

Total body water:

increases with age

is typically 45% of bodyweight

is typically 63% of bodyweight

is greater in men than women

is composed largely of interstitial fluid



Regarding basic physiological measures all of the following 

are true EXCEPT:

osmolarity is the number of osmoles per litre of solution

pH is the log to the base 10 of the reciprocal of H+ concentration

carbon has a molecular mass of 12 dalton

osmolarity is measured by freezing point depression

one equivalent of Na+ is 23g/L



Na+ / K+ ATPase:

hydrolyses ADP to ATP

extrudes 3 Na+ from the cell for every 2 K+ in

consists of an alpha, beta and gamma sub unit

lies on the ECF side of the cell membrane

is potentiated by the drug ouabain



With regards to cell membrane potential:

the Donnan effect relies on non diffusible ions

the exterior of the cell is negative with respect to the interior

the membrane potential tends to push chloride out of the cell

it can be derived by measuring the chloride concentration and 

using the Nernst equation

potassium leaks out against its concentration gradient



With regard to the action potential in a neuron with an RMP of -70mV:

the firing level is likely to be -30mV

the overshoot will not extend much past OmV

the absolute refractory period occupies only 10% of repolarization

chloride influx will restore the membrane potential

increase of the external [chloride] increases the resting 

membrane potential



In skeletal muscle:

tropomyosin is made up of 3 subunits

the heads of actin contain an ATP hydrolysis site

the myosin is contained entirely within the A band

troponin T inhibits the interaction with myosin

the immediate energy source for contracting is GTP



In the action potential of a cardiac muscle fibre:

the resting membrane is -50mV

phase 1 is due in part to rapid chloride influx

sodium channels are progressively inactivated during phase 2

the repolarisation time increases as heart rate increases

is usually of 20ms duration



The special feature of the contraction of smooth muscle is that:

actin is not involved

myosin is not involved

calcium is not involved

ATP is not the energy source

the membrane potential is unstable







Inhibitory neurotransmitters increase the post synaptic conductance to:

sodium

chloride

magnesium

sodium and magnesium

all of the above



All of the following are neurotransmitters EXCEPT:

serotonin

glutamate

adenosine

insulin

glucagon



(True) acetylcholinesterase:

forms acetylcholine from acetate

is produced by the liver

functions only in nerve endings

is involved in GABA metabolism

none of the above



In the formation of adrenaline:

COMT produces adrenaline from noradrenaline

phenylalanine is converted to tyrosine

dopa is formed by dopa decarboxylase

dopamine is two noradrenaline molecules bound side by side

serotonin formation is a vital intermediate step





MAO breaks down:

serotonin

trytophan

GABA

glutamate

glycine



Sensation for cold:

is relayed via the thalamus

is transmitted by the dorsal columns

is an uncrossed sensory modality

is mediated by substance P fluxes

is mediated by A alpha fibres



Alpha I stimulation will lead to:

contraction of bladder trigone and sphincter

bronchial smooth muscle contraction

pupillary constriction

increased AV conduction

skeletal muscle vasodilation



A deficiency of parathyroid hormone is likely to lead to:

hypophosphataemia

the formation of kidney stones

a self limiting illness

neuromuscular hyperexcitability

cystic bone disease







With regard to thyroid physiology:

T3 and T4 are metabolised in the spleen and bone marrow

T3 and T4 bind and act at the same cell membrane receptor

T4 is synthesised from tyrosine held in thyroglobulin

T3 is bound to a complex polysaccharide in the plasma

T4 is more active than T3



Insulin:

is secreted by the A cells in the islets of Langerhans

is a triple helical polypeptide

is synthesised as a prohormone

binds at cytoplasmic receptor sites

causes K+ to leak out of cells



Insulin secretion is stimulated by all of the following EXCEPT:

mannose

glucagon

noradrenaline

leucine

acetylcholine



With regard to adrenal physiology:

the only glucocorticoid secreted in significant amounts is cortisol

dopamine is secreted by the adrenal medulla

the largest steroid molecules are the oestrogens

cortisol has negligible mineralo corticoid activity

glucocorticoids exert their action by cGMP activation







With regard to the renin-angiotensin system:

prorenin has 50% of the activity of renin

renin secretion will be increased by propanolol

angiotensinogen is synthesised in the liver

angiotensin I is a potent vasoconstrictor

angiotensin II acts at receptors in the nucleus



Atrial natruretic peptide:

stimulates the secretion of vasopressin

secretion will be decreased by scuba diving

is a typical dual chain helix structure

stimulates erythropoietin production

has generally opposite actions to angiotensin II



The majority of water ingested or secreted into the bowel is usually 

absorbed in the:

stomach / duodenum

jejunum

ileum

ascending and transverse colon

descending and sigmoid colon



The majority of ingested iron is absorbed from:

duodenum

proximal jejunum

distal jejunum

proximal ileum

distal ileum





The most rapid conduction of electrical impulses occur in:

atrial pathways

AV node

bundle of His

Purkinje system

ventricular muscle



With regard to cardiac action potentials:

cholinergic stimulation increases the slope of the pre-potential

the resting membrane potential is increased by vagal stimulation

phase O and phase 1 are steepest in the AV node

the T wave is the surface ECG manifestation of phase 1

the action potential in the AV node is largely due to calcium fluxes



With regard to the 12 lead ECG:

lead II is at 900 for vector analysis

+ 1300 is still a normal cardiac axis

the standard limb leads record the potential difference between 2 

limbs

V2 is placed in the left 3rd interspace

septal Q waves are predicable in V2



With regard to the cardiac cycle:

phase 1 represents atrial systole

the aortic valve opens at the beginning of phase 2

the T wave of the ECG occurs during phase 4

the second heart sound is due to mitral valve closure

the C wave is due to tricuspid valve opening







Cardiac output is decreased by:

sleep 

eating

pregnancy in the 1st trimester

sitting from a lying position

all of the above



Myocardial contractility is decreased by all of the following EXCEPT:

acidosis

barbiturates

hypercarbia

bradycardia

glucagon



The greatest percentage of the circulating blood volume is contained 

within:

capillaries

larger arteries

venules and veins

pulmonary circulation

the heart



The Poiseuille-Hagen formula tells us that:

longer tubes can sustain higher flow rates

flow is directly proportional to resistance

flow will be doubled by a 20% increase in vessel diameter

why the venous capacitance system is important in cardiac output

turbulent flow is predicted in high velocity vessels



All of the follow explain venous blood flow EXCEPT:

intrathoracic pressure variations

the pumping action of the heart

skeletal muscle contraction

oncotic pressure gradient

smooth muscle contraction



Endothelium derived relaxing factor:

shares a similar mechanism of action to glyceryl trinitrate

activates adenyl cyclase

is the common pathway in the action of adenosine and histamine

antagonises the action of thromboxane

is synthesised by a magnesium dependant enzyme



The anatomic dead space:

varies with minute ventilation

is typically 150 mls

will increase in chronic airways disease

is alveolar minus physiologic dead space

all of the above



With regard to pulmonary gas exchange:

transfer of nitrous oxide is perfusion limited

transfer of oxygen is typically diffusion limited

at altitude the profound systemic hypoxaemia favours oxygen 

diffusion      

the diffusion rate for CO2 is double that of oxygen

diffusion is inversely proportional to the partial pressure gradient





With regard to the distribution of pulmonary blood flow:

typically there is a zone at the apex that is not perfused

the mean pulmonary arterial pressure is 8mm Hg

in some areas flow is determined by the arterial / alveolar pressure 

difference

hypoxia leads to pulmonary vasodilation

the net balance of Starling forces act to keep the alveoli dry



At a barometric pressure of 500mmHg and breathing 30% oxygen by a 

fixed performance system the alveolar oxygen tension can be calculated:

as 86mmHg

as 95mmHg

as 98mmHg

as 136mmHg

only by the addition of further information



The haemoglobin oxygen dissociation curves moves up and to the left 

with:

increased hydrogen iron concentration

hypothermia

increased 2,3 DPG

hypercarbia

all of the above



The Haldane effect refers to:

the increased capacity of deoxygenated blood to carry CO2

the dissociation constant for the bicarbonate buffer system

the chloride shift that occurs to maintain electrical neutrality

the carriage of dissolved CO2 according to Henrys law

the shape of the CO2 dissociation curve



Laplaces law:

explains the observed elastic recoil of the chest

determines the change in volume per unit change in pressure

tells us the pressure is inversely related to tension

explains the tendency of small alveoli to collapse

all of the above



In the control of ventilation the medullary chemoreceptors respond to 

decreased:

oxygen tension

hydrogen ion concentration

CO2 tension

hydrogen ion concentration and CO2 tension

hydrogen ion concentration, and oxygen and CO2 tension



The absorption of Na+ in the proximal tubule:

reabsorbs 80% of the filtered sodium load

causes increasing hypertonicity

is powered by N+/H+ ATPase

shares a common carrier with glucose

all of the above



In chronic acidosis the major adaptive buffering system in the urine is:

carbamino compounds

HCO3

ammonia

histidine residues

phosphate







These blood gases - pH 7.32, pCO2 31mmHg, Bic 20mmol/L represent:

primary metabolic acidosis

primary respiratory alkalosis

a picture consistent with diuretic abuse

mixed respiratory acidosis, metabolic acidosis

partly compensated metabolic acidosis
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