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Biology ' :
Time: 20 Minutes (OBJECTIVE TYPE) | Marks: 17

| h question
e -pOS-SIble gl o which you think is correct, fill that |

circle in front of that question with Marker or Pgn Ink i'n
the answer-book. Cutting or filling two or more circles wil ,

-esult in zero mark in that question. ki
1.1- The blood vessel supplying the blood to BOW_man’s
capsule is: i e
(a) Afferent arterioles vV
(b) Efferent arterioles
(c) Renal artery

(d) Renal vein _ e o
2. A network of closed tubules without internal opening

is called: er | LAl
(a) Metanephridium (b) Protonephridium viers
(c) Nephridium (d) Sub-metanephridium
3-  The sclerenchyma has thick secondary walls usually
impregnated with: Ria e '
(@) Chitin _ (b) Pectin X
(c) Silica (d) Lignin ¥ = =8 %
4-  The plantigrade animals used to walk on their: =
(a) Digits (b) Tips of toes
(c) Soles vV (d) Belly -

5-  The part of human limbic system:
(a) Amygdala v/ (b) Thalamus

(c) Cerebrum (d) Pons B

6-  The leaf unrolling is promoted by red light in:
(a) Monocot v (b) Dicots A
(c) Ferns

,... (d) Gymnosperms

The corpus luteum secretes a hormone:
(@) Oxytocine (b) Progesterone 4 '
(c) Oestrogen (d) Testosterone

,




(a) Polygenic €
(c) Monogenic i L Plelotroplc ;;.;;:-.-
Cystic fibrosis patlents lack a gen
‘trans-membrane carrierof: =
(a) Sodiumion (b) Potassmm IQE‘;?{*_;----
(C} Carbonate ion (d) Chlonde |0n gt

. “ '-\"*" ,'+.

(@) Indianrhino  (b) Indus dolpﬁhln?f
(c) Cheer pheasant (d) T|ger PR

The term niche was first pr‘*"

Grinnell, an American: m bR
(a) Embryologist "(b) Ecol"“
(c) Ornithologist ¥ (d) Physiolo ” ..
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The zoological name of leopard ~— atis:

(a) Felis- domestica  (b) Felis-lec .

and destroy as many as ezcm 1
(a) One million 1/ (b) 'F‘"‘ '_' ge
(c) One bilion  (d) Two billien
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Biology

_ )
Time: 2.40 Hours | (SUBJECTIVE TYPE) Marks. 68

SECTION-I

2. Write short answers to any EIGHT (8) questions: 1
(i) Define anhydrobiosis.

LD Terrestrial animals can tolerate dehydration and it differ.
in various animals. This .characteristic is * known 4k
anhydrobiosis. g o o ds
(i) Differentiate between haemodialysis and per;i
dialysis. G 'p eritonea

LD Haemodialysis: . _ T
Haemodialysis means ‘cleaning th bloodt
> mear ng the blood’.
procedure, blood is circulated through a machine w

6
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e
(V) Differentiate between ligament and tendon.

E‘.IB Ligaments attach bone to bone and are slightly elastic
while tendons attach muscles to bones and are non-elastic.

(vi) Compare hinge joint with ball and socket joint.

. Ball & Socket Joint

The joint that allows the | 1.  The joint that allows the
movements in WO movement in several
directions. directions.

At these joints, p_air of | 2. Such joints have at least
muscles are arranged In two pairs of muscles |

the same plane as that oresent perpendicular to
of joint. each other.

3. Elbow and knee jointare | 3.  HIp joint and shoulder
the examples of hinge joint are the examples of

Ll |  ball and socket joints.
(vii) What is vernalization? g T

LU Biennial and perennial plants are stimulated to flower by
exposure to low temperature. This IS called vernalization. g

(viii) What is apomixes? .. |
Ansg Apomixis is an asexual ‘mode of seed formation that
nroduces clonal projeny with a maternal genotype. It primarily
nfluences reproductive events in the ovule of flower. ===
(ix) What is grazing? How grazers. affect the texture of
s0il? ’ ? - Loinany
LUD> Grazing is a method of feeding in which a herbivore feeds
on plants such as grasses, or other multi-cellular organisms
such as algae. i e it
(x) Where the desert ecosystem are found in Pakistan?

IXiD>» |n Pakistan, the desert ecosystem located in western
Punjab (Mianwali and Bukkar) where it is known as “Thal”. e

(xi) Name two pathogenic and two congenital diseases.
E‘JB Two congenital diseases: e oo

(i) Hemophilia, (ii) Down'’s syndromes. OB Ry - 2

(i) Malaria, (ii) Smallpox.
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.renewable resources.

(xii) Differentiate hetween renewable and non

m Renewable Resources.
These are never depleted an

Air. water, food, land, forests an

resources.

Non-renewable Resources. i | | .
These resources are exhaustible and once consumed

cannot be replaced. These include various metals, non-metallic

minerals and fossil fuels (coal, oil and natural gas). _ -
3. Write short answers to any EIGHT (8) questions: 16

(i) What is chlorosis? How it s caused? 2 ey
[ Chiorosis is a deficiency disease In plants that lead to

nale or yellow coloration of leaves due to the deficiency of

certain elements such as low chlorophyll synthesis. === =
(i) Differentiate between active and resting membrane
potential. = - - S o

Ansg Resting Membrane Potential: s ¥ &

A typical neuron at rest is more- positive electrically
outside than inside the cell membrane.: This net difference in
charge between the inner and outer - surface of a non-

conducting neuron s called the resting membrane potential
Active Membrane Potential: e - it

After initiation of nerve impulse, there is a remarkable
ocalized change - in. the resting membrane potential. It
disappears for a brief instant and is replaced by a new pOt'entiall
called active membrane potential. B e, TR
(i) What is Parkinson’s disease?

Ans 28t S a nervous disorder, characterized by involuntary
tremors, diminished  motor power and rigidity. The ‘mental
faculties are not affected. The disease is believed to be caused
by cell death in a brain area that produces dopamine. Onset of -

disease is usually in 50’'s and 60’ isease

| _ s. The disease is
progressive, the patient may live for many years 23 Slowy
(lv) Define gene linkage and gene 'ihkage-g}oups _

LID> Gene link | S| 3

age Is a physical relationship between genes.
cnromosome carries its linked gene en blgc In tﬁ:r‘]'fgremnegfg
inkage group. Man has 23 linkage groups. *

d are re-cycled in the nature.
d wildlife are renewable
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Linkage groups.
The number of linkage groups corresponds to the number

of homologous pairs of chromosomes. Man has 23 linkage
groups. Genes for colour blindness, haemophilia, gout and

hypophosphatemic rckets form one linkage group on human X-
chromosome. Similarly, gene for sickle-cell anaemia and

albinism make another linkage group on human chromosome

11.
(v) What is heterogametic individual? Give example.

LD Man is heterogametic because it forms two types of
sperms; half the sperms have X chromosomes while the other

| half are without any sex chromosome. A gamete without any
. sex chromosome is called nullo gamete. E i e
(vi) Give significance of test cross.

LY Mendel devised a cross called tesf Cross wh|oh IS used to
test the genotype of an individual showing a .dominant
phenotype. It is a mating in which an individual showing a

dominant phenotype is crossed with an individual showing its
recessive phenotype. This cross finds out the homozygous oF .

heterozygous nature of the genotype.
(vii) What is gene pharmlng’?

LD Gene pharming is a technology that SC|ent|sts use to alter
an animal’s own DNA, or to splice In new DNA calted a

transgene, from another species.
(viii) What is palmdromlc sequence'?

- QD> Bacteria produce a variety of such restriction enzymes
‘which cut the DNA at very specific’ sites characterized By
specific sequence of four or six nucleotides arranged

symmetrically in the reverse order Such sequences are known

as palindromic sequences.
(ix) * Define gene therapy. Name two maln methods of

gene therapy.

LY>» Gene therapy is the insertion of genet|c matenal |nto
‘human cells for the treatment of a disorder. It mcludes
orocedures that give a patient healthy genes to make up for
faulty genes and also includes the use of genes to treat various
other human illnesses such as cancer and cardlovascutar

diseases.

]
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There are two main method used for gene therapy:

1. Ex-vivo-gene therapy.

74 In-vivo gene therapy.

(x) Define synecology. et T
Ans i n of different communities

(grouping of population) .10 thei( ’
synecology.
(xi) What are lichens?

D Lichens are dual organism composed of _symblotic |
association of algae living within a fungus myce_h}Jm. The
lichens grow on exposed rock surfaces and are Important
colonizers of bare ground. The fungus gets food from aiga, =
while alga might get protection by the. fungus from intense
sunlight and desiccation or the minerals absorbed by the fungus
might be transferred to the alga. | A _
(xii) Differentiate between primary and secondary °
succession. - - e _ |
LD During primary succession, an ecosystem is forged from
bare rock, sand or clear glacial pool where there is no trace of
previous life. While, during secondary. succession, a new

ecosystem develops after an existing ecosystem is disturbed as-
in case of forced fire or an abandoned farm field.

4.  Write short answers to any SIX (6) questioné: 14
(i)  Define teratology and teratogens. @~ « =
Ansg Teratology: - | & it

The scientific study of congenital abnormalities and
abnormal formation is known as teratology. | |
Teratogens:

Any agent that can disturb the development of an embryo

or fetus is called teratogen. Teratoge it |
in the child. e Jeh may cause a birth defect

(i) What are Intercalary meristems? Give their role.
Ans Intercalary meristems: | -
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(iii) Differentiate between sense and anti

DNA.

@ Transcription is the process in whi
DNA sequence encoding the gene is produced wit

enzyme, RNA polymerase. Only one of the two str
are transcribed. This strand is called template S
antisense strand. The opposite strand is called coding S

the sense strand.
(iv) Define poin

D> point mutations are mutational ch _ %
message itself, producing alterations in the sequence of DNA gﬁ

molecule. If alterations involve only one or a few base pairs in
the coding sequence they are called point mutations. | ‘

Examples of point mutations:
Sickle cell anaemia and phenylketon

«xnown examples of point mutation. -
Where codon and anticodon are S

m Codon are found on messanger RNA, whilé anticodons .
(complementary of codons) are found on transferRNA.
(vi) How cytokinesis occur in piants? |

ch an RNA copy of the
h the help of
ands of DNA

trand or the -
trand - or

t mutations. Give one example.
anges which affect the

uria are very well- |

ituated?

es (44 antosomes of x). Individuals with this
ive pregnancy and are aborted.
le appearance with short stature,
d complete absence of germ

only 45 chromosom
condition often do not surv
Those who survive have-femaile

webbed neck, without ovaries an

(viii) Define the term Neo-Darwinism.

IXi>» Neo-Darwinism is known as modern synthesis. It IS call'ed"“' '
a synthesis because It integrated discoveries and ideas from :
many - different fields. including paleontology, taxonomy,

biogeography, and, of cOUrse, population genetics.

n
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(ix) What are endangered species?
from Pakistan.

LD A species which is In imminent danger of extinction

throughout its range.
In Pakistan. Indus dolphin, B

Great Indian bustard, Houbara bu_s
among the animals near to extinction.

SECTION-II

NOTE: Attempt any Three (3) questions.
Q.5.(a) Discuss major homeostatic functions of the liver. (4)

LY For Answer see Paper 2017 (Group-l), Q.5.(a). .
(b) Define succession. Explain the different stage of
xerosere. | -. s PR R
LI succession: ~ L TS
Succession is a sequence of in the community structure -
of an ecosystem over a period of time. Community changes
Slter the ecosystem in ways that favours the competitors and
species replace their nredecessors in somewhat predictable
nanner until a stable, self-sustaining climax community IS
reached. ' o T Wy e

-
L

Xerosere has the following different stages:

(i) Crustose lichen stage: .

A crust is any external protective surface and crustose
means crusts on the substratum. Special types of Iichens_get*
mpregnated in the form of crust. They can live in extreme
conditions. Sometimes, their surface is wet due:to rain and
dewdrops. They absorb water during dry season. They are
quiescent or dormant, normally desiccated during dry season.
(ii) Foliage lichen stage: ' SORE

In this stage, the lichens are just like crumpled leaves
attached at one point. It produces shade to the crustose lichens
as a result of which their growth Is reduced or debf‘ea"séd?"l"'hé
area becomes rough with more and more fissure and

depressions develop. Common examples are, Derma‘tocarpo'n,- '
Permellia, etc. At this stage, other plants _inv‘ade‘ca-lledmoSs |
lsﬂt:—;a}ge, because now soil IS more porous with some,..fli-t'te__rfof
ichens. B

iackbuck, Common leopard,
tard, white-headed duck are
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(iii) Moss stage:
This IS the third stage with mosses like, Polytrichum,

Tortula, etc. They compete with lichens for water and penetrate
much deeper into the soil as compared to the lichens, adding
more humus to the soill. .
(iv) Herbaceous (plant) stage:

Small seedling of herbaceous plants now establish due o
the more availability of moisture, humus and soil for anchorage

(v) Shrub stage:
Shrubby plants now start growing, dommatmg shadowmg

herbaceous plants which die to add more humus to the soil.

(vi) Climax forests:
The soil is improved to an extent that it now allows the

growth / establishment of woody plants. The shade of these
plants inhibits the growth of most plants other than mosses,
lichens, a few ferns, etc. Woody plants dominate and this stage
in succession remains essentially the same if nothing changes
in the environment to upset the balance. Because it is a stable
stage in succession, the woody forest is considered to be the

climax stage for this reglon

contraction? What does it explam?

LY For Answer see Paper 2015 (Group-1), Q.6. (a)

(b) What hypothesis did beadle and tatum test in their
experiment on neurospora? 4 (4)

LU Beadle and Tatum exposed Neurospora spores to X-
rays, expecting that DNA in some of these spores would

experience damage in the regions encoding the ability to make
compounds needed for normal growth. DNA changes of this

kind are called mutations and the organisms that have

undergone such changes are called mutants. Initially, they
allowed the progeny of the irradiated spores to grow on a
defined medium containing all of the nutrients necessary for

- growth, so that any growth deficient mutants resultlng from the
irradiation would be kept alive. o
To determine whether any of the progeny of the |rrad|ated7;"
spores had mutations causing metabolic deficiencies, Beadle ot
and Tatum placed subcultures of individual fungal cells on a
" “minimal” medium that contained only sugar, ammonia, salts, a




ch. Beadle and Tatum
isolating many growth deficient

hers added various chemicals to the
| e that would enable a

given mutant strain to grow. This procedure allowed them to
| cal deficiency that strain had.

permitted several mutant

strains. dubbed arg mutants, to grow. When their_chromos_omal
positions were ocated. the arg mutations Were
in three areas. (RN

Q.7.(a) Write any four differences
chemica! coordination.

~eurons linked together directly oOr via the central nervous
system, to form network that connects the cell or organs which
eceive stimuli (receptors) and those which carry out actions or
responses (effectors). The neuron has the capacity to generate
and conduct impulses which travel across the synapse and
hass from the receptors to the effectors, brings about nervous

coordination.
Chemical Coordination: | | i
n animals, it involves endocrine system which comprises

endocrine glands in various parts of the body, which secrete
hormones. The endocrine or ductless glands are, with a few
exceptlons, descrete groups of cells, which make specifiC
chemical compounds called hormones (Greek hormone IS
exciting, setting in motion). Endocrine system consists of some

20 endocrine glands / tissues lying in different parts of the body
(b) Describe wild life as renewable resources. (4) ;

LD For Answer see Paper 2016 (Group-l1), Q.5.(b).
Q.8.(a) Write a note on tissue culture and cloning. 1 (4)
LD For Answer see Paper 2013, Q.8.(a). o




~ (b)

Ans Sex-linkage in Humans: |

Humans have many X-linked traits of which some like

haemophilia and colour blindness are recessive while others

. like hypophosphatemic or vitamin D resist rickets are dominant.

X-linked dominant is a trait which 1s determined by an X-linked

dominant gene, while X-linked recessive Is a trait that 1S

" determined by an X-linked recessive gene. Their patterns of

. inheritance are very different from each other. ' ik

. X-linked recessive inheritance: | & |

,L Experimental matings are not practically possible 0

® humans. Mode of inheritance of human traits can be traced

& _through pedigrees. " ' - &

. Genetics of Haemophilia: B _ |
Haemophilia is a rare X-inked recessive frait. =

Haemophiliac's blood fails to clot properly after an injury,

because it has either a reduction or malfunction or compiete

absence of blood clotting factors. It is a serious hereditary

| disease because a haemophiliac may bleed to death even from

. minor cuts. Haemophilia is of three types:” A, B- and Ca=

F Haemophilia A and B are non-allelic recessive sex-linked, but

% haemophilia C is an autosomal recessive frait. 80%

[ haemophiliacs, suffer from haemophilia A due to abnormality of

A 1750 ' - CCall
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in humans with one examp|e- (4)

factor. VIl about 20% suffer from haemophilia B due to
disturbance in factor IX, but less than 1% suffer from
haemophilia C due to reduction in factor Xl. Being X-linked
~ recessives, haemophilia A and B affect men more than women,
P-P’.:Z haemophilia C affects both the sexes equally because it is

1
E

autosomal. Chances for a man to be affected by haemophilia A
and B are greater than a woman. A woman can suffer from
haemophilia A or B only when she is homozygous for the
recessive allele, but a man with just one recessive allele will
display the trait. Haemophilia A and B zigzag from maternal
grandfather through a carrier daughter to a grandson. It never
passes direct from father to son. Gene for normal is H. Gene for
haemophilia A is h. In generation | of this pedigree, a man (I -
2) suffering from haemohpilia A marries a normal woman (I -
1). He passes haemophilia gene to his daughter (II - 2)throu§|jf;
" his X chromosome. He cannot pass this,gene to his son (Il - 3)

-,
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beceives only Y chromosome from him. His |
1 - 2) also receives another X but with normal |
from her mother (I — 1). The daughter looks
phenotypically normal, but she is heterozygous and a carrier for |
the recessive gene. When she marries a normal man (II — 1) |
she passes her father’s trait to one of her two sons §III ~4) th |
inherits grandfather’s X from her. The single recessive allele for |
‘haemophilia expresses successfully in the hemizygous _
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