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Question 1: Explain the case study on antibiotic resistance in tuberculosis and discuss its 
implications for modern medicine. 

Answer: As a student, I find the case study on antibiotic resistance in tuberculosis (TB) both 
fascinating and alarming, as it highlights how evolution impacts healthcare. In the 1966 case, a 
young man diagnosed with TB was treated with multiple antibiotics for six weeks, followed by a 
specific antibiotic for 33 weeks. Tests confirmed the cure, but two months later, he relapsed with 
similar symptoms and died despite further treatment. DNA analysis revealed that a mutation in a 
specific gene made the TB bacteria resistant to antibiotics, allowing them to multiply and cause the 
disease again. This case shows how mutations, a key driver of evolution, can create resistant strains, 
known as superbugs. 

The implications for modern medicine are significant. Superbugs, like multidrug-resistant TB, render 
standard antibiotics ineffective, complicating treatment and increasing mortality rates. The case 
underscores the role of natural selection: bacteria with resistant mutations survive antibiotic 
exposure, reproduce, and pass the trait to their offspring, increasing the proportion of resistant 
strains. This challenges doctors to develop new antibiotics or combination therapies, which is costly 
and time-consuming. Moreover, it emphasizes the need for responsible antibiotic use to slow 
resistance development. For example, completing prescribed courses prevents surviving bacteria 
from mutating further. Evolutionary clinical medicine, which studies how pathogens evolve, helps 
design treatments to combat resistance, such as personalized medicine based on genetic profiles. 
This case taught me that understanding evolution is crucial for tackling global health issues, as it 
informs strategies to outsmart rapidly evolving pathogens in an ongoing battle for human health. 

 

Question 2: Compare and contrast Lamarckism and Darwinism with reference to the evolution of 
giraffes’ long necks. 

Answer: Studying Lamarckism and Darwinism has been eye-opening as it shows how scientists 
historically explained evolution, particularly the giraffe’s long neck. Lamarckism, proposed by Jean 
Baptiste Lamarck, suggests that organisms acquire traits during their lifetime due to environmental 
needs, and these traits are inherited. For giraffes, Lamarck argued that short-necked ancestors 
stretched their necks to reach higher leaves during food scarcity. This stretching elongated their 
necks, and this acquired trait was passed to offspring, resulting in long-necked giraffes. However, 
this theory was disproved because acquired traits, like stretched necks, do not alter genetic material 
and thus are not inherited. 

In contrast, Charles Darwin’s Theory of Natural Selection, or Darwinism, provides a scientifically 
supported explanation. Darwin proposed that giraffes naturally varied in neck length. In a 
competitive environment with scarce ground-level food, giraffes with longer necks could access 
higher leaves, giving them a survival advantage. These giraffes reproduced more successfully, 
passing longer-neck traits to their offspring. Over generations, natural selection favored longer 
necks, leading to the modern giraffe species. Unlike Lamarckism, Darwinism relies on natural 
variations and environmental selection, not acquired traits. 

The key difference lies in the mechanism: Lamarckism attributes change to an organism’s efforts 
(use and disuse), while Darwinism emphasizes natural selection of existing variations. For example, a 
giraffe stretching its neck (Lamarckism) versus a naturally longer-necked giraffe surviving better 
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(Darwinism). Darwinism is supported by genetic evidence, while Lamarckism lacks genetic backing. 
Understanding these theories helps me appreciate how scientific ideas evolve with evidence, and 
Darwinism’s application in fields like medicine (e.g., studying antibiotic resistance) shows its 
relevance in solving real-world problems. 

 

Question 3: Discuss how the diversity of Galapagos finches supports Darwin’s Theory of Natural 
Selection. 

Answer: As a biology student, I find the Galapagos finches a compelling example of Darwin’s Theory 
of Natural Selection, which I learned about in Chapter 2. Charles Darwin observed about 14 finch 
species in the Galapagos archipelago, each with distinct beak shapes and sizes suited to their diet 
and habitat. For instance, ground finches have strong beaks for eating seeds, cactus finches have 
pointed beaks for accessing cactus seeds, and tree finches have sharp beaks for catching insects. 
These differences arose from an ancestral finch population, demonstrating how natural selection 
drives diversity. 

Darwin’s theory explains this through several principles. First, overproduction: finches produce more 
offspring than the environment can support. Second, variations: finches naturally vary in beak size 
and shape. Third, struggle for existence: limited food resources create competition. Fourth, survival 
of the fittest: finches with beaks suited to available food (e.g., small beaks for small seeds) survive 
and reproduce more effectively. Finally, natural selection: these favorable beak traits are passed to 
offspring, leading to specialized finch species over time. Research by Rosemary and Peter Grant 
(1973–2012) confirmed this, showing how environmental changes, like droughts, favored certain 
beak traits, with genes like BMP4 and ALX7 influencing beak depth and shape. 

This example highlights how environmental pressures shape evolution, a concept I can apply to 
modern scenarios. For instance, if a new food source appears, finches with suitable beaks would 
thrive, illustrating natural selection’s ongoing role. The finches taught me that small variations can 
lead to significant evolutionary changes, reinforcing Darwin’s idea that adaptation to specific niches 
drives biodiversity. 

 

Question 4: How do molecular biology and fossil evidence support the theory of evolution? 
Provide examples. 

Answer: Learning about the evidence for evolution in Chapter 2 has deepened my understanding of 
how science validates theories like Darwin’s. Molecular biology and fossil evidence provide strong 
support for evolution by showing relationships and historical changes among organisms. 

Molecular biology compares DNA and protein sequences to reveal evolutionary relationships. For 
example, Table 2.1 shows the hemoglobin beta chain’s amino acid differences compared to humans: 
chimpanzees have zero differences, gorillas one, and rats 31. This indicates chimpanzees are our 
closest relatives, as fewer differences suggest a more recent common ancestor. Similarly, comparing 
chimpanzee DNA with other organisms (Illustration 2.5) shows high similarity with humans, 
reinforcing shared ancestry. These molecular similarities prove that all organisms descend from a 
common ancestor, with variations accumulating over time. 
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Fossil evidence, as in Illustration 2.7, shows physical proof of evolutionary transitions. For instance, 
Archaeopteryx fossils, with both reptilian (teeth, claws) and avian (feathers, wings) features, act as a 
connecting link between reptiles and birds. Horse fossils reveal a gradual increase in leg length, 
indicating adaptation over time. Extinct species like dinosaurs and mammoths show past 
biodiversity, supporting the idea that life forms change or disappear. These fossils trace the timeline 
of evolution, confirming gradual changes. 

In real life, molecular biology helps trace disease origins (e.g., viral evolution), while fossils guide 
conservation by showing how species adapted or went extinct. Together, these fields make 
evolution tangible, helping me appreciate the interconnectedness of life and the importance of 
preserving biodiversity to study our planet’s history. 

 

Question 5: Describe the structure and function of the human nervous system and its evolutionary 
significance. 

Answer: As a student, exploring the nervous system in Chapter 2 has shown me its critical role in 
human evolution and survival. The human nervous system comprises the central nervous system 
(CNS), including the brain and spinal cord, and the peripheral nervous system (PNS), with cranial and 
spinal nerves, receptors, and ganglia. The brain, protected by meninges and cerebrospinal fluid, has 
parts like the cerebrum (thinking, memory), cerebellum (balance), and medulla oblongata 
(involuntary actions like heartbeat). The spinal cord transmits impulses between the brain and body, 
while the PNS relays sensory and motor signals. 

Neurons, the nervous system’s building blocks, have a cell body, dendrites (receive impulses), axons 
(transmit impulses), and synaptic knobs (release neurotransmitters like acetylcholine). The myelin 
sheath, produced by Schwann cells or oligodendrocytes, speeds up impulse transmission and 
protects axons. Synapses ensure unidirectional impulse flow, enhancing efficiency. The autonomous 
nervous system, part of the PNS, regulates involuntary actions via sympathetic (emergency 
responses) and parasympathetic (relaxation) systems. Reflex arcs, involving sensory neurons, 
interneurons, and motor neurons, enable rapid responses like withdrawing a hand from heat. 

Evolutionarily, the nervous system’s complexity reflects adaptation. Simple organisms like hydra 
have a neural network without a control center, while insects have a developed brain and ganglia. 
Humans’ advanced neocortex, with 16 billion neurons, enables complex thinking, language, and 
social behavior, giving us an edge in adapting to diverse environments. For example, developing 
tools or language required a sophisticated nervous system. This evolutionary progression 
underscores why protecting our nervous system (e.g., using helmets, avoiding drugs) is vital for 
maintaining cognitive abilities in modern life. 

 

 

Question 6: Apply the principles of natural selection to explain how a new plant species might 
evolve from an existing one over millions of years. 

Answer: As a biology student, applying Darwin’s principles of natural selection to a plant species’ 
evolution is an exciting way to connect theory to real-world scenarios. Suppose a plant produces 
hundreds of seeds, but only a few reach maturity due to environmental constraints like soil nutrients 
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or water availability. Over millions of years, a new species could emerge through natural selection, 
as outlined in Chapter 2. 

First, overproduction occurs: the plant produces excess seeds, more than the environment can 
support. Second, variations exist among seeds, such as differences in drought tolerance or root 
depth, due to genetic mutations or recombination. Third, a struggle for existence arises from limited 
resources—only seeds with favorable traits survive harsh conditions, like a drought. For example, 
seeds with mutations for deeper roots access water better, surviving to germinate and reproduce. 
Fourth, survival of the fittest ensures these drought-tolerant plants produce more offspring, passing 
the trait to future generations. Over time, natural selection accumulates these variations, and if the 
population becomes isolated (e.g., by a river), interbreeding with the original population stops, 
leading to a new species. 

In a modern context, this process applies to plants in changing climates. For instance, if a region 
becomes drier, plants with water-efficient traits would dominate, potentially forming a new species. 
This understanding helps in agriculture, where selective breeding mimics natural selection to 
develop drought-resistant crops. Studying this process has shown me how evolution shapes life’s 
diversity and why conserving genetic variation in plants is crucial for food security in changing 
environments. 

 


