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Question # 1


Precalculus Team Round


Nu Alpha Theta Invitational 2007








The dot product of two vectors � EMBED Equation.DSMT4  ��� is calculated by � EMBED Equation.DSMT4  ���. The cross product can found by� EMBED Equation.DSMT4  ���. 


Let: � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ���.


Find A + B + C.
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Define �EMBED Equation.3��� to be the number of letters in the �EMBED Equation.3��� month of the year. So �EMBED Equation.3��� since the first month is `January' and it has 7 letters. The domain of �EMBED Equation.3��� �EMBED Equation.3���. Find the least integer k, such that, the set of positive integers �EMBED Equation.3��� where � EMBED Equation.DSMT4  ���, and �EMBED Equation.3��� (Note: �EMBED Equation.3���
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Question # 2
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Define �EMBED Equation.3��� to be the number of letters in the �EMBED Equation.3��� month of the year. So �EMBED Equation.3��� since the first month is `January' and it has 7 letters. The domain of �EMBED Equation.3��� �EMBED Equation.3���. Find the least integer k, such that, the set of positive integers �EMBED Equation.3��� where � EMBED Equation.DSMT4  ���, and �EMBED Equation.3��� (Note: �EMBED Equation.3���











Question # 2
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There are two complex numbers �EMBED Equation.3��� and �EMBED Equation.3��� such that �EMBED Equation.3��� = 10 and �EMBED Equation.3���. What is the sum of the maximum and minimum value of �EMBED Equation.3��� ?
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Question # 3
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There are two complex numbers �EMBED Equation.3��� and �EMBED Equation.3��� such that �EMBED Equation.3��� = 10 and �EMBED Equation.3���. What is the sum of the maximum and minimum value of �EMBED Equation.3��� ?
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For the function � EMBED Equation.DSMT4  ���


A = amplitude of f(x)


B = period of f(x)


C = vertical shift of f(x)


D = phase shift of f(x)





Find � EMBED Equation.DSMT4  ���
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Question # 4


Precalculus Team Round


Nu Alpha Theta Invitational 2007








For the function � EMBED Equation.DSMT4  ���


A = amplitude of f(x)


B = period of f(x)


C = vertical shift of f(x)


D = phase shift of f(x)





Find � EMBED Equation.DSMT4  ���
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	Let �EMBED Equation.3��� for �EMBED Equation.3��� What is �EMBED Equation.3���?
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Question # 5
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	Let �EMBED Equation.3��� for �EMBED Equation.3��� What is �EMBED Equation.3���?
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	Find the sum of the roots of the equation �EMBED Equation.3��� over the real numbers.
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Question # 6
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	Find the sum of the roots of the equation �EMBED Equation.3��� over the real numbers.
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An ant starts at the origin. He walks up 1 unit, then right 1 unit, then down �EMBED Equation.3��� units, then left �EMBED Equation.3��� units, then up �EMBED Equation.3��� units, then right �EMBED Equation.3��� units and so on and so forth (each time it makes a vertical movement, it is �EMBED Equation.3��� its last one and each time it makes a horizontal movement, it is �EMBED Equation.3��� its last one). How far away from the origin is the ant at the end of time?
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Question # 7


Precalculus Team Round
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An ant starts at the origin. He walks up 1 unit, then right 1 unit, then down �EMBED Equation.3��� units, then left �EMBED Equation.3��� units, then up �EMBED Equation.3��� units, then right �EMBED Equation.3��� units and so on and so forth (each time it makes a vertical movement, it is �EMBED Equation.3��� its last one and each time it makes a horizontal movement, it is �EMBED Equation.3��� its last one). How far away from the origin is the ant at the end of time?
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�EMBED Equation.3���                    �EMBED Equation.3���


(b, c are relatively prime positive integers)





What is �EMBED Equation.3���?
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�EMBED Equation.3���                    �EMBED Equation.3���


(b, c are relatively prime positive integers)





What is �EMBED Equation.3���?
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	�EMBED Equation.3���                       �EMBED Equation.3���                 �EMBED Equation.3���





Which of the following statements are true?





I)  �EMBED Equation.3���


II) �EMBED Equation.3���


III) �EMBED Equation.3��� has at least one real zeros


IV) �EMBED Equation.3���.
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Question # 9
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�EMBED Equation.3���                       �EMBED Equation.3���                 �EMBED Equation.3���





Which of the following statements are true?





I)  �EMBED Equation.3���


II) �EMBED Equation.3���


III) �EMBED Equation.3��� has at least one real zeros


IV) �EMBED Equation.3���.
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�EMBED Equation.3���              �EMBED Equation.3���


�EMBED Equation.3���              �EMBED Equation.3���


Let �EMBED Equation.3��� the acute angle between lines �EMBED Equation.3��� and �EMBED Equation.3���.


Let �EMBED Equation.3��� the acute angle between lines �EMBED Equation.3��� and �EMBED Equation.3���.


What is �EMBED Equation.3���?
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Question # 10
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�EMBED Equation.3���              �EMBED Equation.3���


�EMBED Equation.3���              �EMBED Equation.3���


Let �EMBED Equation.3��� the acute angle between lines �EMBED Equation.3��� and �EMBED Equation.3���.


Let �EMBED Equation.3��� the acute angle between lines �EMBED Equation.3��� and �EMBED Equation.3���.


What is �EMBED Equation.3���?
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Rob and Zhen are playing a dice game where whomever rolls a 5 first wins? 


Given that Rob goes first and they play with a fair six-sided die, what is the probability that Zhen wins?
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Rob and Zhen are playing a dice game where whomever rolls a 5 first wins? Given that Rob goes first and they play with a fair six-sided die, what is the probability that Zhen wins?
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	 For the following problem a is said to be congruent to  b modulo m, denoted as  � EMBED Equation.DSMT4  ��� , if � EMBED Equation.DSMT4  ���(m divides a – b) or there exist integer z such that � EMBED Equation.DSMT4  ���.





A = � EMBED Equation.DSMT4  ��� where x solves � EMBED Equation.DSMT4  ��� 


B = greatest common divisor 1848 and 735.


C = least common multiple of 1848 and 735.


D = � EMBED Equation.DSMT4  ��� where � EMBED Equation.DSMT4  ���


Find � EMBED Equation.DSMT4  ���
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Question # 12


Precalculus Team Round
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For the following problem a is said to be congruent to  b modulo m, denoted as  � EMBED Equation.DSMT4  ��� , if � EMBED Equation.DSMT4  ���(m divides a – b) or there exist integer z such that � EMBED Equation.DSMT4  ���.





A = � EMBED Equation.DSMT4  ��� where x solves � EMBED Equation.DSMT4  ��� 


B = greatest common divisor 1848 and 735.


C = least common multiple of 1848 and 735.


D = � EMBED Equation.DSMT4  ��� where � EMBED Equation.DSMT4  ���


Find � EMBED Equation.DSMT4  ���
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	What is the sum of the positive integral divisors of 1512?
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Question # 13
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	What is the sum of the positive integral divisors of 1512?
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The eigen value (a scalar), �EMBED Equation.3���, of a matrix A can be found by solving the following matrix equation: �EMBED Equation.3���,  where �EMBED Equation.3��� is the identity matrix whose dimensions are the same as �EMBED Equation.3���. What are the eigen values of A and B?





�EMBED Equation.3���            �EMBED Equation.3���
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The eigen value (a scalar), �EMBED Equation.3���, of a matrix A can be found by solving the following matrix equation: �EMBED Equation.3���,  where �EMBED Equation.3��� is the identity matrix whose dimensions are the same as �EMBED Equation.3���. What are the eigen values of A and B?





�EMBED Equation.3���            �EMBED Equation.3���
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Given that the hexi-decimal number system has digits: �EMBED Equation.3��� and �EMBED Equation.3���.   





What is the base-16 repersentation of �EMBED Equation.3���?
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Given that the hexi-decimal number system has digits: �EMBED Equation.3��� and �EMBED Equation.3���.   





What is the base-16 repersentation of �EMBED Equation.3���?
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Question # 1
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The dot product of two vectors � EMBED Equation.DSMT4  ��� is calculated by � EMBED Equation.DSMT4  ���. The cross product can found by� EMBED Equation.DSMT4  ���. 


Let: � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ��� = � EMBED Equation.DSMT4  ���.


Find A + B + C.
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