
Exam 1        Calc 2        1/31/2007

Each problem is worth 10 points.  For full credit provide complete justification for your answers.

1. Write an integral for the area of the region between the graph of y = 1/x2 and the x-axis between x
= 1 and x = 5.

2. Find the average value of f(x) = 1/x on the interval [1,5].



3. Evaluate .29x x dx−∫

4. Write an integral for the volume of the solid obtained by rotating the region bounded by the curves
y = x2 and y2 = x around the x-axis.



5. A spring has a natural length of 16 inches, and 15 pounds hold it stretched to a length of 20 inches. 
How much work, to the nearest tenth of a foot-pound, is done in stretching the spring from a length
of 20 inches to a length of 22 inches?



6. Write an integral for the area between the line y = x, the right half of the hyperbola x2 – y2 = 1, the
line y = 0, and the line y = b for some positive constant b.



7. Biff is a calculus student at Enormous State University, and he’s having some trouble.  Biff says
“Crap, this Calc stuff is killin’ me.  In our discussion section when we were reviewing for our exam,
the T.A. said the professor told him we were supposed to talk about this one question from the
book.  If was about, like, two runners were racing, and we were supposed to say what physical
interpretation could be made of the area between their two velocity graphs.  The T.A. said he
thought it was obvious so we weren’t going to talk about it.  That kinda made me feel dumb, ‘cause
it wasn’t obvious to me.  I was wondering if maybe it was, like, the shape of the track they were
racing on or something?”

Help Biff by explaining to him what significance can be attached to the area between two curves in
an instance like this.



8. Suppose that the region between the graph of the parabola y = x – x2 and the line y = 0 is rotated
about the axis x = a for some constant a > 1.  Write an integral for the volume of the resulting solid
in terms of a.



9. A gas pump draws from a tank shaped like a cylinder lying on its side (so that the flat faces are
vertical) with a radius of 5 feet and length of 8 feet, and the top of the tank is 3 feet below ground
level.  Write an integral for the amount of work required to pump all the gasoline from the tank to a
hose 4 feet above ground level, given that gasoline weighs 42 lbs/ft3.



10. Find the volume common to two spheres, each with radius r, if the center of each sphere lies on the
surface of the other sphere [Stewart 5th p. 454].

Extra Credit (5 points possible): There is a line through the origin that divides the region bounded by the
parabola y = x – x2 and the x-axis into two regions with equal area.  What is the slope of that line?
[Stewart 5th, p. 470]


