
February Algebra II Team Questions 

Question 1 

Define an operation # as follows:  a # b = ab + a + b. 

Find (2 # 1) # (1 # 0) + (1 # 3)(2 # 3)(3 # 3) + (4 # –1)(3 # 0)(4 # 0)(5 # –5) 

Question 2 

The lines y = –2, y = x–1, y = –2x+20 and y = –
1

3
 x+18 intersect each other at the points 

R,S,T,P,Q, and V.  Find the sum of the x-coordinates of these points. 

Question 3 

Let A be the number of non-real roots of the function f(x)=x2+3x-2 . 

Let B be the number of real roots of the function g(x)=x3-3x2+5 . 

Let C be the number of real roots of the function h(x)=x4+13x2-21x+9 . 

Let D be the number of non-real roots of the function j(x)=x7+ x6+ x5+ x4+ x3+ x2+x+1 . 

Find A+B+C+D 

Question 4 

List the letters of all true statements. 

A.  If f(x) is a polynomial function with real coefficients and a is a root of f(x), then a  , 

the complex conjugate of a, is a root of f. 

B.  If f(x) is any polynomial function of degree greater than zero, then there exists a 

complex number z, such that f(z)=0. 

C.  If f(x) is a polynomial function of degree greater than or equal to 2, and a and b are 

real, rational numbers such that f(a) = f(b) = 0, then a≠b. 

D.  If g(x) is a polynomial function with at most one real root, then there exists a 

polynomial function f(x) with real coefficients such that the domain of the function 

h(x)=
f(x)

g(x)
  is (–∞,∞). 

Question 5 
A bag contains 52 marbles of various colors: 13 red, 13 blue, 13 green and 13 orange. You 

reach into the bag and randomly choose 5 marbles.  What is the probability that all of the 

marbles you have chosen are of the same color? (round your answer to the nearest 

thousandth) 

Question 6 

When working with complex numbers, it is sometimes possible to “factor” prime integers.  

For example, 5=(2+i)(2-i).  The numbers 13, 17, 29 and 37 can also be “factored” in this 

way.  Let 13=(a+bi)(a-bi), 17=(c+di)(c-di), 29=(e+fi)(e-fi) and 37=(g+hi)(g-hi), where a < 

b, c < d, e < f and g < h and where a,b,c,d,e,f,g and h are all positive integers.  Find 

a+b+c+d+e+f+g+h. 

Question 7 

Let f(x)=|x-3x2|, g(x)=
x

10x+3
, h(x)=x+9 .  Let A=f(h(f(0))), B=h(f(h(-1))) and 

C=g(h(f(2))).  Find A+BC. 

Question 8 

Let A = 
1

3
 + 

1

9
 + 

1

27
 + … Let B = 

1

9
 + 

1

81
 + 

1

729
 + … Let C = 

1

27
 + 

1

243
 + 

1

2187
 + …  



Find A+B+C 

Question 9 

Let  A(-2,2 3 ), B(1,- 15 ) and C(0,4) be 3 points in the same plane.  Find the distance 

between the midpoints of AB   and BC  to the nearest hundredth. 

Question 10 

Ana is playing a game with Bob.  Bob deals 3 cards, facedown, of which 2 are black and 1 

is red.  Ana will win the game if she correctly chooses the red card.  When Bob asks her 

which card she wants to choose, she selects the first card.  Without revealing whether or 

not she is correct, Bob turns over the second card and shows that it is black.  He offers 

Ana the choice to change her original guess (and choose the third card) or stick with her 

original choice.  Ana decides to switch.  What is the probability that she will win the 

game? 

Question 11 

Let A=13
log13(e4)

 , B=ln(elog13(4)) , C=log10(eln(100))  and D=e3ln(4) .  Find 

ln(AB)+ln(CD) to the nearest thousandth. 

Question 12 
What is the 3

rd
 number on the 128

th
 line of Pascal’s Triangle?  The first line of Pascal’s 

Triangle is the single digit 1. 

Question 13 

What is the area of the region bounded by the x-axis, the y-axis, and the lines y = -3x+6 

and x=7-y? 

Question 14 

The characteristic polynomial of a matrix A is given by the function fA(x)=det(A-Ix) , 

where det(X) is the determinant of the matrix X, and I is the identity matrix.  Find the 

coefficient of the linear term of the function fA(x)  where A=









 

3  4  -1

0 1 2

2 1 2

 and 

I=









 

1 0 0

0 1 0

0 0 1

  

Question 15 

Write the letters of all true statements in alphabetical order.  In all of the following, let R, 

S and T be three points that do not lie on the same line.  Also, all figures should be 

assumed to lie in the same plane. 

A.  There is exactly one circle that contains the points R,S and T. 

B.  There is exactly one parabola that contains the points R,S and T. 

C.  If R lies on a parabola, then the distance from R to the focus is the same as the distance 

from R to the directrix. 

D.  If R and S lie on an ellipse, then the distance from R to the nearest focus point is less 

than the distance from S to either focus point. 

E.  The circumference of the circle x2+y2=9  is 9π 



F.  If the length of the semimajor axis of an ellipse is a, and the length of the semiminor 

axis is b, then the eccentricity of the ellipse is 1-
b2

a2
 . 

 


