Communication Unit Practice Test

1. Cell signaling is extremely important to proper functioning in multi-cellular organisms.  It helps coordinate the actions of tissues, organs and organ systems to ensure body-wide coordination.  The first stage of cell signaling involves binding of a signal ligand to a protein receptor on the target cell.  Which of the following best describes a feature common to all signal reception processes?
A. All signals are carried through the blood stream and signal ligands diffuse through capillaries to reach protein receptors on target cells
B. All protein receptors are found embedded in the plasma membrane and bind hydrophobic signal ligands like steroids
C. Binding of the signal ligand to a protein alters the bonds that form the protein’s 3-dimensional shape which induces a change in activity within the cell
D. All protein receptors are bound to specific proteins which then activate an enzyme to produce cyclic AMP. 
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2. The diagram to the left represents the 3 stages of cell signaling.  One major inaccuracy with a portrayal of a stage is

A. In stage one the protein receptor should not spand the plasma membrane
B. In stage two each protein kinase will activate more than one protein
C. In stage two proteins are only identified as active when they contain a P group
D. Between stage 2 and 3 proteins can’t actually enter the nucleus

3. The three stages that are shown represent
A. Sensation, integration, motor output
B. Ligand reception, protein relaying, genetic expression 
C. Signal binding, signal carrying and signal transduction
D. Signal reception, signal transduction, cellular response


4. This same signal ligand may have very different responses in different cells.  For example the hormone adrenaline causes stimulation of cells in the liver and muscle while it downregulates activity in the cells of the digestive system and immune system.  This can best be explained by the fact that
A. The relay molecules may be different in each cell, which can lead to completely different cellular responses
B. Different cells have different genes so when the transcription factors bind it produces expression of different traits
C. Signal ligands will bind to receptors with totally different shapes and thus the effect of the binding will be completely different
D. The signal ligands may diffuse across the membranes of some cells and bind to different intracellular receptors, leading to a different cellular response.
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5-6 Refer to the diagram above

5. During the sequence of events that occurs during an action potential, many ion channels are opened and closed at specific times to pass a signal down the length of an axon and eventually to a second cell.  Which number in the diagram represents a time in which voltage gated sodium channels are open?
A. 1

B. 2

C. 4

D. 5

6. Which of the following best describes what is occurring at point 5 on the diagram?
A. The cell is depolarized by a second stimulus, which opens sodium channels
B.  Potassium channels remain open, hyperpolarizing the cell and preventing further firing of the neuron
C. Sodium channels shut and the cell begins to polarize
D. Calcium ions are entering the cell which is changing the membrane voltage and triggering a release of neurotransmitters

7. A single neuron receives signals from hundreds to thousands of other neurons, helping the nervous system coordinate all of its actions.  In order for this neuron to pass on the signal it must
A. be stimulated by binding of many calcium ions from the presynaptic cell to receptors on the post-synaptic membrane
B. receive an action potential from a single synapse
C. bind neurotransmitters from several synaptic terminals that stimulate opening of sodium channels
D. receive sodium ions from several pre-synaptic neurons

8. Individuals who have damaged myelin sheaths, such as occurs in multiple sclerosis, where the immune system gradually destroys the glial cells that produce myelin, suffer many neurological symptoms.  While the effects are far reaching, the most direct problem a neuron would have is
A. initiating action potentials
B. passing neural signals down the length of the axon
C. passing signals from one neuron to the next
D. repolarizing and preparing for future action potentials 

9. The biggest trend in the evolution of animal nervous systems has been
A. the growth of the processing power of the central nervous system
B. increased growth of peripheral nerves to allow bigger and bigger body sizes
C. lengthening of the spinal cord
D. the growth of interneurons outside of the brain to increase reflexes

The diagram below shows a reflexive kicking action
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Figure 21.5 Diagrammatic presentation of reflex action (showing knee jerk reflex)




10. The brain can also choose to voluntarily engage in a kicking motion.  This is because
A. the brain can inhibit the afferent (sensory) pathway 
B. other interneurons synapse with the motor neurons responsible for this motion
C. the signal must still pass through the brain before the kicking motion can take place
D. sensory neurons always travel directly to the brain

11. Damage to the afferent pathway would cause
A. the body to be unaware of a hitting stimulus
B. the body to be unable to process where a stimulus is coming from
C. the body to be unable to send a signal response to a stimuli though it would be aware of where it is
D. the muscle to have trouble receiving the signal response sent by the interneurons

12. A major difference between peptide hormones and steroid hormones is that
A. peptide hormones are more likely to lead to changes in gene expression
B. steroid hormones are more likely to activate the cAMP pathway
C. peptide hormones are more likely to have transduction pathways that amplify signals
D. steroid hormones are more likely to bind to receptors inside of cells

13. Hormonal signaling mechanisms have been discovered in almost all animals and though there are obviously major differences in hormonal function, the general processes share many similarities.  It is most likely that hormonal mechanisms
A. evolved after the nervous system and are thus under its control
B. are analogous features between different animal groups
C. evolved as a way for single celled organisms to communicate
D. are a relatively recent adaptation

14. The brain is by far the most active part of the human body, consuming 20% of the total oxygen that enters the body despite being just 3% of the body’s mass.  Many scientists consider the brain to be the defining feature of humanity.  Which of the following most accurately describes the brain?
A. The brain split into four approximate quarters, each of which functions completely independently of each other 
B. The brain consists of billions of neurons, all of which function completely independently
C. The brain is made up of billions of neurons, each of which can accomplish any function necessary
D. The brain has many distinct areas which specialize and focus on different processes

15 and 16 use the diagram below
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15. The diagram above best shows how
A. the brain controls the peripheral nervous system
B. the hypothalamus allows the brain to control the activity of the endocrine system
C. the pituitary glands send chemical signals to the brain
D. secondary messengers function in the endocrine system
16. ACTH and TSH are known as tropic hormones, because
A. they stimulate release of other hormones
B. they have competing effects
C. they act on the nervous system and control its activity
D. they function as neurotransmitters as well
