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Math 126 Calculus | Midterm Exam Block 3 2009-10 Part I

\X)\ Write down the time that you begin the exam:

Instructions: This is a closed-book, closed-notes, closed calculator, closed computer, and closed-
neighbor exam with the exception of one 3”x5” index card on which anything may be written.
Show all relevant work to receive full credit. Include a signed statement of the Honor Code.

Part I of the exam is due one hour and forty five minutes after you begin after which you can

pick up Part II. : /Q“( AN o3
1. (5 points) /“\0 \ k

a. - State the limit definition of the derivative of a functiony = f(x).
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2. (20 points) In each case, find Ey using any method. You must find an expression for% ,

but you need not simplify your answers. There are two more parts on the next page.
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c. y=tan 1 (x*)n (x*+1)
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4. (5 points) Prove the product rule for derivatives. Indicate a reason for each step.
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5. (3 points) Supposewf(i) =4, f 1) =2,and f(1) =
a. Find an approximation forf(1.2). Explain how you arrlved at your answer.
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\% b. Sketch t/l}efﬁection of the graph of f that joins (1,4)to (1.2, £(1.2)). Again, explain how

you arrivglat your answer @ P
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6. (5 points) On the axes below, sketch the graph of a function, y = f(x), (yes, there are many

possibilities) that satisfies all of the following conditions simultaneously. Label your graph
appropriately. You graph must clearly exhibit each of following properties.

f(—1)=4 is alocal minimum
f"(x)>0forx#—-1 ~
f(x)<0forx<—1 =
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f'(x)isundefined for x = ;]/ L
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7. (6 points) Use implicit differentiation to find t—ixy— . You must solve for % but you need not

simplify your answer: In(y*+ 1)+ =tan(x*y?) +e* —y \)
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Math 126 Calculus I Midterm Exam Block III 2009-10 Part II

Record what time you begin this part:

Instructions: This is a closed-book, closed-notes, and closed-neighbor exam with the exception
of your 3”x5” index card. You also may use your calculator. Show all relevant work to receive
full credit. Include a signed statement of the Honor Code. This part of the exam is due one hour

d thirty minutes afte begin.
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8. (8 points) A spotlight on the ground shines on a wall 12 meters away

from the light. If a man, 2 meters tall, walks toward the spotlight away <Shad
from the wall at a speed of 1.6 meters per second, how fast is the adow
length of his shadow on the wall increasing when he 2 ‘fé,
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9. (8 points) Physicists and a few economists commonly use a function called the ERF function.
It usually is given by its derivative and a single initial condition:
d 2 ;
( ——e " and ERF(0)=0
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The domain of the ERF' function is the set of all real numbers. Don’t be confused by the

dx
notation ERF. This is just a name, like In(x), sin(x), or cos(x).
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a. Calculate o7 (ERF (x )) the second derivative of E'RF (x)with respect to X.
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b. Find the intervals over which ERF'(x ) is increasing or decreasing. Give reasons for your
answers.
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Math 126 Calculus 1 Midterm Exam Block III 2009-10 Part I1

Record the time that you begin this part:

Instructions: This is a closed-book, closed-notes, and closed-neighbor exam with the exception of your 3”x5”
index card. You also may use your calculator. Show all relevant work to receive full credit. Include a signed
statement of the Honor Code. This part of the exam is due one hour and thirty minutes after you begin.

. . : —Wall
8. (8 points) A spotlight on the ground shines on a wall 12 meters away
from the light. If a man, 2 meters tall, walks toward the spotlight away
from the wall at a speed of 1.6 meters per second, how fast is the
length of his shadow on the wall increasing when he
is 4 meters from the building?
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9. (8 points) Physicists and a few economists commonly use a function called the ERF function. It usually is
given by its derivative and a single function value (also called an initial condition):

d 2 @ _
E(ERF(x )):ﬁe and ERF(0)=0

The domain of the ERF’ function is the set of all real numbers. Don’t be confused by the notation ERF. This
is just a name, like In(x), sin(x), or cos(x).

a. Find the intervals over which ERF'(x ) is increasing or decreasing. Give reasons for your answers.
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b. Are there any critical points? If so, label them as local maxima, local minima, or points of inflection. Give
reasons for your answers.
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c. Calculate —Z(ERF (x )), the second derivative of ERF (x)with respect to X.
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d. Find the intervals over which ERF'(x ) is concave up or concave down. Locate any points of inflection not
found in (c). Again, give reasons for your answers.
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10. (4 points)
a. Sketch the curve sin~1 (g) over the interval —2 < x < 2.

b. Find the equation of the tangent line to the curve y = sin~1 (%) at x = 1. Leave it in point-slope form.
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c. Place your line frbm part (b) in your sketch from part (a). Label your sketch appropriately. _ \ \
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11. (7 points) In class we have been studying the early years of the AIDS epidemic in the United States. We
have observed that the incidence of AIDS was increasing at an increasing rate. The Centers for Disease Control

now provides the following data through 2002. Lets agree to call this function /.
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Year Cumulative
Cases e
1981 155 Cumulative Cases
1982 765
1983 2782 1000000
1984 7192 ——
1985 15447
1986 28619 ROgE0Y
1987 50271 700000
1988 82143 0000
1989 117076 o y
:gg? ;gg;g? J— \v\}/‘vau === Cumulative Cases
1992 252645 —— /’ii‘\ﬁ Fus
1993 357358 »
1994 436338 200000 :
1995 509354 100000
1996 577486 0 - ” : : :
1997 637248
fhedd ol 1975 1980 1985 1990 1995 2000 2005
1999 730639
2000 772311
2001 815047
2002 858997

(SEE NEXT PAGE)




11. (Continued)
a. Based on the plot on the previous page, what year looks like it might correspond to a point of inflection?

Explain your answer and label this point on the graph.
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b. Verify your answer by computing relevant nugerical derivatives. Show your work below. Explain your
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