
15 Review
Functions
 Algebra
Derivatives


Limits
 Extrema
 Theorems




I made quite in the past some 
music videos for exam reviews. 

Here is a new one:  





Mind Map



Mind Map
Functions


Algebra
Derivatives


Limits
 Extrema

Theorems


cossin

Lets build one together! 



Algebra




Functions



Limits



Extrema



Theorems



A: True False
- General Tips


 Examples, low hanging fruits, gut feeling 

 What do we test?

Concepts, Understanding, Insight, 

Knowledge



Examples
x sin(1/x) is an indefinite form at 0.
T/F

log(1000x) + x1000T/F has a root!

T/F 
x/sin(x) is continuous everywhere



B: Extrema
- General Tips


Read the problem carefully. 

What do we test

Technique, Theorem, local versus global



Example


f(x) = x2exanalyze

where are the local and global maxima?

Analyze with the 

2. derivative test



C: Limits
- General Tips


First check whether indefinite form

What do we test?

Hospital, function knowledge, algebra



Example


f(x) = x2 log(x)
What is the limit




f(x) = x log2(x)What is the limit

8 Napier et al.

Figure 5. Kernel density estimates of the mean (x, y) and (p, q) position of 106 samples of ETNOs drawn from the PDFs
shown in Figure 4. The number of objects in each sample corresponds to the number of ETNOs detected by the given survey.
The contours represent the samples (the contours scale linearly, and darker contours are more densely populated), while the red
dots represent the mean position of the ETNOs detected by each survey.

unit hypercube, given by

Pjoint = P

NX

k=0

(�1)k
log(P )k

k!
(4)

where P ⌘
Q

k Pk. In our case, k 2 {DES,OSSOS, ST}. Using Equation 4, we calculate the joint probability to be
24%.
With such a small sample size, this work is sensitive to outliers and the definition of the ETNOs itself. The high-

inclination object 2015 BP519 is among the most dynamically anomalous objects in the solar system (Becker et al.
2018), and we cannot discount the possibility that it is of a di↵erent dynamical origin than the other ETNOs. If we
redo our analysis without 2015 BP519, PDES increases to 84%, and thus Pjoint increases to ⇠ 85%. 2014 FE72 has an
extremely large semi-major axis—roughly four standard deviations above the mean of the ETNOs considered in this
work. Its large semi-major axis carries it deep into the IOC region, where interactions with galactic tides make its
secular relationship with a putative Planet X/Planet 9 less certain. If we exclude 2014 FE72, PST increases to 88%
and thus Pjoint increases to 31%. If we include 2012 VP113, PST increases to 60%, and Pjoint remains 24%. We also
address the fact that the clustering by a putative Planet X/Planet 9 should be more robust in the sample of ETNOs
with q > 40 au, since these objects avoid strong perturbations by Neptune. If we restrict our ETNOs to these 8
objects, Pjoint increases to 94%. Finally, we analyze the subset of objects which are either stable or metastable in the
presence of the putative Planet X/Planet 9 (Batygin et al. 2019): 2015 TG387, 2013 SY99, 2015 RX245, 2014 SR349,
2012 VP113, 2013 RA109, and 2013 FT28. For this subset Pjoint = 82%.
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D: Matching
- General Tips


First easy cases

What do we test?

Understanding of basic definitions.



Example (Practice 6)
Problem 3) Matching problem (10 points) No justifications are needed.

Match the graph of the functions f in a)� h) with the second derivatives f 00 in 1)-8).

a) ! b) ! c) ! d) !

e) ! f) ! g) ! h) !

1) 2) 3) 4)

5) 6) 7) 8)

Problem 3) Matching problem (10 points) No justifications are needed.

Match the graph of the functions f in a)� h) with the second derivatives f 00 in 1)-8).

a) ! b) ! c) ! d) !

e) ! f) ! g) ! h) !

1) 2) 3) 4)

5) 6) 7) 8)

f f''



E: Techniques
- General Tips


Just know them 

What do we test?

Which part to use where? Algorithms



The End


