ri
n

g
 t

ra
n

sl
a

ti
o

n
. 

(ii
) 

It 
ca

n
 f

o
rm

 t
h

e
 s

h
a

p
e

 o
f 

a 
cl

o
ve

r 
w

h
e

re
 o

n
e

 e
n

d
 

h
a

s 
a

n
 a

n
ti

c
o

d
o

n
 s

e
q

u
e

n
ce

 a
n

d
 o

th
e

r 
e

n
d

 h
a

s 
a 

C
C

A
 p

o
in

t 
o

f 
a

tt
a

ch
m

e
n

t 
fo

r 
a

n
 a

m
in

o
 a

ci
d

. 
(1

+1
) 

· 

T
h

e
 u

n
tr

a
n

sl
a

te
d

 r
e

g
io

n
s 

a
re

 r
e

q
u

ir
e

d
 f

o
r 

e
ff

ic
ie

n
t 

tr
a

n
sl

a
ti

o
n

 p
ro

c
e

s
s

. T
h

e
y 

a
re

 p
re

se
n

t 
b

e
fo

re
 t

h
e

 

in
it

ia
ti

o
n

 c
o

d
o

n
 a

t 
th

e
 5

' e
n

d
 a

n
d

 a
ft

e
r 

th
e

 

s
to

p
/t

e
rm

in
a

ti
o

n
 c

o
d

o
n

 a
t 

th
e

 3
'e

n
d

. 
(1

+1
) 

A
 r

e
st

ri
ct

io
n

 e
n

d
o

n
u

cl
e

a
se

 f
u

n
ct

io
n

 b
y 

in
sp

e
ct

in
g

 

th
e

 s
e

q
u

e
n

c
e

 o
f 

D
N

A
. 

. 

E
a

ch
 r

e
st

ri
ct

io
n

 e
n

d
o

n
u

cl
e

a
se

 r
e

co
g

n
is

e
s 

a 
sp

e
ci

fi
c 

p
a

li
n

d
ro

m
ic

 n
u

cl
e

o
ti

d
e

 s
e

q
u

e
n

ce
 in

 t
h

e
 O

N
A

. 

T
h

e
 e

n
z
y
m

e
 b

in
d

s
 t

o
 t

h
e

 D
N

A
 a

t 
its

 s
p

e
ci

fi
c 

re
st

ri
ct

io
n

 s
it

e
 a

n
d

 c
u

ts
 t

h
e

 D
N

A
 s

tr
a

n
d

s 
a

t 
th

e
 

s
u

g
a

r-
p

h
o

s
p

h
a

te
 b

a
c
k
b

o
n

e
. 

It 
c
u

ts
 t

h
e

 s
tr

a
n

d
s 

o
f 

D
N

A
 a

 l
itt

le
 a

w
a

y 
fr

o
m

 t
h

e
 

ce
n

tr
e

 o
f 

th
e

 p
a

lin
d

ro
m

e
 b

e
tw

e
e

n
 t

h
e

 s
a

m
e

 t
w

o
 

b
a

s
e

s
, 

in
 t

h
e

 t
w

o
 o

p
p

o
si

te
 s

tr
a

n
d

s
. 

(2
) 

22
. 

23
. 

9
9

 

A
 s

in
g

le
-s

tr
a

n
d

e
d

 D
N

A
 o

r 
R

N
A

 t
a

g
g

e
d

 w
ith

 a
 

r~
di

oa
ct

iv
e 

m
ol

ec
ul

e 
(p

ro
be

) 
is

 a
llo

w
ed

 t
o 

hy
br

id
is

e 

w
ith

 i
ts

 c
o

m
p

le
m

e
n

ta
ry

 D
N

A
 in

 a
 c

lo
ne

 o
f 

ce
lls

 

fo
llo

w
e

d
 b

y 
d

e
te

ct
io

n
 u

si
ng

 a
u

to
ra

d
io

g
ra

p
h

y.
 T

he
 

cl
o

n
e

 h
av

in
g 

m
u

ta
te

d
 g

e
n

e
 w

ill
 n

o
t 

a
p

p
e

a
r 

on
 t

he
 

p
h

o
to

g
ra

p
h

ic
 f

ilm
, b

e
ca

u
se

 t
he

 p
ro

b
e

 w
ill

 n
ot

 h
av

e 

co
m

p
le

m
e

n
ta

ry
 b

a
se

 
w

ith
 t

he
 n

 .t.
.J

ta
te

d 
ge

ne
, t

hu
s 

it 

is
 h

el
pf

ul
 in

 d
e

te
ct

in
g

 t
he

 p
re

se
n

ce
 o

f 
m

ut
at

ed
 g

en
e 

in
 c

a
n

ce
r 

pa
tie

nt
s

. 
(2

) 

C
ya

n
o

b
a

ct
e

ri
a

 a
re

 a
u

to
tr

o
p

h
ic

 m
ic

ro
be

s 
fo

un
d 

in
 

a
q

u
a

tic
 a

nd
 t

er
re

st
ria

l 
e

n
vi

ro
n

m
e

n
ts

. 
M

os
t o

f 
th

es
e 

fix
 a

tm
o

sp
h

e
ri

c 
n

itr
o

g
e

n
, e

.g
. A

na
ba

en
a

, N
o

st
oc

, 

O
sc

ill
at

or
ia

, e
tc

. 

In
 p

a
d

d
y 

fie
ld

, 
cy

a
n

o
b

a
ct

e
ri

a
 s

er
ve

 a
s 

im
p

o
rt

a
n

t 

bi
of

er
til

is
er

. T
he

y 
a

ls
o

 a
d

d
 o

rg
a

n
ic

 m
at

te
r 

to
 t

he
 s

o
il,

 

th
u

s 
in

cr
e

a
si

n
g

 t
he

 f
er

til
ity

. 
H

en
ce

, a
p

p
lic

a
tio

n
 o

f 

cy
a

n
o

b
a

ct
e

ri
a

 h
e

lp
s 

in
 i

m
p

ro
vi

n
g

 a
gr

ic
ul

tu
ra

l 

o
u

tp
u

t.
 

(2
) 

24
. 

P
sy

ch
e

d
e

lic
 d

ru
g

s 
o

r 
H

a
llu

ci
n

o
g

e
n

s 
ca

n 
ch

a
n

g
e

 

o
n

e
's

 b
eh

av
io

ur
, 

th
o

u
g

h
ts

, f
ee

lin
g 

a
n

d
 p

e
rc

e
p

tio
n

s 

w
ith

o
u

t 
a

n
y 

a
ct

u
a

l 
se

n
so

ry
 s

tim
u

lu
s

. 

T
h

e
se

 u
su

a
lly

 p
ro

d
u

ce
 a

 d
re

a
m

-l
ik

e
 s

ta
te

 w
ith

 

d
is

o
ri

e
n

ta
tio

n
 a

n
d

 l
o

ss
 o

f 
co

n
ta

ct
 w

ith
 r

ea
lit

y 
w

ith
o

u
t 

an
y 

tr
ue

 s
tim

u
lu

s
. T

h
e

se
 a

re
 a

ls
o

 c
al

le
d 

'v
is

io
n 

p
ro

d
u

ci
n

g
 d

ru
g

s'
 a

s 
th

e
y 

p
ro

d
u

ce
 fa

ls
e 

im
a

g
in

a
tio

n
s 

b
y 

a
ff

e
ct

in
g

 t
h

e
 c

e
re

b
ru

m
 a

n
d

 s
en

se
 

o
rg

a
n

s
. 

(2
) 

25
. 

T
he

 t
w

o
 m

e
th

o
d

s 
b

y 
w

h
ic

h
 p

ri
ck

le
s 

h
e

lp
 c

a
tc

u
s 

to
 

su
rv

iv
e 

in
 d

e
se

rt
 a

re
 

(i)
 

B
y 

re
d

u
ci

n
g

 a
n

d
 a

lte
ri

n
g

 o
u

te
r 

su
rf

a
ce

, t
he

y 

re
d

u
ce

 e
va

p
o

ra
tio

n
 a

n
d

 t
ra

n
sp

ir
a

tio
n

 o
f w

at
er

. 

(ii
) 

B
y 

p
ro

vi
d

in
g

 d
e

fe
n

ce
 a

g
a

in
st

 g
ra

zi
n

g
 a

n
im

al
s

. 

26
. 

M
ic

ro
b

e
s 

lik
e 

a
e

ro
b

ic
 a

n
d

 a
n

a
e

n
b

ic
 b

a
ct

e
ri

a
 o

r 

fu
n

g
i 

ar
e 

fo
u

n
d

 in
 s

e
w

a
g

e
 w

a
te

r.
 

(2
) 

A
ft

e
r 

th
e

 p
ri

m
a

ry
 t

re
a

tm
e

n
t 

o
f 

w
a

te
r,

 a
e

ro
b

ic
 

b
a

ct
e

ri
a

 a
re

 a
d

d
e

d
 in

 a
e

ra
tio

n
 t

a
n

ks
. G

ro
w

th
 o

f 

th
e

se
 b

a
ct

e
ri

a
 h

e
lp

s 
to

 r
e

d
u

ce
 t

he
 B

O
D

 o
f 

w
a

te
r 

as
 

th
e

y 
co

n
su

m
e

 o
rg

a
n

ic
 m

a
tt

e
r.

 A
n

a
e

ro
b

ic
 b

a
ct

e
ri

a
 

ar
e 

a
d

d
e

d
 in

 a
n

a
e

ro
b

ic
 s

lu
d

g
e

 d
ig

e
st

e
rs

, 
w

h
e

re
 

th
e

y 
d

ig
e

st
 t

h
e

 s
lu

d
g

e
 a

n
d

 f
o

rm
 b

io
g

a
s

. 
(3

) 

27
. 

A.
 t

um
et

ac
ie

ns
 c

o
n

ta
in

s 
T

i-
p

la
sm

id
 w

h
ic

h
 i

n
d

u
ce

s 

tu
m

o
u

r 
fo

rm
a

tio
n

 i
n 

in
fe

ct
e

d
 p

la
n

ts
 a

n
d

 s
u

ch
 

tu
m

o
u

rs
 a

re
 c

a
lle

d
 c

ro
w

n
 g

al
ls

. 
T

he
 T

i-
p

la
sm

id
 h

a
s 

b
e

e
n

 m
o

d
if

ie
d

 i
n

to
 c

lo
n

in
g

 v
e

ct
o

rs
 a

n
d

 it
 h

e
lp

s 
in

 

tr
a

n
sf

e
rr

in
g

 d
e

si
ra

b
le

 g
e

n
e

s 
in

to
 v

a
ri

o
u

s 
p

la
n

ts
. 

A
. t

um
ef

ac
ie

ns
 i

s 
a

ls
o

 c
a

lle
d

 n
at

ur
al

 g
e

n
e

ti
c 

e
n

g
in

e
e

r 
o

f 
p

la
n

ts
, 

si
n

ce
 t

h
e

se
 b

a
ct

e
ri

a
 h

a
ve

 n
a

tu
ra

l 

a
b

ili
ty

 t
o

 t
ra

n
sf

e
r 

T
-D

N
A

 o
f 

th
e

ir
 p

la
sm

id
 i

n
to

 t
h

e
 

in
fe

ct
e

d
 p

la
n

t 
g

e
n

o
m

e
. 



1
0

0
 T-

D
N

A 
co

nv
er

ts
 n

or
m

al
 c

e
lls

 in
to

 t
um

ou
r 

ce
lls

 a
nd

 
di

re
ct

s 
tl1

em
 t

o 
pr

od
uc

e 
th

e 
ch

em
ic

al
s 

re
qu

ire
d 

by
 

th
e 

pa
th

og
en

. 
If 

an
y 

de
si

re
d 

ge
ne

 is
 l

in
ke

d 
w

ith
 T

i-
pl

as
m

id
, t

11
e 

de
si

re
d 

ch
em

ic
al

 w
ill 

be
 p

ro
du

ce
d

. 
(3

) 

28
. 

(i)
 

Po
ly

m
er

is
at

io
n 

by
 D

N
A

 d
ep

en
de

nt
 D

N
A

 
po

ly
m

er
as

e 
oc

cu
rs

 o
nl

y 
in

 5
'➔
 3

' d
ire

ct
io

n 
on

 t
he

 
3'
➔
 5

's
tr

an
d

. T
hi

s 
is 

be
ca

us
e 

it 
ad

ds
 b

as
es

 a
t 

th
e 

3 
'-e

nd
 o

nl
y.

 
S

in
ce

, t
he

 tw
o 

st
ra

nd
s 

of
 D

N
A

 r
un

 i
n 

an
tip

a
ra

lle
l 

di
re

ct
io

ns
, t

he
 t

w
o 

te
m

pl
at

es
 p

ro
vi

de
 d

iff
er

en
t 

en
ds

 f
or

 r
ep

lic
at

io
n.

 T
hu

s,
 re

p
lic

at
io

n 
on

 t
w

o 
te

m
pl

at
es

 p
ro

ce
ed

s 
in

 o
p

po
si

te
 d

ire
ct

io
ns

. 
O

ne
 s

tra
nd

 w
it

h3
'
➔
 5

'd
ire

ct
io

n 
fo

rm
s 

its
 

co
m

pl
em

en
ta

ry
 s

tr
an

d 
co

nt
in

uo
us

ly
 b

ec
au

se
 t

he
 

3
'-e

nd
 o

f t
h

e 
la

tte
r 

is
 a

lw
ay

s 
op

en
 f

or
 e

lo
ng

at
io

n.
 

O
n 

th
e 

3 
'➔
 5

' t
em

p
la

te
, t

h
e 

re
pl

ic
at

io
n 

is
 

di
sc

on
tin

uo
u

s 
be

ca
us

e 
on

ly
 a

 s
ho

rt 
se

gm
en

t o
f 

D
N

A
 s

tra
nd

 c
an

 b
e 

bu
ilt 

in
 5

'➔
 3

'd
ire

ct
io

n 
du

e 
to

 
ex

po
su

re
 o

f a
 s

m
a

ll 
st

re
tc

h 
of

 te
m

pl
at

e 
at

 o
ne

 
ti

~
. 

~
 

(ii
) 

'O
rig

in
 o

f r
ep

lic
at

io
n'

 i
s 

th
e 

se
qu

en
ce

 o
f 

D
N

A
 a

t 
w

hi
ch

 r
ep

lic
at

io
n 

is
 in

iti
at

ed
. A

ny
 p

ie
ce

 o
f 

D
N

A
 

w
he

n 
lin

ke
d 

to
 th

is
 s

eq
ue

nc
e 

ca
n 

be
 m

ad
e 

to
 

re
pl

ic
at

e 
w

ith
in

 t
he

 h
os

t 
ce

lls
. T

hi
s 

se
qu

en
ce

 is
 

re
sp

on
si

bl
e 

fo
r 

co
nt

ro
lli

ng
 t

he
 c

op
y 

nu
m

be
r 

of
 

th
e 

lin
ke

d 
D

N
A

. 
(I

) 
O

r 

Th
e 

ad
va

nt
ag

es
 o

f 
se

le
ct

in
g 

pe
a 

pl
an

t 
by

 M
en

de
l 

w
er

e 
as

 f
ol

lo
w

s 
(i)

 
P

ur
e 

va
rie

tie
s 

of
 p

ea
 p

la
nt

 w
er

e 
av

ai
la

bl
e

. 
(i i

) 
Pe

a 
pl

an
ts

 s
ho

w
ed

 a
 n

um
be

r 
of

 e
as

ily
 d

et
ec

ta
bl

e 
co

nt
ra

st
in

g 
ch

ar
ac

te
rs

. 
(iii

) 
Th

e 
flo

w
er

 s
tru

ct
ur

e 
of

 p
ea

 is
 s

uc
h 

th
at

 it
 a

llo
w

s 
co

nt
ro

lle
d 

br
ee

di
ng

. T
ho

ug
h

, t
he

 p
la

nt
 s

ho
w

s 
se

lf-
po

lli
na

tio
n,

 it
 c

an
 a

ls
o 

be
 c

ro
ss

 b
re

ed
 

m
an

ua
lly

. 

(iv
) 

Pe
a 

flo
w

er
 n

or
m

al
ly

 r
em

ai
ns

 c
lo

se
d 

an
d 

un
de

rg
oe

s 
se

lf-
po

lli
na

tio
n

. 
(v

) 
It 

is
 a

n 
an

nu
al

 p
la

nt
 w

ith
 s

ho
rt 

lif
es

pa
n 

an
d 

gi
ve

s 
re

su
lt 

w
ith

in
 t

hr
ee

 m
on

th
s

. 
(v

i) 
A

 la
rg

e 
nu

m
be

r 
of

 s
ee

ds
 a

re
 p

ro
du

ce
d 

pe
r 

pl
an

t.
 

29
. 

G
en

et
ic

al
ly

 e
ng

in
ee

re
d 

in
su

lin
 w

as
 m

ai
nl

y 
de

ve
lo

pe
d 

du
e 

to
 th

e 
fo

llo
w

in
g 

re
as

on
s 

(i)
 

In
su

lin
 b

ei
ng

 a
 h

or
m

on
e,

 i
s 

pr
od

uc
ed

 in
 a

 v
er

y 
lit

tle
 a

m
ou

nt
 in

 t
he

 b
od

y.
 

(3
) 

H
en

ce
, 

a 
la

rg
e 

nu
m

be
r 

of
 a

ni
m

al
s 

ne
ed

 t
o 

be
 

sa
cr

ifi
ce

d 
fo

r 
ob

ta
in

in
g 

sm
al

l q
ua

nt
iti

es
 o

f 
in

su
lin

 
fo

r 
th

e 
m

an
ag

em
en

t 
of

 d
ia

be
te

s.
 T

hi
s 

m
ak

es
 t

he
 

co
st

 o
f 

in
su

lin
 v

er
y 

hi
gh

. 

(ii
) 

S
la

ug
ht

er
in

g 
of

 a
ni

m
al

s 
is

 n
ot

 e
th

ic
al

. 

(ii
i) 

Th
er

e 
is

 a
 c

ha
nc

e 
of

 tr
ig

ge
rin

g 
of

 th
e 

im
m

un
e 

re
sp

on
se

 in
 h

um
an

s 
ag

ai
ns

t t
he

 a
dm

in
is

te
re

d 
in

su
lin

 w
hi

ch
 ·i

s 
be

in
g 

de
riv

ed
 f

ro
m

.a
ni

m
al

s
. 

i S
u

cc
ee

d
 B

io
lo

g
y 

C
la

ss
 1

2t
h 

(iv
) 

Th
er

e 
is

 a
 p

os
si

b
ili

ty
 o

f s
la

ug
ht

er
ed

 a
n

im
al

s 
be

in
g 

in
fe

st
ed

 w
ith

 s
o

m
e 

in
fe

ct
io

us
 m

ic
ro

or
ga

n
is

m
s 

w
hi

ch
 m

ay
 c

o
nt

am
in

at
e 

th
e 

in
su

lin
. 

(v
) 

Th
e 

in
su

lin
 o

bt
ai

ne
d 

fro
m

 t
h

e 
sl

au
gh

te
re

d 
ca

ttl
e 

an
d 

pi
gs

 w
as

 s
lig

ht
ly

 d
iff

er
en

t 
fro

m
 h

um
an

 
in

su
lin

. 

(v
i) 

It 
m

ay
 b

rin
g 

ab
qu

t 
so

m
e 

un
de

si
ra

bl
e 

si
de

 e
ffe

ct
s 

30
. (

i) 

su
ch

 a
s 

al
le

rg
y.

 
(3

) 

D
ur

in
g 

un
fa

vo
ur

ab
le

 c
on

di
tio

n
s,

 s
ee

ds
 b

ec
om

e 
do

rm
an

t. 

Th
e 

lo
ss

 o
f w

at
er

 r
ed

uc
e

s 
th

e 
m

et
ab

ol
ic

 a
ct

iv
ity

 
of

 s
ee

ds
 a

nd
 h

ar
de

ns
 th

e 
in

te
gu

m
en

ts
. 

(1
) 

(ii
) 

Th
e 

fru
it 

w
hi

ch
 d

oe
s 

no
t 

de
ve

lo
p 

fro
m

 o
va

ry
, b

ut
 

de
ve

lo
ps

 f
ro

m
 a

ny
 fl

or
al

 p
ar

t 
is

 c
al

le
d 

fa
ls

e 
fru

it.
 

In
 a

pp
le

 a
nd

 c
as

he
w

nu
ts

, t
ha

la
m

us
 c

on
tr

ib
ut

es
 

in
 t

he
 f

or
m

at
io

n 
of

 fr
ui

t. 
S

o,
 t

he
y 

ar
e 

ca
lle

d 
fa

ls
e 

fru
its

. 
(1

) 
(ii

i) 
In

 t
ub

ec
to

m
y,

 a
 s

m
al

l 
pa

rt 
of

 F
al

lo
pi

a
n 

tu
be

 o
r 

ov
id

uc
t 

is
 t

ie
d 

up
 t

o 
bl

oc
k 

th
e 

tr
an

sp
o

rt 
of

 s
pe

rm
, 

so
 a

s 
to

 p
re

ve
nt

 f
er

til
is

at
io

n.
 S

o
, i

t 
is

 c
on

si
de

re
d 

as
 a

 c
on

tr
ac

ep
tiv

e 
m

et
ho

d
. 

(1
) 

31
. (

i) 
F

ig
ur

e 
F

 il
lu

st
ra

te
s 

ov
ul

at
io

n
. I

t r
ep

re
se

nt
s 

th
e 

ov
ul

at
or

y 
st

ag
e 

of
 o

og
en

es
is

. 
(1

) 
(ii

) 
P

ro
ge

st
er

on
e 

is
 t

he
 o

va
ria

n 
ho

rm
on

e 
re

le
as

e
d 

du
rin

g 
ov

ul
at

io
n

. F
ol

lic
le

 S
tim

u
la

tin
g 

H
or

m
o

ne
 

(F
S

H
) 

an
d 

Lu
te

in
iz

in
g 

H
or

m
on

e 
(L

H
) 

ar
e 

th
e 

pi
tu

ita
ry

 h
or

m
on

es
 r

el
ea

se
d 

du
rin

g 
ov

u
la

tio
n

. 
(1

) 
(ii

i) 
In

 a
nt

ic
ip

at
io

n 
of

 r
ec

ei
vi

ng
 t

he
 f

er
til

is
ed

 e
gg

, i
h

e 
en

do
m

et
riu

m
 o

f t
he

 u
te

ru
s 

ge
ts

 th
ic

ke
ne

d 
an

d 
al

so
 t

he
 b

lo
od

 s
up

pl
y 

to
 t

he
 e

nd
om

et
riu

m
 

in
cr

ea
se

s
. 

(1
) 

(iv
) 

Th
e 

fig
ur

e 
C

 s
ta

ge
 r

ep
re

se
nt

s 
th

e 
se

co
nd

a
ry

 
fo

lli
cl

e 
an

d 
th

e 
H

 s
ta

ge
 r

ep
re

se
nt

s 
th

e 
de

ge
ne

ra
tin

g 
co

rp
us

 lu
te

um
. 

S
ec

on
da

ry
 fo

lli
cl

e 
C

or
pu

s 
lu

te
um

 

It 
is 

su
rr

ou
nd

ed
 b

y 
la

ye
rs

 o
f 

gr
an

ul
os

a 
ce

lls
. 

La
ye

rs
 o

f g
ra

nu
lo

sa
 c

el
ls

 
ab

se
nt

. 

Th
ec

a 
la

ye
r 

is
 p

re
se

nt
. 

Th
ec

a 
la

ye
r 

is 
ab

en
t. 

(v
) 

S
tru

ct
ur

e 
of

 a
 h

um
an

 o
vu

m
 

Zo
na

 
C

el
ls

 o
f t

he
 

pe
llu

ci
da

 
Pe

riv
ite

llin
e 

sp
ac

e 
. 

. 
··
~

rn
 

co
ro

n
a 

.. :·
 .
. ,. 

~
)'\

-~
7

',
.· 

:=:~
· :. 

. 
C

yt
op

la
sm

 
·. 
··-

· 

VI
te

llin
e 

em
br

an
e 

.;n
u

·, ·,
·,t-

,.i:f
\ 

N
uc

le
us

 

. 
~

{
·.'· 

';{
,J

~
i 

(l)
 

( I
) 



sa
m

p
le

 Q
u

e
s

ti
o

n
 P

a
p

e
r 

7 

O
r 

D
iff

e
re

n
ce

s 
b

e
tw

e
e

n
 m

ic
ro

sp
o

ro
g

e
n

e
si

s 
a

n
d

 

m
e

g
a

sp
o

ro
g

e
n

e
si

s 
a

re
 a

s 
fo

llo
w

s 

M
ic

ro
sp

or
og

en
es

is
 

M
eg

as
po

ro
ge

ne
si

s 

It 
is

 t
he

 f
or

m
at

io
n 

of
 

m
ic

ro
sp

or
es

 o
r 

po
lle

n 

gr
a

in
s 

fr
om

 d
ip

lo
id

 
m

ic
ro

sp
or

e 
m

ot
he

r 
ce

ll.
 

It
 is

 t
he

 f
or

m
at

io
n 

of
 h

ap
lo

id
 

rn
eg

as
po

re
s 

fro
m

 d
ip

lo
id

 

rn
eg

as
po

re
 m

ot
he

r 
ce

ll.
 

It 
oc

cu
rs

 i
ns

id
e 

m
ic

ro
sp

or
an

gi
um

 o
r 

po
lle

n 
sa

c 
of

 a
n 

an
th

er
. 

Th
er

e 
ar

e 
n

um
er

ou
s 

fu
nc

tio
na

l 
m

ic
ro

sp
or

e 
m

ot
he

r 
ce

lls
. 

A
ll 

th
e 

pr
od

u
ct

s 
of

 
m

ic
ro

sp
or

og
en

es
is

 a
re

 

fu
nc

tio
na

l. 

It 
oc

cu
rs

 i
ns

id
e 

th
e 

rn
eg

as
po

ra
ng

iu
m

 o
r 

an
 

ov
ul

e.
 

T
he

re
 is

 g
en

er
al

ly
 a

 s
in

gl
e 

fu
nc

tio
na

l 
m

eg
as

po
re

 
m

ot
he

r 
ce

ll.
 

O
nl

y 
on

e 
m

eg
as

po
re

 is
 

fu
nc

tio
na

l, 
w

hi
le

 t
he

 o
th

er
s 

ge
t 

de
ge

ne
ra

te
d

. 

Th
e 

pr
od

uc
ts

 o
f 

m
ic

ro
sp

or
og

en
es

is
 g

iv
e 

ris
e 

to
 t

he
 m

al
e 

ga
m

et
op

hy
te

. 

T
he

 f
un

ct
io

na
l 

pr
od

uc
t 

of
 

m
eg

as
po

ro
ge

ne
si

s 
gi

ve
s 

ris
e 

to
 t

he
 f

em
al

e 
ga

m
et

op
hy

te
 

or
 t

he
 e

m
br

yo
 s

ac
. 

(4
) 

T
h

e
 s

tr
u

ct
u

re
s 

fo
rm

e
d

 a
t 

th
e

 e
n

d
 o

f 

m
ic

ro
s
p

o
ro

g
e

n
e

s
is

 a
n

d
 m

e
g

a
sp

o
ro

g
e

n
e

si
s 

ar
e 

m
ic

ro
s
p

o
re

s
 (

p
o

lle
n

 g
ra

in
s)

 a
n

d
 m

e
g

a
sp

o
re

s 

(e
m

b
ry

o
 s

a
c)

, 
re

sp
e

ct
iv

e
ly

. 
(½

 +
 1 /2

) 

32
. (

i) 
i g

en
e 

(r
e

g
u

la
to

ry
 g

e
n

e
) 

It 
co

d
e

s 
fo

r 
th

e
 

re
p

re
ss

o
r 

p
ro

te
in

 o
f 

th
e

 o
p

e
ro

n
, 

w
h

ic
h

 i
s 

sy
n

th
e

si
se

d
 c

o
n

st
it

u
ti

ve
ly

. 

T
h

e
 r

e
p

re
ss

o
r 

h
a

s 
th

e
 a

ff
in

it
y 

fo
r 

th
e

 o
p

e
ra

to
r 

g
e

n
e

. 
It 

b
in

d
s
 t

o
 t

h
e

 o
p

e
ra

to
r 

a
n

d
 p

re
ve

n
ts

 t
h

e
 

R
N

A
 p

o
ly

m
e

ra
s
e

 f
ro

m
 t

ra
n

sc
ri

b
in

g
 t

h
e

 s
tr

u
ct

u
ra

l (2
) 

g
e

n
e

s
. 

(ii
) 

W
h

e
n

 r
e

p
re

ss
o

r 
b

in
d

s 
to

 t
h

e
 o

p
e

ra
to

r 
th

e
 o

p
e

ro
n

 

is
 s

w
it

ch
e

d
 o

ff
 a

n
d

 t
ra

n
sc

ri
p

ti
o

n
 i

s 
st

o
p

p
e

d
. 

S
o

, 

its
 c

a
lle

d
 n

e
g

a
ti

ve
 r

e
g

u
la

ti
o

n
. 

(1
) 

(ii
i) 

L
a

ct
o

se
 i

s 
a

n
 i

n
d

u
ce

r 
m

o
le

cu
le

. 
'z

' 
g

e
n

e
 c

o
d

e
s 

fo
r~

-
g

a
la

c
to

s
id

a
s
e

 w
h

ic
h

 i
s 

re
sp

o
n

si
b

le
 f

o
r 

th
e

 

h
yd

ro
ly

si
s 

o
f 

la
ct

o
se

 i
n

to
 g

a
la

ct
o

se
 a

n
d

 g
lu

co
se

. 

'y
' g

e
n

e
 c

o
d

e
s
 f

o
r 

p
e

rm
e

a
se

. I
t 

in
cr

e
a

se
s 

th
e

 

p
e

rm
e

a
b

ili
ty

 o
f 

th
e

 c
e

ll 
to

 l
a

ct
o

se
. 

(2
) 

O
r 

(i)
 

T
h

e
 r

e
la

ti
o

n
sh

ip
 b

e
tw

e
e

n
 t

h
e

 s
e

q
u

e
n

ce
 o

f 
a

m
in

o
 

a
ci

d
s 

in
 a

 p
o

ly
p

e
p

ti
d

e
 a

n
d

 n
u

cl
e

o
ti

d
e

 s
e

q
u

e
n

ce
 

o
f 

O
N

A
 o

r 
m

R
N

A
 is

 c
a

lle
d

 g
e

n
e

ti
c 

co
d

e
. 

(1
) 

(ii
) 

C
h

a
ra

ct
e

ri
st

ic
s 

o
f 

th
e

 g
e

n
e

ti
c 

co
d

e
 a

re
 a

s 
fo

llo
w

s 

(a
) 

Tr
ip

le
t 

C
o

d
e 

T
h

re
e

 a
d

ja
ce

n
t 

n
it

ro
g

e
n

 

b
a

s
e

s
 c

o
n

st
it

u
te

 a
 c

o
d

o
n

 w
h

ic
h

 s
p

e
ci

fi
e

s 

th
e

 p
la

ce
m

e
n

t 
o

f 
o

n
e

 a
m

in
o

 a
ci

d
 in

 a
 

p
o

ly
p

e
p

ti
d

e
. 

10
1 

{b
) 

S
ta

rt
 S

ig
na

l P
o

ly
p

e
p

tid
e

 s
yn

th
es

is
 is

 s
ig

n
a

lle
d

 

b
y 

tw
o

 i
ni

tia
tio

n 
co

d
o

n
s

, c
o

m
m

o
n

ly
 b

y 
A

U
G

 o
r 

m
e

th
io

n
in

e
 c

o
d

o
n

 a
nd

 r
ar

el
y 

b
y 

G
C

T
 o

r 
va

lin
e 

co
d

o
n

. 
T

he
y 

ha
ve

 d
ua

l 
fu

n
ct

io
ns

. 

{c
) 

S
to

p 
S

ig
na

l 
P

ol
yp

ep
ti

d
e

 c
ha

in
 t

er
m

in
at

io
n 

is
 

si
g

n
a

lle
d

 b
y 

th
re

e 
te

rm
in

at
io

n 
co

d
o

n
s,

 i
.e

. U
A

A
, 

U
A

G
 a

n
d

 U
G

A
. 

T
he

y 
d

o
 n

o
t 

co
d

e
 f

o
r 

an
y 

am
in

o
 

a
ci

d
 a

n
d

 a
re

 h
en

ce
, 

ca
lle

d 
n

o
n

-s
en

se
 c

o
d

o
n

s
. 

(d
) 

U
ni

ve
rs

al
 C

od
e 

T
he

 g
en

et
ic

 c
o

d
e

 is
 a

p
p

lic
a

b
le

 

un
iv

er
sa

lly
, i

.e
. a

 c
o

d
o

n
 s

p
e

ci
fie

s 
th

e 
sa

m
e

 a
m

in
o

 

a
ci

d
 f

ro
m

 a
 v

iru
s 

to
 a

 t
re

e 
o

r 
h

u
m

a
n

 b
e

in
g

. 

(e
) 

U
na

m
bi

gu
ou

s 
C

od
on

s 
O

n
e

 c
o

d
o

n
 s

p
e

ci
fie

s 

o
n

ly
 o

n
e

 a
m

in
o

 a
ci

d 
an

d 
n

o
t 

an
y 

o
th

er
. 

(f)
 

C
om

m
al

es
s 

T
he

 g
e

n
e

tic
 c

o
d

e
 is

 c
o

n
tin

u
o

u
s 

a
n

d 

d
o

e
s 

n
o

t 
p

o
ss

e
ss

 a
ny

 p
u

n
ct

ua
tio

n 
m

a
rk

s
, l

ik
e 

co
m

m
a

s
, a

ft
er

 th
e 

tr
ip

le
ts

. 
If 

a 
n

u
cl

e
o

tid
e

 is
 

d
e

le
te

d
 o

r 
a

d
d

e
d

, t
h

e
 w

h
o

le
 g

e
n

e
tic

 c
o

d
e

 w
ill 

b
e 

re
ad

 d
iff

er
en

tly
. 

(g
) 

N
on

-O
ve

rl
ap

pi
ng

 C
od

e 
A

 n
itr

o
g

e
n

 b
a

se
 is

 

sp
e

ci
fie

d
 b

y 
o

n
ly

 o
n

e
 c

o
d

o
n

. 

(h
) 

D
eg

en
er

ac
y 

of
 C

od
e 

S
in

ce
, t

he
re

 a
re

 6
4 

tr
ip

le
t 

co
d

o
n

s 
a

n
d

 o
n

ly
 2

0 
a

m
in

o
 a

ci
d

s
, t

he
 

in
co

rp
o

ra
tio

n
 o

f 
so

m
e

 a
m

in
o

 a
ci

d
s 

m
u

st
 b

e
 

in
flu

e
n

ce
d

 b
y 

m
o

re
 t

ha
n 

o
n

e
 c

o
d

o
n

. S
o

m
e

 a
m

in
o 

a
ci

d
s 

ar
e 

sp
e

ci
fie

d
 b

y 
tw

o 
(e

.g
 p

he
ny

la
la

n
in

e
, 

i.e
. 

U
U

U
, 

U
U

C
) 

to
 s

ix
 c

o
d

o
n

s 
(e

.g
. 

ar
g

in
in

e
, i

.e
. 

C
G

U
, C

G
C

, C
G

A
, 

C
G

G
, A

G
A

. 
A

G
G

) 
a

n
d

 s
u

ch
 

co
d

o
n

s 
ar

e 
ca

lle
d

 d
e

g
e

n
e

ra
te

 o
r 

re
d

u
n

d
a

n
t 

co
d

o
n

s.
 

(½
 x

 8
) 

33
. 

O
rg

a
n

is
m

s 
co

p
e

 u
p

 w
ith

 a
b

io
ti

c 
st

re
ss

 b
y 

fo
llo

w
in

g 

m
e

ch
a

n
is

m
s 

(i)
 

R
eg

ul
at

or
 M

ec
ha

ni
sm

 S
o

m
e

 o
rg

a
n

is
m

s 

m
a

in
ta

in
 h

o
m

e
o

st
a

si
s 

b
y 

p
h

ys
io

lo
g

ic
a

l 
an

d 

b
e

h
a

vi
o

u
ra

l 
m

e
a

n
s

. T
he

y 
ar

e 
ca

lle
d

 r
eg

ul
at

or
s

. 

F
or

 e
xa

m
p

le
, 

(l
} 

(a
) 

In
 s

u
m

m
e

rs
, 

w
h

e
n

 o
u

ts
id

e
 t

e
m

p
e

ra
tu

re
 is

 

m
o

re
, 

w
e

 s
w

e
a

t 
p

ro
fu

se
ly

 t
h

a
t 

re
su

lts
 i

n 

e
va

p
o

ra
tiv

e
 c

o
o

lin
g

 t
o

 b
ri

n
g

 d
o

w
n

 th
e

 b
o

d
y 

te
m

p
e

ra
tu

re
. 

( 1
/2

} 

(b
) 

In
 w

in
te

rs
, 

w
h

e
n

 t
e

m
p

e
ra

tu
re

 is
 l

o
w

, w
e

 

sh
iv

e
r 

(a
 k

in
d

 o
f 

ex
er

ci
se

) 
th

a
t 

p
ro

d
u

ce
s 

h
e

a
t 

a
n

d
 r

ai
se

 t
h

e
 b

o
d

y 
te

m
p

e
ra

tu
re

. 
(1

/2
) 

(ii
) 

C
on

fo
rm

er
 M

ec
ha

ni
sm

 O
rg

a
n

is
m

s 
th

a
t 

ca
n

n
o

t 

m
a

in
ta

in
 a

 c
o

n
st

a
n

t 
in

te
rn

al
 e

n
vi

ro
n

m
e

n
t 

a
n

d
 

th
e

ir
 b

o
d

y 
te

m
p

e
ra

tu
re

 c
h

a
n

g
e

s 
w

ith
 t

h
e

 a
m

b
ie

n
t 

te
m

p
e

ra
tu

re
 a

re
 c

a
lle

d
 c

o
n

fo
rm

e
rs

. 

F
o

r 
e

xa
m

p
le

, 
sm

a
ll 

a
n

im
a

ls
 h

av
e 

la
rg

e
r 

su
rf

a
ce

 

a
re

a
 r

e
la

tiv
e

 t
o

 t
h

e
ir

 v
o

lu
m

e
. T

he
y 

lo
se

 b
o

d
y 

h
e

a
t 

ve
ry

 f
a

st
 in

 l
o

w
 te

m
p

e
ra

tu
re

. S
o

, t
h

e
y 

e
xp

e
n

d
 

e
n

e
rg

y 
to

 g
e

n
e

ra
te

 b
o

d
y 

h
e

a
t t

h
ro

u
g

h
 

m
e

ta
b

o
lis

m
 f

o
r 

a
d

ju
st

in
g

. 
(2

) 



1
0

2
 

(ii
i) 

M
ig

ra
ti

n
g

 T
he

 t
em

po
ra

ry
 m

ov
em

en
t o

f 
or

ga
ni

sm
s 

fro
m

 t
he

 s
tre

ss
fu

l 
ha

bi
ta

t t
o 

a 
m

or
e 

ho
sp

ita
bl

e 
ar

ea
 

an
d 

re
tu

rn
 w

he
n 

fa
vo

ur
ab

le
 c

on
di

tio
ns

 r
ea

pp
ea

r 
is

 
ca

lle
d 

m
ig

ra
tio

n
. T

he
 l

on
g 

di
st

an
ce

 m
ig

ra
tio

n 
Is

 v
er

y 
co

m
m

on
 in

 b
ird

s
. 

(1
) 

O
r 

(i)
 

W
he

n 
la

rg
e-

si
ze

d 
ha

bi
ta

ts
 a

re
 b

ro
ke

n 
or

 f
ra

gm
en

te
d 

du
e 

to
 h

um
an

 s
et

tle
m

en
ts

, b
ui

ld
in

g 
o

f 
ro

ad
s,

 
di

gg
in

g 
of

 c
an

al
s

, e
tc

., 
an

im
al

s 
re

qu
iri

ng
 l

ar
ge

 
te

rr
ito

rie
s 

an
d 

so
m

e 
an

im
al

s 
w

ith
 m

ig
ra

to
ry

 h
ab

ita
ts

 
ar

e 
ba

dl
y 

af
fe

ct
ed

. 

It 
al

so
 d

ec
re

as
es

 t
he

 g
en

et
ic

 e
xc

ha
ng

e 
be

tw
ee

n 
po

pu
la

tio
ns

 le
ad

in
g 

to
 a

 d
ec

lin
at

io
n 

of
 s

pe
ci

es
. 

It 
ca

n 
be

 s
ee

n 
in

 t
he

 A
m

az
on

 r
ai

nf
or

es
t 

(c
al

le
d 

th
e 

'lu
ng

s 
o

f 
th

e 
pl

an
et

') 
w

hi
ch

 i
s 

b
e

in
g

 c
u

t 
a

n
d

 
cl

ea
re

d 
fo

r 
cu

lti
va

tio
n 

of
 s

oy
be

an
 o

r 
fo

r 
co

n
ve

rs
io

n
 

in
to

 g
ra

ss
la

nd
s 

fo
r 

ra
is

in
g 

be
ef

 c
at

tle
. 

(2
½

) 

i S
u

cc
ee

d
 B

io
lo

g
y

 C
la

ss
 1

2t
h 

(ii
) 

Th
er

e 
a

re
 tw

o 
ba

si
c 

a
p

p
ro

a
ch

e
s 

fo
r 

co
n

se
rv

at
io

n 
of

 
bi

od
iv

e
rs

ity
 

(a
) 

In
 s

itu
 c

on
se

rv
at

io
n 

(o
n-

s
ite

 c
on

se
rv

at
io

n)
 

(b
) 

Ex
 s

itu
 c

on
se

rv
at

io
n 

(o
ff

-s
ite

 c
o

n
se

rv
at

io
n)

 

• 
In

 S
itu

 C
on

se
rv

at
io

n 
It 

is
 th

e 
co

n
se

rv
at

io
n 

an
d 

p
ro

te
ct

io
n

 o
f b

io
d

iv
e

rs
ity

 in
 it

s 
na

tu
ra

l 
ha

bi
ta

t.
 I

t 
h

e
lp

s 
in

 r
ec

ov
e

rin
g 

po
pu

la
tio

n 
in

 
th

e 
su

rr
o

u
n

d
in

g
s 

w
h

e
re

 th
ey

 h
av

e 
de

ve
lo

pe
d 

th
ei

r 
d

is
tin

ct
iv

e
 f

ea
tu

re
s.

 e
.g

. N
at

io
na

l 
pa

rk
s,

 
b

io
sp

h
e

re
 r

es
er

ve
s

, w
ild

lif
e 

sa
nc

tu
ar

ie
s

. 

• 
Ex

 S
itu

 C
on

se
rv

at
io

n 
It 

is
 t

he
 c

on
se

rv
at

io
n 

of
 

se
le

ct
ed

 r
ar

e 
pl

an
ts

 a
nd

 a
ni

m
al

s 
in

 p
la

ce
s 

o
u

ts
id

e
 th

ei
r 

na
tu

ra
l 

ha
bi

ta
t.

 I
t 

he
lp

s 
in

 
re

co
ve

ri
ng

 p
o

p
u

la
tio

n
 o

r 
pr

ev
en

tin
g 

th
ei

r 
ex

tin
ct

io
n 

u
n

d
e

r 
co

n
d

iti
o

n
s 

th
at

 c
lo

se
ly

 
re

se
m

b
le

 t
he

ir
 n

at
ur

al
 h

ab
ita

ts
. 

e
.g

. B
o

ta
n

ic
a

l 
ga

rd
en

s,
 z

o
o

lo
g

ic
a

l 
pa

rk
s

, 
w

ild
lif

e 
sa

fa
ri 

pa
rk

s,
 g

e
n

e
 b

a
n

ks
, e

tc
. 

(2
½

) 
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