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Assc Biology Seminar. As you prepare for your
examinations, remember that success beg 18 with M-dywh&cmuhb
asking. Always read the task before readiing the scenario and identify the action verb, such as
Analyse, Evaluate or Explain how. gad the scenario while looking for evidence related 10
the specific concepts being assessed. For ansly qpllinwhnluppud why 1t happened, bow
For evaluation, assess the effectiveness of & strategy or
response by explaining its mechanism, strengths, limitation and possible iniprovements, Lse
evidence from both the scenario and the data tabile to suy i
L copying statements from the question. :
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MICROSCOPY DISSECTION MEASUREMENT
SKILLS SKILLS OF STRUCTURES LEADING TO FINAL DRAWING
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A medical biotechnology laboratory in Arua District is developing human insulin using

recombinant DNA technology. During quality assessment, scientists found that residues from
laboratory chemicals interfered with QUSEENINEITY during semi-conservative (UL}

rephcation Investigations also established that a metabolic toxin inhibited 8 CIl R L
) In addition, researchers discovered that contaminants introduced during
preventcd from moving effectively along DNA strands.
As production continued, laboratory personnel recorded poor mrm

To improve operations, managers introduced the following interventions:

e sclected nucleotides and primers are incerporated into production systems.
i @ . o selected functional vector cells are retained for future production.

¢ transcription-contaminant screening is carnied out before gene expression begins.
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:= B (a) Analyse how the recorded changes in DNA replication efficiency, ATP production and
transcription efficiency contributed to the decline in insulin production.

———— .

(b) Evaluate the effectiveness of the proposed interventions in impm\m insulin production.
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A sunﬂowcr production pmgr.umne in Lirn District way established 1o mnpmvc hcmoc!wld
- incomes and food security. During routine field assessments, researchens discovered that come
" long-day C, sunflower varicties were planted during periods when daylight hours were shorter
than those required for normal flowering. As a result, the production and movement of flarigen

from leaves to shoot apu:cs were affected,

Further mvutngnuons revealed that several farms experienced prolonged periods of low eariy-
morning temperatures, Researchers found that these conditions interfered with the activity of
PEP carboxylase, an enzyme involved in the initial fixation of carbon dioxide in C4 plants. In

addition, farmers also experienced periods of drought.
Field officers reported delayed flowering and declining yields.

To improve productivity, the following interventions were proposed:

o farmers plant long-day sunflower varicties during seasons with suitable day lengths.
 farmers apply mulch materials around crops.

e

» farmers carried out irrigation. ™
@ Table 1: Investigation Findings
\
Parameter i e Normal ' Affected
Phytochrome far red (%) 100 43
PEP carboxylase activity (%) 96 47
Leaf water concentration (%) 88 60
Abscisic acid (%) low High
\. ¥,
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E TASK -
" (a) Analyse how florigen concentration at shoot apices, PEP carboxylase activity and leaf

water concentration contributed to poor declining yields.
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(b) Evaluate the effectiveness of the proposed interventions in improving sunflower

| productivity and sustainability.
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lleyball neademy in Kabale District conducted an iwestigation i dnr!hzlng player puﬁ'ommw 'h-iq gl e
arations for an incer-negional umament. Purt of the tuining progromme was conthucted et i bigd dtiv b

venue in the surrounding hills. Coaches oheered that several sthletes mcpc.rtu wed fatigue ond reduced
endurance during tr.unmg lul.lum. ) 2"

"

J In cold temperatune, athletes would take lang o execute some training drills with reduced youstion spond
Further investigations revealed that some athlotes regulardy consumed alcoholic drinks after training
Researchers found that alechol affected the secrvtion of antidinretic hormone (ADH),

As preparations continued, reaction speed declined, endurance reduced and match performnce bec e s
Athletes experienced increased breathing mite and depth during tmining ot high ultitude, skin Llern] wemmels
-qnnstricted in exposed body parts during cold conditions and would often fiel thissty and talu water foopaetly

(a) Analvsed\emusaofruducedpu{ammnmmrgdmad\lﬂu

(b) Fvaluau: lhc alhlctcs bodv interventions in an attempt to restore numul bud) processes.
S it

‘ Coffes farmers in Kayunga District became concerned when flower-damaging beetles continued to increase

while coffie production declined. In sddition, many coffee fuwers failed to develop uo mature borrics
despite normal owering.
To identify the cause of the problem and develop a long-term salution, the farmers investigated whether trit
associuted with beetle survival were inherited. They selected beetles that survived field control messures und
crossed them with beetles that lacked the survival uaits. The offspring wene then test-crossed 10 determine
how the genes controlling the traits were transmitted and 1o identify beetle groups that could be used 1 guide
future control programmes.

Out of 1,000 offspring produced, 440 had survival traits with long antennae, 430 lacked both characteristios,
65 had survival traits with short antennae and 65 lacked survival tmits but possessed long antennac.

Agricultural officers warned that continued spread of beetles carrying survival traits could further reduce
coffee productivity if effective management measures were not adopted.

Table 1: Farm Assessment Data

& A Parameter ( ® Before the Prablem After the Problem 2
Coflee yield (kg ha™') 2,400 1,350
Resistant beetle population (per 100 plants) 20 140
Non-resistant beetle population (per 100 plants) o 180 60 |
lisbect-eating bird populetion _ p 60 1z i
L Pollinating lnﬂwrﬂyrjfj_lil_mu 150 85

(ii) l \“!‘\Hh’ lhr flnnrn. uitervention uf crossing l- wtles und CArTYIngG out a fest cross as a umt:K\ F-r

I undemstanding beetle inheritance natterms and imnrmine bestbe manaaement
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- in crowded suburbs oi Kampala, poor Rarbage dispasal has led to an increase In rats (Specimen
Ao A) Environmental woMrs abserved that these rats feed malnly on the contaminated dry, fibirous
; seeds and tough stenls of the invasive Black Jack plant (Specimen’ X), whith grows aggressiveiy

over the waste piles, |

Conversely, a small nitive toad survives poorly in these dry areas. The toad are found surviving
~around the dense, water-retaining stems of Coco yam (Specimen ) found 1 molst drainage

channels, where It seeks shelter from dehydration and feeds on insects attracted to the damp
microclimate.

Scientists suspect thx differences in both animal internal organs and plant tissue anatomy
explain how these organisms form interdependent survival pairs.

The rat thrives on the|dry, fibrous tissues of Specimen X.

The toad is restricted to the moist, succulent habitats provided by Specimen Y.

The scientists further dissected a toad and measured its alimentary canal, stomach, duodenum,
ileum, liver lobe length and kidney width. He now wants to compare these with specimen A.

Table 1
Parameter Measurements /mm e
alimentary canal length 260 J
Stomach | . a3 i
Duodenum ! 32
lHeum | : 150
Body length (snout 10 vent/ cloacal opening) | 75
Liver length (longest lpbe) 28
Combined kidney width (left + right) 12

He also wants to identify the structural appearance of the tissues of q;ecimm X using
Phioroglucinol stainir{g. The scientists needs to verify his assumption

Part (a) = Animal organ investigation
TASK ‘

You are provided witﬂ; freshly killed specimen A (a freshly killed rat).
a) i) Describe the diaghostic procedures/ steps you would follow to dissect specimen A \o
expose the alimentar\1 canal structures and the measured internal structures,

ii) Proceed to measure and record the Aructura\ parameters ol Specnmen A 3 organs matchlng
those provided for toad Present your findings in table 2 below.
: Table 2
parameter ? | Measurements /mm

alimentary canal length
Stomach ‘
Duodenum

lleum
Body length (snout to vent/ tail exc luded)

h (longest Iobe) o | \
Lﬂver lengt
Combined kidney width  (left + night) ~\
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b) tdmlm the mbo for both specimens A and that of toad:
nm-!ml aliméntary canal Ienﬂh to body lonnh
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ih) aasing on your ﬂndings, explain how thc d:gmwe mcl aod mmow/wm' wm M d
Specimen A (rat) enable it to tolerate and digest the contaminated, dey, librous food ems provided by
Specimen X better than Specimen B (toad).
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¢) Make a simple Iab*lled drawing of the alimentary canal and associzted crgam: of specimen A M
the parts measured.

Part (b) = Plant micrascopic investigation

d(i) Describe the progedures you would follow to prepare very thin transverte sectons (T.5) of the

stems of Specimen X (Black Jack) stained using phlorogiucinol and Specimen ¥ (Cocs varn], stined wiing
iodine, and observe ynder a light microscope.

......................................
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(ii) Make a labelled d hwmg of the ussue lavout observed in 2 trtmveue u-dbn of Specumen X s1emtn
show the tissues that/ contribute to its f brous nature,
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e) Using your microscopuc obser/ahons compare the lmemal muctures o( Spe(xmm x and Sm Y
Explain how the structural differences in these plants d rectly determine why:

i) Specimen A (rat) can use Spec men X as a food source
i) Specimen B (toad) relies on Specimen Y for microclimate survival
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