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Solutions – Complex Numbers Topic Test – Alpha Division

[image: image1.wmf]3

3

11

i

ii

iii

-

===

-

g


1. (D) Real roots are also x-intercepts, since the x-axis is a real number line.

2. (D)  
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3. (C)  
[image: image2.wmf]36(23)362359

iiiii

---+=-+-=-

.


4. (E) Imaginary numbers lie on the imaginary axis, which is not in any quadrant.


5. (A) 
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.  Or  just divide the last 2 digits of the
 exponent by 4 and look at the remainder to make the same determination.

6. (D) If n is a positive integer and k is nonzero, then there are n distinct solutions to 
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7. (A) Tricky one.  We need to know i to the ith power. Luckily, we know, by Euler’s formula, that 
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.  All we have to do is raise both sides of 
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8. (D) A complex number 
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 in polar form is 
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.  But the angle must be in quadrant II.  
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9. (D) The rays are graphed in the diagram (top of page.)  The angles in the diagram can be found with simple right-triangle trig.  The whole angle is the sum of the composite angles, and measures 
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10. (B) Factoring by grouping, 
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.  To find the roots, set h(x) equal to zero and use the Zero Product Property.  
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 Find that 
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.  However, of the three roots, only 
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has a real component.  
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11.  (C) DeMoivre’s Theorem: 
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12. (C) 
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13. (D) If 
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14. (A)  
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15. (B)  
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=1 for all integral values of n.  Multiply 1 by itself 997 times, and you still get 1.

16. (D) 
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.  So a = 0 and b =
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17. (C)  Set the discriminant equal to 0.  Solving 
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.  But k cannot be zero, because then the equation would not be quadratic.  1 is the only possibility.
18. (B) 30-60-90 triangle; the angle adjacent to the short leg is 
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19. (A) 
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20. (D) Remember that 
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21. (B)  
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22. (A) the determinant
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23. (D) 
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24. (E) Each expression yields a negative radicand, so none of them are real.


25. (A)   a and b are negative, so 
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  Its conjugate is 
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26. (B) By Descartes’ Rule of Signs, there is exactly 1 positive root.  Since 
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27.  (B) 
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.  From the options available, 2 is the correct multiple of m.
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28.  (D) Note first that Euler’s formula states that 
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29. (A)  The solutions to the equation are 
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30. (B)  The sum of the roots, taken two at a time, is given by 
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