Functions – Problems

1. Is a function a relation? What is a relation?

    Give an example of a relation that is not a function.

2. If G is a function and (a,b),(c,d) 
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G, then a = c 
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3. Use proper set notation to give the domain of the square root function.

4. Graph the absolute value function and indicate its range.

5. What is the domain of the constant function whose equation is y = 4. What is its range?

6. What is the domain of the relation: {(x,y) | x2 + y2 
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7. For each quadratic function defined by the equations given below:

    (a) Complete the square, putting each equation in standard form (Type 1/ y=a(x-h)2+h)

    (b) Give the vertex, (h,k) = ?  (c) Give the equation of the axis of symmetry  (d) Graph


(i) y = x2 + 6x

(ii) y = 2x2 – 4x + 3

(iii) 
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(iv) 
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(v) y = x2 – x – 2 


(vi) y = 15 + 2x – x2

(vii) y = 4 – x2 

(viii) y = 3x2 + 6x + 1

(ix) y = 2x2 + x – 3 


(x) y = 2 – x – 3x2 

(xi) y = 2x2 + 4x – 5 

(xii) y = 6x2 – x – 1 

8. Are 
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9. Explain why the following are not functions.


(a) {y | y = 2}
(b) {(x,y) | x = y2 }

(c) 
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10. Give the D, R, and graphs of the six basic trig functions.

11. Show that y = tan2 x defines an even function.

12. Give three examples of odd functions.

13. For what values of ‘m’ is the linear function, y = mx + b, m
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14. Is cotangent a decreasing or an increasing function? Is the principal cotangent function, 
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, increasing?
15. Over what interval is the absolute value function increasing?

16. Over what interval is the quadratic function, y = x2 – 5x + 6, increasing?

17. Find the zeroes for g(x) = x2 – 5x + 6. Over what interval(s) is g(x) positive?
18. How many y-intercepts must a function have? What is the y-intercept for:



[image: image10.wmf]432

2sin3tan23?

yxxxxx

=+++-+


19. Is an increasing function necessarily nondecreasing?

20. Identify any relative maximum points for the graph shown below.
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Functions – Problems (continued)
21. 
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(a) Graph F.


(b) What are the absolute maximum and absolute minimum values of F?


(c) What is the range of F? Is it bounded?


(d) Name two upper bounds and two lower bounds for the range.


(e) What is the lub and the glb for this bounded range of F?

22. What are the equations of the asymptotes for y = 1/x ?

23. Graph g(x) = sin x  and  f(x) = 2. Graph the sum function, f + g.

24. Find the domain of the product function, h(x) = 
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 & g(x) = 
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25. What is the domain of the quotient function, 
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26. What is the reciprocal function for f(x) = y = x2 ?
      If we call this reciprocal function, h(x), compute: f(2), h(2), h(4), f(4), f(0), h(0).

27. What is the reciprocal function for f(x) = y = cos x ? 

      Let the reciprocal function = h(x), and find:
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28. Give the D, R, and graphs for Sin-1, Cos-1, Tan-1, Cot-1. Memorize these graphs.

29. Use your graphs (not your calculator or pencil) to find the following function values:


Cos-11, Cos-10, Cos-1-1, Sin-11, Sin-10, Sin‑1-1, Sin-1
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Tan-11, Tan-10, Tan-1-1, Cot-11, Cot-10, Cot-1-1, Sin-1
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30. Graph by addition of ordinates, f + g, if f(x) = x2 and g(x) = 1/x.

31. What is the D and R of every exponential function, y = ax ?

      For what values of ‘a’ are exponential functions decreasing?

32. Is there any symmetry between the graphs of y = 2x and y = 2-x ?

33. Graph on the same axes, the logarithmic functions g(x) = log2 x  and  f(x) = log4 x.

34. What is the symmetry between y = log2 x  and  y = -log2 x ?

35. What is the D and R of every log function, y = loga x ?

36. At what x-values do we have relative maximum points?
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Functions – Solutions
1. Yes, all functions are relations. A relation is simply any set of ordered pairs. Some 


examples of relations that are not functions are: 


{(1,2),(1,3)}, {(x,y) | x2 + y2 = 25}, {(x,y) | y2 = x}

2. b = d. That is, if two ordered pairs of a function have the same first element, they must 


have the same second element also, ie, they must be the same ordered pair.

3. D = 
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, the half-plane touching and to the right of the y-axis. 

4. R = 
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5. D = Reals, R = {4}

6. D = 
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7. (i) y = (x+3)2 – 9, V(-3,-9), x = -3 
 
(ii) y = 2(x-1)2 + 1, V(1,1), x = 1

    (iii) 
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(iv) 
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, V(3,8.5), x = 3

    (v) y = (x – ½)2 – 2.25, V(1/2,-9/4), x = ½ (vi) y = -(x-1)2 + 16, V(1,16), x = 1

Graphs are shown below (i)&(ii), (iii)&(iv), etc. Can you tell which is which?
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(vii) y = -x2 + 4, V(0,4), x = 0


(viii) y = 3(x+1)2 – 2, V(-1,-2), x = -1

(ix) y=2(x+.25)2–25/8,V(-1/4,-25/8),x=-1/4   (x) y=-3(x+1/6)2+25/12,V(-1/6,-25/12),x=-1/6

(xi) y = 2(x+1)2 – 7, V(-1,-7), x = -1

(xii) y=6(x-1/12)2–25/24,V(1/12,-25/24),x=1/12
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Functions – Solutions (continued)
8. No, they are not the same set of ordered pairs.

9. (a) This is not a set of ordered pairs, but a set of numbers. Hence it is not a relation, let 


alone a function. Compare this with {(x,y) | y = 4}, the constant function.

    (b) (4,2) and (4,-2) are distinct members of the set but the x-coordinate,4, appears twice.


Another answer: It doesn’t pass the vertical line test.

    (c) It is a function.

10. Dsin = Reals




Dcos = Reals

      Rsin = 
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Rcos = 
[image: image37.wmf]{

}

1

xx

£


      Dcsc = 
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Dsec = 
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      Rcsc = 
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Rsec = 
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      Dtan = 
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Dcot = 
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      Rtan = Reals




Rcot = Reals
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11. tan2(-x) = (tan(-x))2 = (-tan(x))2 = (tan(x))2 = tan2x, hence y = tan2x is an even function.

12. (Possible answers) y = sin x, y = tan x, y = cot x, y = x3, y = x, y = x5 + x3, y = Sin-1x

13. m < 0

14. cotangent is neither increasing nor decreasing. Notice 
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      Principal Cotangent is decreasing as it is defined only for 
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15. 
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16. 
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Functions – Solutions (continued)

17. (a) g(x) = x2 – 5x + 6 = (x-3)(x-2) = 0 iff x = 2,3.
      (b) Number Line Method:  
[image: image72.wmf]-


 You can test values if you like:
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       For 3.1, (3.1-3)(3.1-2) = + times + = +

       For 2.5, (2.5-3)(2.5-2) = 
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       For 0, (0-3)(0-2) = 
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      So… g(x) > 0 over 2 intervals, 
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18. At most one y-intercept. (0,3) is the y-intercept (although we often just write y = 3).

19. Yes, but notice y = 4 is nondecreasing but is not increasing. (Don’t use your English!)

20. A, C, all points on 
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, J, L, N
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21. 
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     (Sorry about the huge ‘O’ (open dot), but I’m still working on my Microsoft word!)

22. y = 0, x = 0, recalling the hyperbola, xy = 1. 

23. Well, here’s the graph of ‘g’ and ‘f+g’. (I left out the y=2 line, so you can see the x-axis.)
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24. D = 
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25. D = {x | x > 0}

26. h(x) = 1/x2,  4, ¼, 1/16, 16, 0, undefined

27. y = sec x,  ½, 
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Functions – Solutions (continued)
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28. (continued)
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29.  
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30. The first graph shows f(x) = x2 and g(x) = 1/x.
      The second graph shows the sum function, f + g = x2 + 1/x = 
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31. D = Reals, R = {x | x > 0}, y = ax is decreasing for 0 < a < 1.

32. Yes, symmetry wrt the y-axis.

33. y = log4 x = 
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. So we should expect a vertical change of 


scale by a factor of ½. Let’s look at the 2 graphs, y = log2 x  and  y = log4 x.
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  Can you tell which is which? 

34. Symmetry wrt the x-axis.

35. D = {x | x > 0}, R = Reals

36. x2, x3, x6, x7, x8​, x9, x12
      � EMBED Equation.DSMT4  ���� EMBED Equation.DSMT4  ���       � EMBED Equation.DSMT4  ���+        + +


               � EMBED Equation.DSMT4  ���       � EMBED Equation.DSMT4  ���
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No absolute maximum value.


0 is the absolute minimum.


R = � EMBED Equation.DSMT4  ���, yes, a bounded set


2 and 2.1 are upper bounds and 


0 and -41 are lower bounds


lub = 2(not in the range) and glb = 0
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