Aga Khan University Examination Board
Notes from E-Marking Centre on SSC II Biology Examination May 2015

Introduction

This document has been produced for the teachers and candidates of SSC Part II (Class X)
Biology. It contains comments on candidates’ responses to the 2015 Secondary School
Certificate (SSC-II) Examination indicating the quality of the responses and highlighting
their relative strengths and weaknesses.

E-Marking Notes

This includes overall comments on students’ performance on every question and some
specific examples of students’ responses which support the mentioned comments. Please note
that the descriptive comments represent an overall perception of the better and weaker
responses as gathered from the e-marking session. However, the candidates’ responses shared
in this document represent some specific example(s) of the mentioned comments.

Teachers and candidates should be aware that examiners may ask questions that address the
Student Learning Outcomes (SLOs) in a manner that requires candidates to respond by
integrating knowledge, understanding and application skills they have developed during the
course of study. Candidates are advised to read and comprehend each question carefully
before writing the response to fulfil the demand of the question.

Candidates need to be aware that the marks allocated to the questions are related to the
answer space provided on the examination paper as a guide to the length of the required
response. A longer response will not in itself lead to higher marks. Candidates need to be
familiar with the command words in the Student Learning Outcomes which contain terms
commonly used in examination questions. However, candidates should also be aware that not
all questions will start with or contain one of the command words. Words such as ‘how’,
‘why’ or ‘what” may also be used.
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Detailed Comments:

Question 1a

The diagram below shows some characteristics of alveoli.
air in and out

Which TWO characteristics, visible in the diagram, enable alveoli to perform their function
efficiently?

Better responses showed clear understanding of the stimulus-based questions. Such responses
focused on the features of the alveoli given in the diagram that enable them to perform their
function efficiently i.e. alveoli are richly supplied with blood capillaries/ alveoli have single-
cell thick epithelium or thin epithelium. The characteristic, sac-like structure, was also
accepted.

Example:

1+ Alvesu owe Single cell dhick . dnew, wmernlprare & vnade -i&f-‘? o canked

_ Eprebui lauges, wikien an oble aiwed(s £0¢ Yogid omd Cany ewehonte

2. Pveol 1S sumdumded oy Coppillome, wikidn Moke duffusian
_Ness Quck ornd 2O

Weaker responses either wrote features of alveoli not visible in the diagram such as moist
layer or features that were not related to the structure of alveoli. Other examples of weaker
responses include: alveoli take blood and air into lungs/ right and left arteries and ventricles
perform function in alveoli/ walls of alveoli are destroyed and it cannot come back to its
original position/ cell wall is thick and semi-permeable/ high blood pressure in arteries/
alveoli is full of pus and the fluid/ walls of alveoli speed up diffusion/ walls of alveoli are
quite broad/ alveoli have air spaces in between/ they remove waste products from the blood/
moist air and haemoglobin allow to perform its function efficiently.
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Example:

Question 1b

How do kidneys keep the composition of blood constant?

Better responses gave precise description of the role of kidneys to maintain blood
composition normal. Such responses highlighted two main functions of kidneys, i.e. removal
of excess water and salts from the blood while permitting selective reabsorption and removal
of urea and other nitrogenous/ metabolic waste products from the blood.

Example:

Kidneys keep the compotition of Licod wtan mnshm_ma. it.Pacugh presuie fift-
eratior I_:.id_ngj:; fiven the. bt uaten Salts and glucose ele from e Liced. Then b 4 seleclive

neokorphion B Me most of the walersalls and gucae are seokborbed n e Llsod, Tt algo secaeles

Brm of vTihe.
Some 1ons. twed nealinines sut efthe biood To keepits PH nor wol S o saneete wr'_w_'“&ﬂd-fhdq

Weaker responses listed the steps of urine formation, i.e. ultrafiltration, selective reabsorption
and secretion. Other responses wrote that kidneys keep the composition of blood constant by
maintaining blood pressure/ maintaining composition of glucose/ keeping acid base
concentration constant/ kidneys oxygenate blood and then carry it to the heart. One of the
responses stated that kidneys have adrenal glands present; when there is less concentration of
glucose in blood, it releases glucagon to bring blood concentration normal.

Example:

_Kedngy keep tue blood Compesttion  eonctunt

oy Aitbvation Mhe blood and  day excluding.
Zﬁ@m_ﬂoﬂpﬂﬂﬁlﬂ.ﬁ_ X T 4T aﬁgr’m DL (Wing.-
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Question 2

The diagram shows the path of a nervous impulse in case of a reflex action.

receptor

spinal
sensory
cord

effector

There are TWO errors (mistakes) in the diagram. Highlight these errors (mistakes) in the
diagram using circles and redraw the correct diagram.

Better responses identified two errors in the diagram (incorrect position of dorsal root
ganglion and missing relay neuron) and redrew the correct diagram.

Example:

wgt g

SCNS0rY Neurone ﬁj 4
?(

r'r;
)wh-ﬁ muﬁw

"‘r«qmb

effector
e O

Highlighting Error Showing Correction

Weaker responses failed to identify the errors in the diagram. They encircled receptor and
effector as errors and interchanged their positions as correction. In one response, receptor was
encircled as error and was drawn to the right side of the diagram as correction. Majority of
the weaker responses redrew the diagram without highlighting any correction. One of the
responses encircled both the arrows of motor neuron and reversed their direction. Another
response relabelled sensory neuron and motor neuron as motor neuron and relay neuron
respectively. Yet another relabelled sensory and motor neurons as receptor and effector
neurons respectively.
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Example:

spinal cord

Heﬁw '

Highlighting Error Showing Correction

Question 3a

Categorize the following parts of the human skeleton as axial or appendicular.

rib cage skull pectoral girdle vertebral column

Better responses categorised rib cage, skull and vertebral column as part of axial skeleton and
pectoral girdle as part of appendicular skeleton.

Example:
Axial Skeleton Appendicular Skeleton
Skl Pectorall Ciirdle
Rib Coge
Vertebral Coluwmn

| i
Weaker responses categorised vertebral column and rib cage as part of appendicular skeleton
whereas pectoral girdle as part of axial skeleton. One of the responses described axial and
appendicular skeleton. Another response mentioned jaws and arms as axial skeleton whereas
sternum and hip as appendicular skeleton.

Example:

[ Axial Skeleton Appendicular Skeleton ]

'-h-ruals.[cqlel*’—"”‘ :.cw-m'!-l“ ui» Qi) e Lae ead an sl eleben I
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8 |
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3
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Question 3b

How do hinge joints work? Give an example of a hinge joint present in the human body.

Better responses described the working of hinge joints that they move back and forth like the
hinge on a door and allow movement in one plane only. They also provided examples of
hinge joints such as knee joint or elbow joint.

Example:

The M\ﬂ'& jﬁim"’t wotl Elilke h.mqe own e doog wiaich
WIBVE mwk\j v o one p\m«.e 'ﬁ-:e K wee omd € bow
¥4 EchwA?'&e of ww::\}i? Aomw'\' A "-mipj

Weaker responses stated that hinge joint helps to move or to take step, for example foot.
Examples of other weaker responses include: it is a movable joint and its work is to move the
hand/ it allows movement in all directions/ example is vertebral column/ it is an immovable
joint e.g. skull/ hinge joint support in movement and give protection/ in hinge ligaments are
present and tendons also present, synovial fluid is present which reduces friction/ it is a
compact bone/ hinge joints are really sensitive/ they allow movement everywhere/ it is
present on the top of the arms/ hinge joints work as ball and socket joints.

Example:
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Question 4a

Why is parthenogenesis considered a type of asexual reproduction?

Better responses highlighted two features of parthenogenesis which make it a type of asexual
reproduction, i.e. involvement of only one sex or parent and development of an embryo from
an unfertilized egg cell.

Example:

Y ocs, 1Y Mr.s%m,ﬁ_—
nvolved _and Heie v Mﬁcﬂém_ﬁr’_mafdﬂﬂiﬁm%mw

Weaker responses wrote that parthenogenesis is a type of asexual reproduction because in
this fishes lay eggs and the queen honey bee lays eggs in haploid number/ organisms
reproduce sexually or outer fertilization/ there is only one zygote and not two gametes/ it
takes place in bacteria who live in colony/ in this type of fertilization most of the eggs are not
fertilized while some are/ organism’s body breaks into six to seven pieces and then those
pieces are regenerated into new bodies/ we cut the organism from anywhere it grows itself in
the new organism. It was observed that candidates were confused between parthenogenesis
and external fertilization or regeneration.

Example:

Pn,rthawuﬂamsfg S a J?:z 5 I ‘ 3
X n
vod u Uy of pudes e.&.ﬁ&'aa.fiaﬂ )

dai:amﬁ_ap_bﬁtk_?:.n@&&& ,form x
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Question 4b

The given diagram shows a part of a flower labelled M. What role does it play in the
formation of a fruit?

Better responses identified structure M as ovary and superficially described its role in fruit
formation. Most of the candidates wrote about ovules turning into seed. None of the
responses wrote about ovarian wall that it becomes fruit wall and is called pericarp. SLO
14.3.2 requires candidates to describe fruit formation.

Example:

h;g_ f;_-.—lL-:m v Succhoe B {.D M\l Lovdo :_u¢__ moole, r:‘Tt\I‘\'J_JJ\J _
BQ_«,L&LLS(JJE W, e Ouules devel o t ks sen e, ualidle,
e ou %'-\"j oL eLﬁ}?k [ e {Dru Vi

Weaker responses wrote that the part labelled as M contains macrospore female gametophyte
generation/ it produces juice and fruit in the flowers/ it is stigma and it contains ovaries in it/ it is a
female reproductive part/ the structure is ovule. Some responses described the process of fertilization
and double fertilization in flowers. One of the responses wrote that ovary makes seeds while ovule
turns into fruit.

Example:
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Question 5

A male black-haired cat is crossed with a female white-haired cat. Determine the expected
genotypes of the offspring.

(Your answer should include working of both the possible crosses.)

Better responses showed the working of two crosses using correct labels for traits given in
the question, i.e. B and b. They also found out the expected genotype, i.e. 100% heterozygous
black and 50% heterozygous black and 50% white in cross 1 and 2 respectively.

Example:
Cross | Cross 2
| LB B b
e, B  Bb b b bb 5_
b Bb Bb. b B bb
Ex pu:t-.,d Genotype: Expected Genotype; |
1o/, he-‘tﬂﬂl‘d,%ﬁ“gj S0/, e "ff“’hd‘ﬂmg [ |
J U ha I_@G‘;’ "n'"ﬂ“vvf)
o L ﬁ'){l 1%@511&1
yed hour v
black m‘tm € awtu e \.-t'-”'lﬂlb:
w"redl iy Bnd had |
prld nowve  Lovadle Colowed )

Weaker responses did not show working of the crosses and directly stated wrong percentages
of black-haired and white-haired cats. Some of the responses stated the colour only, i.e.
black. The question asked to determine the expected genotype which means besides
mentioning colour, candidates should also mention the genetic makeup, i.e. heterozygous
black or homozygous black. A few responses gave the ratio, i.e. 3:1, in both cases. One of the
responses stated that some genes are from white-haired cat and some genes are from black-
haired cat. In one response, cats were drawn to show the cross.

Example:

CrossT OB X Bd Cross2 Dl X Del
' . | B d
Db D !_DE- Bl

b . Bb o J
d Do bt d ibd  d
Expected Genotypc: Expected Genotype:

J.fjlﬁomduarf Wil be ook -haced and |
W Lisill ke Q'Q'{‘M L
Rz Lo i eol . AR claite ~hoived.

ha\f q‘i‘»ﬂmhﬁm uv” ke Gl fgf Ae W&‘om
&

alowe
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Question 6a

In what ways genetic engineering has benefited agriculture?

Better responses wrote the benefits of genetic engineering pertaining to agriculture only. For
instance, scientists have developed pesticide/ insecticide/ herbicide resistant plants where
plants are not affected by the chemical substances used to kill pests/ insects/ herbs and
transgenic plants are known for high yields with desirable characteristics.

Example:

i evekic Euﬂ"wﬁﬁ‘-’lv\f& ha§ geochce = Planty o Wich, o fx wikveoyen,
Aive c.-_'k_‘hﬁ huon sl matplieve Sl gomts meed lece .{Ggﬁ—‘ﬂt'ﬂ.n_g_ft:.w cqj"_ﬁw-]t"-q.

‘ee Hliv vELg Y Sl “'::}‘."'."i"_{}‘" i € £ e q.:d:;' ?t;h a\&ﬂ‘_’iﬁ‘iﬁ't_lﬁ,}_n}h '-J_-Itllﬂ::\l.-_

Weaker responses wrote about high meat, milk and cloth yield from animals or use of
bacteria to produce insulin. A few responses wrote about the increased production of single-
cell proteins. One response wrote about the isolation of genes and its insertion into vector.
Other examples of weaker responses include: use of cutting and grafting technique/
production of more eggs/ production of non-seasonal crops/ use of urea as fertilizer.

Example:

=
;
:
|
£
E!
8
<
A
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£
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§
N
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Page 10 of 21



Question 6b

Three persons Mr X, Y and Z are addicted to sedatives, narcotics and hallucinogens

respectively. Write any TWO
individual.

effects that can be observed on the metabolism of each

Person Addicted to Effect on Metabolism
Mr X Sedatives

MrY Narcotics

Mr Z Hallucinogens

Better responses wrote the effects of each addictive drug on metabolism as follows:

Person Addicted to

Effect on Metabolism

Mr. X Sedatives

dizziness/ lethargy/ slow brain function/ depression.

Mr. Y Narcotics

He would have ecstatic effects/ drowsiness.

Mr. Z Hallucinogens

dilated pupils/ constricted arteries and elevated blood

Example:

Person |  Addicted to

Effeeton Metabolism-— _

MrX | Sedatives

T+ Slows down he Junclion of pbran=
H induces  1etharHdizginess and defregion

MrY Marcotics

T+ 5o adfedts centrsl nerypus wa Sysiem.
pLJ ?Tu&lﬂ'.t {-fE{l.Il"lz ﬁ-# de_“.'-a"lﬁ'. T% E\Cl’ﬂ&ﬂ
4he_ blosd 4 redute Voin.

MrZ | Hallucinogens

I+ chonqes thev W) ernation Perce}-tion-
T4 dilded the il ond blecd E‘T{&EHEL intresdey.
+ adfec\y N ?nl' i v

Weaker responses wrote general symptoms such as affect nervous system/ affect brain/ cause
cancer/ affect lungs/ metabolism is improved/ stop brain functioning/ damage brain tissue/
less urine/ cause sleeplessness/ affect heart beat/ cause shivering. Others wrote same effect

for all three types of addictive drugs, i.e. slow down metabolic rate.

Example:

MrX | Sedatives

decteases tne E’.K_-QEQ‘(

MrY | Narcotics M Q&Y\_C_ET

MrZ | Hallucinogens T‘hc.fﬁll}af.'a )é\\g_ et—cft\'

Page 11 of 21

He would suffer from depressed central nervous system/

He would have changes in perception/ thought/ emotion
and consciousness/ effected sympathetic nervous system/

pressure/ affect production of sperms/ increased heart rate.



Extended Response Questions (ERQs)

Question 7a

What is the significance of structural adaptation to function? Describe how the structure of
each labelled part of the nephron is related to its respective function.

II

I

Better responses wrote about the significance of structural adaptation to function, i.e. it helps
the structure/ organ to perform its function efficiently/ competently. They described the
structure of each labelled part in the diagram with reference to its adaptation and then
correlated the adaptive feature with the function. For instance, structure I is a mass/ network
of numerous blood capillaries thus it facilitates ultrafiltration or structure II is cup shaped
which helps it to collect filtrate.
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Example:
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Weaker responses only identified one or two parts of the nephron without describing their
respective adaptions to perform efficiently. One of the responses wrote the steps as
glomerulus filtrate, pressure filtration and tubular secretion and added that it help to purify
blood and form urine. One weaker response described nephron with respect to its number,
parts and shape. Other responses did not correlate the labelled structures (I, II and III) with
their description. They described the structure of all the main parts labelled in the diagram.
Few responses wrongly identified the structures, i.e. structure II as proximal convoluted
tubule and structure III as collecting duct. One response wrote irrelevant description about
structural adaptations only.

Example:

The Q'-,ﬂh!HCnth_ o ClruCowal qciqb“tm"imr'a
o Q)ﬂCﬁﬂﬂ s -,imﬁh Shguctural\ adﬂb‘(ﬂf(m
_—@ ewne C(‘j' QI"VC] TRE ﬁﬁbh'ﬁbh
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he G Wone 8 when  Chuckowe (s
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__Qtﬁ_d_i@ﬁ_fbjugs ¥elent ~ o1t -
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Question 7b

Define the term hormone. Describe the effects of vasopressin, calcitonin and thyroxin on the
body metabolism when released in excess and in less than required amount.

Better responses defined the term hormone as a chemical substance which alters the activity
of one or more target organs in the body/ specific messenger secreted by endocrine glands.
They described the effect of hypo secretion and hyper secretion of vasopressin, calcitonin and
thyroxin on the body metabolism. For instance, when vasopressin is released in excess
amount more water is reabsorbed from nephrons as a result less urine is produced whereas
when it is released in low amount less water is reabsorbed from nephrons and as a result more
urine is produced.

Example:

_k Frtmne e A messtnges, mstande Gpihestyed ond becrlod by
Qur Mmmjw &dow-m; ﬁm: Mdaybfw ,q.!u._d,q ﬂahm
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Weaker responses wrongly defined hormones. Such responses wrote that hormones are those
organisms which can be produced by different glands to treat infections in the body and other
harmful bacteria and virus or hormone is defined as a substance that adds secretion to a
disease. Other weaker responses mixed up the functions of hormones, e.g. thyroxin is a
hormone of a thyroid gland, it increases the calcium level in the body and if decreased, bones
will become porous. Candidates also seemed to be confused with the effect of hyper and hypo
secretion of calcitonin. The function of calcitonin is to reduce blood calcium level thus
promoting more calcium absorption by bones. If there is hypo secretion of calcitonin, the
bones (specifically in children) will become brittle.

Example:

ﬂ% Q i’\'_“f!fgl'd a@&d 8t  inexeases  the
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Question 8a

Why is sun considered to be the principle source of energy for all forms of life? Describe the
ways in which the flow of material and the flow of energy in an ecosystem are similar and
different.

Better responses described sun as the source of heat and light energy and the conversion of
solar energy into other forms of energy. Such responses gave similarities between flow of
material and flow of energy that both move from producer to primary consumer and so on.
They described that plants capture energy from the sun; this energy, in the form of food,
moves down the chain from one trophic level to another. While writing differences
candidates wrote that flow of material is cyclic, i.e. plants make organic food which is
consumed by other members of the food chain or food web. Ultimately, when the dead bodies
of the organisms are decomposed, the soil is replenished with nutrients whereas flow of
energy is non-cyclic, i.e. it is lost in the environment as heat.

Example:
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Weaker responses described the concept of food chains. Candidates described the process of
transfer of food and energy from producers to primary consumers, secondary consumers and
tertiary consumers. They also described the role of bacteria and fungi in the food chains. Few
responses described biotic and abiotic factors and their role in the ecosystem. One of the
responses showed diagrams of pyramid of numbers and pyramid of biomass. A candidate
wrote that flow of material and flow of energy are similar because both provide us light
whereas both are different because flow of material work by the help of electricity, gases,
batteries while flow of energy is a universal source, i.e. God-gifted.

Example:
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Question 8b

Describe any TWO harmful effects of each, deforestation and acid rain, on plant and animal
life.

Better responses wrote the effect of deforestation and acid rain on plant and animal life
separately. Candidates first wrote about the effect of deforestation on plant life, i.e. loss of
habitat or soil erosion or extreme temperature swings that can be harmful to plants.
Subsequently, they wrote about the effect of deforestation on animal life, how it results in
their extinction or endangerment. Similarly, they wrote about the effect of acid rain on plants,
i.e. damaging plant leaves or hindering plant growth and on animals, i.e. toxicity or
eutrophication or skin disorders.

Page 19 of 21



Example:

'DE‘FDRESTFETMN is defi-ned oLl fheclea‘riﬁa ama.% ﬂ{: inndsbﬁ Cui'h‘na
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Weaker responses gave general effects of deforestation and acid rain on animal and plant life
i.e. both will be extinct/ destroyed/ finished. A few responses wrote about air pollution that
how deforestation can lead to environmental degradation. A candidate wrote that there would
be no variety of plants as there were no cross pollination. Other responses displayed partial
understanding about the demand of the question. Such responses, besides writing about plants
and animals, described the effects of acid rain on buildings and monuments, i.e. calcium
carbonate present in marble and lime stone affect buildings as a result they erode.
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