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UCE Biology Paper 1

2.5 Hours | 5 Items Total
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Section A
| Compulsory

all items 1in

Must respond to (
provided spaces.

Part I
(Choose 1 of 2)

on a fresh page.

Section B | Responses start
Choice

|

Part I1
(Choose 1 of 2)

—

Strategic Warning: Any additional items responded to beyond the required 5 will

not be scored. Precision in choice is as critical as precision in knowledge.




Decoding the Prompts (The Examiner's Rubric)

Decoding Matrix

The Verb The Examinexr's Expectation Example from 2025 Paper
Exrlain Requires biological reasoning Explain why the old woman
P (the ‘Why’ and 'How'). could not easily read...

Requires a sequential account of a
Describe |process or anatomical structure
(the ‘What’).

Describe how the response...
was brought about.

Requires applying biological
Suggest |principles to a novel situation to
propose a valid solution.

Suggest what can be done to
improve Jayden’s health...

A perfect biological fact scores zero if it answers the wrong verb.




Item 1 Case: The Stunted Crops

Analysis: Field Symptoms & Biological Consequences

o
- i

.
e

"._-F’

The Field Symptoms

* Garden well prepared,
2 but attacked before
flowering.

e Insect larvae destroyed
young leaves, terminal
buds, and outer stem
layers.

S e Result: Stunted growth;
[I[lﬂn plants not growing at
expected rate.

The Botanical Reality

Loss of Terminal Buds -> Destruction of the apiﬁéf_x
meristem (halts primary vertical growth)
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Loss of Young Leaves -> Drastic reduction in ;
photosynthetic surface area (limits food production) ‘

Leaf < ,_,f:’“"[
(7= Photosynthesis

Loss of Quter Stem Layer -> Damage to the phloem tissue
(disrupts the translocation of synthesized food to growing regions)
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Q Strategic Note: Understanding the *specific biological mechanism for each symptom is crucial for an accurate response.




Item 1(a) & (b): Plant Hormones in Action

Before Attack After Attack
(Apical Dominance) Before & After (Lateral Growth)
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MECHANISM: When larvae destroyed the terminal
buds, the primary source of auxins was removed.
This broke apical dominance. Without high
auxin concentration inhibiting them, dormant
lateral buds sprouted aggressively, producing
an unexpected abundance of branches, leaves,
and eventual yields.
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ltem 2 Case: The 60-Year-Old Woman

Patient Intake Chart: Holistic Symptom Presentation & Clinical Data

Ophthalmolog

e Cannot read small
words in Bible.

Patient Age: 60 | Status: Smoker 4
7 N
| \

Orthopedics

"Persistent joint
pains and

. | packache.
e Excessive blinking

dDif:Eit:ulty
walking.

when toxrch light
flashed.

IlfDiagnnsed with
weak bones.

Doctor notes:
Lens 1issue;
cornea-to-retina
distance shorter
than expected.

Anchor Text: The examiner presents a holistic patient. To solve this item, we must isolate the visual
defects (physics of the eye), the reflex arcs (nexrvous system), and skeletal degradation (bone density).



ltem 2(a)(1): Diagnosing the Visual Defect

Because the ciliary
muscles are weak or the
lens has lost elasticity, the
eye cannot accommodate
(thicken the lens) to refract
light rays sufficiently.

Consequently, the image of
close, small words forms
behind the retina,
appearing blurred.

Diagnosis: Presbyopia (age-related) or Hypermetropia (long-sightedness).




ltem 2(a)(i1): The Reflex Arc
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The woman blinks to :

Response:

protect the eye.

/// The Cranial

4

&

Effector:
Eyelid muscles
contract.

4 Motor Pathway:

Motor neurone transmits
impulse away from
from the brain.

N

Reflex Arc

(Involuntary &
Protective)

Receptor:
Retina detects

sudden bright light%
7%

Sensory Pathway: A
Sensory neurone
transmits impulse
via optic nerve. Y

Integration: Relay neurune‘QW
in the Central Nervous
System (brain) processes
without conscious thought. 4




Item 2(b): Managing Skeletal Health
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1. Dietary Adjustment
Increase intake of Calcium, Phosphorus, and
Vitamin D (e.g, milk, fish, sunlight exposure).

Biological Justification:
These provide the essential raw materials for bone
ossification and rebuilding mineral density.

2. Cease Smoking Immediately
Stop daily cigarette habit.

Biological Justification:

Toxins in smoke impair bone healing, reduce
calcium absorption, and accelerate overall bone
mass loss.

3. Gentle Physiotherapy

Engage in low-impact, weight-bearing
exercises.

Biological Justification:

Mechanical stress stimulates bone-building cells
(osteoblasts) and maintains joint mobility without
causing excessive strain,
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ltem 3: The Genetics Dilemma

The Farmer’s Expectation The Genetic Key

Let R represent the dominant allele for

Red flowers.
Let r represent the recessive allele for

White flowers.
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» The Setup: Pure breeding Red x Pure Rule of Complete Dominance
breeding White. The presence of just one dominant
» The Misconception: Farmer expected a 'R" allele will completely mask the
blending of traits (Incomplete Dominance). recessive ‘r' allele,’ resulting
 The Reality: 100% of the offspring were entirely in a red phenotype.
Red. I_/ °




ltem 3(a): The First Generation (F1)

Parent 1: Pure Red
R R

Ir ) ¢ !
T Rr (Red) Rr (Red)
Parent 2:
Pure White r —e .
X Rr (Red) Rr (Red)
L 1 |
/ o .H‘* - :—. L
CONCLUSION

The First Filial Generation (F1) is 100% heterozygous (Rr). Because the
red allele (R) is completely dominant over the white allele (r),

express the dominant red phenotype.
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intermediate blending (pink) is genetically impossible. All flowers ‘ \
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ltem 3(b): Recovering the White Flowers (F2)

F1 Parent: Heterozygous

F1 Parent: Heterozygous

!
By self-pollinating or cross-pollinating the F1 generation, the recessive alleles

recombine. The pure white phenotype safely re-emerges in the Second Filial
Generation (F2) at a classic Mendelian 3:1 ratio (25% probability).

CLINICAL BIOLOGY WORKEENCH, DR. A. CHEN.



Item 4. The Reclaimed Swamp

Environmental Denial

!

Loss of fresh vegetation ->
Destruction of natural habitats

and critical breeding grounds.

Investor fills swamp
with red soil & directs
factory waste into stream.

Resident Denial

:

Polluted stream -> Immediate
loss of safe, clean domestic

¥

water supply.

Disruption of food webs -> Death
or mass migration of aquatic and
swamp organisms.

Swamp destruction -> Loss of
raw construction/craft materials

(e.g., papyrus).

¥
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Loss of bio-filtration -> Toxins
from dumped waste freely enter
the broader water system.

Factory waste exposure ->
Escalating health risks from
contact with industrial effluent.

CLINTICAL BIOLOGY WORKBENCH, DR. A. CHEN




POPULATION NUMBERS

Item 5(a)(i): Population Dynamics in the Park
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3,998

2 || Consequently, the primary
prey base (antelope numbers)
plummeted.

/

Surge in lion population
dramatically increased
predation pressure,

N\

to their starvation and decline.
62
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LIONS

2,000

Surge in lion
population
dramatically
nredation pressure.

ANTELOPE (Prey)

3||With fewer antelopes available,
hyenas faced intense competition
from the dominant lions, leading

69
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YEARS

HYENA (Scavengers)

CLINICAL BIOLOGY WORKBENCH, DR. A. CHEN.



Item 5(a)(ii) & (b): Village Public Health

Epidemiology Map

Environmental Action Transmission Mechanism Disease Qutbreak

No pit latrines +
Swimming in swamp

Fecal contamination of Bilharzia
stagnant water harboring (Schistosomiasis) &
infected snails.

Cholera

Fetching resources deep Increased exposure to
in National Park tsetse fly habitats.

Sleeping Sickness

Deforestation & Disturbing dense brush
interaction in wild park |and natural wild habitats.

Increased Snake Bites

Community Prescription Checklist

Build and consistently use deep
pit latrines.

Boil all domestic drinking water.

Avoid bathing or swimming in
stagnant swamp water.

Wear thick, protective clothing
when entering the park.

CLINICAL BIOLOGY WORKBENCH,

DR. A. CHEN



Item 6(a): Jayden’s Nutritional Profile

Pediatric Case File

Diagnosis: Kwashiorkor Diagnosis: Rickets
(Protein Deficiency) (Vitamin D Deficiency)
Evidence: -| Evidence:
» Weaned early at 2 years, fed an » Patient is kept indoors all
exclusive diet of rice and cassava morning, missing early sun exposure
(high carbohydrate, virtually no e Presents with severely weak bones.
protein). Symptoms include reddish
hair, scaly skin, swelling, and _
chronic infections. @ Mechanism:
2] Mechanism: Lack of UV exposure on the skin
echanism. prevents the natural synthesis of
Severe protein deficiency prevents the Vitamin D. Without Vitamin D, the
biulngical synthesis of antibodies body cannot properly absorb dietary
(causing frequent infections), melanin calcium required for robust bone
(causing hair color changes), and ossification.
structural tissues.

CLINICAL BIOLOGY WORKBENCH, L



Item 6(b): Blood Transfus1on Incompatlblllty

Immunology Match

Patient (Jayden)
Blood Group: B

Available Donor
Blood Group: A

. Plasma contains
7 &4 | Anti-A Antibodies.

Y 2

sf %a AGGLUTINATION

Anti-A Antibodies

Mechanism:

If Group A blood is transfused, Jayden's natural Anti-A antibodies will immediately
recognize the donor’'s A antigens as foreign. They will attack and clump the donor
red blood cells together (agglutination), which can fatally block blood vessels.

CLINICAL BIOLOGY WORKBENCH, DR.

A. CHEN



Item 7(a): The Bursar's Pathophysiology

Anatomy of Lifestyle Disease

— —— ——

Diet & Inactivity Smoking (Respiratory) Smoking (Dental)
I |
Habit: Habit: Habit:
Consumes fatty foods, Smokes one packet of Constant exposure to
sugary drinks, and sits for cigarettes daily. cigarette smoke
long hours.
- Pathology: Pathology:
Pathology: Emphysema . 4 = Surface Staining

Atherosclerosis & Obesity

v Result:
Result: Tar and toxic

o Result:
Fat deposits accumulate in Tar and toxic chemicals Heavy accumulation of
the coronary artery, destroy the alveoli (air nicotine and tar physically
restricting blood flow. This drastically reduces turns teeth brown.
Poor circulation leads to the surface area for gas
fluid retention (swollen exchange, causing severe
feet) and excess sugar shortness of breath and
converts to stored fat general body weakness due
' (overweight). to low blood oxygenation.
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Item 7(b): Reversing the Trends

Anatomy of Lifestyle Disease

Road to Recovery

G Immediate Cessation
of Smoking

Stop smoking cigarettes
entirely to prevent
further irreversible

r_1_Dietary Overhaul

3

Cardiovascular

Exercise

Break up sedentary office
hours with regular movement.

Implement a moderate
aerobic exercise regimen
to burn excess calories,
strengthen the heart
muscle, and enhance
circulation to resolve |
foot swelling, :

destruction of the
alveoli. This allows the
lungs to begin clearing
accumulated mucus and
tar over time.

Dramatically reduce
saturated fats and
sugary drinks. Shift to
a balanced diet rich in
vegetables, lean
proteins, and complex
carbohydrates

to reduce weight and
halt arterial plaque
formation,

CLINICAL BIOLOGY WORKBENCH, DR. A CHEN




Synthesis: The Interconnectedness of Biology

System-Level Biological Analysis

[F‘[ant Physiology i Growth/Nutrition > [Human Nutrition]
(Item 1) e (Items 6 & 7)
\ EEE o anr e A

Inheritance
Inheritance Y Inheritance

L3 LR _ i de:
Genetics
o= (Item 3) ——
/Inheritance Inheritance\‘
_H#F#Inherltance
Human Ecology Human Health
(Items 4 & 5) Disease/Environment (Items 2, 6, 7)

The 2025 Examiner isn’t just testing isolated facts. They are testing your ability to see the
system. Whether diagnosing a stunted plant, a polluted swamp, or a severe human iliness,
the biological principles of cause, effect, and adaptation remain exactly the same.

Master the mechanism, master the exam.

CLINICAL BIOLOGY WORKBENCH, DR.




