
Helen Dostal Test 
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Solutions 

B. 1. AE=3, BE=8, let CE=x and  
   DE=10-x.  So (10 ) 8(3)x x− =  solves 

   to x=6 or 4. So the ratio is either 3:2 or 
    2:3, and the answer is B. 
C. 2. If charity gets $168 then her new  
    salary must have been $1680. So  
    1.40S=1680 and 1680/1.4 = 16800/14 =  
    1200. C. 

B. 3.    2 2
4 25x y+ =  and 

   likewise 2 2
4 40x y+ = . 

   Add to get  

   2 2
5 5 65x y+ =  and  

   divide by 5 to get 2 2
13x y+ =  and so the 

   hypotenuse is 2 times 13 . B. 

C. 4.  A right triangle is inscribed in a  
    semicircle so the diameter of the circle  
    is 10. The circle has area 25π  and the 
    shade region is 25 24π −  and so A+B=49. 
    Choice C. 

A. 5.  42 2x y
=  and x=4y gives y/x = 1/4. So 

    1/4 plus 1/3 is 7/12. Choice A. 
D. 6.  Since 3 and 5 must be factors, the 
    prime factorization must include those 
    primes. To be smallest, the remaining  

    prime factor must be 2. So 3 1 12 3 5  will 
    have 4(2)(2) factors. This is 120, and 
    the sum of the digits is 3. D. 
C. 7. If they meet at (a,0) then a is the x- 
    intercept of both. x=3/2, based on the  
     second line. C. 

C. 8. 
1

cos
4 2

π
θ

 
+ = 

 
  so 

4 3

π π
θ+ =  so  

     
3 4 12

π π π
− = . Choice C. 

B. 9.  We are seeking the middle angle,      
    which is opposite the middle side, which  

    is 2 7 .  16 36 2(4)(6)cos 28S+ − =  

    and so cosS=1/2 and so sinS=
3

2
. B. 

C. 10. As the number of sides approaches 
    infinity, the area of the polygon  
    approaches the area of the  
    circumscribed circle. In the hexagon,  

     A 23
3

2
side=  and the radius is equal to 

    the side, which solves to be 4. So the 
    area of the circumscribed circle is 16π  
    which is choice C. 
B. 11.  Since f(x)= -f(-x) then a=0. Since 
    cos(0)=1 then b=1.  f(-2)= -2/(4-1)=B. 

C. 12. 3 3 4 4
(6,3)(2 ) (1) 2 (8,4)(2 ) ( )C x C x k= −i  

    20(8 4
)x = 140(16 4x )( 4k ) solves to  

    4 1

14
k

x
=  which is choice C. 

D. 13. Multiply (1+ki)(2+3i) = 2+3i+2ki-3k 
    to get 2-3k=20 and k= -6.  You can also 
    set the imaginary components equal to 

    get the same value. 3 9 3k i− = − = . 

    Since k= -6, this equals D, 1/2 times(-6) 
    times i. Choice D. 
C. 14. Since 14(13)(12)(…)(1) has every 
    even factor contain a factor of 2, we 
    only worry about factors of 7. Every 
    7th term contains one factor of 7,  
    and 50/7 gives 7 of these. Since 49 

    contains an extra one, 814  is the biggest 
    factor. n=8. Choice C. 
D. 15. Let 

2
log x a=  so multiply by a to 

    get 2 2 15a a− =  and (a-5)(a+3)=0. 
    So 

2
log 3x = −  and 

2
log x=5.  So we 

    subtract b-1/a (different a, - sorry)  
          which gives 32-(8) = 24. D. 
B. 16.  120/3=40=A.  120+N divided by 4  
          gives 1.20A or 48.  120+N=192 so  
          N=72. Choice B. 
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y 
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C. 17. The upward movement is an infinite  
         geometric series, with sum  

         1
50

125
31

1
5

a

r
= =

−
−

.  So 
125

tan
5

θ =  

         and the angle of elevation θ  is the 
        arcTan(25). Choice C. 
A. 18.  Square both sides to get  

        7 4 3p q+ = +  so p=7 and  

        q=16(3)=48. q-p= 48-7=  41.  Choice A. 
A. 19.  72 hours later, it is midnight again  
       and it will not be sunny. Impossible A. 
B. 20.  y must be odd and x must be  
          negative.  (x,y) can be (-64, 1) or 
        (-4, 3). Two choices, B. 

C. 21.  a=10 and b=8 and c= 100 64 6− =  

     If point C is on the ellipse, then the  
     distances from the foci to C add to 2a 
     by the definition of an ellipse. The  
     perimeter of the triangle is then 2c+2a 
     = 12+20 = 32.  Choice C. 
A. 22.  
 
 
 
 
 
 f(|x|) reflects over the y-axis. So 
          the minimum value stays the same, at 
          the vertex. f(2)= -4. For the second  

           part, 
2

4
3

9 3

k k
− = −  solves to k=9 or 

          k=3.  M= -4 and N= 9, and M+N=5. A. 
B. 23. Area by Heron's formula gives the  
       semiperimeter 27, and  

   A= 27(27 20)(27 21)(27 13)− − −  

     which breaks down to 126.  So area 

     
1 1

126 (20 )
2 2

bh y= =  and 10y=126. B. 

B. 24.  A must be  2 2 2
4

i cis
π 

− = − 
 

 

        raised the fourth power. By  
        DeMoivre's theorem, this gives  
        16cis( π− ) or -16. A+19+4i gives 3+4i 
        which has absolute value 5. B. 
E. 25. There is no valid conclusion which  
     uses all of the premises, and the one  
     conclusion which uses two of them is  
     not listed. E. 
A. 26.  10x+y=8(x+y) gives 2x=7y. If y=1 
    then we get the number 72, and any 
    value for y greater than that gives x 
    a value greater than a "digit."  So 72 is 
    the value of the integer. In base three 
    this is 27(2)+9(2)+3(0)+1(0), or 2200 in 
    base 3. Choice A. 
B. 27. First we get the distance from (2, 3)  
    to the line which is 

2 2

2 3 8

2

Ax By C

A B

+ + + −
=

+

 or 
3

2

−
 with the 

   negative signifying the point is below the 

   line. So we need 
8 3

2 2

m n+ −
=  to get 

   the same distance above the line. But we 
   also need the point to be on the  
   perpendicular line which goes through  
   (2,3) and this is x-y= -1.  Solving together 
   we get the point (5, 6).  Digit sum 11. B. 
C. 28. The sum of the roots of f are -9 
    which is given by –B/A.  Likewise the sum 
    of the roots for g is 6. 6+r= -9 gives the 
    root missing to be r= -15. Choice B. 
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B. 29.  
 
 
 
 
 
 
 
    The non-right triangle occur with 
     sides which are face diagonals. 
     These are equilateral triangles. 
     ADG, DAF, 
     BCH, CBE, GFD, FGA, EHB, HEC.  
    There are C(8,3) total triangles so 
    our probability is 8/56 = 1/7. B. 
 
A. 30. Let x be the distance run, and since 
    tr=d gives t= d/r.  The speed of sound is  

     1080/3= 360 yds/sec. 30
360 8

x x
+ = . 

    This gives 2700/11 yards. Choice A. 
 
 

A                   B 

C               D 

E                  F 

G             H 


