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 National Convention 2010

For all questions, answer E. NOTA means none of the above answers is correct.

1. Consider an ellipse with center (2, -1) and with major and minor axes parallel to the coordinate axes and of lengths 10 and 8, respectively.  If the ellipse is now shifted so that its center is now at the origin, what is the area of the ellipse lying within the first quadrant?

a. 10[image: image2.png]



b. 5[image: image4.png]



c. 20[image: image6.png]



d. 36[image: image8.png]



e. NOTA

2. Determine the area above the x-axis, inside the parabola defined by [image: image10.png]


 and outside the triangle defined by the parabola’s x- and y-intercepts.
a. 9

b. 18

c. 27

d. 36

e. NOTA

3. A function [image: image12.png]fx)



 is continuous over the entire real line. The area under[image: image14.png]


over [image: image16.png][a.c]



 is equivalent to [image: image18.png]f feydx+ j:f(x) dx



for which set(s) of values? 

	
	a
	b
	c

	i.
	2009.99
	2010.00
	2010.01

	ii.
	3
	-5
	0

	iii.
	[image: image19.png]



	[image: image20.png]



	-2

	
	
	
	


a. i. only
b. ii. only
c. i., ii., and iii.
d. i. and iii.
e. NOTA



4. Use the trapezoidal rule with four subdivisions to approximate the area under the curve described by the integral[image: image22.png][VFzax



 to the form[image: image24.png]f{f

+Va+VE+ f



.  What is[image: image26.png]a+b+c+d+e+ f



?

a. 24

b. 12

c. 20

d. 13

e. NOTA
5. A kiddie pool is in the shape of a cylinder, with diameter 20 feet and depth 4 feet.  Water is being pumped into the pool at 10 cubic feet per minute.  At what rate is the water level rising?

a. [image: image28.png]


 feet/min

b. [image: image30.png]


 feet/min

c. [image: image32.png]


 feet/min

d. 1 foot/min

e. NOTA

6. A line is drawn through [image: image34.png]


, forming a right triangle in the first quadrant.  Determine the centroid of the triangle with minimum area.

a. [image: image36.png]



b. [image: image38.png]



c. [image: image40.png]



d. [image: image42.png]



e. NOTA




7. Qing is a consultant for a bioengineering firm that manufacturers optical products in the shape of trapezoidal prisms.  The trapezoidal base must be isosceles, with three sides the length of 10 mm, including the trapezoid’s shorter base.  Given this restraint, the firm wants to maximize the base area.  Help Qing determine what the longer base length should be so that the firm can optimize its product.

a. 5 mm

b. 20 mm

c. 10 mm

d. [image: image44.png]5v3



 mm

e. NOTA

8. Consider a function [image: image46.png]fx)



, which is continuous on the closed interval [image: image48.png]


 and differentiable on the open interval [image: image50.png]


  Which is not necessarily true?

a. If [image: image52.png]fla) = f(b)



, then there is at least one number [image: image54.png]


 in [image: image56.png]


 such that [image: image58.png]


 = 0.

b. If [image: image60.png]fla) = f(b)



, then [image: image62.png]


 has a critical point in [image: image64.png]


.

c. There exists a tangent intersecting [image: image66.png]


 within [image: image68.png]


 such that it is parallel to the secant line [image: image70.png](a.f(a))



 and [image: image72.png](b, f(B)).




d. There exists a number [image: image74.png]


 in [image: image76.png]


 such that [image: image78.png]fbf(x)dx = fok-a




e. NOTA

9. Find the area of the region bounded by [image: image80.png]


and the [image: image82.png]


-axis on the interval [0,[image: image84.png]00)



.

a. -1

b. 1

c. [image: image86.png]



d. 0

e. NOTA



10. Calculate the total volume generated by rotating the curve of equation y = [image: image88.png]


 about the [image: image90.png]


-axis.

a. 8[image: image92.png]



b. 16[image: image94.png]



c. 24[image: image96.png]



d. 30[image: image98.png]



e. NOTA

11. Find the correct expression for the volume of the solid formed by revolving the region bound by  [image: image100.png]


 [image: image102.png]y



, and [image: image104.png]


 about the line [image: image106.png]


.

a. [image: image108.png]v = nL‘(x’i»Zx)’dz




b. [image: image110.png]v = 2n [ K1+ 202 -0 dx




c. [image: image112.png]v = 2n[ K1+ 202 -0 dx




d. [image: image114.png]v = 2n [ Wl 26t D@ -0 dx




e. NOTA

12. Dr. Nadiem is a meteorologist researching climate trends in Florida.  He develops a formula for the average monthly air temperature in Florida, given by [image: image116.png]


, where[image: image118.png]


 is the time in months (e.g. [image: image120.png]


 is January), and [image: image122.png]


 is the degrees in Celsius.  Assuming that hurricane season lasts from June to October, Dr. Nadiem computes the area under the trend function [image: image124.png]


 during hurricane season to be  [image: image126.png]a=| TOat

—



. Find the correct expression for average temperature during hurricane season.

a. [image: image128.png]



b. [image: image130.png]



c. [image: image132.png]A




d. [image: image134.png]ol I




e. NOTA

13. 
The area under the curve [image: image136.png]


 is known to be 1, defined between an integer-valued lower limit and an upper limit that is twice the lower limit.  Find the lower limit.

a. -1

b. 1

c. 0

d. 2

e. NOTA

14. Compute the Riemann integral defined by [image: image138.png]


.

a. [image: image140.png]



b. [image: image142.png]



c. [image: image144.png]



d. [image: image146.png]



e. NOTA

15. Consider the function [image: image148.png]D (x) = Jtanx].



  Compute the area of the region under the graphs of y = [image: image150.png]


 and y = 1, over the interval [image: image152.png][0,2010m7]



.
a. 0

b. -4020[image: image154.png]


 + 1005[image: image156.png]



c. -4020[image: image158.png]



d. 1005[image: image160.png]



e. NOTA

16. What is the volume of the torus formed by rotating [image: image162.png]2y +4x—2y—




 about [image: image164.png]


?

a. [image: image166.png]



b. [image: image168.png]75m%




c. [image: image170.png]



d. [image: image172.png]1507°




e. NOTA

17. 
Consider the function [image: image174.png]fx)



 = [image: image176.png]


 + 3[image: image178.png]


 + 5.  It turns out [image: image180.png]fx)



 has only two real zeros [image: image182.png]


 and [image: image184.png]


, where [image: image186.png]-3<b<a< -1



.  Find the total absolute area bounded by [image: image188.png]fx)



, the [image: image190.png]


-axis, and the [image: image192.png]


-axis.

a. [image: image194.png]


 [image: image196.png]


 – 5[image: image198.png]



b. [image: image200.png]


 [image: image202.png]5435
bS + b’



 + 5[image: image204.png]



c. [image: image206.png]25130 Lps 4 3pe
~Za®1>a%110a + £b% + b4+ 5b




d. [image: image208.png]Los 30 Lps i 3pe
—Za®12a*15a + cb% +2b4 +5b




e. NOTA

Use the following information for #18-19.

Region B is the triangle bounded by the following lines:

i. [image: image210.png]2x — 3y





ii. [image: image212.png]



iii. [image: image214.png]X+ vy




18. What is the area of B?

a. [image: image216.png]



b. [image: image218.png]



c. [image: image220.png]15




d. [image: image222.png]>




e. NOTA

19. Suppose a pyramid is formed with B as its base and the point [image: image224.png]10)



 as its apex.  Calculate the volume of this pyramid.

a. [image: image226.png]25




b. [image: image228.png]5




c. 5

d. 15

e. NOTA



20. Define [image: image230.png]F(x)



 as the area under the curve [image: image232.png]fE)=y1+1t2



, over the interval [image: image234.png]


  Evaluate [image: image236.png]F'(x)



.

a. [image: image238.png]1+




b. [image: image240.png]2xJ1 + x4




c. [image: image242.png]1+




d. [image: image244.png]



e. NOTA

21. What is the volume of a sphere with surface area [image: image246.png]100m



?

a. [image: image248.png]1257




b. [image: image250.png]5007




c. [image: image252.png]1007




d. [image: image254.png]2507




e. NOTA

22. The Right Bound Rule of approximating area under the graph of [image: image256.png]fx)



 is given by [image: image258.png]12s(Ly2,25, %
Ry



  Having used four subdivisions, which of the following could be [image: image260.png]fx)



 and over what interval is the area approximated?

a. [image: image262.png]flx) = yx. [02]




b. [image: image264.png]flx)





c. [image: image266.png]flx)





d. [image: image268.png]



e. NOTA

23. Find the volume of a cube with surface area Q.

a. [image: image270.png]



b. [image: image272.png]



c. [image: image274.png]



d. [image: image276.png]



e. NOTA



24. Consider the region bounded by the curve [image: image278.png]


, the [image: image280.png]


-axis, and [image: image282.png]y



 and [image: image284.png]y



, where [image: image286.png]D<a<h



 and [image: image288.png]


 is a positive integer.  A solid is formed by rotating this region about the [image: image290.png]


-axis.  Find the volume of the resulting solid.

a. [image: image292.png]



b. [image: image294.png]



c. [image: image296.png]



d. [image: image298.png]



e. NOTA

25. Let Vn represent the volume of a sphere n, where V1 = [image: image300.png]256m



.  A sphere n+1 is placed inside n and has half the radius.  Find the sum of volumes of all spheres, [image: image302.png]



a. [image: image304.png]1028




b. [image: image306.png]



c. [image: image308.png]20481





d. [image: image310.png]512




e. NOTA

26. Consider a solid whose base is determined by the function [image: image312.png]


 and the x-axis over the interval [image: image314.png]


.  The solid is formed by cross-sections taken perpendicular to the x-axis in the shape of equilateral triangles.  Determine the volume of this solid.

a. [image: image316.png]



b. [image: image318.png]



c. [image: image320.png]



d. [image: image322.png]



e. NOTA

27. Consider the arc of the circle [image: image324.png]X343



 formed between (3, 0) and ([image: image326.png]ks



).  Find the volume formed by revolving this arc about the [image: image328.png]


-axis.

a. 36[image: image330.png]



b. [image: image332.png]451
2




c. 9[image: image334.png]



d. [image: image336.png]



e. NOTA

28. Which of the following is the most accurate description of the surface defined by [image: image338.png]4x% — 2y +4z3 +4=0



?

a. Ellipsoid

b. Hyperboloid of two sheets

c. Hyperboloid of one sheet

d. Elliptic paraboloid

e. NOTA

29. The possible error in measuring each dimension of a rectangular box is [image: image340.png]


1 mm.  The actual dimensions of the box are [image: image342.png]


 cm, [image: image344.png]y



 cm, and [image: image346.png]


 cm.  Estimate the propagated error in calculating the volume of the box.

a. [image: image348.png]+31



 cm3
b. [image: image350.png]+3.0



 cm3
c. [image: image352.png]+31



 cm3
d. [image: image354.png]+1.0



 cm3
e. NOTA

30. Find the area of the region bounded by the graphs of[image: image356.png]


,  [image: image358.png]


, and the [image: image360.png]


- and [image: image362.png]


-axes.

a. 26

b. ln 3

c. 9

d. [image: image364.png]



e. NOTA

[image: image365.png]


[image: image366.png]