Aga Khan University Examination Board
Notes from E-Marking Centre on HSSC-I11 Biology Examination May 2018

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 2018 HSSC-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 SLOs 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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General Observations:

Candidates who did not score well were mostly unable to understand the demand of the
question; often because they had not read the question carefully. At times, candidates
responded by restating the stem of the question. Furthermore, understanding the use of
scientific terminology and interpretation of unseen diagrams and graphs were also weak.
However, candidates outdid in the concepts of thermoregulation, i.e. thermoregulation
according to the habitat of animals, endocrinology (effects of hyper-secretion and hypo-
secretion of different hormones and their effect on the body), and Darwin’s theory of
evolution, major ecosystems and types of interaction in ecosystem. Nonetheless, there is still
room for improvement; mentioned below are few specific concepts that teachers need to
focus in classrooms so that the candidates may perform better.

Mechanism of muscle contraction

Mendel’s law of independent assortment

Gene therapy

Difference between ovarian cycle and uterine cycle

oo o
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Detailed Comments:

Constructed Response Questions (CRQs)

Question la:

The given diagrams represent two types of foxes. Fox X lives in warm climatic
conditions while fox Y lives in cold climatic conditions.

Fox X Fox Y

a. ldentify any TWO features of fox X adapted to warm climatic conditions.

b. How do the features identified in part ‘a’ adapted to warm climatic conditions?

Better responses wisely used the diagram to identify the correct features of fox X adapted to
warm climatic conditions. Such responses identified the features that are apparent in the
diagram, for example, presence of large ears as compare to the fox Y, fur layer on the body is
comparatively thin, body is relatively covered with short hair and body is comparatively slim.

Many of the candidates also mentioned credit worthy features that are not apparent in the
diagram such as relatively thin subcutaneous fat/ relatively light coloured body fur/ nocturnal
life style/ panting etc.

In the second part of the question, better responses correctly described the way or mechanism
by which the identified features help to adapt in warm climatic conditions, such as presence
of large ears as compared to the fox Y to radiate large amount of heat/ vasodilation, thin layer
of fur/ short hairs on the body is to trap less amount of air, comparatively smaller body size is
to decrease metabolic rate so that less amount of heat is produced, thin layer of subcutaneous
fat is to reduce insulation/ light coloured fur is reflect light.
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Example (a):

@ fﬁe_fab around bhe 6aafyr _[ the /r:?xX s ol thiek
as carm;xar@d bo fox V. It & a [othin /a?e’r’ 6}{ bam(,@
O’ fo hag Zoﬂ.é’ expana’é’d eaks o4 c,ﬂ*mpdf!ecp ﬁo
fox V Z;WE?' m c%g ra/a[ condilon.

Example (b):

(Win, Cov*f'?xﬁg‘ (1) means theve woudd be mo insulaling /%
and. ak ﬁuf// nol be Za’apped withn He fuh, 40 /ngr ¢$
nol Capéc?wf The dama/ a.uf! Jeemaun Cm/ in the cwatm
M??cééém & haat can be sadialed trom &ufyﬂﬁ?&&n)é
the enviromment: @ The éxpafdea( eers will Q/J'a ,&’towaé /@yg
Uitface ovun Jon the J«:Ma/o/éed%pnz%e for M WA

vasodilalam.

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.

Many of the candidates failed to score good marks in the second part of the question;
because, these candidates did not describe the way through which the identified features help
in adaptation to the warm climatic condition. Such responses exhibited lack of relevancy with
the given stimulus and with the question.
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Example (a):

1. P'I.'-C'B;‘I"if;{ 0|~,_Fu*r o haié.(mammafé:)jswed,!‘zﬂam’/ﬂ; g
2. Wotm bt;ﬂa{zc’ Prchcnce_.cﬁ ﬂP;CJ{TmiSjTEMTMdT‘EQPEV]
ave p‘mh:n*' Rtk deteehs 17 Empcmﬁvf_. Wweld dewlcl-p&;!

e vveud sygten,.

Example (b):

tve. Tdenbhied 1the featuec go fo term Comdlibonyp
| Ahe i wif be [Mote vainpall white hﬂwnﬁ fzuma&df

Do weme inf-alae E':Ej Frierre g:}ﬂ.-'y'r f'.vr.cﬂe-d’!rcrhrg; el
e

ar #vzﬁ;mm exerede Dak rpre arioe heln ther %ofmga,,,:,_,
i-#‘l:‘_‘.—ér -"30-5{?" fjm e FU:{;;?_ e 2 i T n{h—gl—q_f ‘ﬂfg f_;_;*-tﬂ'_c-l(

fo feborie  envisormernl wnieh Batance theic lowdy vonqli)on.
T enusor 7 7% :

Question 2a:

The following table shows the approximate concentration of glucose and urea in the renal
artery and the renal vein.

Concentration in the Renal Concentration in the Renal
Artery (mg/dL) Vein (mg/dL)
Glucose 70 70
Urea 20 10

Give reason for

i. equal concentration of glucose in the renal artery and the renal vein.

ii. less concentration of urea in the renal vein as compared to the renal artery.

Better responses correctly mentioned the reason of equal concentration of glucose in the renal
artery and the renal vein, i.e. due to the reabsorption of glucose molecules in the proximal
convoluted tubule of nephron.

Similarly, better responses correctly mentioned the reason of less concentration of urea in the
renal vein as compared to the renal artery, i.e. because urea is removed/ excreted in the form
of urine/ urea is excreted from the collecting duct or limited reabsorption of urea in collecting
duct.
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Example (i):

# the guuose thal gniered The Kidney through venal ovtewy wos Reabsovbed duving
o d Torvuloded (hubg wgmmw
1h process 8f. Ttabsouption mthe proxieal Hfﬁwm‘-& was nmuw‘ m ypuad vieu -

Example (ii):

Mmm_b@ﬁw_*uﬁa%ﬁ@hwﬁ the wltesing duck [z be yemoved
prom fae bodﬂ. o ve» bood Ahat 1ept 1he Lidney Hvorgh

en had leas urea

i the unine aud was varoyed thvow hwﬂtcﬁrﬁ duds -

Weaker responses revealed candidates’ carelessness in reading the stimulus and question,
which led to misinterpretation of the given stimulus. In the first part of the question, most of
the candidates mentioned the benefits of glucose or the process of filtration in the nephron;
similarly in the second part of the question, toxicity of urea was described.

Example 1:

Ealungte mcletwles are Yorqe in G2e ond €0 m¥e ol uttra fatra s 4
- - 4

o Yh: Aloonevalag .

.
G evu g g tl}'l'l.'h!ﬂ‘:" Yehures, Temal ven  aok venoad oaberg . The

d
vivahirakaa n b vttt e e depotiven ok uvea in oowmany tapigle

Example 2:

L Mesoodaion of _Slwioeae N T e e e
e Coko, B 2 udons Weeo COmCOE IR o ST -

Wem oo ndSaimn e QECe A8 QeI 3
COOMNGRTE <0 NG Lot ler i ety &c&:;“—_‘ -

Question 2b:
Adnan is diagnosed with hyper-secretion of glucocorticoids in his body.

Mention TWO physiological effects of hyper-secretion of glucocorticoids on Adnan’s
body.
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Better responses correctly mentioned the physiological effects of hyper-secretion of
glucocorticoids such as weakening of muscles and bones due to excessive breakdown of
proteins/ increase in the blood glucose level that my result in diabetes/ low protein level in
the body/ buffalo hump/ obesity/etc.

Example:

- ¢yesive brepkdouwn of gipetere protein as o reswut Leading
to bovie and muecle e akness S

Weaker responses mentioned irrelevant and generalised answers such as weakened body/
lethargic body/ high fever/ illness/ nausea etc. Many of candidates misinterpreted the key
term ‘hyper-secretion’ and stated effect of hypo-secretion; like, decreased metabolism of
proteins.

Example 1:

Fesron..

Example 2:

TLITTC

N Badeas “\BA_\EW SN umm
DV B S N \Oeded of] e D)
Wﬂ:
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Question 3a:
The given diagrams show two forms of chromatin present in the nucleus of eukaryotes.

Nualeosome Nucleosome

//

Diagram | Diagram 1

Which form of chromatin is transcriptionally more active (can be expressed) and why?

Better responses exhibited familiarity with different forms of chromatin; therefore, were able
to correctly identify diagram that shows the transcriptionally active chromatin, i.e. diagram 1.
Furthermore, these responses correctly provided reason of their identification by stating the
loosely packed nucleosomes/ exposed DNA/ uncondensed DNA/ less coiled DNA which
facilitates the transcription etc.

Example:

Puchromahin [ DaqrmT) shewi& move Rangceriphonally active #ran
Retexothvowakin (B lagramT) begauate b Show open fd%ﬁ'wh'mn and
Jue T which It DA T8 ckpregced aind Ty auns SFiphow Canbe daibe; —

plate eally -
f J

Weaker responses were unable to identify the transcriptionally active chromatin may be due
to unfamiliarity with the diagram. This also revealed the candidates’ weaker concepts in
understanding the structure of DNA and relating the structure of DNA with the process of
transcription.

Example:

_Lﬁ%{aﬂ\_fﬁ; il Le more actide Jrramc,uifl-;onaﬂ]'t
L’e.cm.rﬁ ’!EL\M OO ywesTs éf chesc —’rDcacL cHee i:fu

:—r;“ﬁ_%ﬁj’gﬂ o \'-IQ' M}L\{C-L-\ 1 «Eﬂﬂi ‘Ji\% LG.‘*U"E [ '.|."i!'blr"1 ?jl Lﬂc;’a’a-{?c-,-,
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Question 3b:

While travelling from nucleus to the cytoplasm, newly synthesised messenger ribonucleic
acid (mRN (mRNA) in eukaryotic cell encounters different degrading enzymes.

How is this MRNA maodified to protect itself from the degrading enzymes?

Better responses correctly drafted the way through which mRNA is modified to protect itself
from the degrading enzymes by stating the addition of a ‘cap’or 7 methyl GTP and a ‘tail’/
poly-A tail while travelling from nucleus to cytoplasm.

Example:

To_peoteed mRNA  feom deqsaglakion head in dhe (oo o F-metuy)
a mE i
@TP is added Yo i} §' b WMoteower Yol ¢ added ok ¥ kmul

Pm!'" ot 3 ﬂh& whith 1y \1315 ndmﬂ\.ﬂt fa This head omd M
T e
atSich HRN& in &fcw-dumﬁ 1"&!‘\ ~ucleus Yo ijlhm*m wek in ?Gbk-“ﬁg

htng v RNA han Yo ool VR Cwnald d‘l-lm\l.t‘ [ oy dul]m

Weaker responses misinterpreted the given stimulus in the question and described the
structural features of mRNA. Such responses also revealed candidates’ lack of understanding
of the process of transcription.

Example:

oA Ao et \m Leooae=s3c ool Ny TN
RxAChER) Skoem SRR o e D ol -

Neee one \onE, S CORESD LR TR
KOS &@@&ﬁm

Question 4a:
When nervous stimulation at neuromuscular junction stops,

i. what will be the action of tropomyosin molecules?
ii. what will be the result of action of tropomyosin molecules on the myosin heads?

iii. which organelle will store calcium ions?
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Better responses showed clear understanding of the mechanism of muscle contraction starting
from the nervous stimulation to the completion of cross-bridge cycle. Such responses used
appropriate biological vocabulary related to the mechanism.

In the first part of the question, better responses stated the blockage of the binding sites
present on the actin filament by tropomyosin.

In the second part of the question, better responses correctly mentioned the effect of the
action of tropomyosin molecules on the myosin heads by stating the inability of myosin head
to bind with actin filament/ detachment of myosin head.

In the third part of the question, better responses correctly named the organelle that is
sarcoplasmic reticulum.

Example:

TroPormypsir uill MOt @xppce the MUOsin - bindling sitd,

k with ackin and N0 erpss Lyickge usill Fo1m - Thewy usitd not
e clisdaced oy tFIOPONIn .

ii.  what will be the result of action of tropomyosin molecules on the myosin heads? (1 Mark)

When Cross -ls1idge is N0t FoTmed so Hreir is N0 muscular
contYachions - Mypsin o beaddonotattack bo actin [Hlament
to ackiva ke CrDss L:»rédﬂje cycle:

iii. which organelle will store calcium ions? {1 Mark)

Sarcoplasmic veticudum usill SHove Cad dum ions (ea®*),
This rhea ns there wouldle [ow level Of- ta*'ions in Llno<-

Weaker responses failed to relate the effect of nervous stimulation at the neuromuscular
junction with the cross-bridge cycle, therefore, were unable to provide correct answer. This
also revealed candidates’ rote learning of mechanism of muscle contraction. Moreover, most
of the candidates did not use specified scientific vocabulary relevant to the mechanism such
as endoplasmic reticulum was mentioned instead of sarcoplasmic reticulum.

Example 1:

Fre I:!'GPDFJ_FT .‘;LE#{J ] ‘bvlroawf N S pose Ardin Lo
.:/f_ f_-u-’('u/{./i y)"’??i-{‘;é? +U f?ﬂ?‘jfjﬂf’__ '41'./_{‘-‘;:-'-— P B P L W ey N | r{b;'m{ﬁ_,é—;‘ln ﬂJI'D‘iijg

il. wehal weil] e the rezult of aclion of oopormyesio molecules on the rvesin headsy 1 MMarky

E":.. [ | ox ,{,:4,.,(,{{_‘— _@:{—'_LEM— A’D}Dé?rw-c?ifﬂ i
Vol e .ﬁ;ﬁ«&dr.qz.tﬁ,e_&} Fo dffe. Lﬁ{/{bxitufi’m.ﬁi?ﬂfﬂ LY

iii. wliiich erganelie will siore calcivm ions? 1 wlark)

-Edrwm SAE st e Ll .-f;?lr’t?‘- -‘;’%c, f.ﬁ.&,&?}m Femsgot -
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Example 2:

i whatl will be che accion of tapoimy sl molecuies? L Aurk}

Jm{_‘mxn:]gs-‘ih raole Cule.t w’E‘Il "(E}.EGJ:.E &LE?I"\ -

ii- whal will boe che resuli of action of tropoanyosin melocules on the mvosin heads? (1 Mark)

— e AT wwef, Lﬁtbrﬁﬂaﬁ?ﬂ molecedet it he  Beod o |

1. which orgacelle will store calecuam ons? | WTark)

_— Crwader Vac.ole -

Question 4b:

Which part of a plant contains intercalary meristematic tissues? What is the function of
intercalary meristematic tissues?

Better responses correctly identified the part of plant which contains intercalary meristematic
tissues, i.e. bases of internodes and also correctly stated their function, i.e. they function in
the production of leaves/ flowers.

Example:

__intercalany merighemalic Bagne  pretends on e bLasde of
infernpclo) . L
The fumcBiom 75 hey Product Lyuits  od Flower .

Weaker responses displayed candidates’ carelessness in reading the question properly. Most
of these responses provided detailed description of the function of meristematic tissues in
general. Thus, these responses were not able to meet the demand of the question. Moreover,
candidates failed to specify the function of intercalary meristematic tissues and gave incorrect
functions such as help in gaseous exchange.

Example 1:

,Sﬂ?lffcgi;gf megistemalae MS e DU’lﬁf s
ofern &.,/f: -I;pf.:{,rp;i- LStk (s hoot agoene). %E
rsgues Fodke :,p,:wi ein Ghas Cﬁfwﬂu O{Q}f&mﬂﬁ Thels

itete cibeny cur Sppeues et o m&m-‘.’?f zy/cﬁtm 4 ebevean
e iantVeells.
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Example 2:

%% c,anta.-'nﬁ f‘hl (_afb—_yﬁ wg‘.e_maﬂ_:-:,_. LJ55'—'-EA %5\5'
Hrgne hsm CAung ek -:=§ Al g Ain ﬂqmuﬂ-l,.,lfemd

Question 5:

The given diagram illustrates two possibilities of non-disjunction in oogenesis.

Possibility | Possibility 11

Oocyte ><>< ><>< Oocyte

X Chromosome !
4 /\ /\ \

Meiosis K Q*Polar > Meiosis |
. A

Meiosis 1K X X O Meiosis 11
>

>
O
O
©
©
>

-
—— ——
Secondary Oocyte Secondary Oocyte
A B ’
a. What would be the distribution of X chromosomes at meiosis I, if meiosis | takes place
normally?

b. Which types of syndrome will appear in the offspring if a sperm having
i. Y chromosome fertilises secondary oocyte A?
ii. X chromosome fertilises secondary oocyte B?

c. What will be the gender of the offspring produced as a result of the fusion of a sperm
having X chromosome with the secondary oocyte B?

Better responses displayed clarity in the understanding of chromosomal distribution during
meiosis. Furthermore, candidates have properly used the biological vocabulary in the relevant
answers.

In part a of the question, better responses correctly mentioned the distribution of
chromosomes, i.e. one X chromosome will move to the secondary oocyte and another X
chromosome will move to polar body. Moreover, some other credit worthy responses drew
the equal distribution of chromosomes in the polar body and secondary oocyte.
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Example (a):

Muosis I & a veduehon divition meaus The numbes &} cvormmpsomes
betpme Mi—fﬁa.uw o,rl_‘ﬂ-e fm&.d nucles go if The meiogis hod 1odeen
The pvi ¢ would have 1ot 1 thvomocome aud The

U
E[Lmﬁ_polm bad# wiiath would have 1 duonmorome bo -

Better responses of part b revealed good knowledge of biological vocabulary such that these
responses correctly named each type of syndrome, i.e. Klinefelter’s syndrome will appear if a
sperm containing Y sex chromosome fertilises secondary oocyte A and Turner’s syndrome
will appear if a sperm having X sex chromosome fertilises secondary oocyte B.

Example (b):

1. Y chromosome fertilises secondary oocyte A {

Knitejeuens &ndapyme
v U

ii. X chromosome fertilises secondary oocyte B?

“fm_ngs_%nou.omﬂ- i

Better responses of part ¢ correctly identified the gender, i.e. female.

Example (c):

Fermol e .

Weaker responses indicated candidates’ lack of understanding of the chromosomal
distribution in meiosis and insufficient knowledge of biological vocabulary. Furthermore,
some misconceptions were evident such as; polar bodies do not receive chromosomes during
the process of meiosis.
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Example (a):

In_pawiiily T e oo > ol beawe ?am

ﬂmﬁ’&a_&mﬂ,ﬁ icha AY S0y wmﬂ-"&ﬂﬂ .m,ﬂ Wm&%\
&l ¢a ?Eﬁ@!g] ;%7_1,1 e B?]i,wm F. snad and % M
(_wﬂﬂ- U mt'bx_!l\, Jutﬂﬂ,a-b&me, C\ﬂs‘l b;ﬂ

iietty L et & MensTe

Example (b):
i T chromozome batilises seoondary oog vl (1 Mlarl)
3= Hme'_\\ “@l g\hﬂ&"fﬂﬁ"tﬂ Qﬁ"‘ké
_laxwen \\ﬁaﬁwﬁa . . -
(1 Mlark)

TR I OGN s
L uRes _é_\*n dxdene -

. K chromosoime fertitisoes nnrhlj.. n-r.u
%k \J s}’“ﬂm anc&

Example (c):

— e W e DMEndhypi colly Mol . ]
T T ' -

Question 6a:
The given dihybrid cross of pea plant shows the appearance of 50 percent of parental type

and 50 percent recombinant type offspring.

Round Yellow X Wrinkled Green
Parents:
RrYy X rryy
Gametes: RY, Ry, rY, ry X ry
. Yy rryy
JilL RrYy Rryy Wrinkled Wrinkled
Generation: Round Yellow | Round Green
Yellow Green

i. State the Mendel’s law which supports the appearance of recombinant type offspring.
Il. Describe the application of the stated Mendel’s law in the given situation.
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Better responses exhibited candidates’ good understanding of Mendel’s law. Such responses
smartly interpreted the given situation in the stimulus to reach to the correct answer, i.e.
Mendel’s law of independent assortment. Furthermore, candidates have correctly described
the Mendel’s law of independent assortment in the given situation.

Example (i):

78 law of fnﬂ’Wﬁﬂ’!ﬂf assortmpl sy ¢ ") fwocontasing #ﬂ//ﬁ e
foltowed ﬁ%wwm; /e IS ol assor? MMM(? Ve W

Example (ii):

The  soed! coloes anad sooo shape are determined b.:,.r
tewo saperale -iarrefs Lt is mo? wecesary hal the r}rﬁ?’c:?r:u
c.c:.e'rm'f.- cenlf cz.-'"r.:u s apgplat s e fmndf st e

coloeh, ol al s ﬂggedr i Ehe corinklied et Iﬁurrnﬁ
jamefg formaleath ﬁeﬂeg are ﬂ-ﬂcﬂffﬂf’d mﬁﬂf,ga-u-?r.rﬂ-

So after v bl 2aa c:ln e combinant ty pes

,_#.é.“c.w elrwirmkle f&di.ﬂl‘f and 3?’!?'-?!'\ round seeds mdﬂ;i,r

a]fl‘_‘i -::R‘.FFJIE'&I

Weaker responses reflected candidates’ misconception in Mendel’s law of independent
assortment and Mendel’s law of segregation. Many of the candidates incorrectly identified
Mendel’s law of segregation in the first part of the question. Moreover, in the second part of
the question, genetic diversity was explained.

Example 1:

_ o OSeqgeasiom ek allele Crosstniteachathor Seqredals

(S et aenc huitfor Cmnhﬂmw%ssfm AYgete -

i, Describe the application of the stated Mendel™s Low o the given situation, {2 Marks)
Tt rmerdattuke a PeaPlortt ondlvacs thaik Cawtra sk Orgungt
R;ﬂvﬁﬁ*!elmmm:r_ Lwodemmoermt Chrasadertonmd amEleyreerore
ﬁﬁf_ﬂﬁw\e Unonackes whm*tﬁm{m_u e Sof Chowt ﬁ?vwc

O Porertron hﬁ?-r_m-—d( Sol LW et YE Cmendomanal J(E Pe U‘H:E'p-w-j )
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Example 2:

TIE I X

Trere ase rwo aleles &€ onda Mot ouk alkéx “{1‘;'“&!;&

%}.&d_gmﬂ Hads would  ampec r::_T.h.
P

HR Txescribe rhe applicatiton of che stagcd Wendel's Taw in the given situation. 2 hlask=)
=2 e _Adesodmed o dorntnack ond vecossive  dlid

Be o qene.
—= ¥ Ry '&\QL{_:, S mq\‘ﬂcll \cmeghﬂq‘ Eo‘f

Ravyoywelele cyene ohrevcaslendniy 0
— b TO‘\H\-@,H{,\

Question 6b:

Red coat colour in cattle is codominant with white coat colour. As a result of cross between
these two different coloured cattle, all offspring produced have roan colour.

Determine the genotypes of offspring that will be produced as a result of cross between
two roan coat coloured cattle.

Better responses correctly demonstrated the genetic cross to determine the genotype of
offspring. These responses correctly selected the genotypes of parents such as Rr and Rr,
therefore, were able to determine the genotype of offspring, i.e. RR: Rr : Rr : rr. However,
some of the candidates demonstrated the genetic cross as a rough work and mentioned the
genotype of offspring.

Example:
P - RI% b l'.:,JbJ L. . rodit e, OJ.ISMLDF% L
_Fa R Jeo 2 - L2 0 -
— ﬂ{'li%ﬂf'l*'ﬁp% CRR L
fE KW x Rw o R

RN Y Y%
Fr  RR R R tow |
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Weaker responses described the phenotypes of parents. Some of the candidates reproduced
the stem and others mentioned the resultant phenotypic ratio of expected offspring, i.e. 1:2:1/
one red coat coloured, two roan coat coloured and one offspring with white coat colour.
These responses overlooked the key term, i.e. genotype mentioned in the question, therefore,
mentioned the phenotypic ratio.

Example:

The aetohyple Yol __a(l,"&-g nﬂ;f:g?df‘q wil be (.2 :]
A ved cost calie -

4 foon cont coey calfe

\ whide coak colour colfle

Question 7a:

e Retrovirus
e RNA version of cloned normal gene
e Culture of stem cells from bone marrow having defective gene

Using the given information, outline the process of gene therapy.

Better responses intelligently used the information given in the stem to draft their answer.
Moreover, such responses coherently composed each step with appropriate brief description.
For example, the process of gene therapy was outlined in this way. Insertion of RNA version
of normal gene into retrovirus/ formation of Recombinant DNA, infect stem cells having
defective gene by retrovirus carrying normal gene, insertion of viral DNA carrying normal
gene into chromosome of stem cell and injection of genetically engineered stem cells into
bone marrow.

Example:

'I_-')_om bane, nonrious .:g{:-.-t-l.q;, pc:\,'.':c.m’c be cels ove Eaken
ﬁl—ﬂﬁ“ﬁm“ ﬁr' C.inmdd -!'m*l"ﬂﬂl _ﬂ:ﬁ-ﬁ "-45. hﬂﬂ'ﬁ‘f‘tm \nl:ﬂ 41.‘,;,

vedvovided  cp Ynd  Her :,-;.-_qmﬁc.r.. ;_)F- oAl aene loccomes

[

mz‘.-D'-pa'-‘ﬂl.'cd i a;.rmhct treteval gf— He  Jlvas- {'aﬁtppw-q'}
¥) 'IJI:*UE?_ Tg]_-{:h:.w eodlowest  bO fn.{-e.:J:j a.[:tnc.t H-f_ loone mowronr

el - b incovpovetea its ::,c«ndu: matecial Joalw oo

) Juis cell v Han -w.:-r‘.-r.:vmr-c-'-'. el ke Maz om o
1k ua.?;d{..j P PV T prr.ap!ﬂcqﬂa move  cells wite  aigimad geMe’
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Weaker responses were not able to use the given information properly. However, most of the
candidates drafted memorised process of gene therapy. Some other candidates struggled to
organise their answers according to the process of gene therapy.

Example 1:
_ Gent  Peamy 18 e prowgs of semovitg e
P‘«'»J:f—&Jfﬂdi FNE cw-.-/Q pubbived A walal Hq*ﬁj_.
-3 gomtl paxl o 1 I .

Lég,!,“f‘:} j&mﬂ_ Tve a b wmarxvewo s e ol 3 e
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Question 7b:

I.  What is the genetic basis of cystic fibrosis?
ii. How are respiratory passages affected in a patient suffering from cystic fibrosis?

Better responses correctly mentioned the genetic basis of cystic fibrosis by stating its cause,
i.e. lack of gene that codes for trans-membrane carrier of the chloride ion/ mutations in
the gene that produces the cystic fibrosis trans-membrane conductance regulator (CFTR)
protein.

In the second part of the question, better responses revealed clear understanding of the reason
and the way that affect the respiratory passages of a patient. Such responses mentioned the
accumulation of mucus in the respiratory passages of a patient and further it was described
that the cilia cannot easily move the thick and sticky mucus out of the respiratory passages.
The mucus clogs the air passages, causing chronic cough and lung infections. Repeated lung
infections can lead to lung damage, causing breathing problems and difficulty getting enough
oxygen into the body.
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Weaker responses overlooked the main key terms given in the question such as ‘genetic
basis’ and ‘effect on the respiratory system’. These responses provided answers regardless of
the relevancy to the key terms. For example, in the first part of the question, cystic fibrosis is
considered as pathogenic disorder and in the second part of the question, respiratory
infections were described.
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Question 8:

With reference to Darwin’s theory of evolution, describe the following:

a. descent with modification
b. natural selection
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Better responses correctly described the Darwin’s theory of evolution with reference to
descent with modification by mentioning the unity of life and the diversity of life which
shows animals are emerging from ancestors and diversify by adapting different environments.

Similarly, natural selection is described by highlighting the inheritance of strong traits/

survival of fittest / struggle for existence of animals and high rate of reproduction of the
fittest animals.

a.
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Weaker responses provided incomplete answers in each case such as with reference to
descent with modification, most of the candidates did not highlight the common ancestor,
which is an important part of the description and thoroughly described modification.

Likewise, partial description was also given with reference to natural selection. In this case,
most of the candidates mentioned high rate of reproduction.

a
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b:
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Question 9:

a. Name the coniferous forests that are located at:
i. high altitude
ii. high latitude

b. How is flora of the coniferous forests adapted to the longer and colder winters?

c. Name any TWO regions where coniferous forests are located in Pakistan.

Better responses in part ‘a’ of the question, correctly named the coniferous forests located at
high altitude and latitude, i.e. alpine and boreal respectively.

Example:
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In part ‘b’, better responses correctly mentioned the mechanism of adaptation of the
coniferous forests to the longer and colder winter by mentioning the formation of thick waxy
needle like leaves.
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tnutl have 2p * ke ¢ Leaures
%__ _ﬁf&jﬂgﬁ{& E%Mmﬂ s proronls
welzs bot m—l’lw.jre_ mlﬁﬁmwmx.;mgkﬂ_&i%;

In the part ‘c’ candidates correctly named the regions of Pakistan where coniferous forests are
located such as Kaghan, Swat (Mallam Jabba), Dir, and Chilas.
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Weaker responses wrongly named coniferous forests that are located at high altitude and
latitude. Some of the candidates stated names of types of ecosystem.
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In the second part of the question, most of the candidates described the climatic condition,
fauna, flora and geographical distribution of the coniferous forest.
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Third part of the question reflected candidates’ lack of knowledge about distribution of
coniferous forests in the context of Pakistan.
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Extended Response Questions (ERQs)
The following questions (10 and 11) offered a choice between part a and b.

In question 10, most candidates chose to attempt part ‘a’. This shows their interest and better
understanding of ‘Endocrinology; effects of hypo-secretion of different hormones and their
effects on the body as compared to the understanding of ‘menstrual cycle of human female’
which was asked in part ‘b’. Similarly, in question 11, part ‘b’ was preferred over ‘a’. This
indicates that candidates are more confident in environmental issues rather than type of
ecological interactions.

Question 10a:
i.  What is the site of formation of antidiuretic hormone (ADH)?

ii. Describe any ONE function and any ONE disorder caused by the hypo-secretion of:

Somatotrophin hormone (STH)
Gonadotrophic hormone (GTH)
Antidiuretic hormone (ADH)

Better responses correctly identified the site of formation of antidiuretic hormone, i.e.
hypothalamus.

In the second part, better responses revealed strong grip on the physiology of hormone and
candidates articulated their answer very efficiently by correctly describing the function and
disorder caused by hypo-secretion of each hormone. Such responses mentioned the function
of Somatotrophin hormone, i.e. it stimulates the growth of essentially all tissues of the body,
including bone, protein synthesis and increases fat breakdown to provide the energy
necessary for tissue growth. It also antagonises (opposes) the action of insulin. GTH may act
directly on tissues, but much of its effect is mediated by stimulation of the liver and other
tissues to produce and release insulin-like growth factors. The hypo-secretion of
somatotrophin hormone causes short stature and dwarfism. Furthermore, the function of
gonadotrophic hormone included stimulation of the gonads, or sex glands, to carry out their
reproductive or endocrine functions. The hyposcretion of gonadotrophic hormone causes
infertility in females and males.

The functions of Antidiuretic hormone included the control of blood pressure by acting on
the kidneys and the blood vessels; conserve the fluid volume of the body by reducing the
amount of water passed out in the urine. Low levels of anti-diuretic hormone will cause the
kidneys to excrete too much water. Urine volume will increase leading to dehydration and a
fall in blood pressure/ diabetes insipidus.
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Weaker responses demonstrated a general trend in incorrectly identifying the site of
formation of antidiuretic hormone. Such responses incorrectly named the pituitary gland.

In the second part of the question, most of the candidates somehow correctly mentioned
function of given hormones. However, many of the candidates misinterpreted the meaning of
hypo-secretion and described disorders caused by hyper-secretion of given hormones.

Candidates are highly recommended to emphasise on the vocabulary used in physiological
concepts such as hyper-secretion/ hypo-secretion/ site of formation of any hormone/ source of
storage of any hormone.
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Question 10b:

The given diagram shows events of the ovarian cycle in human female.

Event 111

i.  Which phase of uterine cycle occurs simultaneously with each event of the ovarian
cycle mentioned above?

Ovarian Cycle Uterine Cycle

Event |

Event 11

Event 111

ii.  Describe the hormonal effect of events I and Il of ovarian cycle on the thickness of
the endometrium.

Better responses revealed accurate understanding of the stimulus and key terms given in the
question. Such responses correctly identified the phases of uterine cycle such as event | of
ovarian cycle correlates with the menstrual phase of uterine cycle, event Il correlates with the
proliferative phase of uterine cycle and event Ill of correlates with the secretory phase of
uterine cycle.

In the second part of the question, clear understanding of hormonal effect of ovarian cycle on
the uterine cycle is exhibited. Such responses correctly used the biological terms and names
of hormones while drafting their answers. The hormonal effect of event | on endometrium is
the decreased level of progesterone causing shedding of uterine wall therefore, uterine
thickness declines. Likewise, hormonal effect of event I1l on endometrium was described as,
endometrium continues to grow with decreased FSH and increased level of estrogen and
release of progesterone from the corpus luteum further increases thickness of endometrium.
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ii.  Describe the hormonal effect of events T and ITT of ovarian cycle on the thickness of the
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Weaker responses indicated candidates’ inability to relate the ovarian cycle with the uterine
cycle. From these responses, an overall trend of misunderstanding of uterine and ovarian

cycle was apparent. These responses were unable to differentiate between both cycles, thus,
gave generalised answers.

In the second part, candidates provided memorised description of menstrual cycle;
irrespective of the given stimulus.
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Question 1la:

Describe any TWO examples of positive ecological interaction and any TWO examples of
negative ecological interaction in an ecosystem.

Better responses showed clear understanding and good knowledge of examples of positive
and negative ecological interactions. Some other credit worthy responses first defined the
type of ecological interaction and then described the association between organisms. There
was good variety of examples different responses. Most frequently appeared examples were
mutualistic association between lichen a species of algae and a species of fungus/ symbiotic
association between bacteria and legumes plants/ mutualistic association between
Trichonympha and termite/ association between spider crab and algae.
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Weaker responses were able to mention the correct example but struggled to describe the
interaction in the example they provided. Some of the candidates swapped the examples of
positive and negative ecological interactions. Few other responses described the interaction
with irrelevant examples. Many of the candidates described afforestation, deforestation and
global warming. Some other weaker responses elaborated the meaning of positive and
negative terms.
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Question 11b:

i. Describe the phenomena of greenhouse effect and acid rain considering methane and
sulphur dioxide as their main sources respectively.

Ii. Mention any TWO effects of global warming and any TWO effects of acid rain.

Better responses correctly stated the role of methane that act as a sheet of greenhouse in
atmosphere; such as, after absorbing the sun rays it does not permit them to escape back.
Thus, this action of methane results to increased temperature of earth.

Sulphur dioxide combines with water vapours in the atmosphere to form acids like
sulphurous acid and sulphuric acid. After sometime, these acids fall on ground in the form of
rain or microscopic particles.

In the second part of the question, better responses correctly mentioned the effects of global
warming such as melting of snow or ice/ raises sea levels/ causes stronger storms/ causes
extreme weather while that of acid rain as it washes nutrients from soil/ destroys both aquatic
and terrestrial life/ destroys crops/ causes erosion of monuments/ skin diseases.
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Weaker responses were unable to meet the demand of the question. Most of the responses,
instead of describing greenhouse effect, described the process and significance of greenhouse

made up of glass or plastic for the production of vegetables. Some of the responses described
causes and effects of ozone depletion.

In the second part of the question, weaker responses stated generalised points such as global
warming and acid rain cause death/ make environment polluted/ affect organisms.
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