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The following 10 problems are some problems from last two semesters’ 
(Fall 2004 and Spring 2005) finals that I think it’s useful to know:

1.
Given the graph of y = H(x) on the right:

Which of the following represents the graph of y = H(–x)?
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2. Match the graph on the right with its defining function below.


A. cos x
B. 
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C. csc x
D. |sin x|
E. sin |x|

3.
Find the domain of the function f(x) = 
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A. (–(, –2] ( (5, () 
B. [–2, 5)
C. (5, ()
D. [–2, ()
E. (–(, –2] ( [5, ()

4.
If f(x) = x2 – 6 and g(x) = 2x + k, find a positive value of k so that the graph of 
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crosses the y-axis at 10.


A. k = 1
B. k = 2
C. k = 3
D. k = 4 
E. k = 5

5.
Find the global maximum and global minimum values of the function f(x) = 3 sin2 x + cos2 x + 5.


A. The global maximum value is 9; the global minimum value is 5.


B. The global maximum value is 9; the global minimum value is 6.


C. The global maximum value is 9; the global minimum value is 7.


D. The global maximum value is 8; the global minimum value is 6.


E. The global maximum value is 8; the global minimum value is 7.


6.
Given the function f(x) = –x2 + 2x – 4 whose vertex is (1, –3). Suppose you shift  f  2 units to the left, then reflect  f  over the x-axis, and finally, shift  f  3 units down. What are the coordinates of the “new” vertex?


A. (1, –6)
B. (–1, 6)
C. (1, –3)
D. (1, 0)
E. (–1, 0)

7.
Let h(x) = 
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. Exactly which of the following pairs f and g have composite f ( g equal to h?


(1) g(x) = 
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 and f(x) = x4

(2) g(x) = (x + 1)4 and f(x) = 
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(3) g(x) = (x + 1)2 and f(x) = 
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(4) g(x) = (x + 1)3 and f(x) = x–4/3

A. (1), (2), and (3)
B. (1), (2), (3), and (4)
C. (1)
D. (2) and (3) 


E. None of the above 
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Which of the following is the graph of ln(2 – x)?


A.
B.
C.
D.
E.
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Decide which of the polynomial in the list might have the graph on the right.


(1) 2x3(x – 1)(x – 2)2
(2) 2x3(x – 1)3(x – 2)2

(3) 3x(x – 1)2(x – 2) 
(4) x2(x – 1)2(x – 2)2

(5) –2x(x – 1)2(2 – x)


A. (1), (2), (3), (4), and (5)
B. (3) and (5) only
C. (1) and (3) only



D. (2) and (4) only
E. None of the above

10. Which of the following functions has the property that both of its domain and range are all real numbers?


A. f(x) = x2 – 1
B. f(x) = x3 – 1 
C. f(x) = 
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D. f(x) = 
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E. f(x) = 
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The following are two problems are for limits, continuity and derivatives which I think it’s useful to know.  

11. Let f(x) = 
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. Determine whether f is continuous at x = –2 and 1.


A. f is continuous at both x = –2 and 1.

B. f is continuous at x = –2 but it’s discontinuous at x = 1.


C. f is continuous at x = 1 but it’s discontinuous at x = –2.


D. f is discontinuous at both x = –2 and 1.


E. Can’t be determined from the information given.

12. Which of the following can be an equation of the tangent line to f(x) = x2 – 2x + 3 at the point (2, 3)?


A. y = 2x + 1 
B. y = 2x – 1
C. y = –2x + 1
D. y = –2x – 1 
E. y = –2x + 3
[image: image28.emf] 

x

y

1

–2



–0.5

–

 

2



x

y

1

–2



–0.5

–

 

2




Solutions:

1. (A)
H(–x) means horizontal reflection of H(x). The only horizontal reflection is over the y-axis. Therefore, choice A is the answer.
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2. (D)
The graph of y = sin x is shown on the right (top). To graph the absolute value of a function, we keep the portion that is above and on the x-axis, and reflect the portion that’s below the x-axis over the x-axis, hence we have the graph shown on the right (below), which must be y = |sin x|. 
3. (A)
Since the radicand has to be ( 0, therefore to find the domain of the function 
f(x) = 
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. The critical value of the numerator is –2 and the critical value of the denominator is 5. You can draw the number line and check each of the following intervals 
(–∞, –2), (–2, 5) and (5, ∞), and you will see that the intervals (–∞, –2) and (5, ∞) satisfy the inequality. We should include –2 since when sub in –2, we have 0 ( 0, but we can’t include 5 since when sub in 5, it will make the denominator = 0. Hence the solution set is (–(, –2] ( (5, ().

4. (D)
We want 
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= (2x + k)2 – 6 and we want it to be 10 when x = 0 (crosses the y-axis at 10 means when x is 0, y is 10). So (2(0) + k)2 – 6 = 10 ( k2 = 16 ( k = 4.
5. (D)
f(x) = 3 sin2 x + cos2 x + 5 = 2 sin2 x + sin2 x + cos2 x + 5 = 2 sin2 x + 1 + 5 = 2 sin2 x + 6. The minimum value of sin2 x is 0 (since all perfect squares are at least 0) and the maximum value of sin2 x is 1 (since the maximum value of sin x is 1 and 12 = 1). The minimum value is 2(0) + 6 = 6 and the maximum value is 2(1) + 6 = 8.

6. (E)
In this problem, all you need to do is to move the vertex (1, –3) according to the three indicated transformations. Shift 2 units left: (1, –3) ( (–1, –3); then reflect over the x-axis: (–1, –3) ( (–1, 3); and finally, shift 3 units down: (–1, 3) ( (–1, 0). Note: You can totally ignore the function f(x) = –x2 + 2x – 4.
7. (B)
Go through each choice. Recall: f ( g means plug the g function into f function. That is, replace the x in f function by the g function.

Choice (1): g(x) = 
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Choice (2): g(x) = (x + 1)4 and f(x) = 
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Choice (3): g(x) = (x + 1)2 and f(x) = 
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Choice (4): g(x) = (x + 1)3 and f(x) = x–4/3 ( f ( g = [(x + 1)3]–4/3 = (x + 1)–4 = 
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Therefore, all 4 choices work. 
8. (C)
Since ln 0 is undefined, so ln(2 – x) must have a vertical asymptote at x = 2, and only choices A and C has vertical asymptote at x = 2. Now you can make up some values for x, say x = 0 and 1. If x = 0, ln 2 ( .69 and if x = 1, ln 1 = 0, and only choice C shows that (choice A doesn’t).
9. (B) 
We see that there are 3 x-intercepts (i.e., real zeros): 0, 1 and 2. So the function must have factor x, (x – 1) and (x – 2). However, since 1 is also a turning point, so the factor (x – 1) should have an even exponent, whereas the factors x and (x – 2) should have odd exponents since 0 and 2 are not turning points. Only choices (3) and (5) satisfy these conditions. Note: By the end behavior, it must be even-degree polynomial with positive coefficient. Choice (3) obviously satisfies. As for choice (5), –2x(x – 1)2(2 – x) ~ –2x(x)2(–x) = 2x4, so it satisfies the end-behavior condition too.
10. (B)
A polynomial function always has domain as all real numbers, however, only an odd-degree polynomial’s range is all real numbers. Domain of a rational function is not all reals if there is a vertical asymptote (e.g., choice C).  A logarithmic function’s range is all reals, but its domain isn’t. An exponential function’s domain is all reals, but its range isn’t.

11. (C)
You can sketch this piecewise-defined function and see whether it’s continuous at x = –2 and 1.
12. (B)
You should use the formula
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 to find the slope of the tangent line first, in this case, mtan = 
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. Next, you should use the point-slope form of line to write the equation of the tangent line: 
y – y1 = m(x – x1) ( y – 3 = 2(x – 2) ( y – 3 = 2x – 4 ( y = 2x – 1. 
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