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Name:_________________________________________________________________________________________________ 


 


AP Calculus BC 


Summer Assignment 
Ms. Azorr 


Room 802 B 


Email: elyse.azorr@vansd.org 
(It will not be checked until August- I will be in Europe! @AzorrsAbroad) 


 
 


Please complete the following problems over the 


summer during the designated time period and bring 


with you the first day of school (one page a week) 


 


Due: August 29, 2018 
 


 


 


 


 


** Please only use a calculator when indicated- shown by “*Calc*” 


Round all calculator problems to the nearest thousandth 



mailto:elyse.azorr@vansd.org





Why a summer assignment? 


Just as all math builds on itself, AP Calculus BC is heavily based on AP Calculus AB content. You will 


not have as much fun next year if you have to relearn all the AB material! We will be using the 


same concepts that you learned this year, going further in depth and applying them in new ways. 


If you do just a page a week throughout the summer, you will retain more information, letting us 


spend more time focusing on the new material.   


Have fun and good luck! 


Curve of Forgetting 


 


 


Studies have shown that the more often material is revisited over a period, the better the 


retention of the material is. If the material is revisited, your retention “jumps” up to 100% and 


your will retain more than the previous repetition.  However, if the material is not revisited for too 


long, all retention lines will fall to 0% retention. DON’T FORGOT!! 


 


 


 


 


 







Week 1: June 25 - 29th   Functions Review 
1) Simplify:  


a) 
𝑥3−9𝑥


𝑥2−7𝑥+12
  


 
 
 
 
 
 
 
 


b) 
𝑥2−2𝑥−8


𝑥3+𝑥2−2𝑥
  


 


2) Rationalize the Denominator 


a)   
2


√3
 


 
 
 
 


b) 
4


1−√5
 


 


3) Solve for x 


a) 5𝑥+1 = 25 
 
 
 
 
 
 
 


c) log2 𝑥 = 3 


 


4) Find the difference quotient for the following (
𝑓(𝑥+ℎ)−𝑓(𝑥)


ℎ
) 


a) 𝑓(𝑥) = 2𝑥 + 3 
 
 
 
 
 
 


c) 𝑓(𝑥) = 𝑥2 


 


5) Evaluate. Give the exact answer and when applicable, give answers in radians [0, 2𝜋) 


a) cos(210°) 
 
 


b) sin (
5𝜋


4
) d) tan (


7𝜋


6
) 


e) sin−1 (
√3


2
) 


 
 


f) tan−1(−1) h) cos−1(0) 


 


6) Factor fully 


a) 4𝑥3 − 8𝑥2 − 25𝑥 + 50 
 
 
 
 
 
 


b)  8𝑥3 + 27 c) 𝑥4 − 1 







Week 2: July 2nd - 6th         Limits & Continuity Review 


1) Left and Right hand Limits 


a) lim
𝑥→2−


(
|𝑥−2|


𝑥−2
) 


 
 
 
 
 


b) lim
𝑥→2+


(
3


𝑥−2
+ 𝑥) c) lim


𝑥→5+
(


5𝑥


5−𝑥
) 


 


2) Limits that include Infinity 


a) lim
𝑥→∞


(
3𝑥2−4


2−7𝑥−𝑥2) 


 


b) lim
𝑏→−∞


(
√𝑏2+5


4−3𝑏
) 


 


3) Limits with Trigonometry / L’Hopital 


a) lim
ℎ→0


(
cos(


𝜋


2
+ℎ)


ℎ
) 


 
 
 
 


b) lim
𝑡→1


(
cos(𝑡−1)−1


𝑡−1
) c) lim


𝑥→0
(


𝑥


sin (2𝑥)
) 


 


4) Continuity: 𝑓(𝑥) = {
𝑥2, 𝑥 ≤ 1


2𝑥 − 1, 𝑥 > 1
  


a. 𝑓(1) 
c. lim


𝑥→1+
𝑓(𝑥) 


 


e. Is f(x) continuous at x=1?   
 


b. lim
𝑥→1−


𝑓(𝑥) d. lim
𝑥→1


𝑓(𝑥) 


 


5) Find the value of b such that f(x) will be continuous given that  𝑓(𝑥) = {
𝑥2−𝑥


𝑥−1
, 𝑓𝑜𝑟 𝑥 ≠ 1


𝑏      , 𝑓𝑜𝑟 𝑥 = 1
 


 


 


 


 


 


 


6) Using the graph, for what values is f(x) discontinuous? Identify each type of discontinuity. 


 


 







Week 3: July 9-13th     Derivative Rules Review 


1) Practice Those Rules! 


a) 𝑓(𝑥) = cos(𝑥) sin (3𝑥), find 𝑓′ (
𝜋


6
) b) If 𝑦 =


3


4+𝑥2, find 
𝑑𝑦


𝑑𝑥
 


 
 
 
 
 
 
 
 
 


c) If 𝑓(𝑥) =
3𝑥2+𝑥


3𝑥2−𝑥
 then find 𝑓′(𝑥)  


d) If 𝑓(𝑥) =
𝑥3


√𝑥
3 , find f’(x) 


 
 
 
 
 
 


e) If 𝑓(𝑥) = 5𝑥
4


3 then find 𝑓′(8) 
 
 
 
 


 
 
 


f) If 𝑉 =
4


3
𝜋𝑟3, what is 


𝑑𝑉


𝑑𝑟
|
𝑟=3


? 


g) If 𝑦 = 𝑓(𝑥2) and 𝑓′(𝑥) = √5𝑥 − 1, then find 
𝑑𝑦


𝑑𝑥
. 


 
 
 
 
 


i) If 𝑦 = 2𝑒6, find y’ 


 


2) Implicit Differentiation  


If y is differentiable function of x, then find the slope of 
the curve of 𝑥𝑦2 − 2𝑦 + 4𝑦3 = 6 at the point where y= 1. 


 
 
 
 
 
 
 
 


If 𝑥2 − 2𝑥𝑦 + 3𝑦2 = 8, find 
𝑑𝑦


𝑑𝑥
. 


 


3) Derivatives of trig 


If 𝑓(𝑥) = sec 𝑥 + csc 𝑥, find 𝑓′(𝑥) If 𝑓(𝑥) = cos3(𝑥), find 𝑓′(𝜋) 
 
 
 
 
 
 


 


4) Second Derivative  


If 𝑓(𝑥) = cos2 𝑥, find 𝑓′′(𝜋) 
 
 
 
 







Week 4: July 18th-22nd           Applications of Derivatives 
1) Tangent Lines 


a)  If F(3)=8 and F’(3)= -4, then use the tangent line to 
approx. F(3.02) *Calc* 
 
 
 
 
 


c) Approximate the slope of the tangent line of 𝑓(𝑥) =
4𝑥 ln 𝑥 at the point where x=2.1. *Calc* 


 


2) Extrema  


a) Find all x-values where 𝑦 = 3𝑥𝑒2𝑥 has 
a relative extrema. 


b) Find the area of the largest rectangle that has two vertices on the x-axis 
and two vertices on the curve 𝑦 = 9 − 𝑥2. 
 
 
 
 
 
 


 


3) Related Rates 


a) A 26 ft ladder leans against a building so that its foot moves 
away from the building at the rate of 3 feet per second. When 
the foot of the ladder is 10 feet from the building, the top is 
moving down at a rate of what? 


b) Sand is falling into a conical pile at the rate of 10 m3 /s such 
that the height of the pile is always half the diameter of the 
base of the pile.  Find the rate at which the height is changing 


when the pile is 5m high. (𝑉 =
1


3
𝜋𝑟2ℎ) 


 
 
 
 
 
 
 
 
 
 


 


4) Velocity and Acceleration 


a) A particle moves along a horizontal path so its velocity 
at any time t > 0 is given by 𝑣(𝑡) = 𝑡 ln(𝑡) ft/s. Find its 
acceleration. (Provide units) 


 
 
 
 
 
 


b) The acceleration of a particle moving along a straight 
line is given by 𝑎 = 6𝑡. If, when t=0, its velocity, v, is 1 and 
its position, s, is 3, then find the general equation for s. 


5) Concavity  


On what interval is the graph of 
1−𝑥


𝑥−3
 concave upward? Water is poured at a constant rate into a 


conical reservoir (point as the bottom). If the 
depth of the water, h, is graphed as a 
function of time, then the graph is (pick one):  
  
Decreasing,  Constant,  Increasing, Linear,         
Concave Up,  Concave Down 
 







Week 5: July 25-29th      Integral Review 


1) Antiderivatives  


a) Find the antiderivative of 
3


𝑥2 


 
 
 
 
 


b) If 
𝑑𝑦


𝑑𝑥
= 𝜋𝑦, what could y be? (separable differential equation, or direct variation) 


 


2) U-Substitution/Definite Integrals 


∫
ln 𝑥


𝑥


𝑒3


1


𝑑𝑥 


 
 
 
 
 
 
 
 
 
 
 


∫
2𝑥


√1 − 𝑥2
𝑑𝑥


1
2


0


 
∫ √2𝑡 + 1


4


3


0


𝑑𝑡 


 


3) Indefinite Integrals (recall the formula, you shouldn’t be doing too much computing!) 


∫
5


√9 − 4𝑥2
𝑑𝑥 


 
 
 
 
 
 


∫ 32𝑥𝑑𝑥 


 


4) Trigonometry Integrals (HINT: You may have to look up some trig ID’s!) 


 ∫ sin 𝑥 cos2 𝑥 𝑑𝑥 
 
 
 
 
 
 
 
 
 


∫ cos (
𝑥


2
) 𝑑𝑥


𝜋


0


 
∫ sin2(𝑥) 𝑑𝑥 (power reducing) 


 


5) FTC’s FTW!! 


a) 
𝑑


𝑑𝑧
[∫ 𝑒4𝑧2


𝑑𝑧
2𝑥


0
] 


 
 
 
 


b) If 𝐹(𝑥) = ∫
1


1−𝑡3 𝑑𝑡
2𝑥


0
, then find F’(x). 


 
 







Week 6: July 30st-August 3rd        Applications of Integrals 


1) Average Value 


a) Find the average value of 𝑦 = 𝑒3𝑥 over the interval 
from x=0 to x=4. 
 
 
 
 
 
 
 


b) Find the average (mean) value of tan 𝑥 on the interval 


from x=0 to 𝑥 =
𝜋


3
 


 


2) Accumulation/ Pictorial Representation 


a) *Calc* What is leaking from a tank at the rate of 


𝑅(𝑡) = 5arctan (
𝑡


5
) gallons per hour, where t is the 


number of hours since the leak began.  How many gallons 
will leak out during the first day? 
 
 
 
 
 
 


Write an integral that represents the area of the shaded 
region 


 


 


The graph consists of a quarter circle and 2 line segments 
and represents the velocity of an object for 6s interval 
 
Find the object’s avg speed 
over the 6s interval. 
 
 
 
Find the object’s 
acceleration at t=4.5s. 
  
 


 


4) Riemann Sum 


 


If L(n), R(n), M(n), and T(n) denote left, right, midpoint, and trapezoidal 


sums with n subdivisions for ∫ (−𝑥2 + 9)𝑑𝑥
3


−3
, compute the following: 


a) L(2) 


b) M(2) 


c) T(3) 


d) M(4) 


e) R(6) 


 







Week 7: August 6-10th         Area and Solids in the Coordinate Plane 


1) Area of Bounded Region 


a) Find the total area of the region bounded by  𝑦 =


𝑥√1 − 𝑥2 and the x-axis. 
 
 
 
 
 
 
 
 
 
 


b) Find the area of the region bounded by 𝑦 = 𝑒2𝑥, 
the x-axis, the y-axis, and the line x = 2.  
 


c) *Calc* Find the area of the first quadrant region bounded 
by 𝑦 = 𝑥2, 𝑦 = cos(𝑥), and the y-axis. 
 
 
 
 


d) *Calc* Approximate the area of the region 
completely bounded by  𝑦 = ln(𝑥) + 2 and 𝑦 = 2𝑥. 
 
 
 
 
 
 


 


2) Volume of base with known Cross-Section 


a) The base of solid is the region bounded by the parabola 
𝑦2 = 4𝑥 and the line x=2. Find the volume of the solid if the 
cross section perpendicular to the x-axis a square. 
 
 
 
 
 
 
 
 
 
 
 
 
 


*Calc* The base the volume of a solid is the region 
bounded by the curve 𝑦 = 2 + sin(𝑥), the x-axis, x=0, 


and 𝑥 =
3𝜋


2
. Find the volume of the solids whose cross 


sections are semi-circles perpendicular to the x-axis. 


 


3) Revolution about an axis 


a) Set up, but do not solve the integral 
that represents the volume of one 
arch of the sine curve about the x-axis. 


b) *Calc* Find the volume of the solid generated when the region bounded by 
the y-axis, 𝑦 = 𝑒𝑥, and y=2 is rotated about the x-axis. 
 
 
 
 
 
 
 
 
 
 







Week 8: August 13-17th      FRQ Practice without Calculator 


1.  Let C represent the curve determined by 𝑓(𝑥) =
6


√2𝑥+5
3 , for −2 ≤ 𝑥 ≤ 11. 


a. Let R represent the region between C and the x-axis. Find the area of R. 


 


 


 


 


 


b. Set up, do not solve, and equation to find the value of k such that the line x=k divides R into 2 regions of equal area. 


 


 


 


 


 


 


 


c. Set up and integral for the volume of the solid generated when R is rotated around the x-axis. 


 


 


 


 


 


 


 


2. The graph of f consists of the semicircle and line segment shown in the figure. Define the area function for  0 ≤ 𝑥 ≤ 18 


𝐴(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡


𝑥


0


 


a. Find A(6) and A(18) 


 


 


 


 


b. What is the average value of f on the interval? 


 


 


 


c. Write the equation of the line tangent to the graph A at x = 6. 


 


 


 


d. Use this line to estimate the area between f and the x-axis on (0,7]. 


 


 


 


e. Give the coordinates of any points of infection on the graph of A. Justify your answer. 


 


 


 







Week 9: August 20th-24th        FRQ Practice with Calculator 


1. Let h be a function that is even and continuous on the closed interval [-4,4]. The function h and its derivatives have the 


properties indicated in the table. Use this information to sketch a possible graph of h on [-4, 4]. 


 
 


 


 


 


2. An object in motion along the x-axis has velocity 𝑣(𝑡) = (𝑡 + 𝑒𝑡) sin(𝑡2) for 1 ≤ 𝑡 ≤ 3. 


a. Sketch the graph of the velocity as a function of time in the window [1,3]x[-15,20]. 


 


 


 


 


 


 


 


 


 


b. When is the object moving to the left? 


 


 


 


 


 


 


c. Give one value of t from the interval in part (b) at which the speed of the object is increasing. 


 


 


 


 


 


d. At t = 1 this object’s position was x = 10. What is the object when t = 3? 


  


 


 


 


 


 



http://www.google.com/url?sa=i&rct=j&q=5x5+coordinate+plane&source=images&cd=&cad=rja&docid=qiT2IeMQvFsCTM&tbnid=u8gKK_ic99i_pM:&ved=0CAUQjRw&url=http://www.mathnstuff.com/papers/planes.htm&ei=Dgd9UqDXIciKiALEl4CoBA&bvm=bv.56146854,d.cGE&psig=AFQjCNFMSKLf0j1oPkUt8FV9tR32-SVE6w&ust=1384011914297784





Week 10: August 27-29th    College Preparation   


If you have not, check your AP Calculus AB score: 


1. Log onto apscore.org (you may have to create an account). 


2. You will need your AP number. 


3. Locate your score: _______ 


Select your top 3 colleges you would like to attend next fall.  Go to their website for AP credit and fill out the following table: 


College AP Test Score Class Equivalent 


 


AP Calculus AB 


3  


4  


5  


AP Calculus BC 


3  


4  


5  


 


AP Calculus AB 


3  


4  


5  


AP Calculus BC 


3  


4  


5  


 


AP Calculus AB 


3  


4  


5  


AP Calculus BC 


3  


4  


5  


 


 


What is your desired score on the AP Calculus BC Exam? _________ 








AP Biology Summer Assignment 
 


Welcome to AP Biology!   


The two main goals of AP Biology are to help you develop a conceptual 


framework for modern biology and to gain a deeper appreciation of 


science as a process (as opposed to an accumulation of facts). Because of 


the rapid pace of discovery in the life sciences our primary emphasis is on 


developing an understanding of unifying concepts that connect the major 


topics of biology. The AP Biology Curriculum centers around the four Big 


Ideas and you will need to not only know these but also understand how they all relate:  


- Big Idea 1: The process of evolution drives the diversity and unity of life. 


- Big Idea 2: Biological systems utilize free energy and molecular building blocks to grow, to 


reproduce and to maintain dynamic homeostasis. 


- Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to life 


processes. 


- Big Idea 4: Biological systems interact, and these systems and their interactions possess complex 


properties.   


What to do before the first day of school:  


 (Highly suggested but not mandatory) Purchase a copy of 5 Steps to a 5 by Mark Anestis 


(Amazon or your local book store).  It must be the NEWEST addition.   


 AP Biology was designed by a select group of college professors and high school science teachers to 


be equivalent to an introductory college biology course.  Visit the below College Board site to explore 


what an AP Biology course is like:   


o https://apstudent.collegeboard.org/exploreap?affiliateId=apcentral&bannerId=exploreap1 


 We have a small problem in AP Biology.  Each year new advances in science are discovered but the 


length of the school year (and when the test occurs) stays the same. To make matters worse, we 


start school almost a full month later than many schools. What does this mean?  We are short on 


time.  In order to cover ALL of the material, you are responsible for reviewing the Chemistry section 


on your own.  Here is what you are to do: 


o Your 5 Step book is an amazing resource, if you get it, use it!!! It will definitely help you to 


review some of the chemistry that you will need!  


o Watch the following two YouTube videos. These are called Crash Courses with Hank Green. 


These two videos are great chemistry reviews.  


http://www.youtube.com/watch?v=HVT3Y3_gHGg&list=PL6C159EF1A62143A2&index=11 


http://www.youtube.com/watch?v=QnQe0xW_JY4&list=PL6C159EF1A62143A2&index=8  
o Complete the Chemistry Worksheet. As an AP Biology student the expectation is that if you 


don’t know it, find it out!! Use all of your resources!!!  


o Evolution Packet – This packet is designed to help you review the concepts of evolution. YOou 


may have learned most of this material n your first biology course. This material is essential 


to any other topics that will be covered in AP Biology. Follow the directions in the packet 


carefully. There are video links and other resources that will help you to answer the 


questions. 


o Seed Lab – This is the first lab you will complete in AP biology. You must complete a pre-lab 


assignment as part of your summer assignment. 


 You’re almost done!! This portion of the summer assignment is a review over GOOD graphing skills and 


practice. I know it sounds elementary but every year there is a graphing portion on the AP exam and 


students don’t get full credit because they miss tiny details like titles and legends. DUE FIRST DAY 


OF SCHOOL.  


o A. Watch this video to review graphing: 


http://www.youtube.com/watch?v=GUYRMdcEs00&list=PLllVwaZQkS2omBpLjQm_BAQKsQ7l


q86ku  


o B. Complete the Graphing Practice packet by copying and pasting the following URL into your 


browser window: biologyjunction.com/Graphing%20PracticeREVISED.doc  



https://apstudent.collegeboard.org/exploreap?affiliateId=apcentral&bannerId=exploreap1

http://www.youtube.com/watch?v=HVT3Y3_gHGg&list=PL6C159EF1A62143A2&index=11

http://www.youtube.com/watch?v=QnQe0xW_JY4&list=PL6C159EF1A62143A2&index=8





 


You can expect a quiz over Chemistry, Evolution & Graphing assignments 


the first week of school  


 
o Finally…………….Complete the AP BIOLOGY SURVEY 


 
 


I truly am looking forward to working with you next year! Don’t procrastinate on this 


assignment but don’t let it keep you from having a wonderful summer!!!  


         ~ Mrs. Mills 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







AP Biology Essential Chemistry 
This is a review of basic chemistry – we will not spend any class time on these concepts as they 
should have been learned in chemistry. Please make sure that you know them and if not, be sure to 
study through them.  Please put this all in your AP Biology three ring (1 ½ or 2 in.) binder! 
 


1. Contrast the term element with compound. 
 
 


2. Know the symbols of the following elements and their charge: 
a. Carbon 


b. Hydrogen 


c. Oxygen 


d. Nitrogen 


e. Phosphorus 


f. Sulfur 


3. Label the diagram below and define the terms that you label. 


  
 


4. Contrast the terms atomic mass and atomic number. 


5. What is the difference between the terms atomic mass and atomic weight? 


6. What is an isotope and what is “special” about radioactive isotopes? 


7. What determines interactions between atoms? Why are valence electrons important? 


8. Define the following terms: 
a. Chemical bond 


b. Covalent bond 


c. Single bond 







d. Double bond 


e. Electronegativity 


f. Nonpolar covalent bond 


g. Polar covalent bond 


9.  What is the difference between a structural and molecular formula? 
 
 


10. Know both the molecular and structural formula for the following compounds. 
a. Oxygen gas 


b. Carbon dioxide 


c. Glucose 


d. Phosphate 


e. Ammonia 


f. Water (you would be surprised at how many people missed this!!!) 


11.  How do ionic bonds compare with covalent bonds? 
 
 
 


12.  Compare and contrast hydrogen bonds and van der Waals interactions.  
 
 
 


13.  Define a dynamic chemical equilibrium in terms of quantities of reactants and products. This 
is a critical concept!  
 


 


 


 


14. Why is water considered a polar molecule? 
 
 


15. For each of the below listed properties of water – briefly define the property and then 
explain how water’s polar nature and polar covalent bonds contribute to the water special 
property.  


a. Cohesion 
 
 







b. Adhesion 
 
 


c. Surface tension 
 
 


d. High specific heat 
 
 


e. Heat of vaporization 
 
 


f. Evaporative cooling 
 
 


16. What is special about water and density? 
 


 


17. Explain how these properties of water are related to the phenomena described in the 
statements below. More than one property may be used to explain a given phenomenon. 


 
a. During the winter, air temperatures in the northern United States can remain below 0°C 


for months; however, the fish and other animals living in the lakes survive. 
 


b. Many substances—for example, salt (NaCl) and sucrose—dissolve quickly in water. 
 


c. When you pour water into a 25-ml graduated cylinder, a meniscus forms at the top of the 
water column.  
 


d. Sweating and the evaporation of sweat from the body surface help reduce a human’s 
body temperature. 


 
e. Water drops that fall on a surface tend to form rounded drops or beads. 


 
f. Water drops that fall on your car tend to bead or round up more after you polish (or 


wax) the car than before you polished it. 
 


g. If you touch the edge of a paper towel to a drop of colored water, the water will move up 
into (or be absorbed by) the towel. 


 
18.  Define the following terms: 


a. Solute 
 


b. Solvent 
 


c. Aqueous solution 
 


d. Hydrophilic 
 


e. Hydrophobic 
 







f. Molarity 
 


19. MOLARITY       
A. Concentration – comparison of solute to solvent ( solute : solvent) 


a. Concentrated – large ratio of solute to solvent 
b. Dilute – small ratio of solute to solvent 


B. Molarity –  
a. Symbol – M                        mass  
b. Equation – in reference table M = moles of solute  M =        molar mass 


                   L of solution            L of solution 
C. Example Problems 


1. What is the molarity of a solution formed by 
mixing 10.0 g of H2SO4 with enough water to 
make 0.100 L of solution? 
 
 
 
 
 


2. To prepare 10.5 L of a 2.50 M solution of KOH, 
how many grams of potassium hydroxide must 
be used? 


3. How many moles of LiBr must be added to 
.650 L of water to make a 2.0 M solution? 
 
 
 
 
 
 


4. What is the molarity of the solution produced 
when 145 g of NaCl is dissolved in sufficient 
water to prepare 2.75 L of solution? 


5. How many grams of KCl are needed to 
prepare 0.750 L of a 1.50 M solution? 
 
 
 
 
 
 


6. What is the molarity of the solution produced 
when .594 mol of HCl is dissolved in 0.385 L of 
water? 


7. To produce 3.00 L of a 1.90 M solution of 
sodium hydroxide, how many grams of NaOH 
must be dissolved? 
 
 
 
 
 


8. If 8.77 g of KI are dissolved in enough water to 
make 4.75 L of solution, what is the molarity of 
the solution? 


 
20. Label the diagram below to demonstrate the dissociation of the water molecule and then 


relate this diagram to the term pH. 


  
 







 
 
 
 


21. What defines an acid and a base? 
 
 
 


22. Why are small changes in pH so important in biology? 
 
 
 


23. What is a buffer? Give an example on how they would work in a living organism. 
 
 
 
 


24. What is acid precipitation and why is it important to living organisms? 
 
 


25. Why is organic chemistry so important in the study of biology? 
 
 


26. What is special about carbon that makes it the central atom in the chemistry of life? 
 
 


27.  Describe and contrast the three types of isomers. Draw a sketch of each 
a. Structural – 


 
 
 


 
b. Geometric – 


 
 
 
 
 


c. Enantiomers – 
 
 
 


28. Be familiar with each of the following functional groups – know it’s chemical compound and 
the functional properties 


a. Hydroxyl 
 
 


b. Carbonyl 
 
 


c. Carboxyl 
 
 







d. Amino 
 
 


e. Sulfhydryl 
 
 


f. Phosphate 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


 
 
 
 











 















 
 
 
 
 







 
 


 
 
 
 







 











 











 


 


 


 


 


 


 


 


 


 


 








Transferring CWU Credit 


Congratulations on graduating!! I am so proud of you! If you have chosen to attend college and not at CWU, then you will 
need to transfer your credits.  Here are the instructions for transferring your CWU credit: 


What you will need:  


Laptop/online device, CWU ID # OR Social Security #, Credit/Debit card, an email account, and a parent probably  


Steps: 


1. Go to www.StudentClearingHouse.org 


2. Select the orange drop down from the top menu bar labeled “Order-Track-Verify” 


3. From drop down, select “Order or Track a Transcript” 


4. From drop down, select “Central Washington University”  


**You will return to this page to track your transcript as you desire (seen to the right) 


5. Scroll through and read the pricing/delivery options (location and speed)- then select “Start” at the bottom 


6. Complete the 6 steps to send your transcript.  


**If an option is given to email you the transcript number and confirmation, DO THIS! 


And that’s it!  Pretty easy! Please feel free to contact me BEFORE THE END OF THE SCHOOL YEAR if you need help. 


Good luck, 


 


Ms. Azorr 


Elyse.Azorr@vansd.org 
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Things to Know for AP SkyviewChem 
Things to Memorize 


The following should be memorized. Not like you memorized the capital of Michigan or Turkey but the way 


you’ve memorized your birthday. Instantaneous recall is the standard you want to achieve. Don’t dwell on 


anyone’s opinion about the value of memorization, just do it. These things will not be the answers to AP 


questions but will lead you to the answers. 


1. Ions – See the list below with the ions to memorize. 


2. Solubility Rules – These are for ionic compounds and are not just about dissolving but about 


dissociating into ions. Chemically the difference in these two is shown by sugar and salt. 


C6H12O6(s) C6H12O6(aq) while NaCl(s)  Na+
(aq) + Cl-


(aq). 


3. Common acids and bases – know which acids and bases are strong and which are considered weak 


4. Assigning Oxidation States – This is the imaginary charge an atom has in a compound. 


5. Oxidation and Reduction – know your strong oxidizing agents and strong reducing agents and the products 


which form from these reactions 


6. Intermolecular Forces – know the different types and strengths 


7. Organic Chemistry – know how to name simple organic compounds (ie ethane) and the main functional 


groups 


8. Colors – know the colors of certain elements they are dissolved as ions. We will see some of these colors 


throughout the year in lab, and you can look them up on line. 


 


Procedures to Practice 


This short list of little skills is needed to solve problems. 


 


1. Common Ions  
Positive ions (cations)      Negative ions (anions) 


+1 Charge         -1 Charge 


ammonium (NH4+)      acetate (C2H3O2-) 


copper (I) or cuprous (Cu+)     cyanide (CN-1) 


hydrogen (H+) “proton”     dihydrogen phosphate (H2PO4-) 


hydronium ion (H3O+)     hydrogen carbonate or bicarbonate(HCO3-) 


silver (Ag+)       hydrogen sulfate or bisulfate (HSO4-) 


Group 1 (Li+, Na+, K+, Rb+, Cs+, Fr+)    hydroxide (OH-) 


nitrate (NO3-), nitrite (NO2-) 


perchlorate (ClO4-), chlorate (ClO3-), chlorite (ClO2-), hypochlorite (ClO-) 


permanganate (MnO4-) 


Group 17, Halogens (F-, Cl-, Br-, I-, ) 


     thiocyanate (SCN-) 


+2 Charge 
cadmium (Cd2+) 


chromium (II) or chromous (Cr2+)  


cobalt(II) or cobaltous (Co2+) 


copper(II) or cupric (Cu2+) 


iron(II) or ferrous (Fe2+)  


lead(II) or plumbous (Pb2+)  


manganese(II) or manganous (Mn2+)  


Mercury(I) or mercurous (Hg22+) 


Mercury(II) or mercuric (Hg2+)  


nickel (Ni2+)  


tin(II) or stannous (Sn2+)  


zinc (Zn2+)  


Group 2, Alkaline Earth Metals 


(Be2+,Mg2+,Ca2+,Sr2+,Ba2+,Ra2+)  


-2 charge 


carbonate (CO32-) 


Chromate (CrO4 2-) 


dichromate(Cr2O72-) 


Hydrogen phosphate (HPO42-) 


oxalate (C2O42-) 


oxide (O2-) 


peroxide (O22-) 


sulfate (SO42-) 


sulfite (SO32-) 


sulfide (S2-) 







thiosulfate (S2O3 2-) 


+3 Charge 
aluminum (Al3+)  


chromium(III) or chromic (Cr3+)  


iron(III) or ferric (Fe3+)  


-3 Charge 


Arsenate (AsO43-) 


phosphate (PO43-) 


Phosphite (PO33-) 


Group 15, pnictogen - nitride (N3-), phosphide (P3-) 


+4 Charge  
lead(IV) or plumbic (Pb4+) 


tin(IV) or stannic (Sn4+)  


 


Summary of metal cations with more than one possible charge: 


Cu+, Cu2+; Hg2
2+, Hg2+; Co2+, Co3+, Cr2+, Cr3+; Fe2+, Fe3+; Mn2+, Mn3+; Pb2+, Pb4+; Sn2+, Sn4+ 


Manganese and some other metals can form several ions with different charges. Know the ones listed. 


 


 


 


2. Solubility Rules 
1. All common compounds of Group 1 and ammonium ions are soluble. 


2. All nitrates, acetates, and chlorates are soluble. 


3. All binary compounds of the halogens (other than F) are soluble, except those of Ag, Hg(I), and Pb. 


4. All sulfates are soluble, except those of barium, strontium, calcium, lead. 


5. Sulfides and hydroxide are insoluble except for Ca, Ba, Sr, ammonium and the alkali metals. 


6. Except for rule 1, carbonates, oxides, silicates, and phosphates are insoluble. 


Note: You can apply the solubility rules to predict whether the product of a double replacement reaction will 


be a precipitate or not. If the compound is soluble, it will dissociate into free ions in solution. If the 


compound is insoluble, it will be a precipitate. Example: When AgNO3(aq) and NaCl(aq) are mixed, the 


products will be AgCl and NaNO3. AgCl is insoluble (rule 3) and will precipitate out. NaNO3 is soluble and 


will remain in solution (rules 1 &2). 


 


3. Acids and Bases 
Common Acids      7 Strong Acids 


sulfuric acid - H2SO4(aq)     hydrochloric acid - HCl(aq)  


phosphoric acid – H3PO4(aq)      hydrobromic acid – HBr(aq)  


Carbonic acid – H2CO3(aq)     Hydroiodic acid - HI(aq) 


Sulfuric Acid - H2SO4(aq)     nitric acid – HNO3(aq)  


Acetic acid (ethanoic acid) HC2H3O2(aq) or CH3COOH(aq) Chloric acid - HClO3(aq) 


        Chlorous acid - HClO4(aq) 


       


 


Common Bases       7 Strong Bases 


aqueous ammonia – NH3(aq)     1A metal hydroxides (NaOH, LiOH…) 


        Ca(OH)2(aq) 


Sr(OH)2(aq) 


Ba(OH)2(aq) 


Note: Strong acids and bases are those that dissociate completely in water. 


Example: HCl(aq) +(aq) + Cl-(aq)    Ca(OH)2(aq)  Ca2+(aq) + 2OH-(aq) 


Weak acids and bases do not dissociate completely, and will be present as the compound in water. 


Example: HC2H3O2(aq) H+(aq) + C2H3O2-(aq)  NH3(aq)  NH4+(aq) + OH-(aq) 


 


 







4. Rules for Assigning Oxidation Numbers 
1. The oxidation number of any element in its free state (uncombined with other elements) is zero. e.g., 


Fe in a bar of iron is zero. O2 and N2 in the Earth’s atmosphere both have oxidation numbers of zero. 


When an element has equal numbers of protons and electrons, its overall charge is zero. 


2. The oxidation number of alkali metals in a compound is always 1+, e.g., LiCl, Na3P, K2S, etc. 


3. The oxidation number of alkaline earth metals in a compound is always 2+, e.g., MgCl2, CaF2, SrO, etc. 


4. Fluorine is always assigned a value of 1- in a compound, e.g., NaF 


5. The oxidation number of oxygen is almost always 2- in a compound. Exceptions to this rule would be 


peroxides, O22- where the oxidation number of each oxygen is 1-, and super peroxides, O2- where the 


oxidation number of each oxygen is ½-. Neither peroxides nor superperoxides are common. 


Peroxides are only known to form compounds with the elements in the first two columns of the 


periodic table, e.g., H2O2, Na2O2, CaO2, etc. Potassium, rubidium, and cesium are the only elements 


that form superperoxides, e.g., KO2. 


6. In covalent compounds (with nonmetals), hydrogen is assigned an oxidation number of 1+, e.g., HCl, 


H2O, NH3, CH4. The exception to this rule is when hydrogen combines with a metal to form a hydride. Under 


these conditions, which are rare, hydrogen is assigned an oxidation number of 1-, 


e.g., NaH. 


7. In metallic halides the halogen (F, Cl, Br, I,) always has an oxidation number equal to 1-. 


8. Sulfide, selenide, telluride are always 2- in binary salts. 


9. Nitrides, phosphides, and arsenides are always 3- in binary salts. 


10. All other oxidation numbers are assigned so that the sum of the oxidation numbers of each element 


equals the net charge on the molecule or polyatomic ion. In neutral compounds, the sum of the 


positive and negative charges must equal zero. 


 


5. Oxidation and Reduction 
Loss of electrons, Gain is reduction. (LEO goes GRRRRRR!!!!) 


Strong Oxidizing agents     Strong Reducing Agents 


MnO4- in acid solution  Mn2+ + H2O    Halide ions (Cl-)  Free halogens (Cl2) 


MnO4 - in neutral or basic solution  MnO2   Free metals (Mg)  Metal ions (Mg2+) 


Cr2O72- in acid solution  Cr3+ + H2O    “-ite” ions (SO32-)  “-ate” ions (SO42-) 


Cr2O72- in basic solution  CrO4 2- + H2O  HNO3 (concentrated)  NO2 + H2O 


H2SO4 (concentrated)  SO2 + H2O   H2O2 in acid solution  H2O 


Free halogens (Cl2)  Halide ions (Cl-) 


 


Study Suggestion: You may not completely understand this right now, but it will make sense later in the 


year. For now, learn the oxidizing and reducing agents in bold and the products formed when they react. 


Predicting products is very important in AP chem! 


 


 


 


 


 


 


 


 


 


 


 







6. Determining an Intermolecular Forces (IMF’s) form Lewis electron dot structures 


(LEDS) 
 


Know how to draw a LEDS to determine molecular polarity that leads to the correct IMF and how it impacts 


physical properties such as boiling point and vapor pressure. 


 


IMF’s = Forces between molecules that create condensed states (s) and (l). 


 


Strongest 


 Network Covalent Directional covalent bonds C (graphite, diamond) Si, SiO2(sand) 


 Ionic (electrostatic attraction) Forces between adjacent ions (Na+  Cl-) 


 Metallic Forces between metal nuclei ( Cu, Ag) 


 Hydrogen bonding Forces between adjacent molecules with H & F, O, N or Cl. (H2O, NH3) 


 Dipole-dipole Forces between adjacent polar molecules (CO, NF3) 


 London Dispersion Force Forces between adjacent nonpolar molecules (CO2, Cl2)  


Weakest 


 


7. Organic Chemistry 
Organic chemistry is the study of carbon based compounds. The nomenclature of organic compounds is 


based on the number of carbon atoms present in the molecule (prefix) and the presence of functional groups 


(ending). 


 


CnH2n+2-ane   CnH2n-ene   CnH2n-2-yne 


 


Functional Groups: 


-ol 


-al 


-one 


-oic acid 


Benzene 


C6H6 


Prefix Number of 


C 


meth- 1 


eth- 2 


prop- 3 


but- 4 


pent- 5 


hex- 6 


hept- 7 


oct- 8 


non- 9 


dec- 10 


 


Examples  CH4 – one carbon atom “meth-” & CnH2n+2 … “methane” 


C2H5OH - two carbon atoms “eth-” & an alcohol (-OH) … “ethanol” 


C3H7NH2 - three carbon atoms “prop-” & an amine (-NH2) … “propylamine” 


 


 


8. Colors: 
Colors of some aqueous ions 


Co 2+ pink 


Cu 2+ blue green 


Fe 2+ olive green 


Ni 2+ bright green 


Fe 3+ brown/yellow 


CrO4 2- orange 


Cr2O7 2- yellow 


 


 


 







9.  Types of chemical reactions 
Be able to predict the products for single replacement, double replacement, synthesis, decomposition, and 


combustion reaction patterns.  Using your solubility rules determine if ionic compounds or (s) or (aq).  Balance 


the equation and be able to write a NET ionic reaction for DR reactions that form solids, gases or liquids. 


 


REFERENCE LAST YEARS NOTEBOOK. 


 


10. Stoichiometry 


 
Molar Mass:  calculate. 


All year long we will use the official AP Chemistry Periodic Table for this and will report our molar mass to 


the hundredths place (X.XX). You will be given one and a copy of the official Periodic.  You can print another 


if needed from the College Board website for AP Chemistry. 


Use the complete atomic mass from the periodic table. Only round the final answer to the hundredths place. 


Example: Ca(NO3)2 


Ca(NO3)2 is 1 x Ca + 2 x N + 6 x O = molar mass 


1 x 40.08 + 2 x 14.007 + 6 x 16.00 = 164.094 which rounds to 164.09 g/mol of Ca(NO3)2 


 


Calculate “how much”: 
 Reactant is needed, product is made, and reactant is left over.   


 LR and ER problems. 


 REFERENCE LAST YEARS NOTEBOOK. 


 


11. Nomenclature for Ionic vs. Molecular compounds 


 
 REFERENCE LAST YEARS NOTEBOOK. 


 


12.  Solutions 
 Molarity 


 How to prepare from molarity and grams 


 How to prepare from a stock solution (dilution problems) 
 


 


13.  Be able to solve problems with Claim, Evidence, and Reason (CER) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Things to PRACTICE for AP SkyviewChem 


 


Please check out a “Tro – Chemistry, a molecular approach” text book from the Skyview 


library. 


 


Use your notebook form Mrs. Grant or Mrs. McKinney’s Chemistry 1 course. 


 


Study:  


 Chapters 1-4.  Please focus on last year’s content.   


 
 Topics to ignore for now 


o Ch.2 


 Mass spectrometer 


o Ch.3 


 Organic compounds 


o Ch. 4 


 Redox reactions. 


 Chapter 6. ONLY “q” equations from year one.  


 Chapter 9-11. Please focus on last year’s content.   
 Topics to ignore for now 


i. Ch. 9 


1. Bond energies and lengths. 


2. Bonding in metals 


ii. Ch. 10 


1. Molecular orbital theory 


2. Valence bond theory. 


iii. Ch. 11 


1. Crystalline solids 


 


PRACTICE: 


At the end of each of the above chapters there is a “Self Assessment Quiz”.  The answers are 


stated but the work is not shown.  Please take each quiz for chapters 1-4, 6 (q equations only), 


and 9-11 and ignore the topics listed above if a problem is given on them.   


 


Do this on separate Sheet of paper or in last year’s chemistry notebook.  SHOW ALL WORK 


when necessary. 


 


1st Week of School, 2018/19:  A summer review quiz on the above topics will be given. 
 





