Calculusl
Final Exam, Spring 2003

1. Find the derivativesof thefollowing functiors:

sinx
Q) f( = sinx+1

b) g(x) = xv/ 1+ x2

2. Integrate:

a) /x\/ 1+ x2dx =

b) / tanxsec xdx =

3. A trough12feetlong hasatriangular crosssection.Thetriangleis 4 feetacrossatthetop and3 feetdeep.
Wateris pouiing into thetrouch atthe rateof 4 ft 3/min. At whatrateis the heigh of thewaterrising whenit
is 2 feetabore thevertex of thetriangle?

4. A planeheadingnorthat 480 mph passe®ver SaltLake City at 1:00pm Another plane,headhg eastat
360mphpassesver SaltLake City at 1:15pm. At whattime arethe planesclosesto eachother?

5. Find the solutionto thedifferentialequaion

dy _3x+1
dx vy

suchthaty(0) = 4.

6. Graphy = XZL—l’ shawing clearlyall asympotesandlocal maxima andminima

7. Find theareaof theregionin thefirst quadantboundedby thecuney = x 3 — 9x°.

8. Find thevolumeof the solid obtaired by rotatingthecurvey = (x+ 1) 71, 0 < x < 9 aboutthe x-axis.

9.Thetriande with verticesat (0,0), (1,0), (0,3 is filled with aninhomogeneas muckwhosedensityat the
point(x,y) is 0(x,y) = 1+ x. Whatis themassof the muck?

10. A cylindrical watertank, 8 ft. in diameterand12 feethigh hasits base50 feetabove ground level. How
muchwork is doreiin filling thetankwith water?(The dersity of wateris 62.5Ibs/ft).



