Math 13100 - Section 58 — Midterm 3
March 4, 2016

Information and Directions

o This exam will last 50 minutes.
o This is a closed-book exam.

« No electronic devices are allowed to be used during this exam.

_ « Partial credit is given for showing your calculations and explaining your thoughts.

So LUTIoNS

Name:

Problem Points Score
1 30
2 40

3 30




Problem 1 (30 points)
Part 1 (10 points)

Let x be a real number, and let f be a function. Give the precise definition (using a limit) of the
derivative of f at x:
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Part 2 (10 points)

Using only the definition you wrote above, and your experience with computing limits, compute the
derivative f’(x), where f(x) = x%. Don’t use the derivative rules from Section 2.3.
(No need to do any e-4 stuff, just compute the limit. Please show your work though.)

(Of course, you are welcome to use the derivative rules we learned to check your answer.)

Alx 4h) — Hi)

’F/(K) = im

h—=o
P
_ [x +) = X
= fwva Wir o
h—>o0 h
KZ42xh+h* — x”
— ‘?N\
h =0 W
2xw+h*
= Jim
hW—0 h
P()WCF Role Confirms Hhat
o - 2-1
’J‘_’;“o 2x +h S0)= 2% = Dy

= LN



Part 3 (5 points)

Remember that f(x) = x? was defined in Part 2 of this problem, and f’(x) was computed.
Find the equation of the tangent line to the graph of y = f(x) at 1.
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Part 4 (5 points)

Remember that f(x) = x? was defined in Part 2 of this problem, and f’(x) was computed.
For which real numbers c is it true that the tangent line to y = f(x) at ¢ goes through the point (2,3)?

(Hint: keeping ¢ as an unknown, find the equation for the tangent line at c. Pluginx = 2and y = 3
and deduce the possible values for c.)

“The 'I’Wlﬂ&-l line To yﬂf//f) at ¢ /5 Chaackred 57 Heie twa Tacts >
- T/ goes %hmﬁL The point [e, F(e)), which sima {6)=x?,
s ¢gial P i)
- T4 5/07% s gZ.M/ 7o 7“/(0} which Sinee £ 7x) =2,
. ezm 1o ZC.

8‘1 fhe /th*"qopf ./0/”,‘),“/ He @Zdaflbﬂ of He v‘wy@n‘ bre at ¢ IS

V—CZ:ZC[X—C>/ & eZw'Wt/a/’/y/ y=2c><—c2



7AL )00{./\‘\(’ (2/ 3) (s o ‘)L/{ /l‘/t_( y - 2CY __Cz /‘7[/
W"{‘i"l‘f o, //djj"ﬂj m k=2 od y=3 Maker a Froe

Qzua /7'0/1‘ 7/“’5/ we ot /OO"lt'/‘lj 71.\,;- -/{«(, Va{u{g O7L e 74)( (/L/r'a»‘

\1 = ZC)( — C’Z
3 = (Teds g —g"
3 = Ue -%

4
b=Mprisn
(¢ ~-3)(c-)) =
So e Slohens ape ¢ =) and C=3

Q({ He tay He (omcs?ondmj Jrq/\jmir— lineS ore

el L S il
CC’D k/=2><—\ (c=3) L/=6>("1

nd ve  Can check That  Hhre Pom+ (2/3) i§ on both of
Hrese  Ines siae 3= 2(2)-) v oand S=§(2) -9 o

The /‘Majc on e pext page shows

a jfﬁ/’h oF y= Fix) TR 2 (bloe)

e +W'j»0+ line 4o y=40) a+ | /W”W)
bl *““j“"* [ o y=7Flx) at 3 (§reen)
the points (1,1) md (3,9), vhe (red)

R doagant fines  fouch +he g b oF y=x*

He pont (2, 3?/ nhich g wamted e ()0"’/0’”)
f#e ‘r"é\nj&%' fine s 7o Jo %r‘oujh



<~ <~ <~ <~ <~ <~ <~



Problem 2 (40 points)
Part 1 (10 points)

Find the derivative of the function f(x) = 3x° + 7x — 8.
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Part 2 (10 points)

Find the derivative of the function f(x) = (2x? + 5x)(3x% - 1).
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Part 3 (10 points)

|

Find the derivative of the function f(x) = .
5x+3
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Find the derivative of the function f(x) = (x* + 1)"".
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Problem 3 (30 points)

Suppose that at time x = 0, a ball is thrown straight up in the air with a velocity of 64 ft/sec. Taking
into account gravity, and the fact that the ball started at 80 ft above the ground, the height of the ball

x seconds after being thrown is equal to
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Part 1 (10 points)
At what time does the ball hit the ground?
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Part 2 (10 points)

What is the velocity of the ball at the time that it hits the ground?
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Part 3 (5 points)

What direction is the ball moving in at time x = 2.5?

Circle one (though please still show your work or thought process):
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Part 4 (5 points) .

What is the maximum height the ball reaches?

(Hint: remember, the ball reaches its maximum height at the exact moment it stops going up and
starts going down. What does that mean about the velocity at that moment?)
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