2007 March Invitational – Calculus Team Solutions

1) 
[image: image1.wmf] D.N.E. 
[image: image2.wmf]= 3 by L’Hospitals. 
[image: image3.wmf]=1 by L’Hospitals 4 times. 
[image: image4.wmf]= 0 by plugging in. 
[image: image5.wmf]= -1 since it approaches zero from negative side. 
[image: image6.wmf]D.N.E. by comparison test to 
[image: image7.wmf]and then L’Hospitals 3 times.  So 
[image: image8.wmf]
2) For the integration 
[image: image9.wmf] consider F(4) – F(3) – F(3) + F(5), and given that F(3) = 2, F(4) = -2, F(5) = 7, this is just -2 – 2 – 2 + 7, or -1.
3) 
[image: image10.wmf]; Let V=
[image: image11.wmf]. Don’t evaluate.


[image: image12.wmf]
4) A = 
[image: image13.wmf] B = solution to 
[image: image14.wmf] when acceleration goes from negative to positive 
[image: image15.wmf]. C = s(4) – s(0) = 96.  D = s(4) – s(2) + s(0) – s(2) = 104.

Then 
[image: image16.wmf]
5) A= Height=
[image: image17.wmf]
B= 
[image: image18.wmf], but speed is positive, so B = 4

C: Distance of base of ladder from wall = 
[image: image19.wmf]; velocity = 
[image: image20.wmf]

  C=3


[image: image21.wmf]
6) 
[image: image22.wmf]

[image: image23.wmf] ; 
[image: image24.wmf]; 
[image: image25.wmf]

[image: image26.wmf]cm/s ; 

7)  time function 
[image: image27.wmf] where x is distance from 50 where he starts swimming.  
[image: image28.wmf]or x = 40. So 
[image: image29.wmf] or 14.5

8) C=converge, D=diverge:   (3) C-alternating series test, (5) D-comparison with 1/n, (7) C- 
[image: image30.wmf] as x approaches 
[image: image31.wmf]; so 
[image: image32.wmf] as n approaches ∞; so compare 
[image: image33.wmf] with 
[image: image34.wmf], or 
[image: image35.wmf], (9) D- ratio test gives ratio of e, (11) .  

3 + 7 = 10

9) The fireman must run in a straight line to the river, and another straight line to the fire.  For any point on the curve, draw the tangent line; consider the angles between this tangent and the fireman’s path as he is approaching the river and leaving the river.  For his total distance to be minimized, these 2 angles must be equal (i.e. his path is “reflected” about the tangent line).  The slope of the tangent is 
[image: image36.wmf].  The only reasonable slope for this problem is 1, so find the point
[image: image37.wmf].  Connect this point to 
[image: image38.wmf] and to 
[image: image39.wmf]; this creates a horizontal and a vertical line segment, and therefore two 
[image: image40.wmf] angles with the tangent line of slope 1.  Add the length of each segment: 7/2 + 4= 15/2

10)
[image: image41.wmf]

[image: image42.wmf]

[image: image43.wmf]


[image: image44.wmf]

[image: image45.wmf]
Sum = 3+24+1-3 = 25

11) To determine absolute maximum of function we need to look at all relative maximums and the endpoints (since the interval is closed).  To find the relative max’s, set 
[image: image46.wmf]and solve for x.  we get 
[image: image47.wmf] or after factoring (use synthetic division with 1 first) 
[image: image48.wmf] the only max occurs at x = 2, since 
[image: image49.wmf]before x=2 and 
[image: image50.wmf]after it.  But 
[image: image51.wmf] so our maximum is 22/3.

12) A=
[image: image52.wmf]=
[image: image53.wmf] B=
[image: image54.wmf] C=
[image: image55.wmf]= 
[image: image56.wmf]. A + B + C = 
[image: image57.wmf]
13) Integrate A by parts: 
[image: image58.wmf]; 
[image: image59.wmf]


[image: image60.wmf]
14) A and B describe the same tetrahedron.  Consider the tetrahedron formed by one corner of the cube and the 3 corners adjacent to it.  Its base is a 45-45-90 triangle, and its height is a side of the cube; the volume is 
[image: image61.wmf].  If you remove 4 such tetrahedra, from opposite corners of each face, you are left with a new tetrahedron with volume 
[image: image62.wmf]

Each edge was a diagonal of a face of the cube, so the side length is
[image: image63.wmf].  The faces are 4 equilateral triangles with 
[image: image64.wmf], so the surface area is 
[image: image65.wmf].    
[image: image66.wmf]
15) 
[image: image67.wmf]=
[image: image68.wmf]
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