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Algebra – Theta Division

For each question, NOTA means “none of the above are correct”

  1.
Solve for x:  5x + 7 = -3


A.  -2
B.  -1
C.  1
D.  2
E.  NOTA

  2.
The lines 2x - y = 3 and x - y = -2 intersect at what point?


A. (1, 2)
B. (2, 1)
C. (3, 5)
D. (5, 7)
E. NOTA

  3.
Which of the following, when simplified, is not a polynomial?


A. (x+1)(x+2)
B. |x| - (
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E. NOTA

  4.
The graph of 
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A. I
B. II
C. III
D. IV
E. NOTA

  5.
Which of the following is equivalent to:  
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E. NOTA

  6.
Simplify:  
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A. 
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C. 
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E. NOTA

  7.
If the zeroes of f(x) are 3 and 4, then what are the zeroes of f
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A. 9 and 16
B. ±9 and ±16
C. 
[image: image16.wmf]3

 and 2
D. ±
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 and ±2
E. NOTA

  8.
The graph of 
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A. hyperbola
B. parabola
C. ellipse
D. cardioid
E. NOTA

  9.
Find the sum:  
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A. 
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E. NOTA

 10.
In 
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A. 
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E. NOTA

 11.
Factor 
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A. 
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C. 
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E. NOTA

 12.
The letters in “GOOGLE” can be rearranged g different ways.

The letters in “YAHOO” can be rearranged y different ways.


Find 
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A. 1
B. 
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C. 2
D. 3
E. NOTA

 13.
Solve for x: 
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A. 25
B. 100
C. 500
D. 1000
E. NOTA

 14.
Let f(x) = 
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  Which of the following is one of the inverses of f(x)?


A. 
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B. 
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E. NOTA

 15.
How many ordered pairs of integers (x, y) satisfy xy = 48?


A. 5
B. 10
C. 20
D. 40
E. NOTA

	 16. [image: image43.png]



	Continue this pattern of labeling the entries in Pascal’s Triangle, up to down, left to right.  What is the 50th entry?



A. 1
B. 36
C. 126
D. 252
E. NOTA

 17.
What is the distance between the points (-3, 0, -3) and (5, 1, 1)?


A. 9
B. 
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E. NOTA

 18.
Factor 
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A. 
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C. 
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D. 
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E. NOTA

 19.
Let 
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A. -24
B. -21
C. -8
D. 41
E. NOTA

 20.
Let f(x) 
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  Evaluate f(a + b) + f(a - b).


A. 
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E. NOTA

 21.
Which of the following is a real number?


A. 
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B. 
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C. 
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D. 
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E. NOTA

 22.
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 is equivalent to which of the following?


A. 
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E. NOTA

 23.
Let f(x) 
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  Evaluate f(f(-1)).


A. 0
B. -128
C. 128
D. 1
E. NOTA

 24.
A car completes a trip with an average speed of 50 mph.  If the car covered 
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 of the distance at 60 mph what was the average speed for the remaining 
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 of the distance?


A.  35 mph
B.  40 mph
C.  43
[image: image71.wmf]3
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mph
D.  45 mph
E.  NOTA

 25.
The polynomial  2x3 + kx2 – 18x – 8 is evenly divisible by (x + ½).  What is the value of k?


A.  -67
B.  -3
C.  1
D.  5
E.  NOTA

 26.
If a, b, c, and d are consecutive terms of a positive arithmetic sequence that satisfy:


-a2 + b2 – c2 + d2 = 3(a + b + c + d), then find d – c.


A.  -2
B.  -1
C.  2
D.  3
E.  NOTA


 27.
What is the sum of the x-coordinates of the x-intercepts of the following equation:
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A.  -1
B.  1
C.  8
D.  10
E.  NOTA

 28.
How many distinct permutations are there of the word ALABAMA that begin with the letter A?


A.  105
B.  120
C.  210
D.  5040
E.  NOTA

 29.
A nation’s currency has two different coins that have values of m and n.  What is the maximum value that cannot be obtained using any number of these two coins?  (m and n are two relatively prime integers each greater than or equal to 2.)


A. mn - 1
B. mn – m – n
C. mn + m + n
D. mn + 1
E. NOTA

 30.
How many lattice points are solutions to the system of inequalities 
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A. 9
B. 10
C. 11
D. 12
E. NOTA

TB1. 
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TB2. If f(g(x)) = 3 and f(x) = 
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, and g(x) = 
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, then what is the sum of all the possible   
values of x?

TB3.  Find the value of a given the following:


2a + b + 2c = 14


3a – 2b + 4c = -3


-4a + 3b – 6c = 6
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Answers

	#
	Answer
	#
	Answer

	1
	B
	18
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	2
	C
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	22
	C

	6
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	7
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	10
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	12
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	13
	B
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	C

	14
	A
	TB1
	6

	15
	C
	TB2
	0

	16
	D
	TB3
	3
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	D
	
	


Algebra – Theta Division

For each question, NOTA means “none of the above are correct”

  1.
Solve for x:  5x + 7 = -3


5x = -10


x = -2   A

  2.
The lines 2x – y = 3 and x – y = -2 intersect at what point?


Solve the system of equations:


2x – y = 3

-
(x – y = -2)


x = 5


5 – y = -2


y = 7


(5, 7)   D
  3.
Which of the following, when simplified, is not a polynomial?


A. (x+1)(x+2)
B. |x| - (
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E. NOTA


A. 
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 is not a polynomial   C
  4.
The graph of 
[image: image85.wmf] 

y

=

x

2

-

2

x

 never passes through which quadrant?
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Quadrant III   C
  5.
Simplify:  
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Use the facts that 
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  6.
Simplify:  
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Factor the top and get 
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Cancel the 
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  7.
If the zeroes of f(x) are 3 and 4, then what are the zeroes of f
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One way to do this is to craft a function having zeroes of 3 and 4, 


such as f
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It could then be factored into 
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where the solutions become apparent.


±
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 and ±2   D
  8.
The graph of 
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 has what shape?


This graph is a sideways parabola.


Parabola   B
  9.
Find the sum:  
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This is an infinite geometric series, and the formula to sum the terms of one is
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To rationalize the denominator, multiply by 
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Doing this gives
[image: image109.wmf] 

3

1

-

3

3

æ

è

ç

ö

ø

÷

.

1

+

3

3

1

+

3

3

æ

è

ç

ö

ø

÷

=

3

+

1

1

-

1

3

=

3

+

1

2

3

=

3

3

+

3

2

.




[image: image110.wmf] 
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 10.
In 
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 what are the two solutions of x?


A simple substitution gives 
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  Now use the quadratic formula to obtain the solutions:



[image: image115.wmf] 

-

1

±

i

3

2

   B
 11.
Factor 
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Factor by grouping: 
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 12.
The letters in “GOOGLE” can be rearranged g different ways.

The letters in “YAHOO” can be rearranged y different ways.


Find 
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A 6-letter word has 
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has 2 G’s and 2 O’s, the number of distinct permutations would be 
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Similarly, “YAHOO” has 
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 13.
Solve for x: 
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 14.
Let f(x) = 
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  Which of the following is an inverse of f(x)?


A. 
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E. NOTA


Swap x and y:  
[image: image136.wmf] 

x

=

y

2

+

2

y



Complete the square:  
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Factor:   
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Take the square root of both sides:   
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Subtract 1:  
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One of the inverses found is answer choice   A
 15.
How many ordered pairs of integers (x, y) satisfy xy = 48?


Find the factors of 48:  1, 2, 3, 4, 6, 8, 12, 16, 24, 48


There are 10 factors, and since we are dealing with ordered pairs, 


both (1, 48) and (48, 1) would count.  This would make 10 pairs.


But, negative integers also need to be considered.  (-2, -24) and (-24, -2) also work.


So there are 20 pairs in all.   C
	 16. [image: image141.png]



	Continue this pattern of labeling the entries in Pascal’s Triangle, up to down, left to right.  What is the 50th entry?



There’s probably a clever way to do this, but I just drew out Pascal’s Triangle


until the 50th entry.  My answer was 126
  C


(Note that the rightmost ‘1’ of each row has a triangular number for its entry number.


This would probably be a better way to approach the problem.)

 17.
What is the distance between the points (-3, 0, -3) and (5, 1, 1)?


The distance formula extended to three dimensions looks like:
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Plug it in: 
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 18.
Factor 
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The fastest way to do this problem is to multiply out the answer choices.
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The correct answer is A
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Let 
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The real part is –7  E
 20.
Let f(x) 
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  Evaluate f(a + b) + f(a - b).
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 21.
Which of the following is a real number?


A. 
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The answer is A
 22.

[image: image171.wmf] 

2

1

2

´

3

1

3

´

6

1

6

 is equivalent to which of the following?
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Split 
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 23.
Let f(x) 
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  Evaluate f(f(-1)).
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f(f(-1)) 
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 24.
A car completes a trip with an average speed of 50 mph.  If the car covered 
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 25.
The polynomial  2x3 + kx2 – 18x – 8 is evenly divisible by (x + ½).  What is the value of k?


Use synthetic division:


-½ | 2       k       –18            –8

             |        -1     -½k+½     ¼k+35/4 

               2     k-1  -½k-35/2      ¼k+3/4


¼k + 3/4 = 0


k = -3   B
 26.
a, b, c, and d are consecutive terms of an arithmetic sequence that satisfy:


-a2 + b2 – c2 + d2 = 3(a + b + c + d)


Find 
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Let the common difference be x, 
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Factor the left side of the given equation:  (b–a)(b+a) + (d–c)(d+c) = 3(a+b+c+d)


Substitute:  x(b+a) + x(d+c) = 3(a+b+c+d)


Combine:  x(a+b+c+d) = 3(a+b+c+d)


Divide:  x = 3   D
 27.
What is the sum of the x-coordinates of the x-intercepts of the following equation:
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Let 
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Sum = 10   D

 28.
How many distinct permutations are there of the word ALABAMA that begin with the letter A?


Since an ‘A’ must be first, we only need to look at the other 6 positions.  6! (for the six positions) divided by 3! (for the remaining three ‘A’s) gives 720 / 6 = 120   B
 29.
A nation’s currency has two different coins that have values of m and n.  What is the maximum value that cannot be obtained using any number of these two coins?  (m and n are two relatively prime integers each greater than or equal to 2.)


Given a pair of relatively prime numbers, like 3 and 10, make a list of the values you can obtain:  3, 6, 9, 10, 12, 13, 15, 16, 18, 19, 20, 21, 22, 23, 24, you’ll notice that once you reach a set of 3 in a row, everything after that can be written by adding additional threes. Try another set, 5 and 8:  5, 8, 10, 13, 15, 16, 18, 20, 23, 24, 25, 26, 28, 29, 30, 31, 32, 33, 34, 35, 


In both cases, the first number in the infinite set of consecutive integers that will work is equal (m-1)(n-1)  so the largest not possible one is (m-1)(n-1)-1 or mn-m-n
I know there must be a better explanation of why that is true (
The answer is mn – m – n    B
 30.
How many lattice points are contained in the graphs of 
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It helps to graph this.  I just listed the ordered pairs:


(0, 1), (0, 2), (0, 3) 


(1, -2), (1, -1), (1, 0), (1, 1), (1, 2)


(2, -3), (2, -2), (2, -1)


11   C
TB1. 
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      10/3     +     7/3       +      1/3        =


      18/3 = 6

TB2. If f(g(x)) = 3 and f(x) = 
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f(g(x)) = 
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,  Sum = 0

TB3.  Find the value of a given the following:


2a + b + 2c = 14


3a – 2b + 4c = -3


-4a + 3b – 6c = 6


3(3a – 2b + 4c = -3)
 9a – 6b + 12c = -9


2(-4a + 3b – 6c = 6)
-8a + 6b – 12c = 12






  a = 3
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