Chapter 17 Answer Key


Apply What You Know

page 463—Neurons in the fingers have small receptive fields which produce the fine two-point discrimination needed to read Braille. Tactile discs and tactile corpuscles sense light touch, and are important for reading Braille.

page 470— The facial nerve innervates the anterior two-thirds of the tongue, so facial nerve damage could cause a loss of sensitivity to sweet, salty, and sour tastes. The glossopharyngeal nerve innervates the posterior one-third of the tongue, so glossopharyngeal nerve damage could result in a loss of the bitter taste. Fracture of the ethmoid bone can injure the olfactory nerve tracts and cause a loss of smell (anosmia). 

page 479—When the head or body begins to turn—that is, when it is accelerating—the endolymph briefly lags behind the movement of the semicircular duct wall. Thus, it pushes against the cupula and stimulates the hair cells of the crista ampullaris. If rotary movement of the head is sustained, the duct and endolymph move at the same speed. There is no relative motion between them, so the endolymph does not push against the cupula or stimulate the hair cells. Thus, the crista ampullaris responds only to acceleration, a change in the rate of motion, not to motion per se. 

page 485—Both cameras and eyes have: (1) an opening for light (aperture or pupil); (2) control of the light opening (diaphragm or iris); (3) media for the refraction of light (lens of the camera; cornea, aqueous humor, lens, and vitreous body of the eye) (4) a surface where images are formed (film or retina); and (5) a surface that absorbs excess light and prevents stray reflections (the black camera back; the choroid of the eye). 

page 488 —When we look directly at a star, we focus this point of light on the fovea centralis. The fovea contains only cone cells, which are not very sensitive to dim light. Therefore, a dim star may not stimulate the receptor cells of the fovea enough to produce an image. When we look slightly away from the star, its image falls on one side of the fovea, in a region with some rod cells. Rods are more sensitive than cones and may therefore respond to the starlight. 


Testing Your Comprehension
1. Referred pain results from the fact that cutaneous and visceral sensory pathways converge on the same spinal interneurons, so the brain cannot distinguish the original sources of pain from each other. Scotopic vision is characterized by high light sensitivity, which results from the fact that multiple rods converge on the same bipolar neurons and multiple bipolar neurons converge on the same ganglion cells, thus allowing for spatial summation in the rod pathways.

2. An insect crawling in one’s hair would trigger the hair receptors (peritrichial endings); the throb of a patient’s pulse is sensed by lamellated (pacinian) corpuscles in one’s fingertips; and a tight belt stimulates Ruffini corpuscles.

3. The vitreous body presses the retina firmly against the choroid. Breakdown or reabsorption of this gel would allow the retina to detach from the choroid. This would not only result in areas of blurred vision, but removed from their blood supply, these regions of the retina would also die, producing irreversible blindness.

4. (a) Deafness; (b) dizziness and loss of equilibrium; (c) a hearing impairment with reduced ability to discriminate fine differences of pitch from each other; (d) increased risk of hearing damage from sudden loud noises, owing to the lack of the protective action of the stapedius muscle; (e) loss of proprioception from the hip, knee, and foot joints, and loss of cutaneous sensation from the gluteal region, genitals, and lower limbs.

5. Both olfactory and taste cells are chemoreceptor cells with apical processes (cilia and microvilli, respectively) that provide increased surface area for the binding of stimulant molecules. Both of them are directly exposed to the environment and have a rapid rate of death and replacement by the differentiation of stem cells. They differ in that olfactory cells are neurons, with a basal axon that projects to the brain, while taste cells are epithelial cells that synapse with a neuron at their base.

