MAT 1320 – Final Exam Practice

1. 

Teal was on her way to school and decided to stop by the local coffee roasters to grab a cuppa.  Oops… she drank too much coffee.  Stupid all-you-can-drink for $5.00….
If y is her “hyperness” as a function of “x” in hours, then determine the global max and min of  over the next 5 hours (i.e. on the interval ).

2. Several years later, the effect has worn off.  Unfortunately, Teal is also extremely hungry, as she has not eaten in a very long time.  Let’s do some integrals.  (Makes sense, eh?)
a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

3. 
Needing to undo some of the work that she’s just done, Teal was derive some functions before seeking sustenance.  Find y’ or .
a. 

b. 

c. 


4. 
Teal has located a sandwich.  Unfortunately, it’s being held captive by a man known only as The DJ.  He will let her have the sandwich if she solves the definite integral  numerically using
a. Midpoint Rule and 4 intervals
b. Trapezoid Rule and 4 intervals
c. Simpson’s Rule and 4 intervals
	
5. (You better not have skipped that question.  Teal’s blood sugar HANGS IN THE BALANCE.)

6. Om nom nom nom nom!  That’s better.  (I swear, if you skipped that question, she gonna getchoo!).

7. With so much excess energy, Teal feels the NEED FOR SPEED.  Or at least for wrapping gifts.  She has a 100 cm3 gift to wrap, and decides to wrap said gift in a cylinder to send through the USPS.  Minimize the surface area to find the dimensions of the smallest cylinder that she can wrap.

8. Realizing that it’s kind of tricky to wrap her gift this way (considering her gift is more “box-shaped”), she decides to wrap the gift in a BOX.  GENIUS!  Assuming the same volume as before, minimize the surface area to find the dimensions of the smallest box that she can wrap.  Assume that the box has a square base and closed top.

9. Teal has always wondered why a certain region in her living room is inhabitable.  By plotting the following function, identify where Teal cannot exiiiiiiist.


	

10. Feeling limited by the odd arrangement in her living room, Teal decides to use reverse psychology and calculate some limits:
a. 
 
b. 


11. A sudden sugar craving drives Teal to seek out licorice.  BUT WAIT.  Does licorice not warrant making licorice animals?  (Similar to balloon animals, but make of licorice, and even less realistic-looking!).  If Teal has a 12 cm piece of licorice that is broken into two pieces, one of which is made into a “square-imal”, and the other into a “circle-imal”, calculate the length of each piece of licorice that is required to minimize the total size (surface area) of both animals.  RARRRR!  It’s… terrifyingly delicious!

12. 

Knowing that it’s almost bed-time, Teal decides to do one more math problem before hitting the hay.  She finds the linear approximation of  near  which is… and she fell asleep.  Why don’t you help her out?

a. Find the linear approximation.
b. 
Use it to approximation the function near .
c. 
Use it to approximation the function near .
d. Which estimate is better?

Best let her rest.  She’s earned it.



[bookmark: _GoBack]ANSWERS:
1. (0,1) is global min
[5,exp(5) + 5exp(5)] is global max

2. a) e - 2
b) ln|x-2| + C
c) 4pi
d) -8 cos(x) - 2ln|x| + 4x^(7/4) + C
e) 1/2 arctan(x/2) + C
f) -16/[7(4+x²)^7] + C
g) xexp(x) - exp(x) - x/2 cos(2x) + 1/4 sin(2x) + C
h) 1/3 (b³-a³)

3. a) dy/dx = [32x(x-3)^12]/[(13+3x)^3] * [1/x + 12/(x-3) - 9/(13+3x)]
b) dy/dx = (-y³ - 2xy)/(3xy² - 2 cos y + x²)
c) y' = sec x [2exp(2x) + 4xexp(2x) + 3x²] + (tan x)(sec x)[2xexp(2x) + x³]

4. a) 960
b) 992
c) 971

5. (You better not have skipped that question.  Teal’s blood sugar HANGS IN THE BALANCE.)

6. Om nom nom nom nom!  That’s better.  (I swear, if you skipped that question, she gonna getchoo!).

7. r = 2.52 cm, h = 5.03 cm

8. x = 4.64 cm, y = 4.64 cm

9. Check with graphing software.

Teal cannot exist along y=-3 and x=2 (asymptotes).  There also appears to be a diagonal asymptote, but those are scary, so we don’t worry about those.

10. a) 108
b) 0

11. r = 0.84 cm, x = 1.68 cm

12. a) L(x) = 4xexp(2) + 3x - 2exp(2)
b) 6exp(2) + 6
c) 38exp(2) + 30

L(2), since it’s closer to the origin of the linear approximation.
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