1.1- For the forma

originate from:
(a) Endoplasmic reticulums

(b) Golgi complex vV
(C) Chloroplast
2. A group of inter-k

(a) Community

’ (c) Population vV (d) Ecosystem o
2. Which of the following is a bone of axial skeleton:
(a) Humerus (b) Femur ' pd it
(c) Tibia ~ (d) Rib ¥
4- Lichens are an example of:
(a)- Parasitism (b) Mutualism v o |
(c) Predation (d) Commensalism :
5- The plant hormone that inhibit the growth of latera
shoots: '- : e
(a) Cytokinin (b) Gibberellin
(c) Auxin ¥ (d) Ethene
6-  Which of the following biomes is i hun
activities: e T
(a) Grassland (b) Desert v

(c) Coniferous forest (d) Savana

7-  Which one pf the following is a type of asexual reproduction:
(a) Fertilization  (b) Vernalization !

(c) Apomixes 4 (d) Photoperiodism




the kidney through a duct called:
(b) Pelvis
(d) Nephron

(b) Protozon

(d) Bacterium v
e following is a “Start” codon:

produce:
(a) Oxytocin
(c) Anarogen
14- Nissl’s granules aré g
(a) Mesosomes
(c) Ribosomes Vv
15- In which stage of prophase
(a) Leptotene - (b) Zygotene
(c) Pachytene v (d) Diplotene

16- Environmental buffer is a:
(a) Desert (b) Grassland

(c) Community (d) Forest vV
les are found in:

(b) Freshwater prdtozda ‘*1/ R _

8

v (b) Oestrogen

- (d) Prolactin
roups of:
(b) Lysosomes :

(d) Chromosomes :
-|, crossing over occurs:

(a)

(C) Terrestrial animals
(d) Marine plants
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2 Write short answers to any El
_ Name the unpaired facial bones.

Differentiate between
osmoregulators.

LD Animal body fluids are kept isotonlc_ tothee)flt‘gpa[
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animals thus do not require actively to adjust thelrlnt
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The animals whose body fluid concentrati jiffer
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noticeably the outside environment actively regulate, 0
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discharge excess water in hypotonic and excrete ?S'a_'lﬁté m
hypertonic conditions, therefore, are called as osmoregulators.
(iii) What is lithotripsy? | % P

LD The kidney stones have been removed by kidney
surgery. Presently, lithotripsy is used for non-surgical removal
of kidney stone. It is the technique used to break up stones that
form in the kidney, ureter or gall bladder. There are several

ways 10 do it, although the most common is extracorporeal
shock wave lithotripsy. | ' a3 |

(iv) Differentiate between photonasty and t_hermonaSty;
LUD Photonasty: RS

g I'he principal stimulus is the photoperiod.,

2. The flowers open and close due to light intene;
. of [
T'hermonasty: ght !"teQE!W.
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heat shock proteins?

what are

Viost plants have ada_pted to survive in heat stress as the
of temperature regions face the stress of 40°C and

£ 16 mperate. The cells of these plants synthesize large

aboVe es Of special proteins called heat-shock proteins. These
oteins embrace enzymes and other proteins thus help to

prevent denaturation.
i) what is hematoma formation?
@ Hematoma formation:

When a bone breaks, the blood vessels in the bone itself,
ond perhaps in surrounding are torn resulting hemorrhage. As a
osult, @ hematoma, a mass of clotted blood, forms at the
fracture site. Soon after, bone cell deprived of food begin to die

and the tissue at the fracture site becomes swollen and hence

painful. _
(vii) What is discoidal cleavage?

[X® In bird’s egg, the process of cell division is confined to the
small disc of protoplasm lying on the surface of the yolk at the

cleavage.
(viii) Differentiate between apical me |

meristem.

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

shoot and are primarily ~oncerned with the extension of plant
body. These are perpetual growth zones found at the apices of
roots and stems. They are responsible for increase in the -

Lateral Meristems: _
| ateral meristems are cylinders of dividing cells. They are

oresent in dicots and gymnosperms,. Vascular and cork
cambium are the examples of lateral meristem. They play an

important role in the increase in diameter of stem and root and

in secondary growtn are determinate i.e., they grow to certain
size and then stop e.g., leaves, flowers gnd fruits; while others
are indeterminate i.e., they grow by meristems that continually

replenish themselves, remaining youthful e.g., vegetative
and stem. S




[ ) Solved Up-o-Date Papersfiiil 9@ i Wgsﬁ@i
(ix) What is mitotic apparatus?

LID The specialized microtubule structure includin
spindle is called mitotic apparatus.

(x) What is metastasis?

Ans In contrast, the cells composing a malignant tumor Or
cancer, divide more rapidly, mostly invade surrounding tissues'
gel into the body's circulatory system, and set up areas of
proliferation, away from their site of original appearance. Thig

spreaad of tumor cells and establishment of secondary areas g
growth is called as metastasis.

(xi) What is genetic drift?

Ans_ It is the change in frequency of alleles at a locus that
occurs Dy chance. In small populations, such fluctuations May
'ead to the loss of particular alleles. This-may occur in a small

Population when a few individual fail to reproduce and then
genes are lost from the population. > 8

(xii) Name any four animals, declared extinct in Pakistan. :

Ans_ In Pakistan, following four animals, declared extinct:
1. Cheetah 2.Tiger 3. Asian lion 4. Indian rhino

3.  Write short answers to any EIGHT (8) questions: 16 L'

()  Define diurnal rhythms. How they are different from
circannual rhythms? | ~

Diurnal Rhythms

If biorhythms are of _

cabbage and lettuce (

flowers fresh. They can also be used to
some seeds.

(iif) What are effectors? Give their types.

EEB These are the structures which res

stimulated by impulse coming via motor neuron. The principal
effectors are glands, which respond by secreting, and muscles
which respond by contracting. e f

as well as keeping
break dormancy of
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Fo|lowing are the types of effectors:

s Reflex arc 2. Nerve impulse 3. Synapse
ihe Oestrous cycle.

@ Oestrous cycle 18 a reproductive cycle found in all female
L hammals except human being. In this cycle, the estrogen
- repares the uterus for conception partly and also
follicle Jevelops ova. At this stage, female needs a physical

f mating for ovulation. Snhe exhibits the desire for

is said to be on “heat’. .
nifferentiate between oviparous and viviparous animals.

n terrestrial conditions, fertilization is internal. Sperms

are lodged in the female body where fertilization OCCUrS. This
may lead 10 external development as in reptiles and birds. They

ay shelled eggs to protect the developing embryo from harsh
21 conditions. Such animals are called oviparous.. '
n mammals, internal fertilization leads to internal
elopment of embryo is accomplished
nside the female body, which gives birth 10 young one. Such

2nimals are called viviparous. . _
(vi) Whatis haploid parthenogenesis? Give on’erexa_m'ple.

X The eggs may be fertilized or may not be fertilized from the
stored sperms. The haploid egg develop into haploid offspring, itis

oyoung females.
ces? Give their significance.

[XD> 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. : Wl
(viii) Define genomic library. Ve
X A genomic library Is 2 collection of bacterial or

i ones. each clone containing a particular

segment of DNA from the source cell. For making a genomic
« DNA is simply sliced up into pieces, and
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What is heterochromatin and euchromatin?

> Highly condensed portions of the chromatin are called
Some of these portions remain permanently

eterochromatin.
o that their DNA is never expressed. The reminder

of the chromosome called euchromatin.

jii) What are Okazaki fragments?
lagging strand which elongates away from

ntinuously as a series
ents,

IiB>» |n contrast, the
he replication fork, is synthesized disco
+f short segments that are later connected. These segm

.lled Okazaki fragments.
(iv) Name types of RNA.

I The class of RNA found in ribosome Is called ribosomal
RNA (rRNA). During translation, rRNA provides the site where
d In addition to rRNA, there are two

polypeptides are assemble
~ther major classes of RNA in the cells: transfer RNA (tRNA)
-nd messenger RNA (mRNA). Transfer RNA molecules
ansport the amino acids to the ribosomes for use in building
the polypeptides and also position each amino acid at the
correct place on the elongating polypeptide chain. Human cells
contain about 45 different kinds of tRNA molecules. Messenger
2NA are long strands of RNA that are transcribed from DNA
and that travel to the ribosomes to direct precisely which amino
-cids are assembled into polypeptides.
(v) Whatis Bombay Phenotype? i
X The expression of ABO blood type antigens by A or IB
gene depends upon the presence of another gene H. The
recessive allele h cannot insert sugar molecule to glycoprotei'n;
herefore. hh individuals lack the site of attachment for antigen
A or antigen B. Thus A and B antigens cannot adhere to their
RBC and fall away. Their RBC lack A and B antigens although
they do not lack I* and 1B genes. They are phenotypically like

0. but are not genotypically O. Their phenotype Is. called

Bombay phenotype.
(vij What is MODY? % '

; - -
XD MoDY is known as Maturity Onset Diabetes of the
Young. | , |
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. nto vectors (1.e., P |
pieces are put into o ‘entire collection of bacterig, Q

taken up by host bacteria. Th _ or
bacteriophage clones that result contains all the genes of thag

organism. _ +.2 |
(ix) Write down the types of living organisms found n

limnetic zone.

XD In this zone, enough light penetrates O Suppoy

photosynthesis. Here, phytoplankton InC
(blue-green algae) which serve as producers. These are eatgy, |

by protozoa and small crustaceans, which in turn are CONSumey l

by fishes. _
(x) Differentiate between climate and weather.

LUD Life on earth, specially on land, is affected by both "
weather and climate. ; 5

Weather refers to short-term fluctuations in temperatyre
humidity, cloud cover, wind and precipitation over periods 0%
hours or days. Climate, in contrast, refers to overall patterns gf
weather that prevail from year-to-year even century-to-centy '
In a particular region. ' ¢

(xi) Define renewable and non-renewable resources




LI An animal that prey |
predator IS a consumer. The anii

The overall process IS called pr
the pr -er)t;e sizes of po%ulations of predator and prey are relatgq |

to each other. The size of each population is determined by thg |

cize of the other. If the number of prey is large, this (;eads to an
ncrease in the number of predators, as predatqr feeds upon the |

prey, the number of prey begins to fall.
(viii) Define autecology with the help of an example.

LI A single population’s relationship to its environment g

~alled as autecology. For example, we studying 50 to 1Qq
nlants of soybean. in order to know the effect of water pollution

on their growth and yield, when we studying the single or ong
population of soybean plant, this study is autecology.
(ix) Define succession. i

LD succession is a sequence In the CommUnity structure of
an ecosystem over a period of time. Community changes alte
the ecosystem in ways that favours the competitors and spécies

replace their predecessors in somewhat predictable manner
until a stable, self-sustaining climax community is reached. _

SECTION-I




cor Answer see Paper 2014, Q.5.(b).

| 5562 write note on human appendicular skeleton.  (4)

The appendicular skeleton consists of pectoral girdle
pendages (fore limbs), and pelvic girdle and appendages

|
J
|
a

Fradnagd

Fig. Human skeleton.

, pectoral Girdle and Fore Limb:
Pectoral girdle comprises scapula,

} clavicle. The clavicle connects s
The fore limb consists O

carpals, 5 metacarpals and 14 phalanges. S
Humerus forms ball and socket joint with scapula, whileat
inge joint with radius and ulna. The

eight wrist bones called carpals.

framework of palm of the
attached to the metacarpals. They support the fingers.

pelvic Girdle and Hind Limb:

supports the pelvic region. * :

The hind-limb consists of 1 femur, 2 tibia and fibula, 7.

tarsals 5 meta-tarsals and 14 phalanges. Femur is the proximal
th the hipbone, it is a ball and

bone which forms a hip joint wi is @
socket joint. At the distal end. the femur forms knee joint with

the proximal end of two parallel DO ibia and fibula.
: o 8i 7% . Ty ith 'ght 5
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tarsals, which are also distally attached to five metatarsal boneg
of ankle. Five rows of the fourteen phalanges of the toes are

attached to metatarsails.
(b) Explain evolution from prokaryotes to eukaryotes (4)

Ansg One of the speculations trying 1o explain the origin of life
s that it may have begun deep in the oceans, In underwater hot
springs called hydrothermal vents. These vents could have
supplied the energy and raw materials for the origin and
survival of early life forms. A group of bacteria, called

archaeobacteria, that tolerate temperatures up to 120°C and

seem to have undergone less evolutionary change than any
other living species supports this vent hypothesis. 2

The nutrients produced in the primitive environment would
have limited early life. If life was to continue, another source of
nutrients was needed. Photosynthesis, probably freed living
organisms from a dwindling supply of nutrients. The first
photosynthetic organisms probably used hydrogen sulphide as
a source of hydrogen for reducing carbon dioxide to s'ugars.
Later, water served this same purpose and oxygen liberated by
photosynthetic reaction began to accumulate in the
atmosphere. Earth and its atmosphere slowly bega"'n to change.

Ozone in the upper atmosphere began to  filf ;
radiations from the Sun. g o filter ultraviolet

first proposed Dy
the aerobic bacter
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~ells. The possession of these mitochondria-like

caryotic
gﬁdosymblonts brought the advantage of aerobic respiration to

osl.

he clagella (whiplike structures) may have arisen through the

n of prokaryotes similar to spiral-shaped bacteria called

etes. lnge§tion of prokaryotes that resembled present-

1ay cyanobacteria could have led to the endosymbiotic

sevelopment of chloroplasts in plants. poer

another hypothesis for the evolution of eukaryotic cells

oroposes that  the orokaryotic cell membrane invaginated

folded inward) to enclose copies of its genetic material. This

nvagination resulted in the formation of several double-

nembrane-bound entities (organelles) in 2 single cell. These

entities could then have evolved into the eukaryofic

mitochondrion, nucleus, nucleus, chloroplast, etc. L e
Whatever the exact mechanism f{

sukaryotic cell might be, the formation O

i a dramatic increase in the complexity _

forms on the earth. At first, these newly formed eu

existed only by themse
svolved into multicellular orga |

r"! Ancestral
\u mocboflagellate

Heterotrophic cukaryotic

gell tubinias energy
by vaiing other argauniams)

Lukarvetle
(1) cell | : (b)

the evolution of the eukaryotic cell. O
(b) Membrane invagination hypothesis. (.'1)_1 |
A prokaryotic cell (2) Duplicates its genetic material (gonome) (3) The
nlasma membrane then invaginates to form double membrane-bound

separate from each other (4) The

organelles, and the individual genomes |
hile the other organelle genomes

nuclear genome eventually enlarges, W
ulting in a eukaryotic cell.

-h

Fig. Two hypothesis on
(a) Endosymbiont hypothesis,

lose many of their genes, res
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n turn, formed organsg

became specialized into tissues, which, |

for many different functions. These r'nultic;?lIulsirrofr?rrn ﬁ;i : Sthen

adapted themselves to life in a great variety O e-n |

Q.7.(a) What are receptors? Describe their different type(s_
4)

Ansg The neuron fibres and cell bodies can be e_xcited by
small electric shocks, .mechanical, chemical, light ang

temperature stimuli. Receptors detect changes in the externg
and internal environment of the animal. Th? repeptor may be ;3
cell. or neuron ending or a receptor organ. Receptors arg |

classified as follows:

(a) Chemoreceptors: ' £ 2 s
These are for smell, taste and for blood CO, oxygen,

glucose, amino acids and fatty acids (e.g., receptors in the

hypothalamus).

(b) Mechanoreceptors: | .
These detect stimuli of touch, pressure, hearing and

equilibrium (e.g., Free nerve endings + expanded tip endings +
stray endings). | aicn '
(c) Photoreceptors (Electromagnetic receptors):

These respond to stimuli of light: for ex e |
rods and cones. e .
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W —  \joreover, each receptor organ is specialised to receive a

B °  particular type of stimulas and this is carried to the
particular area of the brain.

nescribe nitrogen cycle. ' : (4)

(b)
@ For Answer see Paper 2015 (Group-il), Q.7._(a).

Q.8.(a) Write a note on test tube babies and identical twins. (4) '

[ Recent biotechnical advantages has led to many
mprovements in human life. One of the important aspect is the
test tube babies. Parents which are unable to enjoy the normal
process fertilization and birth of their offspring due to some
physiological and physical abnormalities in any of the two
parents are being benefited with this method. - s
Parental sperm and ovum is fertilized in vitro -- outside the

female body and then the zygote Is implanted back into the
mother  uterus, placenta establishes and remaining
development takes place in the body of the mother leading to

normal birth. |
() What are chromosomes? What do you know about
their types? - | 4 _ 4 (4)

Ansg Typically a chromosome is made of chromatids,
centromere, (primary constriction), and a secondary

constriction.

Centromere

Secondary
constriction

Centromerc
(primary
constriction)

Sister chromatids o
Fig. Structure of a chromosome. -

Chromosomes may widely differ in appearance. They
vary in size, staining properties, the location of centromere, the
relative length of the two arms on either side of centromere, and
the position of constricted regions along the arms. The
particular array of chromosomes that an individual possesses is
called its karyotype. Karyotypes show marked differences
among species and sometimes even among individuals of the
Same species. ' Yo

e -
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Fig. A human karyotype. | -.
The chromosomes are called telocentric, acrocentric, syp-
metacentric and metacentric depending upon the location of
centromere between the middle and tip of the chromosomes.




differentiation of cells. In' the process of regeneration many of
the various cell types which were present in the missing part of

the body are replaced by the differentiation of cells e.g., in
fatwarms, and planaria the unspecialized cells. neoblasts,
which are always present in the body of adult are mobilized and
migrate to the site of amputation, where they differentiate into
specialized cell types. But in other organisms like salamanders
or newts, some of the specialized tissue cell types in the stump

of an amputated limb apparently dedifferentiate (become less

specialized) and then proceed to differentiate into the same and
probably different types of cells. ' '

(b) Define and explain Mendel’s Law of Segregation. (4)

Ans g Mendel proposed that each contrasting form of a trait,
e.g., roundness or wrinkledness of seed was determined by
particulate hereditary factors, which he called ‘elementen’.
These factors carrying hereditary information were transmitted
from parents to offspring through gametes. Each pea plant had
a pair of these factors, one derived from male parent and the

otner from female parent. Both of these factors together :
controlled expression of a trait. He designated dominant factor ,
with a capital letter and recessive factor with a small letter; e.qg.,

R for roundness factor and r for wrinkledness factor. Johannsen:
renamed them as ‘genes’. £y R

The true-breeding round seed plant of P, generation

carried '‘RR” alleles while the true-breeding wrinkled seed pl'ant
of P, carried ‘rr’ alleles. When both the alleles of a gene pair in

an organisms, are same, the organism is homozygous for that
J€ne pair. An individual with a homozygous genotype is a
hOmozygote_ | ' iR 0 e _
S Mendel inferred that the factors of a pair (alleles)
“Parated from each other during gamete formation so that




T X Solved Up-to-Date Papers W {108F

each gamete got only one factor (allele) for each t.rait. S0, half
the gametes got one allele, and the other half carried the OthEr
allele. Fertilization was random. When male gamete carrying

factor (R) fertilized female gamete with factor (r), the complete
set of the two factors (Rr) for the trait was restored In Zygote

The zygote developed into F, offspring that was heterozygous

Rr', because the two alleles of its gene pair were different from
each other An individual with a heterozygous genotype is 3
heterozygote. F, offspring (Rr) was a monohybrid for seed

shape: it was round in phenotype but heterozygous in
genotype. Its alleles also segregated during gamete formation.

.

Fig. Segregation of aileles during gamete formétioﬁ. it
Punnett square indicates that Y of F., progeny would have

been ‘RR’ (homozygous round), ¥ + % =
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d label pelvic girdle of frog. (dorsal view) (5)

arn

® _ ium \

¥ * ;
B lliacfrest A

8 Aricular £
& Surface for &
8 Urostyle 1.34

Acetabulum T |
’ il

Pubis

Acetabulum

| lschium

belvic Girdle (Slide View).

cedure to investigate soil

Ischium

Dorsal view of pelvic girdie. .

texture. (5) . " ¢

measuring cylinder an ‘ . in Qe e
- e | '- irrer completely. Then
the soil suspension. Note _the

For Example:
Hydrometer calibrated at 19°C.
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what is the role of auxins?

E
(iii)

Auxins:
These are indole acetic acid (IAA) or its variants:

In stem, promote cell enlargement in region behind apex.
promote cell division in cambium. |

T, L root, promot.e growth at very low concentrations. Inhibit
growth at higher concentrations. e.g., geotropism.

_ Promote growth of roots from cuttings and calluses.

3 Promote bud initiation "in shoots but sometimes
antagonistic to cytokinins and is inhibitory. |
B (i What are polytene chromosomes?

JAnsg Polytene chromosomes are giant chromosomes
common to many dipteran flies. They began as normal
chromosomes, but through repeated rounds of DNA replication
without any cell division, they become large, banded

| chromosomes. - or% Dk |

(v) Define peripheral nervous system.

Ans 88T comprises of sensory neurons and motor neurons,
which may form ganglia and the nerves. Ganglia ‘are the
concentrations of cell bodies of neurons. The nerves are the
bundles of axons or dendrites, bounded by connective tissue..




' R
| 2] Solved Up-to-Date Papersfsiiicssin

Temperature of suspension = 25°C.

T'emperature above the calibrated value = 25 — 19 = 6oC
Corrected reading = 6 x 0.3 = 1.8 units to thé hydrometer "€ading
Similarly if;

Temperature of suspension = 15°C.

Temperature below the calibrated value = 19 - 15 = 40¢
Corrected reading = 4 x 0.3 = 1.2 units.

9. Reshape the suspension and kept it as such for 5 hours.

10.  After 5 hours again insert the hydrometer and note the
reading for clay, because slit also settles down above the
sand during this time. Ak WAL

11. Remove the hydrometer, note reading and make
(lemperature correction. - | 5 |

(D) Draw and label the hen’s egg. S S (5)
Ans Diagram of hen’s egg Is given below: |
| . ., Blastoderm
Outer hqmdr




