UNIVERSITY of PENNSYLV ANIA

MATHEMATICS DEPARTMENT
MATHEMATICS 103B6PRING 2007
FINAL EXAMINATION

Name:
Professor (checkone): 1 Crotty (001) (1 Crotty (601) (1 Gibney (002)
I nstru ctions:
1. Work all problemsin the spaceprovided You may use the back of each sheetif you needadditional space. An
answer, evena correct answer, with no supporting work will receivelittle or NO credit.
2. THISIS ACALCULUSTEST. Answers, evencorrectones obtainedby non-calculus methods will receivelittle or
NO credt.
3. Transfer all of your answersto the appropriate spaceson this page. Blark or illegble answersare wrong.
4. Eachshort answerisworth 5 points for atotal of 60 points with no partial credt given
5. Eachfreeregonse quedion isworth 20 points for atotal of 40 points; partial credt may be givenif you provide
suffi cient work for your method of solution to be evaluated
6.
Short Answer Questions
Question | Your Answer
1 f1(z) =
2 ",2' coS” xsinxdx=
3
limit =
4
maximum f(10) = minimum f(10) =
5
a) x= b) x =
6
Area=
7 6
!3 f(x)dx =
8 ' (X) =
9
Equaion of tangent line y(3.5)!
10 True False
11 True False
12 True False
13 True False
14 True False
15 True False
Free Respong Questions
1 2 Horizontal tangents at x =

Podgtion of pumping station: x =

Vertical tangentsat x =
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Short Answver Questions
Work each questionin the space provided. Short answer questionsrequire NO algebraic smplification.

1. If f(x)=x2sinx, find f1(%).

[4 pts]

2. Evauae "’2" cos xsinxdx.

Page2 of 9



Mathematics 103 Find Examinaion Fall 2007

2
3. Evauae ljm > 2x+29034
" 75 # 9999 + 2

4. Suppo® you know that a certain fundion, f(x) hasaderivative, f!(x), which hasvaluesintherange
4" 1f£x)!" 5 when x isbeween 6 and 10. Find the maximum and minimum possible values of f(10)
if f(6) =17.
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5a Consder thegraph of the derivative (f(x)) of some fundion f(x) as shown bdow. At wha vaugs) of x
doesf(x) have alocal maximum [NOTE: if none write nonein the prope space onyour answver sheet]?

f'(x)

5b.  Aganusngthegraphin problem 5, above at wha value(s) of x does thefundion f(x) whose derivative
is shown have a point (or points) of inflection [NOTE: if none write nonein the prope space onyour
ansver sheet]?
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6. Find the area of theregion boundel by thecurve: y* = x°(1! x*). (See graph, bdow) Youmay find
thesubditutionx = sin/ hdpful in evaluaing theintegral.
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7. Suppomyouknowtha | f(x)dx=10 and | f(x)dx =D4. What isthevalueof | f(x)dx ="
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8.

A fundionl(x) is defined by theintegra 1(x)!=!l ’ S'Tr:t!dt. Findthefirst derivative of 1(X).

Consder theequdion x2+ 2xy +cos(y2) =10. Find theequaion of thelinetangent to this graph at the
point (3, 0). Use yourequaionto approximate y when x = 3.5. Show your calculationshere.
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Questions10-15: Decideif each statement is Trueor False. Circlethecorrect ansver here andcircle Trueor

False onyour answer sheet in the appropriate place.

Assume tha f(x) and g(x) are differentiable fundionsdefined for all real numbers x.

10.

11

12.

13.

14.

15.

It ispossible tha f(x) > 0 everywhee, fl1(x)!>10 everywhereand fll(x)!<!0 everywhere. (TRUE/ FALSE)

f can satisfy fll(x)!>!0 everywhere, f'(x)!<!0 everywhere and f(x) > 0 everywhere. (TRUE/ FALSE)

fand g can satisfy f!(x)!>!g!(x) forall xand f(x)!<!g(x) for all X. (TRUE/ FALSE)

If f1(x)!=!g!(x) forall xand f(x,)!='g(X,) for some x = xo, then f(x) = g(x) for al x. (TRUE/ FALSE)

If f”(x)!<!0 everywhereand f’(x) < O everywherethen lim f(x)!=!—co. (TRUE/ FALSE)

If f1(x)!>10 everywhere andf(x) > Ofor all x then Iimf(x):" . (TRUE/ FALSE)
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Free Response Questions:
Show yourwork here and trander your results to your answver sheet. Part credit will be given for those
parts of these problems propely executed. Each questionisworth 10 points.

1. On the same side of ariver with straight banksare two towns (T1 and T2) and a punping station (S) tha
supplies water to both towns(see diagram bdow). The pumping stationis at theriver's edgewith pipes
extending straight to the distribution points in each town. Where should the pumping station belocated
(i.e., at wha valueof xin thediagram) to minimize thetotal length of the pipes P1 and P2?

< 4 miles >

T1

nwo— "3+~

T2 Pogtion of pumping station: x =
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2. Given thefundion y= (x! 1)"*! %(x! 1)¥?, find al points at which thefunction has a horizontal

tangent and all points at which thefundion hes a vertica tangent if any such points exist. NOTE: You
MUST show some appropriate calculationsN approximating any answers from the graph below will gain
you NO POINTS athoughyou may use the graph to check the reasonability of your calculations=

Horizontal tangents at x =

Vertical tangentsat x =
(if none write NONE in the space above
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