
On the AP Physics Exams the words “justify,” “explain,” “calculate,” “what 
is,” “determine,” “derive,” “sketch,” and “plot” have precise meanings. 

Students should pay careful attention to these words in order to obtain maximum 
credit and should avoid including irrelevant or extraneous material in their answers. 
The ability to justify an answer in words shows understanding of the principles 
underlying physical phenomena in addition to the ability to perform the mathematical 
manipulations necessary to generate a correct answer. Students will be directed to 
justify or explain their answers on many of the questions they encounter on the AP 
Physics Exams. The words “justify” and “explain” indicate that the student should 
support the answer with prose, equations, calculations, diagrams, or graphs. The prose 
or equations may in some cases refer to fundamental ideas or relations in physics, 
such as Newton’s laws, conservation of energy, Gauss’s law, or Bernoulli’s equation. In 
other cases, the justification or explanation may take the form of analyzing the behavior 
of an equation for large or small values of a variable in the equation. 

The words “calculate,” “what is,” “determine,” and “derive” have distinct meanings 
on the AP Physics Exams. “Calculate” means that a student is expected to show work 
leading to a final answer, which may be algebraic but more often is numerical. “What 
is” and “determine” indicate that work need not necessarily be explicitly shown to 
obtain full credit. Showing work leading to answers is a good idea, as it may earn a 
student partial credit in the case of an incorrect answer, but this step may be skipped 
by the confident or harried student. “Derive” is more specific and indicates that the 
students need to begin their solutions with one or more fundamental equations, such 
as those given on the AP Physics Exam equation sheet. The final answer, usually 
algebraic, is then obtained through the appropriate use of mathematics. 

The words “sketch” and “plot” relate to student-produced graphs. “Sketch” means to 
draw a graph that illustrates key trends in a particular relationship, such as slope, 
curvature, intercept(s), or asymptote(s). Numerical scaling or specific data points are 
not required in a sketch. “Plot” means to draw the data points given in the problem on 
the grid provided, either using the given scale or indicating the scale and units when 
none are provided. 
Exam questions that require the drawing of free-body or force diagrams will direct 
the students to “draw and label the forces (not components) that act on the [object]”, 
where [object] is replaced by a reference specific to the question, such as “the car 
when it reaches the top of the hill.” Any components that are included in the diagram 
will be scored in the same way as incorrect or extraneous forces. In addition, in any 
subsequent part asking for a solution that would typically make use of the diagram, the 
following will be included: “If you need to draw anything other than what you have 
shown in part [x] to assist in your solution, use the space below. Do NOT add anything 
to the figure in part [x].” This will give students the opportunity to construct a working diagram 
showing any components that are appropriate to the solution of the 
problem. This second diagram will not be scored. 
Strict rules regarding significant digits are usually not applied to the scoring of 
numerical answers. However, in some cases answers containing too many digits may 
be penalized. In general, two to four significant digits are acceptable. Exceptions to 
these guidelines usually occur when rounding makes a difference in obtaining a 
reasonable answer. For example, suppose a solution requires subtracting two numbers 
that should have five significant digits and that differ starting with the fourth digit 
(e.g., 20.295 and 20.278). Rounding to three digits will lose the accuracy required to 
determine the difference in the numbers, and some credit may be lost. 
Simplification of algebraic and numerical answers is encouraged, though it should always be 
balanced with students’ efficient use of exam time. 

 Simplifying an answer will often reveal a characteristic of the underlying physics that may be 
useful in a subsequent part of the exam question. A simplified answer is the clearest way to 
communicate with the professors and AP teachers who score the exams. Equivalent answers are 
entitled to full credit, and the Exam Readers always evaluate unsimplified answers for correctness. 
Yet, however careful the Readers are, there is always the chance for error in their evaluations, and 
thus simplification may be in the students’ best interest. 


