M231 Practice Test #1

1.  Give an example of:

a. An interval with one end open and one end closed: _______

b. A polynomial function: __________

c. An integer: ______

d. A one-to-one function: ___________

e. An equation for a line with a slope of 2: _____________

2.   Fill in the blank

a. If (2,1) is on the graph of f(x) the point (___ , ____) is on the graph of f(2x).

b.   If f(x) is an even function and the point (-2,1) is on the graph of f(x), the point 

(___, ___) is also on the graph of f(x)

c.   Give a counterexample to the following “If f(x) is a power function, then f(x) 

is a polynomial function”: ____________________

d. If  f -1(2) = 0, then f(0) = _____, and the y intercept of f(x) is ______.

e. If f(1) = 2, f(3) = 4, g(2) =  1, g(4) = 6, what is (f ○ g) (2) = _______

f. Write “the set of all real numbers such that x is positive” in set notation:

_____________________


g.     If (1,3] is the domain of f(x), ______ is the range of f-1(x)

3. True/False


T        F
a.   For all real numbers x there exists some y so that x = y2

T        F
b.   If  A( B  and  B(A,  then we can say “A if and only if B”

T        F
c.   f(x + 2) moves the entire graph of f(x) 2 units to the right


T        F
d.   If f is monotonic, then f is one-to-one

T        F
e.   f(x) = x is a constant function


T        F           f.  A graph can simultaneously be concave down and increasing

4. Show all work, algebraically justify each answer
a. Write f(x) = |x2 – x – 2| as a piecewise function

b. Find the inverse of f(x) = (2x + 3) / x

c. Find the domain of   f(x) = (x + 2)½ 

     x – 1

d. Using tables, find:   lim   (x2 + x – 2) / (x + 2)
  x→ -2

5.   Prove that the sum of two rational numbers is rational

6.   Short Answer
a. State the Induction Axiom

b. State the mathematical definition for what it means for f(x) to be increasing on 

the interval I:

c. Complete the theorem: 

lim  f(x) = L    ↔  



x→c

       

d. Complete the theorem:  For any real numbers A and B, A/B = 0 if and only if:

e. What is the equations for the average rate of change from x = a to x = b of a 

function f(x)?

f.   State the quadratic formula:

7.   Show that (a-b)(a2 + ab + b2) = a3 – b3
8.  Decompose the following function twice so that f(x) = g(h(x))


f(x) = (x-2)2 + 1
1)   h(x) = 





      g(x) = 





2)   h(x) = 





      g(x) = 

9.  Sketch a graph of a function f(x) that has the listed properties.  Clearly label the axes on the graph.

a. f(x) has a global maximum at x = 4 and is concave down on (-∞,∞)


[image: image1.wmf]
b. f(x) has a local minimum at x = -1, a global minimum at x = 4, and a horizontal asymptote at y = 5


[image: image2.wmf]
for c and d suppose f(x) = x3 
c.  g(x) such that g(x) = f -1(x)


d. h(x) such that h(x) = f(x) + 2
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