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Students in trigonometry classes often own very sophisticated calculators but 
have limited working knowledge of them. The following exercise is designed to 
increase awareness of the function buttons on a calculator, review the order of 
operations from algebra and familiarize students with the decimal values of certain 
irrational numbers. 

The examples given emphasize the use of trigonometric functions but the 
concept can be expanded easily to include logarithms, exponentials, hyperbolic 
functions, factorials, and whatever else may appear on a student's calculator. 

Object of the Exercise: To have the given number appear on the display of a 
scientific calculator without pressing w number keys. 

Procedure: 1) Note when a calculator is turned on, a "O" is displayed. 
2) Note that the calculator has various modes of operation such 

as degrees, radians, etc. 
3) Create a mathematical expression (using "O" as the original 

argument of a trigonometric function) which has a value 
equivalent to the desired number. 

4) Decide the order of keystrokes needed to evaluate the 
expression. 

For those students who possess a calculator which shows a blinking cursor 
rather than a zero, the rules may be changed to allow the use of the number key "O" 
as needed for the entered expression to be valid. Teachers should realize that these 
students will have an advantage when writing the expression which was evaluated. 

Examples: 
Number Displayed 

90 

1 

Possible Solution 

DEG, cos-1 

DEG, cos-1, SIN 

30 

a course in calculus. Table 1 gives a breakdown of the 85% by course level. 

Course 

Table 1 

Types of Calculus Courses 
In Ohio Secondary Schoola 

1. Non-Advanced Placement Calculus 

2. Advanced Placement Calculus AB 

3. Advanced Placement Calculus BC 

35% 

47% 

18% 

Error 

8.3% 

8.7% 

6.7% 

Similarly, CEEB programs in English, foreign languages, and social studies can be 
modeled after successful math programs. Even the CEEB science programs are 
designed for success in the standard high school environment. 

The traditional mathematics programs in place in many of Ohio's schools are 
preparing students for calculus during their senior year. Schools that do not offer 
the CEEB calculus programs can easily make the necessary changes. Offering 
courses for college credit in the high school building will help keep many above 
average students on our high school campuses and among their peers. 

In the past, some school administrators have skirted CEEB advanced 
placement courses for financial reasons. They have said that advanced placement 
courses are too costly because classes are small. Now there is a valid response for all 
teachers or departments wanting to offer courses at the advanced placement level. 
Further, advanced placement will make college credit available to students in rural 
areas that are not near a college or university. 

Recommended Curricula for Advanced Placement 

While not all high school students are capable of college level work, a 
surprisingly large number of students can do such work. Recall that an estimated 
85% of Ohio's high schools offer a course in calculus (see Table 1). Table 2 shows a 
proposed curricula that can prepare top students for advanced placement calculus 
and computer science. 
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approved participation on a school-by-school basis. On the other hand, Cincinnati 
officials initially decided n.-it to participate in the program but reversed this decision 
after considerable debate. Some parochial high school principals seem to think it is 
an opportunity to improve the curriculum in their respective schools, while others 
fear the option would result in fewer students. 

In an attempt to measure the opinion of current educators, a survey was 
made of 476 Ohio teachers who were asked to respond to the statement "High school 
juniors and seniors should be able to take courses at local colleges/universities for 
high school or college credit" using a Likert scale. The results showed overwhelming 
disagreement (t=4.80, df=475) at the 1 % level of significance. 

Needless to say, the first option for both high school and college credit will 
be attractive to many students and could result in an exodus of the best students 
from Ohio high schools. However, the school can do much to keep high school age 
students on the high school campus. In fact, high school mathematics departments 
are in an ideal position to be leaders in the curriculum reform invited by Senate Bill 
140. Senate Bill 140 provides an opportunity for schools to improve the total 
instructional program through advanced placement courses taught in the school. 
The College Entrance Examination Board (CEEB) provides course descriptions and 
tests for college credit in virtually all high school subjects. These traditional 
advanced placement courses are taught in the high school by high school faculty. 
Students who successfully complete these programs are awarded college credit that 
is accepted by almost every university in the country. On the other hand, Senate 
Bill 140 allows students to leave the high school environment in favor of the college 
environment for all or part of the school day. Some educators feel that such a social 
change is not appropriate given the ages involved. Others feel the overall school 
environment will suffer due to a loss of students who have traditionally assumed 
leadership roles. 

The Critical Role of Mathematics 

We can meet this challenge by providing the opportunity for students to earn 
college credits through advanced placement courses in a variety of subject areas. 
Mathematics, however, can play a critical role in the curricular reform needed to 
implement advanced placement in other subject areas. Many Ohio schools already 
offer advanced placement calculus through the CEEB. A survey of a random 
sample of 200 of Ohio's 856 high schools has shown that a total of 85% already offer 
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; = 1.570796237 

i = .785398163 

g. = .577350269 

f3' = 1. 732050808 

q_ = .707106781 

,n = 1.414213562 

-1 -1 DEG, COS , SIN,+, COS , COS,= 
-1 -1 1 DEG, COS , SIN,+, COS , COS,=, x 
-1 DEG, COS , SIN,+/-
-1 -1 DEG, COS , SIN, +, COS , COS, 

= .!. SIN-I , X, 

DEG, cos-1, SIN, TAN-I 

RAD, cos-1 

-1 -1 RAD, COS , SIN, TAN 

-1 -1 DEG, COS , SIN, +, COS , COS, 
1 -1 =,x,SIN ,TAN 

-1 -1 DEG, COS , SIN, +, COS , COS, 
1 -1 1 =, x, SIN , TAN, x 

-1 -1 DEG, COS , SIN, TAN , SIN 
-1 -1 1 DEG, COS , SIN, TAN , SIN, x 

It is possible to get a variety of numbers to appear without using the number 
keys. It is clear that all rationals within the range of the calculator and the decimal 
approximations of quite a few irrationals and transcendentals can be obtained. 
Teachers may wish to ask their students, "Is there a specific class of numbers which 
cannot be obtained?" 

Be certain to remind students to write the mathematical expression being 
evaluated. 

e.g. TAN-I [ SIN ( cos-1 o· ) ] --1 45 

Either you can provide all problems or let the students create and try to 
stump each other. 

31 


