
Calculus I
Practice Problems 13

1. Find the work donein pumping all the oil (whosedensityis 50 lbs. per cubic foot) over the edgeof a
cylindrical tankwhich standson end. Assumethat theradiusof thebaseis 4 feet, theheight is 10 feetand
thetankis full of oil.

2. JohnBrown hasa parabolic cisternin theground with a depthof 12 feetanda diameter at the top of 4
feet. This canbeviewedasformedby revolving thecurve y � 3x 2 around they-axis,wheretheline y � 12
represents ground level. How muchwork doesit take to pumpout the cisternwhenit is full of water(the
densityof wateris 62.5lb/ft3)?

3. A cylindrical reservoir of baseradius50feetandheight 15feeis built 300feetabovethesurfacelevel of a
lake. How muchwork is requiredto fill thereservoir with lake water(assumingthelake is largeenough that
its surfacelevel doesnotchangeduringthis process)?Recallthatthedensityof wateris 62.5lb/ft 3.

4. A 2 lb. weight will extenda certainspring5 inches.How muchwork is donein extending thespring14
inches?

5. A 10 kg massextendsa spring45 cm, to a new equilibrium position.Thespringis thenextendedanother
meterandreleased.With whatvelocity does it passtheequilibrium position?

6. FInd thecenterof massof thehomogeneous region in thefirst quadrantboundedby thecurvex 4 � y � 1.

7. Find thecenterof massof theregion boundedby thecurvesy � x � x 3 andy � x � x2.


