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FOREWORD 

Faculty of Medicine and Health Sciences is committed to produce 
a competent and compassionate graduate to meet the health 

care needs of the community through educational excellence and 
research of international standards. There is a need to ensure that 
graduates during they studying in medical school are well equipped 
with a good knowledge of basic medical sciences so that they will 
understand how the human body functions. As we know that the 
beginning of learning is by asking the questions, the authors are 
using the questions and alternative approach to initiate the students 
to further study of human physiology. This book also encourages 
the students both from medical and nursing programme on self- 
assessment and understanding of basic physiology of human body. 

I would also like to congratulate the authors of this book to come 
up with the first edition of book entitled Self-assessment of Basic 
Physiology for Medical and Nursing students. 

I hope students will benefit and find the book useful during their 
study not only for preparing for the examination but also for future 

practice as physicians or nurses. 

Dean 
Prof. Dr. Hj Ahmad Hata Rasit 
Faculty of Medicine and Health Sciences 
Universiti Malaysia Sarawak (UNIMAS) 
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PREFACE 

Self-assessment is an important component of effective learning, 

especially when studying a complex subject as medical physiology. 
The main objective of this book is to encourage the medical and 
nursing students on self-assessment for understanding of basic 
physiology of human body. This book provides study materials in 
the form of single correct answer questions with explanation in each 
chapter for students' self-assessment. 

Through this approach, we wish to provide a tool for students to 
assess themselves in an easy manner within a short time. At the same 
time, we hope that this book will make further interest in human 

physiology and understanding how the physiology knowledge can 
be applied in a clinical setting. 
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CHAPTER I Homeostasis and Transport Across Cell 
Membranes 

I. Which of the following statement regarding homeostasis is true '? 

A. Maintenance of a constant composition of plasma 
B. Maintenance of a relatively constant internal environment 
C. Maintenance of an absolutely constant internal environment 
D. Maintenance of a constant composition of intracellular fluid 

E. Maintenance of a constant composition of intravascular fluid 

2. In a negative feedback mechanism, response produced by the 
effector organ 

A. is unrelated to the initial stimulus. 
B. amplifies the changes of variables. 
C. keeps a set point of variable deviated from the normal range. 
D. is in opposite direction to the change produced by the initial 

stimulus. 
E. is in the same direction to the change produced by the initial 

stimulus. 

3. The positive feedback mechanism in the body is observed in 

A. parturition process. 
B. regulation of blood pressure. 
C. regulation of body temperature. 
D. blood glucose home ostasis. 
E. plasma calcium ion homeostasis. 

{. The intravascular fluid (IVF ) 

A. osmolality is the same as that of plasma. 
B. composition is kept relatively constant by positive feedback 

mechanism. 

C. has a lower Na' concentration than the intracellular fluid 
(lCF). 

D. has a higher K' concentration than the intracellular fluid 
(ICI). 

E. compartment is larger than the IC! '. 
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5. A woman runs a marathon in 90°F weather and replaces all 

volume lost in sweat by drinking distilled water. After the 

marathon, she will have 

A. decreased hematocrit. 
B. decreased plasma osmolarity. 
C. increased intracellular osmolarity. 
D. decreased intracellular fluid (ICF) volume. 
E. decreased total body water (TBW). 

6. Which of the following substances or combinations of substances 
are used to measure interstitial fluid volume( ISF) ? 

A. Mannitol 
B. Deuterium oxide (D_, O) 
C. Evans blue 
D. Inulin and D� O 

E. Inulin and radioactive albumin 

7. The sodium-potassium pump is 

A. a symport. 
B. a ligand-gated ion channel. 
C. called an electrogenic pump. 
D. a secondary active transport. 

E. responsible for pumping sodium into cells. 

8. Which of the following transport mechanism is a passive downhill 

process? 

A. Sodium ion out of brain cells 
B. Glucose into the fat cells of adipose tissues 
C. Calcium ion into the sarcoplasmic reticulum in skeletal 

muscles 
D. Phosphate ion into epithelial cells lining the proximal tubule 

of the kidney 
E. Hydrogen ion into the lumen of canaliculi of the parietal cells 

of the stomach 
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Homeostasis and Transport Across Cell membranes 

9. Primary active transport in the cell membrane 

A. is downhill. 
B. causes calcium influx. 
C. uses energy from ATP breakdown. 
D. is exemplified by sodium-glucose symport. 
E. occurs from area of higher concentration to lower concentration. 

10. Endocytosis of the cell includes 

A. pinocytosis. 
B. transcytosis. 
C. carrier proteins. 
D. sodium-potassium pump. 
E. secretion of hormones and enzymes. 

3 



Self-assessment of Basic Physiology for Medical and Nursing Students 

Answers and explanations 
1. Answer: B. The fluid outside the cell is called extracellular fluid 

(ECF) and the fluid within the cell is called intracellular fluid 

(ICF). ECF is the internal environment of the body that must 
be kept relatively constant for the survival and functions of all 
the cells. Homeostasis is defined as maintenance of a relatively 

constant internal environment (ECF) of the body. 

2. Answer: D. The negative feedback mechanism triggers a response 
that seek to restore normal set point of variable by moving a factor 

in the opposite direction of its initial changes. 

3. Answer: A. Parturition process is the example of positive feedback 

mechanism in the body. Other control mechanisms primarily 

operate on the principle of negative feedback mechanism. 

4. Answer: A. The fluid in the body is distributed in the cells 
(ICF) and outside the cells (ECF). Part of the ECF that fills the 

vascular system is called IVF(plasma). ICF compartment is twice 

as large as the ECF. The same osmolality can occurred in each 
fluid compartment. Na' is the major cation in the ECF and K' is 

the major cation in the ICF. Composition of ECF is kept relatively 

constant by negative feedback mechanism. 

5. Answer: B. By sweating and then replacing by drinking water, 
the woman has a net loss of NaCl without a net loss of H0O. 

Therefore, ECF and plasma osmolarity will be decreased, and 

as a result, water( hypotonic fluid) will flow from ECF to ICF. 

ICF osmolarity will also be decreased after the shift of water. 
TBWwill be unchanged because of replacement of all volume lost 

in sweat by drinking water. Hematocrit will be increased because 

of the shift of water from ECF into RBCs, which causes their cell 

volume to increase. 
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6. Answer: E. ISF is measured indirectly by determining the 
difference between ECF volume and plasma volume. Inulin, a 
large fructose polymer that is restricted to the extracellular space, 
is a marker for ECF volume. Radioactive albumin is a marker for 

plasma volume. 

7. Answer: C. Sodium-potassium pump causes electrical charge 
difference across the cell membrane by producing net movement 
of a positive charge out of the cell. It is called electrogenic pump. 

8. Answer: B. Glucose is transported into fat cells by facilitated 
diffusion. Sodium is transported out of cells by sodium- 
potassium ATPase; calcium is transported into the sarcoplasmic 
reticulum by a calcium-ATPase; hydrogen is transported from 
the parietal cells of the stomach by hydrogen-potassium ATPase 
and phosphate is transported into the luminal cells of the 
proximal tubules by a sodium-hydrogen phosphate secondary 
active transport. 

9. Answer: C. Active transport is carried out by `protein pumps" in 
the cell membranes and the energy is supplied by ATP generated 
by the metabolism of cells. 

10. Answer: A. Endocytosis is the process by which proteins and large 

molecules enter the cell without disruption of the membrane. It 
has 2 types phagocytosis and pinocytosis. 

5 
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CHAPTER 2 Excitable tissues 

The resting membrane potential of a neuron is primarily 
dependent on the concentration gradient of 

A. sodium ions 
B. potassium ions 
C. calcium ions 

D. chloride ions 
E. bicarbonate ions 

2. The velocity of conduction of action potentials along a nerve is 
increased by 

A. myelinating the nerve. 
B. lengthening the nerve fiber. 
C. inhibiting the Na'-K' pump. 
D. stimulating the Na'- K' pump. 
E. decreasing the diameter of the nerve. 

3. Conduction of nerve impulses 

A. is normally . ºntidromic. 
B. is saltatory in all axons. 
C. depolarize the area behind it. 
D. is slow in myelinated nerve. 
E. is fast in large diameter of axon. 

A. An inhibitory postsynaptic potential 

A. depolarizes the postsynaptic membrane by opening Na' 
channels. 

B. depolarizes the postsynaptic membrane by opening K4 
channels. 

C. hyperpolarizes the postsynaptic membrane by opening Ca-" 
channels. 

D. hyperpolarizes the postsynaptic membrane by opening C1-- 
ehatnºcls. 

E. herpolarizes the postsynaptic membrane by closing K' 
channels. 
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5. Which of the following muscle protein plays an important role in 

contraction of both smooth and striated muscle? 

A. Actin 
B. Troponin 
C. Calmodulin 
D. Tropomyosin 

E. Myosin light chain 

6. Which of the following events occurs before depolarization of the 
T- tubules in the mechanism of excitation- contraction coupling 
in skeletal muscle? 

A. Binding of actin and myosin 
B. Binding of Ca''-' to troponin C 
C. Depolarization of the sarcolemma membrane. 
D. Opening of Cal' release channels on the sarcoplasmic 

reticulum (SR) 
E. Uptake of Ca'" into the SR by Ca'-'-adenosine triphosphatase 

(ATPase). 

7. Tetanic contraction of a skeletal muscle fiber results from a 
cumulative increase in the intracellular concentration of which 
of the following ions? 

A. Na' 
B. K' 
C. Mgt' 
D. Cal' 
E. Cl- 

8. Which of the following causes rigor in skeletal muscle? 

A. A decrease in ATP level 
B. No action potentials in motor neurons 
C. A decrease in intracellular Ca-+ level 
D. An increase in intracellular Ca'" level 
E. An increase in adenosine triphosphate (ATP) Level 

8 



Excitable tissues 

9. Currents (ionic movement) caused by opening of which of the 
following channels contribute to the repolarization phase of the 

action potential of cardiac ventricular muscle fibers? 

A. K+ channels 
B. Na+ channels 
C. Ca2+ channels 
D. C1 channels 
E. HCO3 channels 

10. Which of the following would occur as a result of the inhibition 

of Na'- K' ATPase? 

A. Increased Na'- Cal+ exchange. 
B. Increased sodium-glucose cotransport. 
C. Increased intracellular K+ concentration. 
D. Increased intracellular Ca 2+ concentration. 
E. Decreased intracellular Na+ concentration. 

11. The elevated serum K+ causes muscle weakness because 

A. K+ channels are closed by depolarization. 
B. K+ channels are opened by depolarization. 
C. Na+ channels are closed by depolarization. 
D. Na+ channels are opened by depolarization 
E. the resting membrane potential is hyperpolarized. 

12. A local anesthetic drug blocks Na+ channels in nerves. Which of 
the following effects on the action potential would it be expected 
to produce? 

A. Increase the Na+ equilibrium potential. 
B. Decrease the Na+ equilibrium potential. 
C. Shorten the absolute refractory period. 
D. Abolish the after-hyperplariztion potential. 
E. Decrease the rate of rise of the upstroke of the action 

potential. 
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13. Neuromuscular transmission in a skeletal muscle 

A. is impaired in myasthenia gravis. 
B. varies directly with the Mgt concentration at the muscle 

end plate. 
C. involves ligand-gated Cat channels in the synaptic buttons. 
D. involves voltage-gated Na' channels in the terminal 

buttons. 
E. is decreased by drugs that block muscarinic acetylcholine 

receptors. 

14. A 42-year-old man diagnosed with myasthenia gravis noted 
increased muscle 'strength when he was treated with a 

acetylcholinesterase inhibitor. His improvement is due to 
increased 

A. levels of acetylcholine (Ach) at the muscle end plates. 
B. number of ACh receptors on the muscle end plates. 
C. amount of ACh released from motor nerves. 
D. synthesis of noradrenaline in motor nerves. 
E. amount of noradrenaline released from motor nerves. 
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Answers and explanations 
1. Answer: B. In most cells, the resting membrane is predominantly 

permeable to K. The negative membrane potential observed in 

most cells (including nerve cells) is due primarily to the relatively 
high intracellular concentration and high permeability of K. 

2. Answer: A. Action potentials can be generated only at the nodes 
of Ranvier as myelin insulates the nerve.. Depolarization jumps 
from one node of Ranvier to the next in myelinated nerves. This 
jumping conduction is a rapid process to increase the velocity 
of conduction. Activity of the Na+-K+ pump does not directly 
affect the conduction. Decreasing nerve diameter would increase 
internal resistance and, therefore, slow the conduction velocity. 

3. Answer: E. Increasing the diameter of axon as well as myelination 
causes rapid conduction of nerve impulse. Conduction in 
myelinated axons is called saltatory conduction. Conduction in 
the opposite direction is known as antidromic conduction. 

4. Answer: D. An inhibitory postsynaptic potential hyperpolarizes 
the postsynaptic membrane. Opening of Cl- channels would 
hyperpolarize the postsynaptic membrane by driving the 
membrane potential toward the Cl- equilibrium potential 
(about -90 mV). Opening Ca 2+ channels would depolarize the 
postsynaptic membrane by driving it toward the Ca-+equilibrium 

potential. 

5. Answer: A. In striated muscle, calcium initiates contraction by 
binding to troponin. Calcium activated troponin then acts to 
remove the tropomyosin-mediated inhibition of the actin - myosin 
interaction. In smooth muscle, calcium initiates contraction 
by binding to calmodulin and the resulting complex activates 
calmodulin- dependent myosin light chain kinase, the enzyme 
that catalyzes the phosphorylation of myosin. Actin then slides 
on myosin. 

6. Answer: C. In the excitation-contraction coupling mechanism, 
excitation always precedes contraction. Excitation refers to the 

electrical activation of the muscle cell, which begins with an 

11 
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action potential (depolarization) in the sarcolemmal membrane 
that spreads to the T tubules. Depolarization of the T-tubules 

then leads to the release of Ca-" from the nearby SR, followed by 

an increase in intracellular Ca'+ concentration, binding of Ca 2+ to 

troponin C, and then contract. 

7. Answer: D. During repeated stimulation of a muscle fiber, Ca2+ 

is released from the sarcoplasmic reticulum more quickly than 
it can be reaccumulated; therefore, the intracellular Ca-"+ does 

not return to resting levels. The increased Ca 2+ allows more 

cross-bridges to form and, therefore, produces increased tension 
(tetanus). Intracellular Na+ and K+ concentrations do not change 
during the action potential. 

8. Answer: A. Rigor is a state of permanent contraction that occurs 
in skeletal muscle when ATP levels are depleted. Myosin remains 

attached to actin and the cross-bridge cycle can't continue. If 

there were no action potentials in motor neurons, the muscle 
fibers would not contract at all, since action potentials are 

required for release of Ca'+ from the sarcoplasmic reticulum. 
When intracellular Ca-+ concentration increases, Ca 2+ binds to 

troponinC, permitting the cross-bridge cycle to occur. Decreases in 

intracellular Ca-' concentration cause relaxation. 

9. Answer: A. The initial depolarization is due to Na influx through 

rapidly opening Na+channels. The inactivation of Na+channels 

contributes to the rapid repolarization phase. Ca-+ influx through 

more slowly opening Ca=+channels produces the plateau phase, 

and repolarization is due to net K' efflux through K+channels. 

10. Answer: D. Inhibition of ATPase leads to an increase in 

intracellular Na+ concentration, decreasing the Na+ gradient 

across the cell membrane, thereby inhibiting Na+-Ca 2+ exchange. 
Intracellular Ca='+ concentration increase. 

11. Answer: B. Elevated serum K` concentration decreases the resting 

membrane potential (RMP) and causes depolarization of RMP 

in skeletal muscle. Sustained depolarization closes Na+ channels 

and prevents the occurrence of action potentials in the muscle. 
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