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What’s included: A comprehensive set of university-level multiple-choice (MCQ) and short-
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MCQ Quiz: Embryonic development of the nervous system 
 

1. What is the process by which the three germ layers (ectoderm, mesoderm, 
endoderm) form in the embryo? 

A. Organogenesis 
B. Neurulation 
C. Gastrulation 
D. Somitogenesis 

 
2. Which germ layer gives rise to the central nervous system? 

A. Ectoderm 
B. Mesoderm 
C. Endoderm 
D. All of the above 

 
3. Neural tube defects often result from the failure of which process? 

A. Gastrulation 
B. Neurulation 
C. Somitogenesis 
D. Organogenesis 

 
4. Which of the following structures develops into the spinal cord and brain? 

A. Neural crest 
B. Neural tube 
C. Somites 
D. Notochord 

 
5. What is the role of somites in the developing embryo? 

A. They form the central nervous system. 
B. They contribute to the formation of the skeletal system, muscle, and dermis. 
C. They form the peripheral nervous system. 
D. They form the gastrointestinal tract. 

 
6. The neural crest cells give rise to which of the following? 

A. Peripheral nervous system 
B. Central nervous system 
C. Skeletal system 
D. Cardiovascular system 

 
7. What is the anterior part of the neural tube called, which later develops into the 

brain? 
A. Telencephalon 
B. Prosencephalon 
C. Rhombencephalon 
D. Myelencephalon 

 
  



8. Which of the following parts of the brain does NOT originate from the forebrain 
(prosencephalon) during embryonic development? 

A. Thalamus 
B. Cerebral cortex 
C. Cerebellum 
D. Hypothalamus 

 
9. What signaling molecule induces the ectoderm to form neural tissue during 

gastrulation? 
A. Sonic hedgehog 
B. Nodal 
C. BMP 
D. Noggin 

 
10. Which brain vesicle gives rise to the pons and cerebellum? 

A. Metencephalon 
B. Myelencephalon 
C. Mesencephalon 
D. Telencephalon 

 
11. What is the result of a failure in the closure of the anterior end of the neural tube? 

A. Anencephaly 
B. Spina bifida 
C. Arnold-Chiari malformation 
D. Down syndrome 

 
12. The notochord induces the formation of which structure? 

A. Neural tube 
B. Neural crest 
C. Somites 
D. Endoderm 

 
  



Answer Key 
 

1. C 
2. A 
3. B 
4. B 
5. B 
6. A 
7. B 
8. C 
9. C 
10. A 
11. A 
12. A 

 
  



SAQ Quiz: Embryonic development of the nervous system 
 

1. Describe the sequence of events that lead to the formation of the neural tube. 
 
 
 
 
 

2. What are somites, and what role do they play in embryonic development? 
 
 
 
 
 

3. Explain the role of neural crest cells in the development of the nervous system. 
 
 
 
 
 
 

4. Discuss the development of the forebrain (prosencephalon) during embryogenesis. 
 
 
 
 
 
 

5. How does a failure in neural tube closure affect the development of the nervous 
system, and what conditions can this cause? 

 
 
 
 
 
 

6. Explain the role of the notochord in the development of the nervous system. 
 
 
 
 
 
 

7. Describe the process of gastrulation and its importance in the development of the 
nervous system. 

 
  



Model Answers:  
 

1. The formation of the neural tube starts with the thickening of the ectoderm layer to 
form the neural plate. The edges of the plate then elevate to form neural folds and a 
neural groove appears in the center. The folds then merge to form the neural tube 
which eventually develops into the brain and spinal cord. 

 
2. Somites are blocks of mesoderm that are located on either side of the neural tube in 

the developing vertebrate embryo. They contribute to the development of the 
vertebrae, rib cage, muscles, and dermis. 

 
3. Neural crest cells are a transient group of cells that originate from the edges of the 

neural folds. They migrate throughout the body and differentiate into many cell 
types, including peripheral neurons, glial cells, melanocytes, and craniofacial 
cartilage and bone. 

 
4. The forebrain, or prosencephalon, develops from the anterior part of the neural 

tube. It further divides into the telencephalon (which forms the cerebral 
hemispheres, including the cerebral cortex, basal ganglia, and limbic system) and the 
diencephalon (which forms the thalamus, hypothalamus, and retina). 

 
5. If the neural tube fails to close properly, it can result in neural tube defects such as 

spina bifida (where the failure occurs at the posterior end, affecting the spinal cord) 
or anencephaly (where the failure is at the anterior end, affecting the brain). 

 
6. The notochord is a rod-shaped structure that is formed in the mesoderm layer. It 

defines the primitive axis of the embryo and is important in organizing the body 
plan. In relation to the nervous system, the notochord releases signals that induce 
the overlying ectoderm to thicken and form the neural plate, which folds to form the 
neural tube. 

 
7. Gastrulation is a phase early in the embryonic development during which the single-

layered blastula is reorganized into a trilaminar structure known as the gastrula. This 
process forms the three germ layers: ectoderm, mesoderm, and endoderm. The 
ectoderm gives rise to the nervous system and skin, the mesoderm to muscle, bone, 
and connective tissue, and the endoderm to the lining of the gut and associated 
structures. 

 
  



MCQ Quiz: Overview and organization of the nervous system: 
 

1. Which of the following is NOT part of the central nervous system (CNS)? 
A. Brain 
B. Spinal cord 
C. Ganglia 
D. Brainstem 

 
2. The peripheral nervous system is divided into what two major parts? 

A. Somatic and autonomic 
B. Sympathetic and parasympathetic 
C. Central and peripheral 
D. Afferent and efferent 

 
3. What is the primary role of neurons in the nervous system? 

A. Provide structural support 
B. Transmit electrical signals 
C. Regulate blood flow to the brain 
D. Regulate body temperature 

 
4. Which type of neuroglia forms the myelin sheath in the central nervous system? 

A. Schwann cells 
B. Oligodendrocytes 
C. Astrocytes 
D. Microglia 

 
5. Gray matter in the brain primarily consists of what? 

A. Myelinated axons 
B. Unmyelinated axons 
C. Neuron cell bodies 
D. Blood vessels 

 
6. How is white matter different from gray matter? 

A. White matter contains myelinated axons, whereas gray matter contains 
unmyelinated axons and neuron cell bodies. 

B. White matter contains neuron cell bodies, whereas gray matter contains 
myelinated axons. 

C. White matter contains blood vessels, whereas gray matter contains 
myelinated axons. 

D. White matter contains unmyelinated axons, whereas gray matter contains 
neuron cell bodies. 

 
7. What are ganglia in the context of the nervous system? 

A. Bundles of axons in the CNS 
B. Bundles of axons in the PNS 
C. Clusters of neuron cell bodies in the CNS 
D. Clusters of neuron cell bodies in the PNS 

 
  



8. Which neuroglial cell type is responsible for removing waste and pathogens in the 
CNS? 

A. Astrocytes 
B. Microglia 
C. Oligodendrocytes 
D. Schwann cells 

 
9. What is the role of Schwann cells? 

A. Forming the myelin sheath in the CNS 
B. Forming the myelin sheath in the PNS 
C. Removing waste and pathogens in the CNS 
D. Providing structural support in the CNS 

 
10. What are the two types of cells that make up the nervous system? 

A. Neurons and astrocytes 
B. Neurons and neuroglia 
C. Astrocytes and microglia 
D. Neurons and oligodendrocytes 

 
11. What is the main function of the myelin sheath? 

A. To insulate the axon and speed up the transmission of electrical signals 
B. To provide structural support to the neuron 
C. To produce cerebrospinal fluid 
D. To remove waste and pathogens 

 
12. Spinal nerves are part of which system? 

A. Central nervous system 
B. Peripheral nervous system 
C. Autonomic nervous system 
D. Parasympathetic nervous system 

 
  



Answer Key 
 

1. C 
2. A 
3. B 
4. B 
5. C 
6. A 
7. D 
8. B 
9. B 
10. B 
11. A 
12. B 

 
  



SAQ Quiz: Overview and organization of the nervous system: 
 

1. Describe the basic structure of a neuron and explain its role in the nervous system. 
 
 
 
 
 

2. Differentiate between the central and peripheral nervous systems in terms of their 
components and functions. 

 
 
 
 
 

3. What are neuroglial cells? Name the different types and explain their functions. 
 
 
 
 
 

4. Explain the difference between gray matter and white matter in the nervous system. 
 
 
 
 
 

5. Describe what a ganglion is and its role in the nervous system. 
 
 
 
 
 
 

6. What are spinal nerves and what role do they play in the nervous system? 
 
 
 
 
 
 

7. Explain the function of the myelin sheath and the cells that form it in both the 
central and peripheral nervous systems. 

 
  



Model Answers:  
 

1. Neurons are the basic structural and functional units of the nervous system. They are 
specialized cells designed to transmit information via electrical and chemical signals. 
A typical neuron consists of a cell body (soma), dendrites, and an axon. The cell body 
contains the nucleus and other organelles. Dendrites are specialized to receive 
signals from other neurons, while the axon conducts these signals away from the cell 
body to other neurons, muscles, or glands. 

 
2. The central nervous system (CNS) consists of the brain and spinal cord. It processes 

information received from all parts of the body, makes decisions, and sends out 
commands. The peripheral nervous system (PNS) includes all the nerves outside the 
CNS. It connects the CNS to sensory organs, muscles, and glands. The PNS is divided 
into the somatic nervous system, which controls voluntary actions, and the 
autonomic nervous system, which controls involuntary functions. 

 
3. Neuroglial cells, or simply glial cells, provide support and protection for neurons. 

They are the most abundant cell types in the central nervous system. Types include 
astrocytes (maintain the blood-brain barrier and provide nutrients to neurons), 
oligodendrocytes (form myelin sheath in the CNS), microglia (act as immune cells in 
the CNS), and ependymal cells (produce cerebrospinal fluid). In the PNS, Schwann 
cells form the myelin sheath around axons. 

 
4. Gray matter consists of neuronal cell bodies, dendrites, unmyelinated axons, and 

neuroglia. It is where information processing occurs in the brain. White matter, on 
the other hand, is composed of bundles of myelinated axons, which form 
communication lines between different parts of the brain and between the brain 
and the rest of the body. 

 
5. A ganglion is a cluster of neuron cell bodies in the peripheral nervous system. It acts 

as a relay point and plays a critical role in transmitting signals from the body to the 
central nervous system and vice versa. 

 
6. Spinal nerves are part of the peripheral nervous system. They originate from the 

spinal cord and extend out to provide a direct route of communication between the 
central nervous system and the rest of the body. Each spinal nerve is a mixed nerve, 
containing both sensory and motor fibers. 

 
7. The myelin sheath is a protective covering that surrounds axons. Its main function is 

to insulate the axon and speed up the transmission of electrical signals. In the CNS, 
the myelin sheath is formed by oligodendrocytes, while in the PNS, it is formed by 
Schwann cells. 

  



MCQ Quiz: Surface anatomy of the brain 
 

1. What structure separates the cerebrum into two hemispheres? 
A. Central sulcus 
B. Corpus callosum 
C. Longitudinal fissure 
D. Lateral fissure 

 
2. The precentral gyrus is involved primarily in which of the following functions? 

A. Sensory processing 
B. Motor control 
C. Auditory processing 
D. Visual processing 

 
3. The occipital lobe is primarily involved in which of the following functions? 

A. Visual processing 
B. Auditory processing 
C. Sensory processing 
D. Motor control 

 
4. What structure is found in the ventral part of the brain and is responsible for 

maintaining homeostasis? 
A. Hypothalamus 
B. Thalamus 
C. Pons 
D. Medulla oblongata 

 
5. The saggital section of the brain allows viewing of which prominent brain structure? 

A. Corpus callosum 
B. Central sulcus 
C. Occipital lobe 
D. Medulla oblongata 

 
6. Which of the following structures is located in the brain's dorsal view? 

A. Hypothalamus 
B. Cerebellum 
C. Pons 
D. Frontal lobe 

 
7. What structure marks the boundary between the frontal and parietal lobes? 

A. Central sulcus 
B. Precentral gyrus 
C. Postcentral gyrus 
D. Lateral sulcus 

 
8. In what part of the brain is Broca's area, involved in speech production, located? 

A. Frontal lobe 
B. Temporal lobe 
C. Parietal lobe 
D. Occipital lobe 



 
9. Which of the following structures connects the two hemispheres of the brain? 

A. Central sulcus 
B. Corpus callosum 
C. Lateral sulcus 
D. Precentral gyrus 

 
10. What structure is found ventrally in the brainstem and plays a critical role in the 

regulation of respiration and heart rate? 
A. Medulla oblongata 
B. Pons 
C. Midbrain 
D. Thalamus 

 
11. What brain structure is important for coordination and balance and can be observed 

in the dorsal view of the brain? 
A. Cerebellum 
B. Cerebrum 
C. Corpus callosum 
D. Medulla oblongata 

 
  



Answer Key 
 

1. C 
2. B 
3. A 
4. A 
5. A 
6. B 
7. A 
8. A 
9. B 
10. A 
11. A 

  



SAQ Quiz: Surface anatomy of the brain 
 

1. Describe the location and function of the corpus callosum. 
 
 
 
 
 

2. What are the main landmarks and structures found in the dorsal view of the brain? 
 
 
 
 
 

3. What are the main landmarks and structures found in the ventral view of the brain? 
 
 
 
 
 

4. Explain the importance and location of the precentral and postcentral gyri. 
 
 
 
 
 

5. What are the main landmarks and structures found in a sagittal section of the brain? 
 
 
 
 
 

6. What are the main landmarks and structures found in a coronal section of the brain? 
 
 
 
 
 
 

7. Discuss the functional significance of the frontal, parietal, occipital, and temporal 
lobes. 

 
  



Model Answers:  
 

1. The corpus callosum is a large, C-shaped nerve fiber bundle found beneath the 
cerebral cortex. It stretches across the midline of the brain, connecting the left and 
right cerebral hemispheres. The corpus callosum facilitates interhemispheric 
communication, allowing the two sides of the brain to share information and 
coordinate activities. 

 
2. The dorsal view of the brain reveals the cerebral hemispheres, the central sulcus 

separating the frontal and parietal lobes, the cerebellum located at the back of the 
brain, and the longitudinal fissure that separates the two cerebral hemispheres.  

 
3. The ventral view of the brain reveals the frontal lobe, temporal lobe, olfactory bulb, 

optic chiasm, pituitary gland, pons, medulla oblongata, and the underside of the 
cerebellum. The hypothalamus and the brainstem, which includes the midbrain, 
pons, and medulla oblongata, are also visible in this view. 

 
4. The precentral gyrus, located just anterior to the central sulcus, is the primary motor 

cortex responsible for voluntary motor control. The postcentral gyrus, located just 
posterior to the central sulcus, is the primary somatosensory cortex, responsible for 
processing sensory information from the body. 

 
5. A sagittal section of the brain reveals the corpus callosum, the thalamus, the 

hypothalamus, the pituitary gland, the midbrain, pons, medulla oblongata, 
cerebellum, and the spinal cord. It also shows the lateral ventricles within the 
cerebral hemispheres and the third and fourth ventricles. 

 
6. A coronal section of the brain reveals the lateral ventricles, the corpus callosum, the 

caudate nucleus, the thalamus, the hypothalamus, the hippocampus, and the 
amygdala. It also gives a clear view of the divisions of the cerebral cortex into the 
frontal, parietal, occipital, and temporal lobes. 

 
7. The frontal lobe is involved in motor control, decision making, problem-solving, and 

speech production (Broca's area). The parietal lobe processes sensory information 
like touch, temperature, and spatial positioning. The occipital lobe is the primary 
area for processing visual information. The temporal lobe is involved in auditory 
processing, memory, and is also the location of Wernicke's area, which is important 
for language comprehension. 
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