Precalculus
Math 125
Fall 2005

Exam 2—Sample

Part I—Multiple Choices. (The following is just a sample.)
For problems 1 and 2: Given f(x) = 
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1.
The domain of the composition 
[image: image5.wmf]fg

o

 is


a) {x | x ( –3/8}
b) {x | x ( 2}
 c) {x | x ( –3/8, –1/2}
d) {x | x ( 2, 4}

2.
The domain of the composition 
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 is


a) {x | x ( –3/8}
b) {x | x ( 2}
 c) {x | x ( –3/8, –1/2}
d) {x | x ( 2, 4}

For problems 3 and 4: Given f(x) = 
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3.
The domain f + g is 


a) {x | 2 < x < 4}
b) {x | 2 ( x ( 4}
 c) {x | x > 2 or x < 4}
d) {x | x ( 2 or x ( 4}

4.
The domain f/g is 


a) {x | 2 < x < 4}
b) {x | 2 ( x ( 4}
 c) {x | 2 ( x <4}
d) {x | 2 < x ( 4}

5.
Which of the following correctly depicts the graph of 
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6.
Which of the following functions is the graph shown on the right?


a) 
[image: image10.wmf]2

()

1

x

fx

x

=

-


b) 
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c) 
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d) 
[image: image13.wmf]2

1

()

1

x

fx

x

+

=

-


7.
Which of the following statements is true?  

a) A rational function must have a vertical asymptote.

b) A rational function must have a horizontal asymptote.

c) A rational function must have an oblique asymptote.

d) A rational function can be defined for all real numbers.


8.
Which of the following statements is false?  

a) A rational function may have both a vertical asymptote and a horizontal asymptote.

b) A rational function may have neither a vertical asymptote nor a horizontal asymptote.

c) A rational function may have both an oblique asymptote and a horizontal asymptote.

d) A rational function may have neither an oblique asymptote nor a horizontal asymptote.

9.
Which of the following statements is not true about a rational function?

a) It can cross its horizontal asymptote.
b) 
It can cross its vertical asymptote.

c)   It can be continuous everywhere.
d)
It can have no x- and y-intercepts.


10.
Which of the following is not a potential rational zero for f(x) = 2x4 – 3x3 + 4x2 – 6?  


a) 1
b) –2
 c) 3
d) –4

11.
For a polynomial function f(x), Jason found out that f(3) = 0 and f(–2) = 0. Which of the following might not be a factor of f(x)?



a) x – 3
b) x + 2
c) x2 + x – 6
d) x2 – x – 6 

For problems 12and 13: Carter found out a degree 8 polynomial function f(x) has 5 changes of signs and 
1 change of signs for f(–x). 

12.
Which of the following couldn’t be the number of positive real zeros, negative real zeros, and imaginary zeros, respectively?


a) 1, 1, 6
b) 1, 3, 4
c) 3, 1, 4
d) 5, 1, 2


13.
This polynomial function must have


a) positive real zero(s)
b) negative real zero(s)
c) imaginary zero(s)
d) all of above

14.
f(x) = 2x3 + 5x – 4 must have a real zero between


a) –1 and 0
b) 0 and 1
c) 1 and 2
d) 2 and 3

15.
The remainder when 10x10 – 4x4 + 3x3 – 1 divided by x + 1 is 


a) 8
b) 6
c) 4
d) 2

16.
A polynomial function f with real coefficients has 2 + i as a complex zero. Which of the following must be a factor of f?


a) x2 – 4x + 5
b) x2 + 4x + 5
c) x2 + 4x – 5
d) x2 – 4x – 5

17.
Consider a = log b c where b > 0 and b ( 1. Which of the following is true about a and c?


a) a > 0, c > 0
b) a > 0, c ( R
c) a ( R, c > 0
d) a ( R, c ( R
18.
How many times does the graph of the curve y = x5 + x3 + x – 2005 cross (or touch) the x-axis?


a) 1
b) 2
c) 3
d) 4 
19.
Which of the following cannot be a zero of a polynomial in x of the form 9x5 + ax3 + b, where a and b are integers?


a) –9
b) –5
c) ¼ 
d) 1/3

20. If f(x) = ½x3 – 1, what is g(x) such that f(g(x)) = x?


a) g(x) = 
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b) g(x) = 
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c) g(x) = 
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d) g(x) = 
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21.
If f(g(x)) = 4x2 + 6x + 3 and g(x) = 2x + 1, then f(x) =   


a) 4x2 + 4x + 2
b) x2 + x + 1
c) 4x2 + 2
d) 4x + 2

22.
Which of the following does not have the property that f(x) = f–1(x)? 


a) f(x) = x
b) f(x) = –x
c) f(x) = x + 1
d) f(x) = –x – 1

23.
Consider f(x) = x3 + 2x2 + 3x + 1, which of the following statement is false?  


a) There are no positive real zeros.
b) There is a negative real zero.


c) There is a rational zero.

d) There is an irrational zero.

24.
Which of the following statements is true?


a) A relation is a one-to-one function if it passes the vertical line test.


b) A relation is a one-to-one function if it passes the horizontal line test.


c) A function is a one-to-one function if it passes the vertical line test.


d) A function is a one-to-one function if it passes the horizontal line test.


25.
A rational function can’t cross


a) its vertical asymptote

b) its horizontal asymptote


c) its oblique asymptote

d) all of the above 

26.
The graph of 
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 has


a) a vertical asymptote at x = 2 and another at x = –2
b) a hole at x = 2 and another at x = –2


c) a hole at x = 2 and a vertical asymptote at x = –2 
d) a vertical asymptote at x = 2 and a hole at x = –2

27.
log 
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a) 2 log x – log (x + 1) + log (x – 1)  
b) 2 log x – [log (x + 1) + log (x – 1)]  



c) 2 log x ( log (x + 1) × log (x – 1)  
d) 2 log x ( [log (x + 1) × log (x – 1)]  

28.
Given that f(x) = x5 – 2x4 – 2x3 + 4x2 – 3x + 6 has 
[image: image20.wmf]3

 and i as zeros, which of the following is not a zero of f(x)? 


a) –i
b) 1
c) 2
d) –
[image: image21.wmf]3


29.
A rational function has a horizontal asymptote y = 0. Which of following statements is false?


a) It can have an x-intercept.
b) It can have a y-intercept.


c) It can have a vertical asymptote.
d) It can have an oblique asymptote.

30.
From the synthetic division on the right, we can conclude that 2 is __________ of f(x) = x3 – 2x2 + 3x – 4?  
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a) a zero and also an upper bound for positive real zeros


b) not a zero but it is an upper bound for positive real zeros


c) a zero but it is not an upper bound for positive real zeros 


d) neither a zero nor an upper bound for positive real zeros  

31.
Which of the following functions has a global maximum? (Note: ( can’t be considered as a global maximum.)


a) f(x) = x2 + 1
b) f(x) = –x2 +1
c) f(x) = x3 – 1
d) f(x) = 2x – 1


32.
Which of the following functions is the graph shown on the right? 


a) 
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b) 
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c) 
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d) 
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33.
By the Decartes’ rule of signs, what are the possible numbers of negative real zeros of 
f(x) = 2x5 + 3x4 – 4x3 + 5x2 – 6?


a) 3
b) 3 or 1
c) 2
d) 2 or 0

34.
log 5 2572 – log 4 2333 + log 3 (1/3)208 =


a) –230.5
b) 102.5
c) 185.5
d) 518.5

35. What is the domain of f(x) = ln (x2 + 3x – 4)? 

a) (–(, –4) ( (1, () 
b) (–(, –4] ( [1, ()
c) (–4, 1)
d) [–4, 1]
36. Which of the following rational functions does not have an oblique asymptote?

a) f(x) = 
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b) f(x) = 
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c) f(x) = 
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d) f(x) = 
[image: image29.wmf]1

2

2

+

-

-

x

x

x


37. Given that polynomial function f(x) has f(2) = –3, f(3) = 1, and f(4) = 5, we can conclude f(x) must have a zero between the following pairs of integers except:

a) 2 and 3 
b) 2 and 4 
c) 1 and 4
d) 3 and 4

38. Given that polynomial function f(x) has f(2) = –3, f(3) = 1, and f(4) = –5, which of the following is the correct conclusion about the number of zeros of f(x) between 2 and 4?
a) There are no zeros since f(2) and f(4) are both negative.

b) There must be exactly 1 zero.
c) There must be exactly 2 zeros.
d) There must be at least 2 zeros.
39.
If ln 2 = a and ln x = b, then ln 2x3 = 

a) 2ba
b) ab3
c) a + b3 
d) a + 3b
40. Given that f(x) = 8x3 – 14x2 – 7x + 6 and its three zeros are 2, ½ and –¾, which of the following can be a factored form of f(x)? [Note: This problem has two correct choices.]

a) f(x) = (x – 2)(x – ½)(x + ¾)  

b) f(x) = (x + 2)(x + ½)(x – ¾)


c) f(x) = 8(x – 2)(x – ½)(x + ¾)  

d) f(x) = (x – 2)(2x – 1)(4x + 3)


On Exam 2, there will be 20 MC problems—15 (or 16) of them will be similar (but not exactly the same) to the above and 4 (or 5) of them will not (but still base on what we learned). 



Part II—Show Work Problems. (Again, it’s just a sample.) 

1. 
Solve the inequalities (display the solution on the number line as well as in interval notation). 


a.
x4 – x3 – 12x2 ≥ 0   

b. 
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Interval Notation: ______________

Interval Notation: ______________

2. 
Find the exact value of the five remaining trigonometric functions of (  (need not to rationalize the denominator).


a.
sin ( = –
[image: image32.wmf]3
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 and cos ( < 0
b.
tan ( = –
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 and sin ( > 0

3.
For the following polynomial functions, one of the complex zeros is given, find the remaining complex zeros. And write f(x) in factored form.

a. 
f(x) = x4 + x3 – x2 + x – 2;  i
b.
f(x) = x4 – x3 – 5x2 – x – 6;  –i 

Zeros: ______________
Zeros: ______________


Factored Form: f(x) = __________________
Factored Form: f(x) = __________________
4.
Solve the following logarithmic equations.


a.   log (2x) + log (x + 7) = 2 log (x + 4)
b.   log (3x) – log (x + 3) = log (x – 4) 
5.
Solve the following exponential equations.


a.   
[image: image34.wmf]2
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b.   32x + 3x – 6 = 0 

6.
Find the missing parts of the following triangles using Law of Cosines and find the area of the triangles (round all final answers to whole numbers). [Heron’s formula: A = 
[image: image35.wmf]()()()
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a.
b.
i. Find (.
i. Find (.


ii. Find x.


ii. Find (.

iii. Find the area using 6, 7 and (.
iii. Find the area using 6, 9 and (.
iv. Find the area using 6, 7 and x.
iv. Find the area using 6, 9 and 7.
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