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Q1.When the blood sugar regulating system is not functioning, the

blood sugar rises from normal 100 to 180. When the blood sugar

regulating system is normal it rises to 110, what’s the gain?

A. 8 negative feedbacks

B. 7 negative feedbacks

C. 8 positive feedbacks

D. 7 positive feedbacks

Answer: B

Analysis: Gain is calculated as (Correction(fixed) ÷ Residual Error( left broken )). 

Non-functional system : sugar rises by 80 (180-100), meaning The body could have risen by 80. 
Functional system : it only rises by 10 (110-100).
The "Correction" is 70 (80 potential - 10 remaining/residual error or the actual change from functioning  system ).  This means the body corrected 70 units, BUT not 80 

The "Residual Error" is 10. 
Gain =( fixed / left broken )  70/10 = 7 & the body fights the change to stay the same, it is Negative Feedback.

Q1



Q2: Rapid growth during puberty causes your body to release more and more 
growth hormones. As you grow, more and more growth hormones are 
released until puberty is reached, and then the hormones stop. This 
represents a :

A. Positive Feedback Response

B. Negative Feedback Loop

C. none of the above

D. more than one of the above

Answer: A
This is just like the oxytocin in labor; The more oxytocin the more stretch. The more stretch the more the stimulation of oxytocin

Q2



Q3: The body system LEAST concerned with homeostasis?

A. Cardiovascular system

B. Respiratory system

C. Urinary system

D. Reproductive system

E. Nervous system

Answer: D
While the respiratory, urinary, and nervous systems actively maintain the "constancy of the internal environment" for cell survival, the Reproductive system is primarily for the survival of the species

Q3



Q4: When the blood sugar control system is not functioning, and the blood
sugar rises from the normal level 90 to 200 mg/100 ml of plasma, if at
another time when the blood sugar control system is functioning the blood
sugar increases from the normal level 90 mg to 100/100 ml of plasma,
calculate the gain of the blood sugar control system:

A. 10; positive feedback

B. 10; negative feedback

C. 2; negative feedback

D. 0; neither negative nor positive feedback

E. 2; positive feedback

Answer: B

Analysis: Gain is calculated as (Correction(fixed) ÷ Residual Error( left broken )). 

Non-functional system : sugar rises by 110 (200-90), meaning The body could have risen by 110. 
Functional system : it only rises by 10 (100-90).
The “Correction” is 100 (110 potential – 10 remaining/residual error or the actual change from functioning  system ).  This means the body corrected 100 units, BUT not 110

The "Residual Error" is 10. 
Gain =( fixed / left broken )  100/10 = 10 & the body fights the change to stay the same, it is Negative Feedback.

Q4



Q5: Which of the following is TRUE about homeostasis?

A. Marinating variables of the body at a fixed level.

B. Essential for the survival of cells.

C. Is the responsibility of the nervous & endocrine systems only.

D. More than one of the above.

Answer: B

Q5



Q6: When the body temperature increases, thermoreceptors sends signals to 
the hypothalamus, then sweating increases. Which of the following is FALSE.

A. Thermoreceptors are the sensors.

B. Hypothalamus is the regulatory center.

C. Sweat glands are the effectors.

D. This is a positive feedback as the increase of temperature caused an increase 

in sweating.

E. None of the above.

Answer: D
Temperature regulation is a classic example of negative feedback (sweating to reverse a rise in heat). Therefore, stating "This is a positive feedback" is False 

Q6



Q7: As you get dehydrated, your blood becomes thicker and harder to pump.
Your kidneys will respond by stopping urine production, sending the water from
urine into your bloodstream to thin your blood back to normal level is a

A. Positive Feedback Response

B. Negative feedback loop

C. Not a regulatory mechanism

D. Both A & B

Answer: B
The body senses thick blood and stops urine production to return blood to a normal level. This reversal of a stimulus is a Negative Feedback Loop.

Q7



Q8: An increase in the concentration of carbon dioxide above it’s
normal range is detected by a(n):.

A. sensor

B. messenger.

C. afferent

D. integrator

E. effector.

Answer: A

Q8



Q9: Which of the following substances has the highest intracellular fluid to 
extracellular fluid concentration ratio for most mammalian cells?

A. Sodium

B. Potassium

C. Carbon Dioxide

D. Calcium

Answer: B

Q9



Cell membrane & Transport



Q1: How does the intracellular Na+ concentration change following inhibition 

of Na+ -K+ ATPase?

A. Increase

B. decrease

C. Remains the same

D. K+ also inhibited

Why? while Na+ -K+ ATPases are inhibited, there are some channels that get Na+ inside the cell (leaky channels)

Answer : A 

Q1



Q2: Solution A contains 10 mmol/L glucose, and Solution B contains 1 

mmol/L glucose. If the glucose concentration in both solutions is doubled, by 

how much will the flux (flow) of glucose between the two solutions change?

A. Remain unchanged

B. Double

C. Triple

D. Quadruple

Answer: B
Flux is proportional to the concentration gradient (ΔC). Initial ΔC=9 (10−1). Doubled ΔC=18 (20−2). Since the gradient doubled, the flux Doubles.

Q2



Q3: A cell is equilibrated in an aqueous solution of 300 mosm/L sodium
chloride. Which of the following best describes what will happen to cell volume
when the cell is placed in an aqueous solution of 300 mOsm/L Calcium
Chloride ?

A. No change

B. Decreases and then increases

C. Increase

D. Decrease

E. Increase and then decrease

Answer: A
Moving a cell from 300 mOsm NaCl to 300 mOsm CaCl2​ results in No change because both solutions are iso-osmotic and assume non-penetrating solutes, making them isotonic

Q3



Q4: Solutions A and B are separated by a membrane that is permeable to

urea. Solution A is 10 mM urea, and solution B is 5 mM urea. If the

concentration of urea in solution A is doubled, the flux of urea across the

membrane will:

A. Double

B. Triple

C. Stay unchanged

D. Decrease to the half

Answer: B
Initial ΔC=5 (10−5). New ΔC=15 (20−5). Since 15÷5=3, the flux will Triple.

Q4



Q5: The osmolarity of a solution of 50 mmol/L CaCl2 is closest to the 
osmolarity of which of the following:

A. 50 mmol/L NaCl,

B. 100 mmol/L urea,

C. 150 mmol/L NaCl,

D. 150 mmol/L urea

Answer: D
CaCl2​ dissociates into 3 particles (50×3=150 mOsm/L). 150 mmol/L Urea does not dissociate, resulting in an identical osmolarity.

Q5



Q6: In a hospital error, a 60-year-old woman is infused with large volumes of 

a solution that causes lysis of her red blood cells (RBCs). The solution was

most likely:

A. 150 mM NaCl

B. 350 mM mannitol

C. 100 mM NaCl

D. 150 mM CaCl2

Answer: C
Lysis is caused by hypotonic solutions (<300 mOsm/L). 100 mM NaCl equals 200 mOsm/L, which is hypotonic and causes water to enter and burst the cell.

Q6



Q7: The rate at which diffusion takes place is determined by the following 
conditions EXCEPT:

A.The size of the area of diffusion

B. The direction of the diffusion

C. The temperature

D.The concentration gradient

Answer: B
The "direction" is a result of the gradient, not a factor that determines how fast the process happens.

Q7



Q8: Which one of the following is NOT consistent with secondary active
transport:

A. The movement of an ion down its concentration gradient is coupled to 
the movement of another molecule against its concentration gradient.

B. In secondary active transport ATP is hydrolyzed.

C. Cotransport and exchange are variations of secondary active transport.
D. In secondary active transport, the ion that is moving down its 

concentration gradient is referred to as the driving ion.

E. All of the above are true about secondary active transport.

ANSWER: B
Stating "ATP is directly hydrolyzed" is the false statement. Primary active transport uses ATP directly, while secondary uses  the energy of a gradient created by primary transport

Q8



Q9: Select the molecule that should have the greatest permeability

through a cell membrane:

A. ATP

B. amino acid

C. cholesterol

D. glucose

E. potassium

ANSWER: C

Q9



Q10: Red blood cells are placed into an unknown solution. The
cells swell and some burst. This indicates that the solution is :

A. Isotonic

B. Hypotonic

C. Hypertonic

D. Cannot be determined

ANSWER: B

Q10



Q11: An example of primary active transport is the:

A. calcium pump

B. glucose carrier

C. sodium-linked glucose transport

D. sodium-proton counter transport

E. cholesterol throw plasma membrane

ANSWER: A

Q11



Q12: Secondary active transport occurs when:

A. an energy source directly transports a molecule across a membrane

B. a concentration or electrochemical gradient is created by primary active 

transport

C. a membrane potential moves ions up their concentration gradient

D. a molecule passes through a second membrane after a first membrane

ANSWER: B
Secondary active transport does not use ATP directly. Instead, it uses the driving force (ion gradient, typically sodium) that was already created by primary active transport

Q12



Q13: As osmolarity increases, water concentration
and osmotic pressure 

A. Decreases, increases

B. Decreases, decreases

C. Increases, decreases

D. Increases, increases

ANSWER: A

Q13



Q14: Which of the following factors will increase the diffusive 
clearance of solutes across the semipermeable membrane?

A. Area of the membrane increases

B. Concentration gradient for the solutes decreases

C. Lipid solubility of the solutes decreases

D. Size of the solute molecules increases

E. Thickness of the membrane increases

Answer: A

Q14



Q15: The operation of the sodium-potassium "pump" moves :

A. sodium and potassium ions into the cell .

B. sodium and potassium ions out of the cell .

C. sodium ions into the cell and potassium ions out of the cell .

D. sodium ions out of the cell and potassium ions into the cell .

E. sodium and potassium ions into the mitochondria.

Answer: D

Q15



Q16: What activates adenylyl cyclase?

A. epinephrine binding to it

B. an activated G protein

C. cAMP

D. a protein kinase

Answer: B

Q16



Q17: Receptor molecules on the surface of a cell do what of the 
following:

A. determine that cells response .

B. may allow a particular ligand to bind .

C. bind to all ligands .

D. determine that cell's response and may allow a particular ligand to bind.

E. determine that cell's response and bind to all ligands.

ANSWER: D
Receptors are highly selective and allow only particular ligands to bind. Once bound, they determine the cell's response by i nitiating internal signaling events

Q17



Q18: In chemical communication between cells, a
cell secretes a chemical messenger that binds to 

  on the cell .

A. gap : connexons : secretory

B. secretory : connexons : gap

C. secretory : connexons : target

D. target : receptors : secretory

E. secretory : receptors : target

ANSWER: E

Q18



Q19: Adenylyl cyclase is used in a G-protein pathway to ;

A. cause ATP to form cAMP

B. add a phosphate to a kinase

C. remove a phosphate from a kinase

D. attract a ligand

ANSWER: A

Q19



Q20: Which of the following can activate a protein by transferring 
a phosphate group to it ?

A. cAMP

B. G Protein

C. protein kinase

D. protein phosphatase

ANSWER: C

Q20



Q21: Which of the following transport mechanisms is NOT rate 
limited by an intrinsic transport maximum (Vmax )?

A. Secondary counter-transport (antiport )

B. Primary active transport via carrier proteins

C. Secondary co-transport (symport )

D. Facilitated diffusion via carrier -proteins

E. Simple diffusion through protein channels

Answer: E

Q21



Q22: Omeprazole which is proton pump inhibitor is used to treat 
gastritis; it blocks H+ secretion in gastric parietal cells. Which of the 
following transport processes is being inhibited?

A. Simple diffusion

B. Facilitated diffusion

C. Primary active transport

D. Cotransport

ANSWER: C
As a general rule in physiology, any transport mechanism explicitly called a "pump" is a form of Primary Active Transport bec ause it uses ATP directly to move ions against a gradient.

Q22



Q23: A 23-year-old man is brought to the emergency department after 
collapsing during basketball practice. On admission, he is lethargic and 
appears confused. His coach reports that it was hot in the gym and he was 
drinking a lot of water during practice. An increase in which of the 
following is the most likely cause of his symptoms?

A. Intracellular tonicity

B. Extracellular tonicity

C. Intracellular volume

D. Extracellular volume

E. Plasma volume

ANSWER: C
Excessive water dilutes the ECF, making it hypotonic. This causes water to move into cells, and the symptoms (confusion, lethargy) are caused by an increase in Intracellular Volume

Q23

(صعب ) 



Q24: Select the membrane transport protein that is least likely 
to to exhibit saturation:

A. carrier

B. Carrier with binding sites

C. channel with an open pore

D. Na+/k+ pump

ANSWER: C

Q24



Q25: The chemical driving force across a membrane is a 
reflection of the:

A. membrane potential

B. concentration gradient

C. equilibrium potential

D. osmotic pressure

ANSWER: B

Q25



Q26: Inositol triphosphate:

A. is a water-insoluble messenger molecule .

B. binds to the calcium channel of the endoplasmic reticulum .

C. is involved in the release of calcium into the cytosol .

D. is a second messenger that is involved in the release of calcium into the cytosol.

E. uses all of the mechanisms.

ANSWER: E

Q26



Q27:Which of the following transport systems require energy?

A. Osmosis.

B. Phagocytosis.

C. Filtration through aquaporins.

D. Diffusion.

E. Facilitated diffusion

ANSWER: B

Q27



Q28:The solutions in the two arms of this U - tube are separated by 
membrane that is permeable to water and glucose but not to sucrose. Side A is 
filled with a solution of 2 M sucrose and IM glucose. Side B is filled with 1 M 

sucrose and 2 M glucose. Initially, the liquid levels on both sides are equal. At 
the beginning, in terms of tonicity, the solution inside A with respect (as 
compared) to that in B:

A. Hypotonic.

B. Saturated.

C. Hypertonic.

D. Isotonic.

E. Plasmolyzed

ANSWER: C

Q28



Q29:Na+ , K+ ,Ca+2, and Cl- permeation through their respective 
ion channels represents an example of:

A. Primary active transport.

B. Secondary active transport.

C. Osmosis.

D. Pinocytosis.

E. Passive transport

ANSWER: E

Q29



Q30:What is the major difference between simple diffusion 
and facilitated diffusion?

A.Simple diffusion does not require energy but facilitated diffusion requires energy.

B.Simple diffusion only operates across a cell membrane. 

C.Simple diffusion only moves substances inside a cell.

D.Simple diffusion requires energy but facilitated diffusion does not requires energy.

E. Facilitated transport requires a specific carrier.

ANSWER:E

Q30



Q31:The solutions in the two arms of this U- tube are separated by a 
membrane that is permeable to water and glucose but not to sucrose. Side
A is filled with a solution of 2 M sucrose and IM glucose. Side B is filled

with 1 M sucrose and 2 M glucose. Initially, the liquid levels on both sides
are equal.

After the system reaches equilibrium, what changes are observed?

A.The water level is higher inside A than inside B.

B. The molarity of glucose is higher inside A than inside B.

C. The water level is higher inside B than inside A.

D.The water level is unchanged.

E. The molarity of sucrose and glucose are equal on both sides

ANSWER: A

Q31

Side A has a higher concentration of non-penetrating sucrose (2 M) compared to Side B (1 M). Water moves via osmosis from the 

lower solute concentration (B) to the higher solute concentration (A) until a new equilibrium is reached, raising the level in Side A.



Q32:At the resting membrane potential of an excitable cell, the 
electrical driving force for Cl- , Na+ and K+ ions is:

A. Equal for all mentioned ions.

B. High for Cl-
C. Low for K+ and high for Na+
D. Low for Na+
E. High for K+and low for Cl-

ANSWER: C

Q32



Q33:What is a hypotonic solution?

A. An external solution with a higher concentration than inside a cell.

B. An external solution of 0.9% NaCl (molecular weight of NaCl 58.5).

C. An internal solution with 0.9% NaCl (molecular weight of NaCl= 58.5).

D. An external solution with the same concentration as inside the cell.

E. An external solution with a lower concentration than inside a Cell.

ANSWER: E

Q33



Q34:An experiment is done to measure the uptake of an amino acid into a cell. 
The above data are obtained. If Na+ is removed from the extracellular bathing 
solution, or a drug is added that prevents the cell from making ATP, the uptake
of amino acid into the cell is markedly reduced. Based on this information
which of the following mechanisms is likely responsible for the transport of the
amino acid into the cell?

A. Uniporter (one molecule unidirectional)

B. Transport ATPase (pump)

C. Na+ symporters (co-transport)

D. Passive diffusion through the lipid bilayer

E. Na+ antiporter (counter transport)

ANSWER: C

Q34



Q35:The type of membrane protein enables cells to respond to
specific hydrophilic ligand by changes in the level of intracellular
cyclic-AMP?

A. Ligand

B. Cholesterol

C. Phospholipid

D. Enzymes

E. Receptors.

ANSWER: E

Q35



Q36:The cell membrane is most permeable to which of the following
substances?

A. Sodium fluoride

B. Oxygen

C. Potassium Chloride

D. Albumin protein

ANSWER: B

Q36

O2 is nonpolar 



Q37:A blood sample is taken from an individual whose blood osmolality is 
300 mOsm/kg H2O, Red blood cells from this sample are then replaced in 
the following solution, in which solution cells will shrink?

A. 1

B. 2

C. 3

D. 4

E. 5

ANSWER: D

Q37



Q38:Which of the following substances has the highest intracellular fluid 
to extracellular fluid concentration ratio for most mammalian cells?

A. Carbon dioxide

B. Proteins

C. Calcium

D. Sodium

E. Potassium

ANSWER: E

Q38



Q39:Phagocytosis involves the transportation of a phagosome to 
which of the following organelles?

A. Lysosome

B. Endoplasmic reticulum

C. Golgi apparatus

D. Mitochondria

ANSWER: A

Q39



Q40:The forces governing the diffusion of a gas through a biological 
membrane are listed below. Which of the following changes DECREASE 
the diffusion of gas through a biological membrane?

A. A

B. B

C. C

D. D

E. E

ANSWER: B

Q40



Q41:Which of the following solutions will cause shrinkage of cells 
(cell osmolarity = 300 mOSM/L) ?

A. 150 mM NaCl.

B. 100 mM CaCl2.

C. 290 mM Glucose.

D. 200 mM NaCl.

E. None will cause

shrinkage.

ANSWER: D

Q41



Q42:Which of the following best describes the changes in the changes
in the cell volume that will occur when red blood cells (previously
equilibrated in a (280-) milliosmolar solution of NaCl) are placed in a

solution of a 140-millimolar NaCl containing 20-millimolar urea , a
relatively large but permanent molecule ?

A. Shrink, then swell and lyse.

B. Shrink, then return to the original volume.

C. Swell and lyse.

D. Swell, then return to original volume.

E. No change in cell volume.

ANSWER: B

Q42



Q43:Which of the following transport processes of glucose is affected 
if Na+ usual gradient across the membrane is abolished?

A. vesicular transport.

B. simple diffusion.

C. facilitated diffusion.

D. co-transporter.

ANSWER: D

Q43



Q44:Which of the following characteristics is shared by simple and 
facilitated diffusion of glucose?

A. occurs down an electrochemical gradient

B. is saturable

C. is inhibited by the presence of galactose

D. requires a Na+ gradient

ANSWER: A

Q44



Q45:Which of the following molecules crosses through a 
semipermeable membrane during the process of osmosis?

A. sodium

B. potassium

C. osmotically active molecules

D. water

ANSWER: D

Q45



Q46:an animal cell has a %2 salt concentration. It is placed into a 
solution with a 0.05% salt concentration. what will happen to the 
animal cell?

A. water will move out of the animal cell, causing it to shivel

B. water will move into the animal cell , causing it to swell and burst

C. water will move into the animal cell, causing it to shivel

D. water will move out of the animal cell, causing it to swell and burst

ANSWER: B

Q46



Q47:Which is not true:

A. Protein carriers in PM are involved in transport of long peptide chains 

across the membrane

B. Proteins in PM can be carriers for ions

C. Some membrane proteins function as channels for small molecules

D. Carrier proteins are specific for certain substrates

E. Large macromolecules cross the membrane mainly by vesicular 

transport (endocytosis/exocytosis)

ANSWER: A

Q47



Membrane Potential



Q1: Which of the following factors will increase the diffusive clearance 
of solutes across the semipermeable membrane?

A. Area of the membrane increases

B. Concentration gradient for the solutes decreases

C. Lipid solubility of the solutes decreases

D. Size of the solute molecules increases

E. Thickness of the membrane increases

Answer : A

Q1



Q2: Which of the following would cause an immediate reduction in 
the amount of potassium leaking out of a cell?

A. Decreasing the extracellular potassium concentration

B. Decreasing the extracellular sodium concentration

C. Hyperpolarizing the membrane potential

D. Increasing the permeability of the membrane to potassium

E. Reducing the activity of the sodium–potassium pump

ANSWER: C

Q2



Q3: Choose the correct statement:

A. The greater the ratio of the ion concentrations on the two sides of the 

membrane the greater the tendency for ions to diffuse in one direction

B. the greater the tendency for ions to diffuse in two directions the greater the 

Nernst potential

C. The greater the ratio of the ion concentrations on the two sides of the 

membrane the lower the tendency for ions to diffuse in one direction

D. None of the above

ANSWER: A

Q3



Q4: At which labeled point on the action potential is the K+ closest to its 
electrochemical equilibrium?
A. 1

B. 2

C. 3

D. 4

E. 5

ANSWER: E

Q4



Q5: What process is responsible for the change in membrane potential 
that occurs between point 1 and point 3?

A. Movement of Na+ into the cell

B. Movement of Na+ out of the cell

C. Movement of K+ into the cell

D. movements of K+ out of the cell

E. activation of Na+-K+ pump F. inhibition of Na+-K+ pump

ANSWER: A

Q5



Q6: If the membrane is impermeable for both K+ and Cl- the Nernst 
potential will equal:

A. the Nernst potential for K+ and Cl- together

B. K+ only because Cl- is a negative ion

C. Na+

D. K+ only because chlorine concentration is low

E. Will equal ZERO

ANSWER: C

Q6



Q7: Which of the following is NOT true about the refractory period?

A. It is thought that the relative refractory period is caused by the 

hyperpolarization phase of the action potential.

B. The absolute refractory period refers to that time during which a stronger 

stimulus will lead to the generation of a new action potential.

C. The relative refractory period refers to that time during which a stronger 

stimulus will lead to the generation of a new action potential.

D. The relative refractory period coincides with the hyperpolarization phase of the 

action potential

E. The absolute refractory period sets the upper limit for the maximum frequency 

of action potentials generated.

ANSWER: B

Q6

Q7



Q8: Which of the followings is taking place last during transmission of action 
potentials at the synapse:

A. Release of neurotransmitters

B. Activation of voltage gated Ca++ channels at the terminals of presynaptic 

neurons

C. Generation of postsynaptic potentials

D. Generation of action potentials at the post synaptic neurons

E. Summation of postsynaptic membrane potentials

ANSWER: D

Q8



Q9: When reaching a point at which diffusion of K+ is COMPLETELY
OPPOSED by the potential difference .

A. NET DIFFUSION for K+ is ZERO

B. concentration gradient = zero

C. equilibrium potential for K+ is achieved

D. all above except B

Answer: D

Q9



Q10: The "undershoot" phase of after-hyperpolarization is due to .

A. slow opening of voltage-gated sodium channels .

B. sustained opening of voltage-gated potassium channels .

C. rapid opening of voltage-gated calcium channels .

D. slow restorative actions of the sodium-potassium ATPase .

E. ions that move away from their open ion channels .

Answer: B

Q10



Q11: Match the ion channel with its resulting change in
membrane potential

A. entry of a negative ion; hyperpolarization

B. entry of a positive ion; hyperpolarization

C. exit of a positive ion; depolarization

D. exit of a negative ion; hyperpolarization

E. inactivation of sodium-potassium transporters; depolarization

Answer: A

Q11



Q12: For a neuron with an initial membrane potential at -70 mV, an increase
in the movement of potassium ions out of that neuron's cytoplasm would
result in

A. the depolarization of the neuron .

B. the hyperpolarization of the neuron .

C. the replacement of potassium ions with sodium ions .

D. the replacement of potassium ions with calcium ions .

E. the neuron switching on its sodium-potassium pump to restore

the initial conditions .

Answer: B; (inside the cell becomes more negative)

Q12



Q13: Although the membrane of a "resting" neuron is highly permeable to 
potassium ions, its membrane potential does not exactly match the equilibrium 
potential for potassium because the Neuronal membrane is also :

A. fully permeable to sodium ions .

B. slightly permeable to sodium ions .

C. fully permeable to calcium ions .

D. impermeable to sodium ions .

E. highly permeable to chloride ions .

Answer: B; (because of the slight permeability for other ions “goldman equation“)

Q13



Q14: Which of the following is characteristic of the events occurring at an
excitatory synapse?

A. There is a massive efflux of calcium from the presynaptic terminal

B. Synaptic vesicles bind to the postsynaptic membrane

C. Voltage-gated potassium channels are closed

D. Ligand-gated channels are opened to allow sodium entry into the

postsynaptic neuron

Answer: D 

(NOTE : first opened are sodium ligand gated and then voltage gated)

Q14



Q15: The correct relation is

A. more current, more conductance, less resistance

B. more current, more conductance, more resistance

C. less current, less conductance, more resistance

D. A+C

Answer: D

Q15



Q16: An input neuron to a diverging circuit causes the membrane
potential of a target neuron to change from −65 millivolts to −55
millivolts. Which of the following best describes this change in membrane
potential (in millivolts)?

A. Excitatory postsynaptic potential = +10

B. Excitatory postsynaptic potential = −10

C. Inhibitory postsynaptic potential = +10

D. Inhibitory postsynaptic potential = −10

Answer: A

Q16



Q17: During a nerve action potential, a stimulus is delivered as indicated
by the arrow shown in the following figure. In response to the stimulus, a
second action potential.

A. of smaller magnitude will occur

B. of normal magnitude will occur

C. of normal magnitude will occur, but will be delayed

D. will occur, but will not have an overshoot

E. will not occur

ANSWER: E

Q17



Q18: If more K+ channels have been activated the membrane was at resting 
potential, which of the following statements is CORRECT:

A. The membrane potential becomes closer to threshold.

B. The membrane is in refractory period.

C. More Na+ channels become in the state of closed and capable for opening

D. More Cl- can move inward.

E. The membrane potential can exceed (more negative) the -95mv.

Answer: C

Sodium driving force becomes greater

Q18



Q19: Which channel membrane protein is specifically important in the process
of neurotransmitter release?

A. Neurotransmitter receptor sodium channels.

B. Voltage - dependent (gated) calcium channels.

C. Voltage - dependent (gated) chloride channels.

D. Voltage - dependent (gated) potassium channels.

E. Chemical gated calcium channels

ANSWER: B

Q19



Q20: Assuming that we have a membrane that is NOT permeable to Cl - ,
K+ and Na+, and permeability for Ca++ is the highest . Which of the
following potentials is expected to develop at that membrane?

A. More positive than +160 mV.

B. Between +100 and +130 mV.

C. Between 0 and + 60 mV.

D. More negative than -30mV.

E. Between -30 and 0 mv.

ANSWER: B

Q20



Q21: One of the following statements is NOT true with regard to Na+ channels:

A. Almost all voltage dependent channels become active at threshold

potential.

B. They transform into the state of closed and capable for opening during

the positive after potential.

C. Chemical gated channels can be activated by excitatory transmitter.

D. The voltage dependent channels are activating at a slower rate than

K+ channels during action potential.

E. Voltage dependent channels are closed and not capable for opening

during falling phase of action potential.

ANSWER: D

Q21



Q22: Regarding action potentials, which of the following pairs are NOT related
to each other?

A. Resting potential: High conductance for K+.

B. Relative refractory period: Highest conductance of K+.

C. Threshold potential: Activation of voltage gated Na+ channels.

D. Overshoot: Highest electrical driving force for Na+.

E. Hyperpolarization: More diffusion for K+.

(LOOK AT FIGURE BESIDE

FOR BETTER COMPREHENSION)

ANSWER: D

Q22



Q23: Assuming that we have a membrane is highly permeable to Na+ and
Ca++ and permeability for Cl- and K+ is zero. Which of the following
membrane potentials is expected?

A. More positive than +160 mV

B. Between +61 mv and +130 mv

C. Between 0 and +30 mv

D. Between 0 and -80 mv

E. More negative than -94 mv

ANSWER: B

(NOTE: Remember how did we calculate it)

Q23



Q24: An excitable membrane at a resting membrane potential of -80 mv can 
depolarize by:

A. More diffusion of K+

B. Activation of CL- channels

C. Decreasing Na+ concentration in extracellular fluids

D. Increasing K+ concentration in extracellular fluids

E. Activation of Na+/K+ pump

A is false ⇔ Diffusion of K+ (outside) causes hyperpolarization.

B is false ⇔ Diffusion of Cl- (inside) causes hyperpolarization.
C is false ⇔ Driving force for sodium decreases causing less influx – less depolarization – more negative 
potential (hyperpolarization).

D is True ⇔ Driving force for K+ decreases causing less efflux – less hyperpolarization – less negative 
potential (depolarization).
E is false ⇔ 3+ exits & 2+ enters ⇒ net positive outside (hyperpolarization).

ANSWER: D

Q24



Q25: Which of the following is NOT true with regard to conduction
along nerve fibers:

A. Higher velocity of conduction is in myelinated than unmyelinated

fibers

B. The velocity of conduction is increased by increasing diameter of

nerve fibers

C. Refractory periods are important for ensuring propagation of action

potentials in one direction only from the site where they have been

generated

D. Higher velocity of conduction is achieved by saltatory than by

continuous conduction

E. Higher resistance for internal currents is in large nerve fibers

ANSWER: E

Q25



Q26: Resting membrane potential at excitable cells is:

A. Positive inside with regard to outside

B. Established by high permeability of membrane to CL- ion

C. Determined mainly by the activity of adenylate cyclase

D. Generated by high protein content inside cells

E. Established just across the membrane

ANSWER: E

Q26



Q27: Which of the followings is NOT true with regard to an action potential at 
neurons:

A. Depolarization can appear by activation of Na+ channels

B. Positive after potential is more negative than the resting potential

C. At threshold, there will be activation of voltage gated channels

D. Action potentials appear by activation of Na+/k+ pumps

E. At the overshoot, the membrane potential is positive inside with regard to 

outside

ANSWER: D

(CAN YOU DETERMINE ON 
FIGURES WHERE EXACTLY 
IS OVERSHOOT ?)

Q27



Q28: Which of the following is NOT characterizing a membrane
during absolute refractory period?

A. The membrane potential is closer to zero mv than the resting

potential

B. The membrane is having higher conductance for K+ than for Na+

C. Voltage gated Na+ channels are opened

D. Voltage gated k+ channels are activating

E. High conductance is for Na+

ANSWER: B

Q28



Q29: Which of the followings pairs are NOT related to each other:

A. Activation of chemical gated Na+ channels :Excitatory post synaptic

potentials (EPSPs)

B. Activation of chemical gated K+ channels :Inhibitory post synaptic

potentials (IPSPs)

C. Activation of adenylate cyclase at the terminals of axons :

release of neurotransmitters from terminals

D. Action potentials at presynaptic axons : Activation of voltage gated Ca++

channels at the terminals

E. Summation of postsynaptic membrane potentials : Action

potentials at the postsynaptic neurons

ANSWER: C

Q29



Q30: After hyperpolarization wave recorded with an action potential refers to:

A. The membrane potential before reaching threshold

B. The membrane potential when becoming positive inside with regard to outside

C. The resting membrane potential before starting action potential

D. The membrane potential during absolute refractory period

E. The more negative potential than the resting potential after repolarization phase

ANSWER: E

Q30



Q31: Regarding action potentials, which of the following pairs are
NOT related to each other?

A. Firing stage: High conductance of Na+

B. Depolarization: More diffusion for Na+

C. Overshoot: Highest driving force for Na+

D. Threshold potential: Activation of voltage gated Na+ channels

E. Resting potentials: High permeability for K+

ANSWER: C

Q31



Q32: At the resting membrane potential of an excitable cell the driving force
for ions is:

A. The highest for K+

B. The highest for Na+

C. The highest for CL-

D. Equal for all ions

E. None of the above

ANSWER: B
since Na⁺ permeability is the lowest at rest (channels mostly closed), this force 
accumulates without being released — unlike K⁺, whose higher permeability 

allows partial dissipation of its driving force.

Q32



Q33: Na+ channels are in the state of closed and NOT capable for
opening during:

A. Resting membrane potential

B. Depolarization and before reaching threshold

C. Firing stage of an action potential and part of the falling stage

D. During all the Falling phase of an action potential

E. Positive after potentials

ANSWER: C

Q33



Q34: One of the followings with regard to electrical properties of excitable
membrane is true:

A. All are establishing the same value for resting membrane potentials

B. All are having the same value for threshold potential

C. In all excitable tissues, only Na+ and K+ are involved in generation

of action potentials

D. Neurons can develop more negative potentials than the equilibrium

potential for K+

E. Equilibrium potential for Na+ is never reached during action potentials

ANSWER: E

Q34



Q35: Choose the most accurate statement regarding the relative
refractory period:

A. It coincides (occurs at the same time) with the period of

lowest K+ channel activity.

B. It mostly takes place when Na+ channels are closed but not

capable of opening.

C. It precedes the absolute refractory period

D. It occurs during the firing stage

E. The sodium channels during this period do not respond even to

stronger stimuli

ANSWER: BNote: Option A is incorrect because the Relative Refractory Period coincides with the 
Undershoot phase, during which K⁺ channels are still widely open — not lowest, K⁺ channel 

activity.

Q35
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Q1: One of the following is responsible for the reflexes:

A. Cortex

B. Spinal cord

C. Cerebrum

D. Lower brain

E. All of the above 

Answer: B

Q1



Q2: The autonomic nervous system is responsible for all of the 
following EXCEPT:

A. Gl system

B. Skeletal muscles

C. Smooth muscles

D. Urinary bladder

E. A&C 

Answer: B

Q2



Q3: Which of the following was CORRECTLY matched:

A. Temporal summation/ increasing the frequency of nerve 

impulses

B. Spatial summation /comes from one neuron

C. Tonic receptors/ fast adaptation

D. Phasic receptors/slow adaptation

E. None of them

Answer: A

Q3



Q4: One of the following is TRUE about synapses:

A. Electrical synapses are slower than chemical ones

B. Chemical synapses have many gap junctions

C. Electrical synapse requires neurotransmitters

D. Electrical synapses are faster than chemical ones

E. None of them 

Answer: D

Q4



Q5: One of the following is TRUE:

A. Electrical synapses are the most abundant in our bodies

B. Chemical synapses are unidirectional

C. There is no delay in a chemical synapse

D. Neurotransmitters act on receptor proteins in the membrane of the 

presynaptic neuron to excite the neuron, inhibit or modify its sensitivity

E. B & D

Answer: B

Q5



Q6: Which of the following is considered as inhibition for the 
postsynaptic potential:

A. Open Ca+2 channels at the presynaptic membrane

B. Close Cl- channels at the postsynaptic membrane

C. Close Ca+2 channels at the presynaptic membrane

D. Open K+ channels on the postsynaptic membrane

E. C & D 

Answer: E

Q6



Q7: One of the following does NOT describe metabotropic receptors :

A. Fast

B. Prolonged

C. Amplified

D. Slow

E. All of the above 

Answer: A

Q7



Q8: One of the following is an excitatory neurotransmitter:

A. Acetylcholine

B. Dopamine

C. Glycine

D. GABA

E. NO

Answer: A

Q8



Q9: Which type of neurotransmitters can't be stored:

A. Acetylcholine

B. Glycine

C. NO

D. Serotonin

E. GABA

Answer: C

Q9



Q10:A patient comes to you with seizures you expect that he has:

A. Hypoxia

B. Acidosis

C. Alkalosis

D. A huge number of neurotransmitters in the cleft

E. Fatigue in synapse 

Answer: C

Q10



Q11: One of the following is NOT expected during fatigue of synapses: 

A. Increase the number of receptors

B. Neurotransmitters decrease

C. Response is slower

D. Abnormal concentrations of ions in the postsynaptic neuron could be a factor

E. None of them 

Answer: A

Q11



Q12: Decremental conduction occurs at:

A. Axon hillock

B. Cell body

C. Dendrites

D. B+C

E. All of them

Answer:D

 

Q12



Q13: The origin of graded potential is:

A. Integration zone

B. Conduction zone

C. Dendrites & cell body

D. Along axon

E. Both A & B 

Answer: C

Q13



Q14: Action potential occurs in axon hillock because:

A. It's a connection between the cell body and axon

B. It has no Ca2+ channels

C. It has many Na+ channels

D. Its permeability for anions (negative changes ions ) is high

E. It has no K+ channels  

Answer: C

Q14



Q15: The neurotransmitter that acts as negative feedback is:

A. Serotonin

B. Dopamine

C. GABA

D. Glycine

E. None of them 

Answer: B

Q15



Q16: One of the following is TRUE:

A. In Convergence, the input signal spreads to an increasing number of neurons

B. Divergence can act only on the same track

C. Divergence means that multiple inputs are gathered together in a single neuron

D. In convergence, the excitation will be on a single neuron

E. Both C & D 

Answer: D

Q16



Q17: Which of the following is true about after-discharge:

A. Parallel after-discharge is longer than reverberating after-discharge

B. Reverberating after-discharge can't be facilitated

C. They can get fatigued

D. They are highly regenerated

E. All of them

Answer: C

Q17



Q18: Which of the following types of neuronal circuits is self-stimulating 
once activated:

A. Diverging

B. Converging

C. One that incorporates lateral inhibition

D. Reverberating

E. Negative feedback circuit (corticofugal)  

Answer: D

Q18



Q19: Localization of sensation is made by :

A. Shape of receptor

B. Greater amplitude of action potential

C. The sensory pathway ending at specific area in the brain.

D. Type of receptor

E. Number of sensory neurons activated.

Answer: C

Q19



Q20: In sensory receptors:

A. Stimulus energy is converted into local depolarization.

B. Serving touch sensation, constant suprathreshold stimulation causes an action 

potential to be generated at a constant rate.

C. The frequency of action potential generated doubles when the 

strength of the stimulus doubles

D. A generator (receptor) potential can be produced by only one form Of energy.

E. The generator (receptor) is graded, self-propagating.   

Answer:A

Q20



Q21: The region from where neurotransmitters cross from one neuron to 
another is called :

A. dendrite

B. axon

C. synapse ( cleft )

D. neurotransmitter

Answer: C

Q21



Q22: Placing neurons and their synaptic contacts into a medium 
containing no calcium ions would be expected to 

A. decrease the time required to move sodium ions out of the axon

terminal .

B. enhance the voltage changes associated with the action potential .

C. increase the number of transmitter molecules released from the axon

terminal .

D. prolong the refractory period of the action potential .

E. prevent the release of neurotransmitter into the synapse .

Answer: E
Can you think of other consequences caused 

by this action?

Q22



Q23: Which statement concerning the generation of an action potential is 
correct?

A. When the membrane potential in the soma/axon hillock dips below

“threshold,” an action potential is initiated

B. The action potential is initiated in synaptic boutons

C. The least number of voltage-gated sodium channels in an axon is found

near the node of Ranvier

D. Once an action potential is initiated, it will always run its course to

completion

Answer: D

Q23



Q24: At the synaptic cleft, increased neurotransmitter concentration is 
resulted by:

A. Activation of adenylate cyclase.

B. Activation of chemical gated Ca++ channels.

C. Activation of phospholipase C.

D. Increased Ca++ concentration in terminals.

E. Inhibition of adenylate cyclase.

ANSWER: D

Think more: why B is incorrect ?

Q24



Q25: Generation of action potentials by post synaptic neurons can be reduced
by all the followings EXCEPT:

A. Inhibition of Ca++ channels at presynaptic terminals releasing

excitatory neurotransmitters.

B. Activation of chemical gated Cl- channels at the postsynaptic

membranes.

C. inhibition of Na+ channels at the postsynaptic membranes.

D. Generation of more IPSPs (Inhibitory postsynaptic potentials)

E. Inhibition of K+ channels at the postsynaptic membranes.

ANSWER: E

Q25



Q26: One of the followings with regard to electrical activity along
nerve fibers (axons) is true:

A. Nodes of Ranvier refer to the parts of neurons that are covered with

myelin sheath

B. Conduction is continuous in myelinated fibers

C. Saltatory conduction refers to jumping of impulse from Schwann cell to

the next Schwann

D. Local currents are depolarizing axonal membrane to reach the

threshold potentials

E. Activation of Ca++ at the axon hillock is important for generation

of action potentials at motor neurons

ANSWER: D

Q26



Q27: Generation of an action potential at the axon hillock of a motor 
neuron can take place by:

A. Development of more EPSPs at the postsynaptic neurons

B. Activation of more chemical gated Cl- channels at the postsynaptic

membrane

C. Activation of more chemical gated k+ channels at the postsynaptic

membrane

D. Increasing concentration of neurotransmitter in synaptic cleft that

can generate IPSPs

E. None of the above

ANSWER: A

Q27



Q28: One of the followings is NOT true with regard to summation:

A. Summation can have place between IPSPs and EPSPs

B. Temporal summation refers to summation of potentials

from the same presynaptic neurons

C. Spatial summation refers to summation of potentials from

different presynaptic neurons

D. The duration of postsynaptic potentials is less than the

duration of action potentials at the presynaptic axons

E. High frequency of action potentials by inhibitory presynaptic

neurons can reduce generation of action potentials at the

postsynaptic neurons

ANSWER: D

Q28



Q29: One of the followings with regards to synaptic function is NOT true:

A. Neurotransmitters from presynaptic terminals are released by

endocytosis

B. Upon release of neurotransmitters, chemical gated channels over

postsynaptic membranes are activated

C. Transmission from presynaptic to postsynaptic neurons is chemical

D. Destruction of neurotransmitter by enzymes at the postsynaptic

membrane is reducing concentration of neurotransmitter at the synaptic

cleft

E. Postsynaptic membranes are bearing specific receptors for

released neurotransmitters

ANSWER: A

Q29



Q30: During depolarization, which of the following statements about 
voltage gated ion channels is TRUE?

A. K+ gates open before Na+ gates.

B. Na+ gates open after K+ gates.

C. Na+ and K+ gates get activated at the same time in different rates.

D. Na+ gates open while K+ gates remain closed.

E. K+ gates open while Na+ gates remain closed.

ANSWER: D
Be attention the questionasked about the voltagegated channels

Q30



Q31: Which of following statements about transmission of action potentials
along the axon of the nerve fiber is NOT TRUE:

A. Continuous conduction is slower than saltatory conduction.

B. As the diameter of the nerve fiber decreases, speed of conduction

increases.

C. In saltatory conduction, the action potential travels from one node of

Ranvier to another.

D. Saltatory conduction involves opening voltage-gated sodium channels

at the nodes of Ranvier

E. Speed of transmission is fastest in myelinated nerve fibers.

ANSWER: B

Q31



Q32: Events during synaptic transmission are:

1) Activation of voltage gated Ca++ channels at terminals.

2) Generation of EPSPS (Excitatory postsynaptic potentials).

3) Exocytosis of neurotransmitter.

4) Generation of action potentials at postsynaptic neurons.

The correct sequence of the events above according 

to their appearance during synaptic transmission

A. 1, 3, 2, 4.

B. 2, 1, 3, 4.

C. 1, 2, 3, 4.

D. 3, 1, 2, 4.

ANSWER: A

Q32



Q33: Which electrical event is characteristic of inhibitory synaptic
interactions?

A. A neurotransmitter agent that selectively opens ligand-gated

chloride channels is the basis for an inhibitory postsynaptic

potential

B. Because the Nernst potential for chloride is about −70 mV,

chloride ions tend to move out of the cell along its

electrochemical gradient

C. A neurotransmitter that selectively opens potassium

channels will allow potassium to move into the cell

D. An increase in the extracellular sodium concentration usually

leads directly to an inhibitory postsynaptic potential

Answer: A

Q33



Q34: The correct statement regarding this graph below:

A. The left graph caused by a

spatial summation

B. The right graph caused by a

spatial summation

C. Cannot be determined

D. This is not a spatial

summation nor temporal

summation.

ANSWER: A

But what is the

right graph?
Temporal summation

Q34



:Additional Resources:رسالة من الفريق العلمي

ه؛ لرزقكم كما يرزق الطيَر " ."تغدوا خماصًا وتروح بطانً : لو أ نكم تتوكلون على الله حقَّ توكلل

عشها منتظرة، بل غدت لما تتأ مل بحال الطير اللي وصفه رسول الله صلى الله عليه وسلم بهذا الحديث بتشوف انها ما جلست ب

..وسعت وبذلت جهدها

ا طارت بقلب فارغٍ من الهم، ممتلئ باليقين بأ ن الخالق جله في علاه لن يضيعها .لكنّه

غرق في هم النتيجة وبدل ما نركز بالدراسة، بن" معركة س يطرة"مش في " رحلة سعي"بمواسم الامتحانت بننسى أ حيان ا نه في 

��والتخصص والرزق  ..

ن ال س باب كل شيء، وتضع قلبك في يد الله ك ن ال س باب ليست ب ..شيء؛ تمامًا كحال الطيرلكن التوكل الحقيقي هو أ ن تدرس وك 

.غدَت بجده لكن طارت بيقين جعلها لا تحمل همه كفاية يومها

ؤۡمِنِينَ ) ن كُنتُُ مل
ِ
ُوٓاْ ا ِ فَتوََكلَّ للََّّ

 
(وَعَلَى أ

وقتك والسكينة في قلبك وسط والدراسة وعلى الله الفتح والتدبير، والرزق الحقيقي هو البركة في" الغدوه "فتذكروا انه اللي عليكم هو 

..هذا الزحام

كثار من الصلاة على النبي والدعاء للمسلمين  لا تنسوا الا 

كم بارك الله في أ وقاتكم، ورزقكم طمأ نينة السعي وفرحة الفتح 
ا من  دعوات  سون 

ن  ..لا ت 
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