
TEACHER CERTIFICATION STUDY GUIDE 
 

MATHEMATICS 8-12 iv 

     TABLE OF CONTENTS 
COMPETENCY #         PG # 
 
DOMAIN I.  NUMBER CONCEPTS 
  
Competency 1. The teacher understands the real number system and its 

structure, operations, algorithms, and representations .................1 
 
Competency 2. The teacher understands the complex number system and its 

structure, operations, algorithms, and representations .................5 
 
Competency 3. The teacher understands number theory concepts and principles 

and uses numbers to model and solve problems in a variety of 
situations .......................................................................................10 

 
DOMAIN II.  PATTERNS AND ALGEBRA 
 
Competency 4. The teacher uses patterns to model and solve problems and 

formulate conjectures....................................................................17 
 
Competency 5. The teacher understands attributes of functions, relations, and 

their graphs ...................................................................................23 
 
Competency 6. The teacher understands linear and quadratic functions, analyzes 

their algebraic and graphical properties, and uses them to model 
and solve problems .......................................................................34 

 
Competency 7. The teacher understands polynomial, rational, radical, absolute 

value, and piecewise functions, analyzes their algebraic and 
graphical properties, and uses them to model and solve 
problems .......................................................................................44 

 
Competency 8. The teacher understands exponential and logarithmic functions,  

analyzes their algebraic and graphical properties, and uses them 
to model and solve problems .........................................................64 

 
Competency 9. The teacher understands trigonometric and circular functions, 

analyzes their algebraic and graphical properties, and uses them 
to model and solve problems ........................................................70 

 
Competency 10. The teacher understands and solves problems using differential 

and integral calculus .....................................................................80 
 



TEACHER CERTIFICATION STUDY GUIDE 
 

MATHEMATICS 8-12 v 

DOMAIN III.  GEOMETRY AND MEASUREMENT 
 
Competency 11. The teacher understands measurement as a process .................94 
 
Competency 12. The teacher understands geometries, in particular Euclidean  
 geometry, as axiomatic systems ..................................................109  
 
Competency 13. The teacher understands the results, uses, and applications of  

 Euclidean geometry .....................................................................122 
 
Competency 14. The teacher understands coordinate, transformational, and 

vector geometry and their connections .........................................137 
 
DOMAIN IV.  PROBABILITY AND STATISTICS 
 
Competency 15. The teacher understands how to use appropriate graphical and  

numerical techniques to explore data, characterize patterns, 
and describe departures from patterns........................................157 

 
Competency 16. The teacher understands concepts and applications of  
 probability ....................................................................................170 
 
Competency 17. The teacher understands the relationships among probability  

theory, sampling, and statistical inference, and how statistical 
inference is used in making and evaluating predictions ..............178 

 
DOMAIN V.  MATHEMATICAL PROCESSES AND PERSPECTIVES 
 
Competency 18. The teacher understands mathematical reasoning and problem  
 solving .........................................................................................189 
 
Competency 19. The teacher understands mathematical connections both within  
 and outside of mathematics and how to communicate  
 mathematical ideas and concepts ...............................................196 
 
DOMAIN VI.  MATHEMATICAL LEARNING,  
 INSTRUCTION, AND ASSESSMENT 
 
Competency 20. The teacher understands how children learn mathematics and  

plans, organizes, and implements instruction using knowledge 
of students, subject matter, and statewide curriculum (Texas 
Essential Knowledge and Skills [TEKS]) .....................................202 

 



TEACHER CERTIFICATION STUDY GUIDE 
 

MATHEMATICS 8-12 vi 

Competency 21. The teacher understands assessment and uses a variety of  
formal and informal assessment techniques to monitor and 
guide mathematics instruction and to evaluate student progress  
....................................................................................................204 

 
ANSWER KEY TO PRACTICE PROBLEMS .........................................................205 
 
SAMPLE TEST.......................................................................................................210 
 
ANSWER KEY........................................................................................................222 
 
RATIONALES FOR SAMPLE QUESTIONS ..........................................................223 
 


	Axioms of Addition
	Additive Identity—There exists a unique real number 0 (zero) such that a + 0 = 0 + a = a  for every real number a.
	 FIGURE         VOLUME         TOTAL SURFACE     LATERAL AREA  
	            AREA           

	Area 1 = LW           Area 2 = LW           Area 3 = ½bh
	   A             B
	AA Similarity Postulate
	SAS Similarity Theorem
	SSS Similarity Theorem
	 PARABOLAS 
	 -A parabola is a set of all points in a plane that  are equidistant from  a fixed point (focus) and a line (directrix).
	ELLIPSE
	              Rent, $400 

	3) D
	 Rationales for Sample Questions



