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  0.  Simplify 
	

713
- 653( ) 50413

+ 46153
+ 42253( ).   

 This is 71–65 factored as a difference of squares.  71–65 = 6. 
 
  1.  Find the value(s) of a such that the system of equations has no solution. 

		

x +2y -3z = 4

3x - y +5z = 2

4x + y + a2 -14( )z = a+2
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 Using row reduction:  
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3 -1 5 2

4 1 a2 -14 a+2
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   The system will have no 

solution if the last row reads 0 0 0 <non-zero number>.  This occurs only when		a= -4.   
  

  2.  Find the value of a if      10log 10 ... log 10 ... log 10 110.n
a a a      

 

Using properties of logarithms, this simplifies to 
		
log

a
101+2+3+...+10 =110®

 

		
log

a
1055 =110®55log

a
10=110® log

a
10= 2®a2 =10®a = 10.    

 
 
 
 



  3.  If sin cos 1,x x   find the value of 		sin2017 x +cos2017 x.   

  

 
		

sin x +cosx( )
2

= -1( )
2

®sin2 x +cos2 x +2sin xcosx =1®sin xcosx = 0.  Now we know that  

 		sinx =0 or 		cosx =0. If 		sinx = 0, then 		cosx = -1; if 		cosx =0, then 		sinx = -1. Either way, the  

 2017th powers give us 	-1+0= -1.   
 

  4.  Simplify  where the natural logarithm is defined over the complex  

       numbers and the imaginary part of the value is as close to 0 as possible. 
 

    
2 2 2ln cos1 sin1 ln cos 1 2 sin1cos1 sin 1i i          

  
 

      2 2ln cos 1 sin 1 2sin1cos1 ln cos2 sin2 ln cos( 2) sin( 2)i i i            

 2ln 2 .ie i      (other values are coterminal with -2, but this is the closest value to 0) 

 
  5.  The product of the ages of a group of teenagers is 10584000.  What is the sum of their  
        ages? 
 

	10584000= 26335372. We can only use ages from 13-19, and the only age here that is 
divisible by 5 is 15 and the only age divisible by 7 is 14.  Dividing by 153 and 142, we  

 are left with 16.  	2(14)+3(15)+16=89.   

 

  6.  Find the distance between the vertices of 
32

.
3 5sin

r 
 

  

          
Since we have sine in the denominator, the hyperbola is vertical.  To find the  

vertices, substitute 
2


 and 

3

2


 for 	q.  At , 4;

2
r


   at 

3
, 16.

2
r


     Since we get a  

negative r-value at 
3

,
2


 we move 16 in the direction of .

2


   The distance between the points  

is 12. 
 

  7.  Find the remainder when 265536 is divided by 13. 
 

 
    

546126 12 12 42 1mod13 2 1 1 mod13 2 2 mod13 1 16mod13

16mod13 3mod13 3.

         

 

 

 

  8.  Find the value of 
       

        
     

n 2017
cos ... cos ... cos .

6 6 6
 

 
 Cosine has a period of 	2p  and the sum of the values in each revolution is 0; that is,  

 
2 3 12

cos cos cos ... cos 0.
6 6 6 6

          
           

       
 After dividing 2017 by 12, we get a  

 
2

ln cos1 sin1 ,i  
 



 remainder of 1, so the expression is equivalent to 
3

cos .
6 2

 
 

 
  

 

9.  The coefficients of the third and eleventh terms of the expansion of 
	

a+b( )
n

 are the same  

     (when the terms are written in descending power of a and n is a positive integer) .  Find  
     the sum of the coefficient of the fifth term and all positive integral divisors of that  
     coefficient. 
 
 Due to symmetry in binomial expansion, if the third and eleventh terms are the same, then  

 there are 13 terms and the exponent on the binomial is 12.  The fifth term will be 
		

12!

8!4!
a8b4 .     

 The coefficient simplifies to 495.  	495=3251111  and the sum of the positive factors will be  
 (9 3 1)(5 1)(11 1) 936.        The sum is 1431. 

 

10.  If 
		

a+b+c +d +e + f + g( )
5

 is expanded and simplified, how many terms will contain only three  

        letters? 
 

 There are 
		7

C
3
= 35 ways to get three letters out of the 7.  The exponents of these three  

 letters must be positive and add to 5.  Using “stars and bars” there are  

 
		5-1

C
3-1

= 6  ways to do this.  The product of 35 and 6 is 210. 

 

11.  Find the area enclosed by the triangle whose vertices are (1, 0, 4), (3, –3, 0), and  
       (0, 1, 2). 
 
 Let A(1, 0, 4), B(3, –3, 0), and C(0, 1, 2).  Find the length of each side: 

 
		AB = 22 +32 +42 = 29, BC = 32 +42 +22 = 29, AC = 12 +12 +22 = 6.  

 Using Heron’s formula, we have 
2 2 2 2

a b c b c a a c b a b c
A

           
     

    
 

 
2 29 6 6 6 2 29 6 4 29 6 6 165

.
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12.  A point is selected at random from inside a circle.  Find the probability that the point is  
       closer to the center of the circle than to the circle itself. 
 

 We want the circle with the same center but with half the radius.  
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