
ALWAYS TRUE, SOMETIMES TRUE, NEVER TRUE  (ALGEBRA) 
 
IDENTITIES, CONDITIONAL STATEMENTS, AND CONTRADICTIONS 
 
 
   Statements and equations may be always true, sometimes true, or never true.  An equation that 

is always true is often called an identity.  Examples of identities are x + 5 = 5+ x  and 
(2x)2 = 4x2 .  These statements are true for every value of  x.  An equation that is sometimes 
true is called a conditional statement.  Examples of conditional statements are the equations 
x ! 2 = 9  and x2 + 5x + 6 = 0 .  The first is true for x = 11.  The second is true for both  
x = ! 2  and x = !3.  Each equation is false for all other values of  x, so they are sometimes 
true.  An equation that is never  true is called a contradiction.  Examples of contradictions  
are x + 3= x  and 0 = 3 .  Neither equation is true for any value of  x. 

 
 
 
Examples  (early Algebra 1 level) 
 
Decide if each of the statements below is always true, sometimes true, or never true.  Justify your 
conclusion.  If the statement is not always true, produce a counterexample to help support your 
claim. 
 
Example 1:  2 x + 3( ) = 2x + 6  
 
 This is an example of the distributive property and is always true. 
 
 
 
Example 2:  Every number squared yields a positive result. 
 
 Squaring both positive and negative numbers yields a positive result but 02 = 0 so the 

statement is only sometimes true. 
 
 
Examples (later  Algebra 1/early Algebra 2 level) 
 
Example 3:  x

2 = x  
 
 This is true for non-negative numbers but (!3)2 = 9 = 3 .  The statement is only 

sometimes true. 
 
 
Example 4:  1x = 0  
 
 This is equivalent to 1 = x !0 , which has no solution.  This statement is never true. 



Examples (later  Algebra 2) 
 

Example 5:  x2+4x+4
x
2
!4

=
x+2
x!2  

 
x
2
+4x+4

x
2
!4

=
(x+2)(x+2)

(x+2)(x!2)
=

x+2
x!2

, provided that the denominator is not zero.  Since the denominator 

would be equal to zero if x = ±2 , the statement is sometimes true. 
 
 
Example 6:  2log2 (5) = 5  
 
Since 2power  and log2  are inverses, any input number entered into the composition of the two 
functions will give the same output number.  This statement is always true. 
 
 
 
 
Problems  (early Algebra 1 level) 
 
Decide if each of the statements below is always true, sometimes true, or never true.  Justify your 
conclusion.  If the statement is not always true, produce a counterexample to help support your 
claim. 
 
  1. If y = 3 , then 2y = 6 . 

  2. If x + 3 = 9 , then x = 2 . 
  3. If the product of two numbers is positive (meaning more than zero), then both numbers 

must be positive. 

  4. If a + b = b , then a = 0 . 
  5. If  a  and  b  are both odd integers, then  ab  is even. 
  6. If x is greater than zero, then –x is less than zero. 
  7. If  a  is prime (meaning that  a  is an integer greater than one and has no other factors 

besides one and itself), then (a +1) is not prime. 

  8. If  x  is greater than  y, and both  x  and  y  are not zero, then 1
y

 is greater than 1
x

. 
  9. If  x  is any even number, then x2  is divisible by four. 
 
 



Problems  (later  Algebra 1/early Algebra 2 level) 
 
Decide if each of the statements below is always true, sometimes true, or never true.  Justify your 
conclusion.  If the statement is not always true, produce a counterexample to help support your 
claim. 
 
10. x ! (x ! 3) = 3    11. 2(3x + 2) = 6x + 2  

12. x2 > (! x)2     13. x2 > x  

14. a
b =

a+1
b+1      15. 2x ! 6

2
= x ! 3  

16. 2y > y + 4     17. 1

n > n
1

 

18. (x + y)2 = x2 + y2    19. (x + y)(x ! y) = x2 ! y2  

20. x
2
= !25     21. x

2
!2x
x

= x ! 2  

 
 
 
 
Problems  (later  Algebra 2 level) 
 
Decide if each of the statements below is always true, sometimes true, or never true.  Justify your 
conclusion.  If the statement is not always true, produce a counterexample to help support your 
claim. 
 

22. x
2 = x      23. x = x  

24. x
3 ! 1 = (x ! 1)(x2 + x +1)   25. x

2! 5x+6
x
2! 9

=
x ! 2
x+3  

26. x
33 = x      27. x

44 = x  

28. log a
b( ) =

log a( )
log b( )     29. logb(b) = 1!if b > 0  

30. a b = ab     31. x
! m = ! xm  

32. sin(x) = 2     33. sin(x + y) = sin(x) + sin(y)  

34. 3
x > 0      35. 5x ! 3x  

36. f (g(x)) = g( f (x))  

 



Answers 
 
  1. always true   2. never true   3. sometimes true 
  4. always true   5. never true   6. always true 

  7. sometimes true   8. always true   9. always true 
10. always true 11. never true 12. never true 

13. sometimes true 14. never true 15. always true 
16. sometimes true 17. sometimes true 18. sometimes true 

19. always true 20. never true in reals 21. sometimes true 
22. sometimes true 23. sometimes true 24. always true 

25. sometimes true 26. always true 27. sometimes true 
28. never true 29. always true 30. sometimes true 

31. never true 32. always true 33. sometimes true 
34. always true 35. sometimes true 36. sometimes true 

 


