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Find the sum of the following limits, if a limit does not exist then add the value ( to the answer in each case. 


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


� EMBED Equation.DSMT4  ���	� EMBED Equation.DSMT4  ���		� EMBED Equation.DSMT4  ���
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Suppose f (t) is integrable over the reals.


Let � EMBED Equation.DSMT4  ���.  Given that F(3) = 2, F(4) = -2, F(5) = 7. 





 Find � EMBED Equation.DSMT4  ���.  
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Suppose f (t) is integrable over the reals.


Let � EMBED Equation.DSMT4  ���.  Given that F(3) = 2, F(4) = -2, F(5) = 7.  





Find � EMBED Equation.DSMT4  ���.  
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The base of a solid is the region enclosed by the graphs of � EMBED Equation.3  ��� and � EMBED Equation.3  ���.





A = The volume of the solid if every cross section perpendicular to the x-axis is an equilateral triangle


B = The volume of the solid if every cross section perpendicular to the x-axis is a semicircle


Find � EMBED Equation.3  ��� 
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The base of a solid is the region enclosed by the graphs of � EMBED Equation.3  ��� and � EMBED Equation.3  ���.


A = The volume of the solid if every cross section perpendicular to the x-axis is an equilateral triangle


B = The volume of the solid if every cross section perpendicular to the x-axis is a semicircle


Find � EMBED Equation.3  ��� 
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A particle’s movement along the x-axis is determined by the position function 


� EMBED Equation.DSMT4  ���


A = the acceleration of the particle at t = 2. 


B = the time when the velocity reaches a relative minimum.  


C = the displacement of the particle from t = 0 to t = 4. 


D = the total distance traveled by the particle from t = 0 to t = 4.


Find � EMBED Equation.DSMT4  ���. 
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A particle’s movement along the x-axis is determined by the position function 


� EMBED Equation.DSMT4  ���


A = the acceleration of the particle at t = 2. 


B = the time when the velocity reaches a relative minimum.  


C = the displacement of the particle from t = 0 to t = 4. 


D = the total distance traveled by the particle from t = 0 to t = 4.


Find � EMBED Equation.DSMT4  ���. 
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A 10-ft ladder is standing straight up against a wall.  At time t=0, the base of the ladder is given a slight pull so that the top of the ladder now slides down the wall with a constant downward acceleration of 2 ft/sec2 (Assume initial velocity is 0 ft/sec).  


For t=2, find the following numbers:


	


A = The height of the top of the ladder, in feet


		B = The speed of the top of the ladder, in ft/sec


		C = The speed of the base of the ladder sliding along the ground, in ft/sec


	


Find � EMBED Equation.3  ���
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A 10-ft ladder is standing straight up against a wall.  At time t=0, the base of the ladder is given a slight pull so that the top of the ladder now slides down the wall with a constant downward acceleration of 2 ft/sec2 (Assume initial velocity is 0 ft/sec).  


For t=2, find the following numbers:


	


A = The height of the top of the ladder, in feet


	B = The speed of the top of the ladder, in ft/sec


	C = The speed of the base of the ladder sliding along the ground, in ft/sec





Find � EMBED Equation.3  ���
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Grain is pouring at a constant rate out of a container in the shape of an upside-down cone with a height 3 times its radius.  When the height of grain is 9 cm, the height is decreasing at a rate of 2 cm/s.  The grain that leaves this cone forms a second cone on the ground, such that its radius is 3 times its height at all times.  When the volume of the second cone is � EMBED Equation.3  ���cm3, how fast is the height of the second cone increasing in cm/s?
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	Grain is pouring at a constant rate out of a container in the shape of an upside-down cone with a height 3 times its radius.  When the height of grain is 9 cm, the height is decreasing at a rate of 2 cm/s.  The grain that leaves this cone forms a second cone on the ground, such that its radius is 3 times its height at all times.  When the volume of the second cone is � EMBED Equation.3  ���cm3, how fast is the height of the second cone increasing in cm/s?
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Joe is standing along the bank of a river.  He must reach a point 50 ft downstream along the opposite side of the river.  He can run 5 ft/s and swim 4 ft/s.  If the river is 30 ft across, what is the shortest possible length of time it will take him to reach his destination?
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	Joe is standing along the bank of a river.  He must reach a point 50 ft downstream along the opposite side of the river.  He can run 5 ft/s and swim 4 ft/s.  If the river is 30 ft across, what is the shortest possible length of time it will take him to reach his destination?
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Add up the numbers in parentheses only for the series that converge.


(3) � EMBED Equation.3  ���                      (7) � EMBED Equation.3  ��� (hint: how does sin(1/ n) compare to 1/ n)


(5) � EMBED Equation.3  ���                      (9) � EMBED Equation.3  ���	      


       


What is this sum?














 �
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Add up the numbers in parentheses only for the series that converge.


(3) � EMBED Equation.3  ���                       (7) � EMBED Equation.3  ��� (hint: how does sin(1/ n) compare to 1/ n)


(5) � EMBED Equation.3  ���                       (9) � EMBED Equation.3  ���	      


       


What is this sum?
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	A fireman at the point (5, ½) on the xy-plane must put out a fire at the point (1,-3).  However, the only source of water is a parabolic river whose path is given by � EMBED Equation.3  ���.  He must run to the river and then to the fire.  What is the minimum distance he must travel? 

















 �
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A fireman at the point (5, ½) on the xy-plane must put out a fire at the point (1,-3).  However, the only source of water is a parabolic river whose path is given by � EMBED Equation.3  ���.  He must run to the river and then to the fire.  What is the minimum distance he must travel? 








Question # 9


Calculus Team Round


Nu Alpha Theta Invitational 2007














	


						


x�
f(x)�
g(x)�
� EMBED Equation.3  ����
� EMBED Equation.3  ����
�
-1�
2�
-1�
3�
1�
�
1�
1�
-1�
-1�
2�
�
2�
-1�
3�
2�
1�
�
3�
3�
1�
2�
-1�
�



		Use the given table to evaluate the following:


		� EMBED Equation.3  ���, � EMBED Equation.3  ���
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x�
f(x)�
g(x)�
� EMBED Equation.3  ����
� EMBED Equation.3  ����
�
-1�
2�
-1�
3�
1�
�
1�
1�
-1�
-1�
2�
�
2�
-1�
3�
2�
1�
�
3�
3�
1�
2�
-1�
�



		Use the given table to evaluate the following:


		� EMBED Equation.3  ���, � EMBED Equation.3  ���
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Find the absolute maximum value the function � EMBED Equation.DSMT4  ���achieves on the interval [-3, 4]
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Find the absolute maximum value the function � EMBED Equation.DSMT4  ���achieves on the interval [-3, 4]
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	A = � EMBED Equation.DSMT4  ��� 	B = � EMBED Equation.DSMT4  ���  	C= � EMBED Equation.DSMT4  ���   





	


Find A + B + C
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	A = � EMBED Equation.DSMT4  ��� 	B = � EMBED Equation.DSMT4  ���  	C= � EMBED Equation.DSMT4  ���   





Find A + B + C
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	A = � EMBED Equation.3  ���.   	B =� EMBED Equation.3  ���.     





	Find 3B-A          
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	A = � EMBED Equation.3  ���.   	B =� EMBED Equation.3  ���.     





	Find 3B-A          








Question # 13


Calculus Team Round


Nu Alpha Theta Invitational 2007











	





								


	A = The maximum possible volume of a tetrahedron inscribed in a unit cube.


B = The maximum possible surface area of a tetrahedron inscribed in a unit cube.





		Find  A + B
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A = The maximum possible volume of a tetrahedron inscribed in a unit cube.


B = The maximum possible surface area of a tetrahedron inscribed in a unit cube.





		Find  A + B
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Evaluate: � EMBED Equation.DSMT4  ���
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	Evaluate: � EMBED Equation.DSMT4  ���
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Find the sum of the following limits, if a limit does not exist then add the value ( to the answer in each case. 


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


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











[image: image76.wmf][image: image77.wmf][image: image78.wmf][image: image79.jpg]


_1209933312.unknown

_1232462560.unknown

_1232467242.unknown

_1232477592.unknown

_1210412303.unknown

_1210412326.unknown

_1210083120.unknown

_1210081930.unknown

_1210082128.unknown

_1210082266.unknown

_1209933333.unknown

_1107373992.unknown

_1107373996.unknown

_1209833173.unknown

_1209833199.unknown

_1209833633.unknown

_1107373999.unknown

_1107374000.unknown

_1107373998.unknown

_1107373997.unknown

_1107373994.unknown

_1107373995.unknown

_1107373993.unknown

_1107373987.unknown

_1107373991.unknown

_1107373989.unknown

_1107373990.unknown

_1107373988.unknown

_1107373985.unknown

_1107373986.unknown

_1106492227.unknown

