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Sample Questions for the Midterm Exam 
6 March 2018 

The Signal Detection Theory measure of sensitivity is? 

Which of the following hit rate, false alarm rate pairs is mostly likely produced by a completely 
blind person trying recognize people he/she knows from those he/she does not know from 
photographs of the people? 

Why is the person (G. T. Fechner) pictured on the cover of the exam famous in Psychology? 

Our visual system is said to have a duplex retina. The term refers to the fact that we have 

Which values of  (lambda max) best describe the S-, M-, and L-Cones respectively? 

After being in the bright sunlight, what is the minimum time that would you have to be in the 
complete darkness before you were only using your rod receptors? 

The ganglion cells of the retina 

The greatest concentration of cone receptors in the retina occurs 

Rod receptors need only _____ photon(s) to be absorbed in order to cause a change in the 
membrane potential inside the cell 

Our sensitivity to spatial contrast reaches a maximum with daylight levels of illumination at 
approximately what spatial frequency? 

The difficulty in detecting low-contrast hazards (e.g., pedestrians in the roadway) at night is due 
to: 

If the braking distance to stop a car traveling 34 mph (50 ft/sec) is 66 feet, what distance is 
required to stop the car if the perception-reaction time is 2.0 sec? 

If two objects subtend the same visual angle on the retina of the eye, but object A is perceived to 
be four times farther away than object B, what will be the perceived size of the two objects? 

In depth perception, monocular cues provide depth information when viewing a scene with one 
eye. Which of the following is not a monocular depth cue? 

Two observers form an afterimage of the same bright, white disk of paper. Observer A views the 
afterimage against a surface 2 foot away; Observer B views the afterimage against a wall that is 
20 feet away. According to the size-distance hypothesis and Emil Emmert’s Law what will be the 
perceived sizes of the afterimage for the two observers? 
 

λmax
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An experiment was conducted in which a vertical grating pattern (the standard) was first 
presented to viewers on a computer screen followed by a second grating (the test) whose 
orientation was either tilted counterclockwise or clockwise from the standard. Subjects judged 
the direction of tilt of the test pattern. The resulting data, based on ten trials per test orientation, 
are shown below. Also shown is the S-shaped function (Gaussian integral) that provides the best 
fit (lowest AIC) to these data. Draw lines on the graph to illustrate your answers to the following 
questions. Be sure to label the lines clearly. 
 
A. Which test orientation is judged equal to that of the standard orientation? Illustrate it on the 
graph below 
 
 
B. Which test orientations correspond to just noticeable differences (JND) from the orientations 
of the standard disk? Write a clear definition of the just noticeable difference (to the right of the 
graph and illustrate it on the graph.  

Here is a contrast sensitivity function (CSF) measured with vertical spatial frequency Gabor 
patterns under two conditions: with normal viewing (black) and with a high contrast vertical 
spatial frequency Gabor masking pattern superimposed on the test pattern. The gray lines 
connect masked and unmasked sensitivity at the same spatial frequencies. What is your best 
estimation of the spatial frequency of the masking pattern? Why? 

ROC Curves 
 
A. In a graph showing four Receiver Operating Characteristics (ROC), label the abscissa 
(horizontal axis) and the ordinate (vertical axis). 
 
B. Each observer is represented as a point on one of the ROCs. Which observer holds an 
unbiased (neither liberal nor conservative) decision criterion 

Here is a statistical formula of the kind that we have been using with the linear mixed-effects 
model routine lmer() in R. It describes a statistical model of student’s Grade Point Average 
(GPA) at the University of Colorado.  
 
GPA ~ 1 + body_height + number_of_friends + (1 | subjects) 
 
Identify the following components of the formula: the dependent variable(s), the independent 
variable(s), the additive constant, and the random variable(s). How would you read this formula 
out loud (write a sentence)? 
 

Describe the receptive fields of retinal ganglion cells. How do ganglion cell receptive fields 
differ from those of cells in the primary visual cortex?  



Psychology of Perception  Lewis O. Harvey, Jr.–Instructor 
Psychology 4165-100  Bogdan Petrie–Teaching Assistant 
Spring 2018  11:00–1215 Tuesday and Thursday 
 
 

  Page 3 out of 4 

Describe and illustrate the bipartite dark adaptation curve. Why are there two branches to this 
curve when measured at most retinal locations? What does the curve look like when you measure 
it at the fovea? Why. 

How can you, right now during the exam, without altering the photograph, enhance the 
impression of depth in a photograph while viewing it? Why? What are the main cues to depth? 
 

Match the labels for each of the 10 parts to a drawing of the eye. 
 
1.  _____ Fovea 
2. ______ Retina 
3. ______ Lens 
4. ______ Cornea 
5. ______ Sclera 
6. ______ Choroid 
7. ______ Optic Nerve 
8. ______ Vitreous Humor 
9. ______ Iris 
10. _____ Aqueous Humor 
 
Match the color names to each of 10 labeled points in a chromatic opponent-process color space. 
Please pay attention to the sign of the axes (e.g., red is positive, yellow is positive). 
 
1. ______ Green 
2. ______ Pink 
3. ______ Yellow 
4. ______ Purple 
5. ______ Red 
6. ______ Orange 
7. ______ Gray 
8. ______ Yellow-Green 
9. ______ Blue 
10. _____ Blue-Green 
 

Pretend that you are talking to a friend who has never studied perception. What is the most 
interesting or surprising fact about vision and visual perception that you have learned in the past 
two weeks? Write two paragraphs explaining clearly to your friend what this fact is and how it 
fits into the larger picture of how our perceptual processing works. Avoid jargon, so that your 
friend can clearly understand what you are talking about and that he/she can appreciate why you 
were surprised or interested. 
 

Discuss the evidence supporting the existence of opponent-process color mechanisms. Describe 
their characteristics and present two perceptual phenomena that can be explained by these two 
mechanisms.  
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The illusory dots that appear at the white intersections of the Hermann Grid are not present in the 
physical stimuli. What is the explanation for this effect based on the properties of retinal 
ganglion cells? Why is this explanation insufficient? 
 

Describe the “size/distance” (size constancy) hypothesis of certain visual illusions. Pick two such 
illusions and explain them in terms of this hypothesis. 
 

If you view this picture from a specific angle, close one eye and hold you head still, many people 
experience a startling sense of three-dimensionality in the roll of tape. Explain what visual cues 
are being used to create this perception and why closing one eye and holding your head still 
enhances the effect. Why do you have to view the image from a specific angle? 

 


