
Test 2S19 Math 112
No calculators allowed. Please circle your answers.  Four points per problem on this section.  

Write

Formula for the circumference of a circle.   Formula for the area of a circle.
  1.

Write the formula for the circumference of a circle and explain how it comes from the concept that 
circles are geometric figures.  Draw with labels the "rectangle" made up of thin sectors of a circle 
that we used justify the formula for the area of a circle.

2.    A fundamental identity that relates sine and cosine using only sine and cosine.  Use θ for 
the "angle".
The Pythagorean identity relating sine and cosine is directly derived from the definitions of the 
sine and cosine on the unit circle.  Explain why.

3.   A fundamental identity that relates tangent and sine and cosine.  Use θ for the "angle".

The tangent function was defined using coordinates on the unit circle. Explain how this leads to a 
fundamental identity relating tangent to sine and cosine.

4.   Write the formula for exponential growth.  Start this way:      

Write the formula for exponential growth staring this way, "n(t) = …."  Based on the lecture, how 
do you know when to use such an exponential model.

No Calculator 43 Points

Calculator OK 104 Points

Total 147 Points

Over

Conversion to an essay test.  Essay with this font. Normal test with this font.
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Test 2 Math 112
No calculators allowed. Please circle your answers. Four points per problem on this section.  

Find the coordinates of the marked angle.

8. 9.  Find        

      
 

 
                    

 

 
  

Sketch the graph of one period of the following  function.  Points: 2  for shape, 1 each for domain, range, 
period  if applicable, important points and asymptotes . (7 points)

Domain:
Range:
Period:

             

Locate    
 

 
 on the unit 

circle roughly to scale, then 
draw the equilateral triangle 
that justifies its value.

Express    
 

 
 in terms of the 

corresponding coordinate on 
the unit circle.  Draw the triangle 
(important features labeled) that 
allows for the exact calculation 
of that coordinate.

       has a problem. Explain 
why using a unit circle.

An angle has a terminal ray ending 
in the third quadrant.  Diagram its 
reference angle in the first 
quadrant and explain how you 
would get the terminal ray's 
coordinates if you knew the x,y 
coordinates of the reference angle.  
Then use your method to  find 
        explaining your steps.

Sketch one period of sin(x).  Write its domain and explain what that means.  Write its range and explain why 
by referring to the unit circle.  Write it period and explain why also referring to the unit circle.
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Convert exactly.

1. a 1. b-262° to radians    

  
     to degrees

2. Find the area of the sector (shaded) and its arc length.  Note: two answers required to two decimal 
places each.

4. a  Find angle B 4. b  What is              

3.  Solve

No Calculator 43 Points

Calculator OK 104 Points

Total 147 Points

Test 2 Math 112
Calculators allowed. Please circle your answers.  All calculations to two decimal places please unless 

specified otherwise.  Eight  points per problem on this section unless otherwise marked.  Show your work 

for full credit.

Write the conversion factor for converting degrees to radians.  Explain where it comes from.  
Show how it would be applied to changing -262 degrees to radian including how the units cancel.  
How would it be applied to changing    

  
   

to degrees.

Finding areas of sectors and arc lengths on circles depend on proportional 
reasoning.  Referring to the left hand circle, set up with all units written how to 
find the area of the shaded sector and its arc length.  Do not calculations 
needed.

Set up the equations you would use to solve the triangle on the left.  You would 
use exactly the same set up if side a was 137 mm.  Explain why.

For angles between 0 and 90 
degrees, it is easy to imagine and 

inverse function, say       . 
Explain how this would work on 
the unit circle.

The      can be calculated exactly given a right 
triangle with just two given sides.  Explain how this 
could be done given the length of the hypotenuse and 
the adjacent side to θ.

Possible useful formulas:          
  ,      ,      ,            
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Test 2 Math 112
In what quadrant is the terminal side of these angles?

5. a   -888° 5. b  
   

  
   

6.  If      
 

  
                                   exactly.

7. If               what is           (4 points)

10. Bacteria  grow according to this model,                 where t is measured in hours.  How many    
hours to the nearest tenth of an hour will it take to have 20,000 bacteria?

It is sometimes important to know in which quadrant the terminal ray of an angle falls for very large or very small 
angles.  Describe the steps you would use to do so if given a very large negative angle in degrees.  How would this 
change if given a large negative angle in degrees?

Show your understanding of the unit circle and the corresponding trig 

functions by plotting the location of the point specified by      
 

  
   

with       roughly to scale. Describe how you would find the 

missing coordinate paying particular attention to its sign.  How would 

you use this information to find      

             and also               Why?
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Test 2 Math 112

Solve these two equations. Give exact answers

8.        9.              

10. Bacteria  grow according to this model,                 where t is measured in hours.  How many    
hours to the nearest tenth of an hour will it take to have 20,000 bacteria?

The steps to solving the problem 
have at least five errors.  By error 
is meant that if the step above is 
true, then the step below is 
mistaken.  Find and describe the 
errors.  Write a  possible 
correction.

The steps to solving the problem 
have at least five errors.  By error 
is meant that if the step above is 
true, then the step below is 
mistaken.  Find and describe the 
errors.  Write a  possible 
correction.

The above problem would have the same answer if the 800 was an 8 and the 20,000 was a 20. Explain why.
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Test 2 Math 112

11.  An isotope has a half-life of 800 minutes.  How long to the nearest minute before 85% of it is gone?

12.  A mountain bike wheel, 29 inches in diameter, is rotating at an angular speed of 10 revolutions per 
second.  What is its linear speed in miles per hour?  (1 mile = 5280 feet)

Possible useful formulas:          
  ,      ,      ,            

14. Find the width of the river given this diagram.

13.  Find the hydrogen ion concentration of a solution with a pH of 6.4 (4 points)

trig river (not to scale)

35°

80°

800 ft

Giving a half-life is just another way of giving a decay (negative) rate constant. Explain why, particularly the 
negative sign.  Explain how to use the 85% in the set up to the problem.

Explain the principle that allows one to change from angular rates to linear rates.  You are converting from 
revolutions/sec to miles/hour for a wheel whose diameter is measured in inches.  Write the expression(s) 
you would use with all the conversions and units written carefully.

Why is [H+], the hydrogen ion concentration in mole/liter measured using a logarithm scale?  Explain the 
existence of the minus sign in the conversion equation from concentration to pH.  Give a typical pH and its 
corresponding hydrogen ion concentration.

Create a well-labelled digram and associated equations that could be used to 
find the width of the "trig river."  This answer is incorrect. Why?
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