Biology Group I

(OBJECTIVE TYPE) | Marks: 17

Note:Four possible answers A, B, C anq D 'to each question |
are given. The choice which you think Is correct, fl!l thgt
circle in front of that question with Marker or P_en INK in
the answer-book. Cutting or filling two or more circles will
result in zero mark in that question. s s

1-1- The affected individuals have one missing '
chromosome with only 45 chromosomes in: "
(@) Down’s syndrome i A
(b) Sach’s syndrome
(¢) Turner’s syndrome v/ i
(d) Klinefelter's syndrome

¢-  Ozone molecule is made up by bindingbf'three‘atomsﬁ-
of: | gl ooy >3

(C) Nitrogen (d) Hydrogen
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,, pones and cartilage consist of living cells

dded In the matrix of protein known as:

a) collagen vV (b) Keratin

() Insulin * (d) Fibrinogen
. rhe rate of primary production is about 700-1500 gm |/ m?
8 pnually Ine , |

(a) Tundra
(b) Tropical grassland

(C) Temperate grassland v

(d) Desert | | A
The actual location of plate where an organism lives,

called:

L

(a) Serotonin
(c) Ecdysone Y
11- The ultimate source O
(a) Mutation v

(C) Migration

~ (d) Melanin

f all changes Is:
(b) Evolution i
(d) GenetiC drift -

f the third month of pregnancy,

human’s embryo IS called:
(a) Kitten (b) Kid

4

the

(a) DNA polymerase |
(b) DNA polymerase |l
(c) DNA polymerase Il v

)
(c) Diluting the blood
) Storing the blood
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15. Alzheimer’s disease is characterized by the de
the functions of:

.

)5 [BIOLOGY F.Sc, ppo~

Cllng in

(a) Liver (b) Brain v
(c) Kidney (d) Stomach

16- Enzyme thermos aquatlcus is commonly
(@) DNA polymerase | .

(b) RNA polymerase

(C) Taq ligase _

(d) Taq polymerase v s
17- Corpus luteum starts secreting a hormone kn )

(@) Progesterone v (b) Oxytocin .

(C) Testosterone  (d) Oestrogen
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Write short answers to any EIGHT (8) questions: 16
Enumerate four adaptations of xerophytes In
terrestrial habitat. g

> Xerophytes have the adaptations for reduced rate of

anspiration. Many xerophytes possess small. thick leaves 10 limit

water loss by reducing surface area proportional to the volume.

S Thelr cuticle is thick, waxy and leathery. Stomata are on lower

. rface of leaves and located in depression. Some as cacti, during
he driest season, shed their leaves 10 restrict transpiration‘ |

. smpletely, thus stems are the photosynthetic organs.
.ate between osmoregulation and thermoregulation.

~he mechanism of regulation, generally between
| -onment. of solute and the gain and loss

ulation. On the otnher hand, the mechanism

i)

i
''''''
.....

)
*****

N range Is designated as thermoregulation. _

8 " What are pyrogens? Give their function.
Pyrogens are the chemicals produced by pathogens and
hlood cells. It happens in bacterial and viral infections in which

@ leukocytes infections in number. - 3
¥ (iv) Differentiate between epinasty and hyponasty. Ak
8 Ansg Epinasty: ' " s
s shown by leaves, petals, etc. Upper surface of leaf in
sud condition shows more growth as compared with the lower
surface. This leads to opening of buds. . oherh sl o
HyponaSty: ' : i HE T
f growth in the lower surface of the leaf in bud condition is

."-'iL

. more than that of the upper surface then the bud will remain closed.
(V) - What is foramen triosseum? Give its function.
COEF Inbirds between the scapula,

acoid and clavide bone through which tendon of
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racoracoid muscle passes and Is attached to 4 |
sup

f humerus - g |
e O u . . . - |
(Svt;;faCWhat is rigor mortis? Give its cause. .

g -
WD A condition in which body becomes stiff js Cal”ed N
S.

mortis. After death, the amount of ATP in the body fal Ungw |
these circumstances, the bridges cannot be broken anq SO th:t
remain firmly bound. . ot , ¥l
(vii) Define parthenocarpy. Give its example.
Ansg Parthenocarpy is the production of 3 fruit Withoyt the |
setting of seeds. The process is an Irrelevance in Fhe lifa hiSto
Of a plant. It does not benefit the plant N “any yaul
Parthenocarpy is most often seen in plants with Numerocd
Ovules in the fruit, e.g., fig and melon.

(Vi) What is corpus luteum? Give jts function.

Ans




o0

f '
is important for many conifer species which require

i.| to estabhsh.
hort answers to any EIGHT (8) questions: 16

Isive disorder of nerves which is

ient symptoms of motor, psychic or
associated with  changes in

lepsy is usually before age 30.

ion of Gibberellins.
plications are as under:

GA promote fruit setting

are used for growing
: and also increase the berry size.
b GA, Is used in the brewing industry to stimulate o-

- amylase production In parley and this promotes malting.
B To delay ripening and improve storage life of pbananas

and grape fruits.

Define imprinting. & a$:
Brief exposure of an organism to the stimulus with long

ot is called imprinting.

dent Assortment.

-

independent assortment. |
¢ traits are followed in the same

importance.

o devised a cross called test Cross whichisusedto
individual showing a dominant
which an individual showing 2
henotype is crossed with an individual showing its

recessive phenotype. This cross finds out the homozygous Of :

heterozygous nature of the genotype. Ay .
(vi) Differentiate between autosomes and sex chromosomes.

m Autosomes are the somatic chromosomes which control
seX chromosomes control the sex

al human has
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(vii) What is genomic library?

Ans Ja genomic library is a collection of bacterig
bacteriophage clones, each clone conta_inlng a partlcplar Segmep
of DNA from the source cell. For making a genomic library a |
organism's DNA is simply sliced up into pieces, and pieces are put |
into vectors (i.e., plasmids or viruses) that are talfen Up by hog L
bacteria. The entire collection of bacterial or bacteriophage clong, E
-that result contains all the genes of that organism. |

(viii) Define transgenic organisms.

Ans Organisms that have a foreign gene inserted into them g ’
called transgenic organisms. Transgenic bacteria have been |
produced to promote health of plants. Techniques have begp
developed to introduce foreign genes into LN
Genes are inserted into the eggs of animals by using techniqu
(ix) Give two advantages of PCR. 4} r
Ans Advantages of PCR:. .

1. It can withstand high temperature, which is
separate double stranded DNA, »*
need not be interrupted by the need to add féf

2. PCR is done these days in an automatic PCR n
th.ermocycler, which is a routine piece of equipment in any Iz

(x)  Differentiate between habitat and niche.

m The area or t ' o

s sy
‘F
Y |

.-I i -
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form rough colonies on a cu

(i) How many DNA poly
their names. - _ e

[ Three DNA polymerases are found. They are DNA

polymerase —|, DNA polymerase II. DNA, polymerase-lil.

(iii) What are the contributions of P.A. Levene for

determining the structure of DNA?

[ He found that DNA contains three main_components. i.:e.,
phosphate (PO,) group, five carbon sugar and nitrogen containing

hases called purines (adenine, A, and guanine G) and pyrimidines |
(thymine, T and cytosine, C, RNA contains uracil, U, instead of T).
(iv) Differentiate between apical meristems and lateral meristems.

Ansg Apical Meristem: | _
The apical meristems are found at the tips of roots and

shoot and are primarily concerned with the extension of plant
body. These are perpetual growth -ones found at the apices of
oote and stems. They are responsible for increase in the 'f
~umber of cells at the tips of roots and stem. So, they play

important role in primary growth.

‘Lateral Meristems: ' - A _
Lateral meristems are cylinders of dividing cells. They are

present in dicots and gymnosperms. Vascular and cork cambium

are the examples of lateral. meristem. They play-an important role
n the increase in diameter of stem and root, and in secondary
growth are determinate i.e., they grow to certain size and then stop
e.q., leaves, flowers and fruits, while others are indeterminate I.e.,
they grow by meristems that continually replenish themselves,

remaining youthful €.9., vegetative root and stem. =~ = °
What is the difference between epiblast and hypoblast?

During gastrulation, the blastoderm splits into two layers:
an upper layer of cells is called epiblast, while the lower layer is

called hypoblast.

'S
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(vi) Write down the functions of mitotic apparatus.

(vii) What is a Turner's syndrome? Write

[X® These individuals have one missing X ChromosOme \A{it: only
45 chromosomes (44 antosomes Of x). Individuals with this

condition often do not survive pregnancy and are aborted. Those
who survive have female appearance with short stature, webbed

neck. without ovaries and complete absence of germ cells. .
iii) Define endangered species with special reference to Pakistan,

A species which is In imminent danger of extinction |
throughout its range. | - %

Great Indian bustard, Houbara bustard, white-
among the animals near to extinction. =
| How molecular biology be used as an evidence of evolution?
& Evolutionary relationships among species are refiecied in-

their DNA and proteins in their genes and gene products. If time ,
species have genes and proteins with sequences of monomers

that much closely, the sequences must have been copied from
a common ancestor. - e e _

SECTION-II
NOTE: Attempt any Three (3) questions.
Q.5.(a) Describe thermoregulation in mammals. s ted)

Ans Thermoregulation in mammals: yeas

Mammals including human maintain their high body
temperature within a narrow range of about 36 — 38°C because
of their endothermic characteristics. The origin of endothermy in

birds and mammals have provided the opportunity to keep high
metabolic rate and availability of energy round-the-clock.

I'hese regulate the rate of metabolic heat production,

balancing it with the rate at which they gain or lose heat from
the surroundings. ' LR

Shivering thermogenesis:

shivering thermogenesis.
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vering thermogenesis:
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The hormones trigger the heat production as do thyroid
hormone> are termed as non-shivering thermogenesis.

in Cold Temperature:
mMammals have various mechanisms that regulate heat

such as W ,
hody temperature, have a very thick layer of insulating sheet

called as blubber just under the skin.

In Warm Temperature: iy
Marine mammals dispose off their excess heat into warm

<eas by large number of blood vessels in the outer layer of the
<kin. The sweat gland activity and the evaporating cooling is the -
one of the major temperature regulating phenomena. Bats ete.
Jse saliva and urine for evaporative cooling. e -

Explain food web and its trophic levels.

™ Food web network: . _
Food web is actually “the combination of many food

~hains”. Food webs are not really as simple as described in the

following figure because most animals eat more than one type

hut also takes beetles, rats, etc. ' | e
| d food webs begin with a green

plant (producer) and may consist of three 10 five links or trophic

levels.

various trophic levels. o5 e
in a food web, you will find more complex trophic levels or
food links. In the above figure, food chain T, is the first trophic

oroducer level includes all green plants, grass, and
phytoplankton. T,, second trophic level - primary consumers.Ta_
third trophic level - secondary CONSUMErs. P fourth trophic

level - tertiary consumers.
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ariety of pathways N s

the stgl])ﬁit\;/ of ythe ecosystem. For exhamrpalgbit popu?atignog
| | If a disease reduces the | ‘,

rabbits and mice. i Slant population

he
fewer plants are consumed. T ort a larger

- hich, in turn, SUpp
produces more fruit and Seggz,engnumber of mice becomes the

lation. The Incr . :
mgj%?efggdpisurce for the owls. The rabbit pop ufetfgmgeraad :‘Jc?clg
increases, and these. primary cOnsumers aagablglance_
source for the owls. Thus nature maintains o
es of joints. (4)

Q.6.(a) What are joints? Explain various typ

m ints: | % fadtd
JJo?rlessoccur where bones meet. They not only hold our

ive | bility. __
skeleton together, but also give it theé Mo | i
Classificatgion of Joints on the Basis of the Amount of

Movement: |
Joints are classified on the basis of the amount of

movement allowed by them, into three categories:

Ve ) | )
YN e '

O rvom ot

i

Fig. Three kinds of joints;
(1)) Immovable joints
(i)  Slightly movable joints
(i)  Freely movable joints |
The freely moveable joints are of two types viz. Hinge
joint ball and socket joint. & |

Classification of joints on the basis of structure:

Joints are also classified on the basis of structure:: '
1.  Fibrous Joints: e

| These joints are held together Oy short fibres émpedded
IN connective tissue. Such Joints are present in the skull, which

X teeth into jaws.
2.

Cartilaginous Joints:
These

forms joint between growin
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- ﬁbrous Cart”age dle fOl:Ind between vertebrae at the pOint

- where coxal bones meet in front of the pelvis.

3 synovial Joints:

- These joints contain a cavity filled with fluid and. are

_ ed to reduce friction between the moving joints. The joint
| & surrounded by a layer of connective tissue called “fibrous
' capsule’ and their inner layer synovial membrane. Some parts
. of capsule may be modified 1o form distihct “Ligament”, holding
" the bones together. _

.. Based on structureé and movements allowed, the synovial
joints can be classified further into major categories hinge joint

. and ball and socket joint.
SN
?’: ‘:\{-‘ :
- éb '-’t

. adapt

Marrow cavity

Synovial membrane

Jomnt cawily
. _=11—Articular cartitage
' Jont capsule

j ' Fig. A typical synovial joint.
i. Hinge Joint: __
The joint that allows the movements in two directions Is
called hinge joint. These are al elbow and knee. At these joints,
pairs of muscles are arranged in the same plane as that of
~ joints. One end of each muscle, the origin is fixed to the

immovable bone on one side of joint and the other end of

muscles, the insertion Is attached to the far side of the joint:

ii. Ball & socket Joint: |
These joints allow the movement in several directions.

) Such joints have at least two pairs of muscles present
. perpendicular to each other. They provide maximum flexibility.
Hip joint and shoulder joint are the examples of ball and socket

joints. |
(b) Prove that DNA is the hereditary material. (4)

The first evidence of hereditary nature of DNA was
. provided by a British microbiologist Frederick Griffith who made
- some unexpected observations while experimenting  with
¢ Pathogenic bacteria. When he infected mice with a virulent
strain of streptococcus pneumoniae bacteria (then known as




" | t lacked the virulen
pneumoniae tha od no ill-effects. The coat was apparently
ic form of this

cter s referred 10 as -
bacternum IS 1 The mutant forms, which lacks an

colonies on a culture dish. | |
the polysaccharide coat, is

enzyme needed 10 manufacture _
gh colonies.

~alled the R form because it forms rou . &
To determine whether the nolysaccharide coat itself had a

toxic effect. Griffith injected dead bacteria of the virulent S strain
nto the mice; the mice remained perfectly healthy. As a cor)trol, _
he injected mice with a mixture containing dead S bactgrla of
the virulent strain and live coatless R bacteria, each of which by

<<elf did not harm the mice. Unexpectedly, the mice developed
the disease symptoms and many of them died. The blood of the

dead mice was found to contain high levels of live, virulent
streptococcus type S bacteria, which had surface proteins

characteristic of the live (previously R) strain. Somehow, the
information specifying the polysaccharide coat had passed from
the dead, virulent S bacteria to the live, coatless R bacteria in
the mixture, permanently transforming the coatless R bacteria
nto the virulent S variety. Transformation is the transfer of
genetic material from one cell to another and can alter the
genetic make up of the recipient cell. - 18

I'he agent responsible for transformi q
il . ming Streptococcus
went undiscovered until 1944, In a classic geries‘ of

experiments, - Oswald Avery along with Colin Macleod and

bacteria. However, the 32p |gb
of the bacteria and was found
frgm the_ Infected bacteria. Hence



' s a type of interaction in which 2 controlling

= accordingly, depending on the activity or U
" interaction between the pituitary and other endocrine glanQS,

| which it exerts control, is an example

| this mechanism Is very common in livi
'~ thyroid gland function Is described as under:

1. low body temperature Or stress

neurosecretory cells of

releasing hormones trigger or
stimulating hormone (TSH) In the anterior pituitary.

The TSH then stimulates the thyroid gland to release thyroxine.

Thyroxine causes an Increase in the metabolic activity of

most body cells, generating ATP energy and heat. |

. 4. Both raised the body temperature and higher thyroxine

F levels in the blood inhibit the releasing-hormone cells and
the TSH-producing cells. | SO

Discuss importance of forests. . P

wae

(b)

Ansg Importance of Forests: e |
Forests are very important component of the human '

environment. They provide protection to man as well as other
~ organisms. Fruits of forest trees are the source of food for a
" number of animals. Forests regulate the flow of water in the

streams, prevent soil erosion and make the environment very ‘
~ Ppleasant. ' Ther
E Forests.provide us with (_1_) ’_timber (construction wood for
F 2 ses) (2) fire wood. (3) medicine (herbel medicine, honey,
._ ax) and many other pr0dUCtS. : -
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(averge 70 inches) are suitable

lled anvironmental buffers, they

intercept heayy rainfall and release the wat.er Stiaact“za?tn-d
slowly to soll heneath and to the streams and rivers rirad in
or flow through them, the tree roots hqlc_i the sOI il place.
Removal of forests allows soil erosion, silting up of lakes and

ivers and dams, heavy floods and the loss forever of

thousands of species Of animals and plants.. The disastrous

floods in India and Bangladesh in recent years may be .-

sttributed to deforestation.

Forest and Climate: s et 1
About half of the rain which falls In tropical forests comes

anspiration by the trees themselves which also keep
‘he environment cool and humid. When forests are removed,
this source of rain is also removed. Cloud cover is reduced and
the local climate changes quite dramatically. The temperature
-ange. from day to night is more extreme i.e., the difference
hetween day and night temperatures increases considerably,
and the rainfall diminishes. . , s |
Forest and Biodiversity: G v . _
One of the most characteristic features of tropical forests
s the enormous diversity of species they contain. Biodiversity
eiers to “the total number of different species with in an
fhc;orix§tem and the resulting complexity of interactions among

Q.8.(a) Describe the human female reproductive cycle. (4)

Ans fHurr;nan Female Reproduction Cycle: -
in numan female, the production of eaas is ' |
3 female, IS a cyclic
activity. The periodic reproductive cycle is conggleted in 'a)t;out

26 days. It involves the chanqges in |
| _ stru
reproductive system. e, C‘t gl funct

menstrual cycle in human has the followi '

' lowin :
. A‘( the onset of puberty, the pitui -
stimulating hormone (FSH).
of many primary fo '

X, ff:f;l" am |
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Reions with high rainfall
for tree growth. Trees aré Cd
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r the stimulusﬁof FSH, the ovary produces estroger
ne. It also stimulates the endometrial (the internal

f uterus wall) and vascularizes it. It also inhibits the

| i ormo

- secretes leutinizing hormone.
After the release of the eggs, the follicle cells are modified
to form a special structure called as corpus luteum. This
yellowish glandular structure secretes hormone called US
progesterone. The  progesierone develops the
endemetrium and makes It receptive for the implantation

of zygote. _ .
if fertilization does not OCCUr, the corpus luteum starts
tion is reduced

degenerating. Thus progesterone secre _
is reduced. Due

and its effect on spongy endometrial cells
to this, the discharge of blood and cell debris OCCUTS. This

s called as menstruation. Usually, this stade lasts for 3-7
_days. The menstrual cycle in human differs in different
individuals or even within the same individual at different
tmes of her age. The end of this cycle is called as
‘menopause’. After this. the female does not further

o

produce €ggs. The menstrual cycle IS disturbed due to

h an '

@

(b) Describe the Law of lndependet Assortment wit
example. _ e

Ans Mendel’s Law of Independent Assortmeni.ﬁ

Mendel performed series of breeding experiments on
garden pea, in his monastery garden. Pea had many sharply
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tyledon like the allele for round seed shape was

passed on as a single unit to the F2 generation. If the
ne were also true for wrinkled green alleles. one would

oct that three-fourth of F2 generation would be round yellow
e-fourth wrinkled green. On the other hand, if the alleles

for seed shape and cotyledon color were distributed to the
gametes independently of each other. '

Round, Wrinkled,

53
- exp

* vellow green

P, generation O
RRY %m?

So in F2 generation, some peas were r | een
cotyledons and some were wrinlﬁed with yecli‘cl)\r:ld cvc\;ltytr}e%roe::
Thus four phenotypes were produced in the ratioof 9:3: 3 : 1'
These results led Mendel to present his Law of lndepé'nd'en;(
 Assortment i.e., the distribution of one pair of factors is

' i:}dependent of the distribution of the other pair.
. 9.(a) What is aging? How will you explain this procesi?

% 4

| “Aging”:




