Aga Khan University Examination Board
Notes from E-Marking Centre on HSSC-I11 Biology Examination May 2019

Introduction

This document has been produced for the teachers and candidates of Higher Secondary
School Certificate (HSSC-II) Part Il Biology. It contains comments on candidates’ responses
to the 2019 HSSC-II examination, indicating the quality of the responses and highlighting
their relative strengths and weaknesses.

E-Marking Notes

This includes overall comments on candidates’ performance on every question and some
specific examples of candidates’ 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 fulfill 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.

General Observations

Candidates who did not score well were mostly not able to understand the demand of the
question, often missing out important information given in the stimulus or stem. Furthermore,
use of scientific terminology and interpretation of unseen diagrams and graphs were also
weak. Nevertheless, candidates outdid in questions without stimulus. However, there is still
room for improvement. Mentioned below are few concepts that teachers need to focus and
give candidates more drill and practice to have a strong grip.

Protein synthesis i.e. Translation and role of release factor
Meiosis and gamete formation

Evolution

Role of loop of Henle in formation of concentrated urine

o0 oo
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Detailed Comments
Constructed Response Questions (CRQs)

Question la:

Potential difference across plasma membrane of an unstimulated nerve cell is shown in the given
diagram.

Plasma membrane
+40mV
-70mV )
Nerve cell

Describe any TWO factors that are responsible for maintaining potential difference across
the plasma membrane of a neuron.

Better responses reflected wise use of the information given in the stem (diagram), thus, were
able to correctly identify the potential difference. Moreover, such responses were successful to
relate the given information with the relative concentration of sodium and potassium ions
outside and inside membrane respectively mentioning the presence of ion gated channels and
permeability of membrane for sodium and potassium ions.

Example 1:

0. Negoste trvgonle tong - Like priefg de e pretec] mowe fafick Huno oiddc dhid

Cwalte il wol negodlee - )

D potaigiiom ;amp‘-" 4t dongurdt Sodum oidtide and piritium tmdde | bo
aﬂdhﬂ by conttud moon defe{ﬂ -

Example 2:

wiile onthe Todide Jrore K fora are present making it eledritath neqatte
E&ihm—gbbgaﬁxnw are oheo preea-«.{ 0 oot e bakonee () The
Poova meghene ¥ iy permentte o KT so fusk lons leak out op it
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Weaker responses exhibited carelessness in reading and understanding the information given in
the stem (diagram). Such responses have mentioned generation of action potential or have
described the factors affecting enzyme activity. Additionally, some candidates rephrased the
given stem.

Candidates are advised to focus on the information provided in the stimulus before drafting
their responses.

Example 2:
i, Mau tha, aaﬂ(}mﬂF Hgarhold —hqmmg oL impulie , sediiim
Pﬂl W rletepl. ?%EEMJ-ULP ‘mﬂi exehanps ”‘P— jong

@Wm Sy K prs ase. on. fhde ;e.:iu: <0 Al !FE n%milve,mg
;,—J,L;:-ﬁ_u mmi:aum;,whbk Ao nat cavtes m}? Wmilw oj—mﬁuﬁ@,

=) Gerpedaduic mdwdaln Bhe poleial difexente

L M"Hm )al mao mem.lu‘l"un{-
=) cﬂ*ﬁmA o Lasty the ')ojtul‘-ul :Lﬂ-b[bj-.m

Question 1b:

Procaine is used to cause insensitivity to pain during dental surgeries. This drug acts by
blocking the opening of voltage gated sodium channels in the neurons.

How does blockage of sodium channels cause anaesthesia (in-sensation)?

Better responses reflected wise use of the information given in the stem. Thus, were able to
correctly describe the consequence of blocked sodium channels relating it to the normal
process of action potential. Moreover, such responses were successful to relate the given
information with the generation of nerve impulse.
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Example 1:

The blpekode o} sodwm thannels donot olow the pslanlial duffesenc
ty Yoverst an P charges yumaw Ho wey ¥ald wore - B Thip

1ath Ut el memirant pollicd whzng e rerve umpule ¥
net_cared tesulling wb anestena -

Example 2:

4%$ﬁct€efréﬂ of Codivm gate in fe pfA7mg-mem-
bvdne i HD{‘ afrfi_““—*i’f{tﬂ E?,J!{"FV? ﬂ,[z QCW'L v [or

Fnfe e Apomnie Mo ardow IJD‘FE’J»y'é‘Fé)f‘ Gud nevie
P pLISE [_m‘r? be ?ﬁﬁaﬂf@%ﬂd ﬁlfhit P8 e g b oA

Weaker responses were not able to use the stimulus intelligently. Such responses identified
features that are irrespective of the given condition.

Candidates are advised to carefully focus on the given stimulus before drafting their answers.
Furthermore, candidates explained the working of sodium potassium pump in maintenance of
resting potential without relating it to anesthesia.

Example 1:

e godwat sbopnell Afa Wipced  Aned et o0l be nante

BRI e -:!.; codiua™ o Yvan 5@%% o m.- b e, iy

Ce wlodghed o Medh 2 Oer,  snactdueso.
Beuoridadbn g4 sudluvn soes is tedad
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Example 2:

__hen K' gens di&ﬁueaut%he ne;w...aa_;ﬁr_mﬂ;aae peareablets the
_raemrang then the sodim and potaidium gatis open and for g(uehé_ﬂ'ir@ Nat
R the. n K* contet Inetde the membrane To miintutn

DTDNILAL. Lol g o5 by fods annels Lesmnps
biocked ﬂnu 0> NaF o0t can mh theleforesdis bubhgy the
membrang potential and caute ame.a'thﬂ-:a ot

Question 2:

Complete the table by mentioning the location of the development of an embryo and its
source of nourishment in each type of animals.

_ . Source of
Type of Animals Location of Development Nourishment

Oviparous Animals

Viviparous Animals

Better responses correctly named the location of development of an embryo in both oviparous
and viviparous animals and similarly, their source of nourishment respectively.
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Example:

Type of Animals

Location of Development

Source of Nourishment

Oviparous Animals

bq’iﬁ‘(’f P

fo | Shel abr%g

:?h Vol & MJ

mﬂ?}ﬁ

Yiviparons Animals

‘Mfgfe fleo wﬁz Plocar s }4«4 de.f

j mid-her

Weaker responses were mostly unable to mention the correct source of nourishment for
oviparous and viviparous animals. Furthermore, the source of nourishment in viviparous
animals was given as umbilical cord which is only the connection between foetus and placenta
of mother not the source of nourishment, and albumin as source of nourishment for oviparous
animals which showed the misconception of candidates. It also frequently appeared that
candidates named location of development and source of nourishment of oviparous animals in
the boxes of viviparous animals and vice versa. Candidates are advised to be vigilant while

drafting their answers.

Example 1:

_T_.a

igl}ﬂ.;;rs s

Fa s -

nﬂ i

¥
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Yiviparous Animals

M’}i!—&%"&'
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Lo ¢l omnal v ormreal,
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Example 2:

Oviparous Animals b }il .

Viviparous Animals g%ﬂ_@ Qm .

(e e ﬁmm albuemen erte@l

Question 3:

The given diagram represents one of the steps of protein synthesis.

w
o Free
RNA —[ polypeptide

"‘x
s

Larger
subunit
of ribosome

Smaller
subunit
of ribosome

a. ldentify the step of protein synthesis shown in the given diagram.
b.  What type of codon does UAG represent?

C. Describe the role of release factor.

Better responses displayed clear understanding of the stem (diagram) by identifying the correct
step of protein translation such as termination furthermore they correctly identify the stop or
non-sense codon. Such responses correctly mentioned the role of release factor in the process

of protein translation.
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Example 1:

a.  Idenlily the slep of protein syothesis shown in the given diagran, (1 hlark

- Tereondzodien

k. Whal {ype of codon does TAG represent! {1 Mlark
L UP&L}\- replecents se,;q::gctjm? LRGN A oden olted]

ronSerse  todon -

Example 2:

Pes e hox%mm‘c and e swoldes suburit (AR LOMNLES vo roye
tn i En A

%}wmd o pokb (omed wielbiare ol Sopedions préserk . B thod five
velease fociovs ortaehes which breoks He poky peprde thoin. beween b

sitrond Paite o) WBAA W cle velenses HRRR end bk fstpoitesiie |
ond T ornoes SLE D ; VERR

Weaker responses drafted generalized answers by stating protein synthesis only. Such
responses did not identify the stop codon correctly instead they identify it as start codon or
have just written the full form of codon i.e. uracil, adenine and guanine. These responses were
unable mostly to describe the role of release factor in the process of protein translation. Such
responses did not meet the demand of the question; therefore, were unable to gain full marks.

Candidates are highly recommended to understand the demand of the question by focusing on
the command word and stem.
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Example 1:

A, Identiry U step of procein synthesis shuwo in he given diagram. {1 Mark}
"}:k-:g % s b ghsleo @Hpﬂw_u_{

b. What type of codon does UAG represent? (i Mark)

T2 i3 He slhaking Cmedson

Example 2:

TCanslet of geadic  iuferacdion

h. What type of codon does TTAG represent? 1 Blarloy
)= '.l..l'lﬂutlbl.:, A= HJ,tnl'u.Ld oz Gnant. Whioh i H‘\‘an_{'.!" 4o A Ao

- he  felg o k. releare l..“c*“{ i» Ao ”m I injo -
oddionof o | mess awd -

- Bealeape_Jackof  alve  plays sole 'n e .Waaﬁ "
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Question 4a

Normal Condition of Joint Diseased Condition of Joint

Bone

Bone

Diagram I Diagram 1T

i.  Which part of the human skeleton contains the joint shown in diagram 1?

ii.  With reference to diagram 11, name the
e diseased condition of the joint.

e part of the joint that degenerates to cause this condition.

Better responses wisely used the information given in the stem (diagram) to identify the part of
skeleton containing the joint. Furthermore, such responses highlighted the name of diseased
joint and also correctly named the part of joint that degenerates. These responses exhibited the
candidates’ better understanding of structure of synovial joints.

Example 1:

L Which pari of the human skelcion con

-ﬁwmu@ Seadé\ons Tn bt{{?ﬁ!.\\d@-‘%ﬁwlb L Mind Linlo) -

ii.  With reference to diagram 11, name the {2 Marks
- diseased condition of the joint.
v Deis.
- part of the joint that degenerates to cause this condition.
. Cﬁil{l&qﬂ, .
3
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Weaker responses revealed that the candidates have not focused on the stem and lead in
question properly. Most of the responses have mentioned the type of joint in part (i) while the
question was about part of skeleton. Furthermore, in the second part they have mentioned the
disease of bones while the question was about the disease of joint. The second last part of

responses also revealed candidates’ poor understanding of structure of moveable joints and
carelessness in reading the question properly.

Example 1:
i Which part of the human skeleton contains the joint shown in diagram I? (1 Mark
Crou\ e fotnk (\satamdsocee b Totek )
ii.  With reference to diagram 11, name the (2 Marks
s  diseased condition of the joint. =
OtkecRoste & -
Loty %‘Enufa\nwn%a Auvekode(fifomay
— ot nesald

of the joint that degenerates to cause this condition,

M%é%]& e bones became Leakamd PG
ellIcTera Ll o wiimetale am a\coﬁﬁbu%fa
(oAt em.
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Example 2:

Ayied sweleben cocdalin Ate e m’»\_m o

ii.  With reference o diagram TI, name the 2 Wlarks)

= diseased conditon of 1he julnl

T e :‘lnd et bees mv\qblﬁcs Yo Er""-'a—ﬂh"ﬁ _

waonug dhe  toew e O o

. part of the joint that degenerates to cause this condidon.
Ve QEBEL{Q L@ hde€ i Alae A uo ‘Cowe § .
LS “ e = e B _
Question 4b:

The given diagram represents a type of exercise.

StepI StepI

Describe the movement of upper arm muscles from step | to 11 of the given exercise.

Better responses correctly mentioned the name of the muscles in upper arm i.e. biceps and
triceps along with their antagonistic function. Such responses included the working of these

muscles during extending and bending of arm.
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Example 1:

Tn_stef T {nells (orfrmeds ol pLeps ore
veloageot . Ty cflef I pleéfi cort{roctd  ama
__éﬁféé/ﬁ AL X4 .?’fﬁ’fﬁ’f"’fﬁ?? i g fﬁl?f‘ﬁ”"-

Trwce ot rAAaepfI5 CprseLES

Weaker responses mentioned generalised and vague answers such as upper arm muscles
contract and relax without specifying the names of muscles and their antagonistically working.
Some responses mentioned incorrect position and working of bicep and triceps with reference
to the given diagram.

Example 1:

Du.iq..l.lnﬂ enpscine Hre i paaactet  Conbradd  crmd fulam ates-
Adira  do it rraverrent dz.?I’H-u rovervest of rrusele
Ve 2dteciow wlete ar i Alip b { Be naveovent 9 rmutels
e g 4o be Mf‘fm:ﬂw

Example 2:

I 5+615 1 “’f’[ﬂﬂ\ Skl vogelet s vefames
Bicnps . Redoatoy  owefT .

T

To  stp T apper amww  wustedns  ie conttact
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Question 5a:

What is the role of meristem in plants?

Better responses clearly stated the role of meristem in plants such as cell division, primary and
secondary growth reflecting better understanding of the concept.

Example:

— @dinieon Lake plase tutbeneststoms
whichtalps oo plamts fou grouLing .

Weaker responses mentioned features of vascular tissues in place of meristematic tissues. Such
responses did not meet the demand of the question; therefore, were unable to gain full marks.

Example 1:

Meniskern in_planls provide. Suppmb and dbhevage Yo

which ToNien and wakex Yom <ol ustake n byvepteand =
h_‘%rggé!egg;é! Hvough vascutay bundle Xylemand phioem to
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Question 5b:

meiosis.

The given diagram shows a cell with two chromosomes.

Illustrate the condition of chromosomes in the given stages of mitosis and

Stage of Mitosis

Stage of Meiosis

Metaphase

Anaphase

Metaphase | Anaphase |1

Better responses exhibited clear understanding of the command word i.e. illustrate and the
concept of mitosis and meiosis as well. Such responses mentioned the correct position of
chromosomes at equatorial plane during metaphase of mitosis and in metaphase I of meiosis
also showed the pairing of homologous chromosomes.

Moreover, these responses clearly showed the pulling of chromosomes at opposite poles and
correct number of chromosomes in anaphase of mitosis. Furthermore, these responses have
mentioned the crossing over and haploid number of chromosomes in anaphase Il of meiosis.

Page 15 of 42



B
=T\
W)
7))
S

Lo

j=

-rzr'l o I'

‘ N

Weaker responses failed to understand the lead in question. These responses did not include
any illustrations failed to fulfill the demand of question. However, in some responses, it was
observed that candidates wrongly illustrate the stages of mitosis and meiosis neither
mentioning the correct position nor the number of chromosomes. Most of the responses have

not included the crossing over in stages of meiosis which is the characteristic feature of
meiosis.

Example 1:

i "‘; by .ﬁfﬁwﬁ_ TR N IR
g i i o
Metphase is E::{:P;:ﬁe yThe | i;n mm—:s.t:-:i f 3 Tn Brnaphase
the Inkenmediale OVI0Som. Yo e mluuu.e(:

€5 elongated at as Such |Sisten chro
Phase, i wiith Peatorm
 Thasg in opposite site of | Of chromesome
o ues qek hole
E'ff’""" o peom. foles: talce place ato
. Site oung Spinelle
| flbens Stk
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Example 2:
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Question 6a:

Mr Ali is heterozygous for free earlobes and dark hair colour. Genotypically this can be
represented as EeDd.

Mention all the possible gametes that he can produce?

Better responses correctly mentioned the four correct possibilities revealing the clear
understanding of meiosis and gamete formation.

Example 1:

CO.Ed .eD.ed ¥ee are %o fnun oss St gameles
wWhdh o e ‘.;J'hd.uwc;

Weaker responses showed apparent lack of understanding of the concept of meiosis and
gamete formation. Moreover, most of the candidates struggled to mention the correct
combination and even showing the haploid condition in gametes.

Example 1:

w&mm_@,@ﬁ_@b_@_w "Q’ ggam-u.%'zn
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Example 2:

EEDD, EEA , EeOD, LeDd ,EEDA, EEAd ,CeD), Ee dd
EeDD> EeDd, eehD, eeDd, Ee DA, Eedd jeeDd  eedd

Question 6b:

Why does the combination of alleles 1* and 1B result in the production of blood group AB?

Better responses manifested candidates’ capability to relate understanding of the combination
of two different alleles for the same trait. Such responses stated the correct reason by
mentioning the phenomenon of co-dominance in the production of blood group AB.

Example 1:

TI _VIZO ]

Tne  Lomicnodton of L™ oand 1P owoduesr b becwse Mnene

OMelles Geerify pwdudhon.hand B and ey eoomh, s e Vs domin

Weaker responses revealed candidates’ carelessness in reading the question, which led to
misinterpretation of the given question. These responses could not relate the combination of
alleles with the production of blood group AB instead they linked the concept with antigens
found on red blood cells used to classify blood groups.

Example 1:

I*MJIE% Lothatlept Zath prhey hfau&rlim H.-nﬂj;,.:,,,; Bt Freseand s bo

iohith Fhiis Crmbinaliom Hug Arm . geet o 5 umiverssl (clepimy a;
e Eé\f-y.w! PR o WEYTS 3

Question 6c¢:

i.  Name the most efficient method that produces large number of copies of DNA
fragments in limited time period.
ii. Mention the TWO important tools (molecules) that are used in this method.

Better responses correctly mentioned the method that is only polymerase chain reaction
commonly called as PCR in the first part of the question. These responses also correctly
mentioned the tools used in PCR asked in the second part of the question, revealing better
understanding of the concept by the candidates.
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Example:

folymevase  Giain Recdin pocuisn 0loands of opes d ONB fagmenty in
o Hmicd Timg  pevied.

1. Mentiun the TWO mporlant foobs (molecules) that are used in this method. (2 Murks)
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bty quds ta prlion o) TR Tnensae

Weaker responses exhibited vagueness in naming and mentioning the tools of PCR.
Furthermore, most of the candidates named and described the method of genetic engineering or

recombinant DNA technology. This also revealed the candidates’ weaker concepts in
understanding of the PCR method.

Example:

Recam‘&:hnmi BB Xedy ﬂU‘tﬂﬂlﬁ .

11, Blention the TW O important tools (molecales) that arc wsed in this method. (2 Matks)
n Moleaudos seissors -, vedl tichon evdonudlenses « tote ane
\:DGCTEMG-Q-_P_—“’E (rmes '\‘ha,.l" are UWied to eul the ﬂﬂh-& QII imhese sl

N (-':'lf.ne n*‘?n%%ﬂ_fx "'ll;_ﬂ_r 1= 4o II'lr:---s:_ "-'—GF:ECQ . 'i‘m:plec,u_ﬂﬂ-’l-
= & .

vedfoxe (1o losmidt) oabBsthamlgpace -

Page 33 of 42



Question 7a:

Name any TWO edaphic factors of biomes.

Better responses correctly named the edaphic factors, revealing better understanding of the
concept by candidates. The candidates have awarded full marks for mentioning two correct
edaphic factors.

Example 1:

Lol L .LH:;J
| Soif Masshare _ Condent

Example 2:

T T -

Weaker responses were unable to understand the meaning of edaphic factor. Most of the
candidates struggled in responding the concept. Furthermore, some candidates have
misinterpreted the edaphic factors as abiotic or climatic factors.

Example 1:

"ccia?‘hc, bqﬁnfg axe Yhe ‘i_equﬂroLuﬂ &“cﬁ fe

Sy o Oy e f‘:'f'

Example 2:

Nove Componenrs  wihkicn welude U..u‘ms:_;lﬂ__
D) PBIoRC (ommponett  Winidn wrclude Bon Mo Aning.,
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Question 7b:

The given diagram illustrates a pyramid of energy.

Caterpillar

Grass

Mention any THREE biological means through which energy is lost from the given pyramid.

Better responses displayed clear understanding of the stimulus and lead in question.
Furthermore, these responses were efficient to differentiate between the change in form of

energy and biological means of energy loss at each trophic level.

Example 1:

v Pyeal acklilion (mowonent § mssctes)

e
s In\ Eﬂm ﬁr Heaf, | szg'ﬁ'ﬂr_« (ot )

i.__Injm_m_ﬁr A P v

Example 2:

o

v In Gyacs, lack) come, Thereray i Yok S
"3

T LTI T
YDA
% A b

- Stsve. ReRAYY_ i, \n o {

1-Due Yo exehinn, %\ggﬁwﬁi\%t Shes homertiadic, foneion eresdy s Yok

Weaker responses revealed candidates’ carelessness in reading the stimulus and question,
which led to misinterpretation of the given stimulus. These candidates struggled to recognise
the difference between the change in form of energy and biological means of energy loss at

each trophic level. Moreover, some other responses were irrelevant highlighted the

links in

trophic levels. Other irrelevant responses included some ecological terms related to food chains
i.e. producers, consumers, decomposers or gross productivity, net primary productivity etc.
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Example 1:

(1 e censuwmers-
(20 Lya docenpiss
3. Lia féﬁé&/»y (Mmﬁff

Example 2:

A) "jmﬁ Prr'!'ﬂ-ﬂﬂf Droduct
L) Ned Pﬂﬂ"‘lﬂ-& KD?ﬁaEucf

2) Nitrogen fr1xation .

Question 7C:

Why trees are called environmental buffers?

Better responses displayed clear understanding of the word buffer given in question. Such
responses correctly mentioned the role of trees in regulation and maintenance of environment.
These responses mentioned different examples such as regulating gases concentration,
prevention of soil erosion, role in rainfall etc.

Example:

“\xegs bﬂuf.n*: ?2& exofion oholds Al af ICJ,I.E.'I-I'.E WJE*LEL& ;Egmlﬂ“"!{

Als- imes vnnkud the (enc . a&atuea Cﬂb,Ou i~ afu MEIM called
@ emurorvnentsl RS,

Weaker responses ambiguously described the regulatory role of trees reflecting that the
candidates have not clearly understood the meaning of buffer that is the key word in question.
Such responses mentioned generalised answers, for instance, trees provide food, shelter, etc.

Example 1:

| Trees ore envirghmental  pwffers  as Jrhe,lLI,r boost the
U¥ing  pattern 6} exery spedie in the environment
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Example 2:

ﬂ'h 1\‘\":":-\ [=Tn c-a.t'l.r:i Cﬂuwm'ﬁfﬁj'rn:g ll'ﬁu?"gfﬂ‘hﬂ'fnusz J'r!nr..:i {}Tu\n‘;'! Eix_ﬂkv
?uhé ::-!‘1.}:'.1 é‘.—a-\:‘-l:l-n- f_'gﬁ...:n'lllrﬁc:\". ﬂu\h‘ cr'}l-& '?(qfua

Question 8a:

Mention any TWO objections that were made on Darwin’s theory of evolution.

Better response correctly mentioned the objections made on Darwin’s theory of evolution.
These responses mentioned the objections such as Darwin theory could not provide evidence
of arrival of species/ could not differentiate between heritable and non-heritable traits, it
accounts for the preservation rather than the origin of variations, it did not explain the presence
of vestigial organs. Furthermore, these responses mention that Darwin did not emphasized the
role of mutation in evolution and had no explanation for neutral variations.

Example 1:

s Theory ot evolibion did vot explam Ehe vole of sudabies

A wDLuJ:mn -
Lﬂ-’b H@DN DYJAJ Ewuﬂmwl SLLhUrda,l DL{'M.“F‘HEJT bul ol LA,
umb le 'b:? E‘MI:: LMY ﬂ\& arival mt_ fl\f, ﬁuﬂﬂbt

4

1

Example 2:

T TTEET T 7

)T wes wil adls. Yo d"‘k:'&?ﬁ ediode. \eduseen M § kdo\e
g von-hardabol Vosiodions -
_];‘!_13\' wWos el AT ke Khd_'kim g \\(8 Coane G){. \]r_‘mi(‘.&'{u ™

Weaker responses misinterpreted the question and described the postulates of Darwin’s or
Lamarck’s theories of evolution. Some also describe the objections made on Lamarck’s theory
of evolution. Such responses revealed candidates’ lack of understanding of the theories of
evolution and the objections made on them and furthermore, the effect of rote memorisation.
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Question 8b:

Describe the evolutionary relationship of gills in fish and eustachian tube in human beings.

Better responses exhibited familiarity with the different evidences of evolution which lead
them to relate comparative embryology with the evolution of gills and eustachian tube in
human being. Furthermore, these responses manifested appropriate use of scientific
terminologies such as comparative embryology etc.

Example 1:

(2 Marks)
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Weaker responses displayed candidates’ carelessness in reading the question properly. Most of
these responses were generalized. Moreover, candidates failed to relate gills and eustachian
tube as embryological evidence of evolutionary mechanism and their fate in fishes and human.
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Question 9:

The given diagram represents distribution of biomes in the North latitude.
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Complete the table using the given diagram.

Type of Terrestrial Ecosystem

X

Y (Forest Ecosystem)

Name of the
Ecosystem

Climatic Condition
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Better responses smartly used the diagram given in the stimulus and correctly identified the
ecosystem and the prevailing climatic conditions such as temperature and rainfall.

Furthermore, these responses exhibited better understanding of the major ecosystems on the
biosphere.

Example 1:
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Weaker responses demonstrated lack of understanding of the given concept. Such responses
unveiled that candidates used rote memorization method. Furthermore, such responses
revealed misinterpretation of the diagram given in stem or stimulus. Moreover, some

candidates mentioned the X ecosystem and its climatic condition in the column Y and vice
versa.

Candidates are advised to be vigilant during drafting their responses.

Example 1:
! Type of Terrestrial Ecosystem ,
F—"' X Y (Forest F.:cu!s'-stem}
Mame of the Ecosystem w?aﬂ; m.fﬁ::“ . cfﬁér;fw e
[ ?ﬁ ey by ﬂ-*"f ' et
| Climatic Condition | 3er - Uy :-r-c; " :g:::;m;n:* ::m: p;;hal'-
_ | . |
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Extended Response Questions (ERQS)
The following questions (10 and 11) offered a choice between part a and b.

Approximately, larger number of candidates attempted part ‘a’ of question 10. This shows their
interest in human biology. Similarly, in question 11, more preference of candidates was
observed in part ‘a’ than part ‘b’. This indicates that candidates are more confident in
inheritance and genetics than ecosystems.

Question 10a:

With reference to the structure and function of the Loop of Henle, explain the production of
concentrated urine by the human kidneys.

Better responses revealed strong grip in understanding the role of Loop of Henle in production
of concentrated urine. Such responses unpacked the key part of stem, i.e. with reference to the
structure and function of the Loop of Henle. Furthermore, these responses were able to focus
on describing the reabsorption by Loop of Henle only as per demand of the question.
Moreover, such responses correctly mentioned the changes in permeability of descending and
ascending limb of loop of Henle. They also mentioned the osmolarity of the filtrate as it moves
through the descending and ascending limb. Furthermore, they also mentioned the role of
counter-current flow of filtrate and blood in production of concentrated urine. They also
efficiently described the difference in water potential of cortical and medullary regions. Marks
have been also credited to those candidates who correctly relate the length of loop of Henle in
producing concentrated urine.
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Weaker responses were unable to understand the key part of the stem. Such responses
demonstrated poor understanding of the concept reabsorption by loop of Henle.

Most frequently appearing responses mentioned all rote memorised steps in the production of
urine such as glomerular filtration, selective reabsorption and secretion.

Most of weaker responses mentioned hormonal control in urine formation that was not asked
in question. These responses have neither mentioned the permeability nor the water potential
of the fluid passing through loop of Henle. Furthermore, they have not mentioned the role of
counter-current flow in efficiency of the mechanism.
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Question 10b:

i.  What is the advantage of learned behaviour for animals?

ii.  ldentify the type of learned behaviour for each description mentioned in the given table.

S. No.

Description

Type of Learned Behaviour

Pairing of an irrelevant stimulus
with a natural primary stimulus

Association of a stimulus with a
reward

iii. Elaborate each description (from part ii) with the help of an example or an experiment.

Better responses revealed familiarity and understanding of learned behavior and their types.
Such responses in part | correctly described the advantage of learned behaviour to animals.
These responses in the second part also mentioned the correct type of learned behavior such as
conditioned reflex type 1 and conditioned reflex type 2 or operant conditioning related to the
description given in the table.

In the third part of the question many candidates displayed ability to organise their answers in
a coherent way and gave a well-structured account of the experiment or example related to the
part ii of the question such as Pavlov experiments on dogs or any other relevant examples.
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ii.  Identify the type of learned behaviour for each description mentioned in the given table.
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Weaker responses revealed unfamiliarity of candidates to the concept of learned behaviours.
They have incorrectly described the advantages of learned behavior in part i. Similarly they
have failed to respond correctly in the second leading part of the question in relating the
description to the correct type of learned behavior. Ultimately these responses gave incorrect
examples and irrelevant experiment and examples regarding learned behaviours.

Example:
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Association of a stimulus with a
11
reward
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Question 11a:

The given pedigree shows the inheritance of haemophilia.
C®
Key:

. Haemophiliac male
. Haemophiliac female

Normal male

@ Carrier female
Q Normal female

i Identify the phenotypes of the unknown offspring in the given pedigree.

ii.  Describe the pattern of inheritance of haemophilia in male and female individuals
referring to the given pedigree.

Better responses correctly identified the phenotypes of the unknown offspring in the pedigree
in part i. Moreover, such responses clearly described the pattern of inheritance and mentioned
haemophilia as an X-linked recessive disease. These responses included the reason with
description that haemophilia usually affects males. Most of the responses explain the
inheritance of a carrier female. Furthermore, they also include that how a carrier female and a
hemophilic male pass on this disease to their off springs. Such responses demonstrate their
working by punnet squares or probability ratios.
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Weaker responses showed candidates’ confusion in learning of the concepts of inheritance.
Most of the responses provided irrelevant description such as showing test crosses with

incorrect genotypes. Such responses revealed that the candidates are less confident in their
knowledge of genes, alleles and pattern of inheritance.
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Question 11b:

The given diagrams show different stages, | to V, involved in the hydrarch succession.

v

i.  Name the group of species which forms the pioneer community in hydrarch succession.
ii. ldentify the diagram that represents the climax stage.
iii. Describe the features of the given stages, I, I11 and IV

Better responses displayed good understanding of the hydrarch succession by naming the
species which forms the pioneer community in part i and furthermore by identifying the climax
stage in part ii.

In the third part of the question, better responses clearly described the features of the given
stages Il as submerged plant stage, Il as Reed swamp and IV as sedge meadow or woodland

stage.
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Weaker responses exhibited amalgamation of different concepts in succession. Such responses
described the features of Xerarch or Xerocere succession. Teachers are highly recommended to
teach these concepts describing the comparative account of both types of succession using
diagrams; this will enable students to differentiate among different concepts in ecological

succession.
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