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Remote Learning Packet 
There is no need to submit this packet at the end of the week. Enjoy your summer break! 
 

Week 9: May 25-29, 2020 
Course: 9 Biology 
Teacher(s):  Mr. Malpiedi  michael.malpiedi@greatheartsirving.org 

Ms. Oostindie megan.oostindie@greatheartsirving.org 
 
Monday, May 25 
Happy Memorial Day! No School! 
 
Tuesday, May 26 - Friday May 29 

Science doesn’t stop with the school year. We’ve included a list of things you can do all summer 
to keep wondering. Also, life is the opposite of stasis. What keeps things alive is perpetual activity. Stay 
alive. Keep doing things. Go out and observe the continual motion of the cosmos. 

Please choose one of these things and do it. You are welcome to include siblings, parents, 
classmates. Try and complete each one of these by the end of the summer. 

 
Germinate Something 
Background: germ: mid-15c., "bud, sprout;" 1640s, "rudiment of a new organism in an existing one," 
from Middle French germe "germ (of egg); bud, seed, fruit; offering," from Latin germen (genitive 
germinis) "spring, offshoot; sprout, bud.” Germination unlocks the potency of life in the seed before it 
bursts and begins growth. In some fragile plants like lavender, germination in a separate environment is 
necessary before plants can be planted.  
Materials: Water, gallon or quart size plastic baggie, 2 paper towels, water, seeds, and sunlight. 
Method:  

1. Thoroughly wet both paper towels so they are soaked but not dripping. 
2. Arrange the paper towels one on top of the other and place them inside the baggie. 
3. Place your seeds between the paper towels, and close the bag. 
4. Place the bag near a window that gets lots of light - preferably one that faces south. 
5. Check to ensure your seeds are moist every day. Add water as needed. 
6. Once your plant has sprouted into a seedling, plant it in the dirt and watch it take off. 

Conclusion: How long did germination take? How does it change day to day?  How is a germinated seed 
different from a plant? How is it similar? Where is all that green matter coming from? 
Additional study (optional): Research ideal growing times/conditions for your seeds and start a garden! 

 
 
 
 
 

 



 

Plant Something 
Background: You can’t actually “grow” anything, but you can learn enough to cooperate with and foster 
the intrinsic property of growth of various plants. 
Method:  

1. Plant something: your seedling, a flower, seeds, etc. in a few inches of dark, damp earth. If 
not, pick a plant that’s already growing and “adopt” it. 

2. Water it gently every day, except on rainy days. 
3. Use your lab skills to record observations on a regular basis. Observe as many of the 10 

categories as you can every time. Take a note of plant height, color, number of leaves, new 
developments, wiltiness, etc. 

4. Synthesize your findings in a chart.  
5. Graph the change over time of a particular property. Time is your x-axis. 

Conclusion: Most things grow so slowly, we can’t recognize the change from day to day! IT’s the work 
of the curious scientist to track those minor changes and then learn from them. By tracking how water, 
sun, temperature, and soil composition affects plant growth, we can learn about the nature of plant 
species.  
Additional Study (Optional): Email Mr. Althage and ask him about grafting. 
 
Watch Planet Earth and Planet Earth II on Netflix (Optional) 
Background: Until you go to remote corners of the earth on your own research grant, take advantage of 
the beautiful work the Discovery Channel people have done. The Planet Earth series is what we call a 
species study, which focuses on particular species one at a time. What have you learned about ecosystems 
that you see here? 
Method:  

1. Gain access to the Planet Earth series (Netflix, local library, the cabinet). 
2. Put your other devices in another room. 
3. Make some popcorn. 
4. Grab your notebook and something to write with. 
5. Watch an episode, eat popcorn, and take notes on what amazes you. 

 
Conclusion: How are species related? What are the driving forces of nature? Does nature as a whole 
work toward an end? Can we learn what that end is? 
Additional Study (Optional): Practice your David Attenborough impression. 
 
Species Survey 
Background: The art of observation can reveal much that isn’t registered by a passing eye. Taking the 
time to investigate what’s really in front of us almost always renders worthy results. This particular 
activity is used by scientists the world over to make investigations and draw conclusions about the world 
around us. Species surveys provide essential ecological insights. 
Method: 

1. Construct a one-meter square with yardsticks, PVC, etc. 
2. Place it on a random patch of natural ground (no concrete, please!) 



 

3. Guess how many different species of living thing you might find within that square. Write 
it down. 

4. Count and describe every single species of living thing you find within that square. 
5. Write down your findings. 

Conclusion: How did your results differ from your guess? Why? What do your results tell you about this 
parcel of land, this region, this county, this state, this biome? Did you find any very strange species? Did 
you find two very similar species that were hard to tell apart? How did you tell them apart? Did you find 
insects, arachnids, birds or mammals among the plants? Does the number you found seem reasonable? 
Why? 
 
Go Birding 
Background: Birding can become a lifelong hobby! Birding is different than birdwatching. Birding is 
more scientific and in-depth. Most birders out there have formation in the sciences, and love finding rare 
or unusual species wherever possible. There are also rich birding communities in most towns invested in 
finding and tracking species of birds all over the world. In Texas, bird species are usually registered by 
county.  
Method: 

1. Purchase or check out a bird guide (Sibley is good) from the library, or find a pdf online. 
2. Go to a park or avian reserve area (around dawn or dusk are more active times). 
3. Listen and watch for birds. 
4. Make a note of which birds you hear and see. 
5. ebird.com is a very cool way to see what’s out there, and keep track of your own progress! 

Conclusion: How many birds did you find? Which ones? How did you spot them? Which was your 
favorite to spot? Why? Where are you going next? 
 
Cardio Study 
Background: Human biology is not only available via textbook. Every activity you do is biological in 
some way, and thus can offer insight into human bio generally! It is particularly evident in the 
cardiovascular system. 
Method:  

1. Make a cardio plan of running, biking, swimming, jumping jacks, going up stairs, burpees, etc 
three times per week. 

2. Follow your plan! If it’s too hard or too easy, adjust. 
3. Use your watch (or fitbit or grandfather clock) to track your heart rate in beats per minute. 
4. Measure your heart rate before, during, and after exercise every day (remember that lab?). 
5. Make a graph of your measurements over the course of 4 weeks or more this summer. 

Conclusion: 
Regular cardiovascular exercise has been proven to improve the efficiency of your entire cardiovascular 
system, meaning your body can do more with less exertion. This means that over time, with regular 
exercise, your resting heart rate can actually decrease while still supplying your cells with sufficient 
oxygen. Also, you will probably notice your recovery times decrease. The best athletes can have resting 
heart rates below 40 bpm! 



   

Remote Learning Packet 
There is no need to submit this packet at the end of the week. Enjoy your summer break! 
 

Week 9: May 25-29, 2020 
Course: 9 Geometry 
Teacher(s): Mr. Mooney sean.mooney@greatheartsirving.org 
 
Monday, May 25 
Happy Memorial Day! No School! 
 
Tuesday, May 26 - Friday May 29 
 
Dear Students, 
I hope you all are doing well!  This week, there is just a single assignment, in two chapters.  It is a little 
something I wrote, about sides and angles in triangles (trigonometry) and some other interesting ratios.  It 
is intended to be a combination of reading and discovery.  You may simply read through it all without 
stopping to really think on your own, and then it shouldn’t take very long at all--but that wouldn’t be any 
fun!  There are a few challenging problems that I pose for you to solve, and I really, really encourage you, 
at those points, to stop reading, grab a pencil and paper, and try to work out the solutions for yourself.  I 
won’t be collecting any of the work that you do this week, so it does not have to be organized or neat or 
even legible to anyone but yourself!  The point of the work that you do this week is, simply and purely, 
for your own enjoyment and intellectual growth. 
 
And then, that is it!  You will have completed your 9th grade study of Geometry.   You have come to 1

know and understand the first half of Euclid’s Elements, the standard of Geometry education for the last 
2,500 or so years.  This is no easy task!  The depth that we went to in this class surpasses most high 
school and even college geometry courses these days.  I am proud of all of you and how far you have 
come as mathematicians, scholars, and, in general, great-hearted young men and women.  Your diligence 
in your studies and especially your eagerness to understand made it a true joy for me to teach you.  I am 
very sad that we cannot end the year together, that I cannot tell you these things in person, but alas it is 
not possible.  Do not be surprised if, at the beginning of next year, I come and interrupt your 10th grade 
math class to tell you how great you all are. 
 
I wish you all a wonderful summer--full of recreation and true, good, and beautiful things--and I look 
forward to seeing you in the Fall. 
 
Sincerely, 
Mr. Mooney  

1 But only just started your life-long pursuit of it!  In fact, I have suggestions for further study / summer reading if any 
of you would like it.  Just email me! 
 

mailto:sean.mooney@greatheartsirving.org


Chapter One:  Trigonometric Ratios 
 

The Relationship of Angles and Sides in Triangles  
You may have noticed in our study of Euclid’s Elements a recurring question:  what is the relationship of 

sides and angles in triangles?  The question came up in many forms, and many propositions brought us a 

greater understanding.  For example, we saw in I.5 and I.6 that equal angles and equal sides always go 

together in a single triangle, and then we saw in I.18 and I.19 that, if the angles are unequal, the greater 

side always subtends the greater angle. 

 

Now, having studied ratio and proportion, we might be wondering:  how exactly do angles affect sides?  

By widening an angle by a certain amount, how much longer is the subtending side? Are sides and angles 

within a triangle proportional?  Or is there some different kind of relation? 

 
The truth is that angles and sides are related, and the answer does indeed lie in ratio and proportion, but 

not in the way that you might think.  Let’s take a look! 

 

The Fundamental Theorem of Trigonometry 

There is a special branch of Geometry that deals with this question, and it is called Trigonometry.  The   

“-metry” part of the word comes from the Greek word meaning measure.  The “Trigono-“ part of the 

word comes from the Greek word (trigonos) meaning triangle.1  So Trigonometry is simply “triangle 

measure”; and it deals with questions about the relationship of sides and angles in Triangles.   

 

The beginning of Trigonometry is a simple realization, combining the truths of I.32 and VI.4.  To see it, 

let’s consider the right triangle ABC.  Let’s say that one of its acute angles has a measure of 𝜃 

(pronounced “theta,” a Greek letter often used to represent angle measures). 

 

Now, since we know from I.32 that all triangles have angles that add up to two 

right angles, and since this triangle already has a right angle, we can know that 

the other two angles must add to one right angle, and therefore the remaining 

angle is 90 − 𝜃.  

 

Now imagine another right triangle DEF, with a right angle and one acute 

angle with a measure of 𝜃.  Wouldn’t it also have a remaining angle of 90 − 𝜃, 

by the same reasoning?   

 

This means that every right triangle having an acute angle with a certain measure is equiangular and 

therefore similar (VI.4) to every other right triangle having an acute angle of that same measure.  Or, put 

shortly:  every right triangle with an angle of 𝜃 is similar. 

 
1 Interesting to note that trigonos is actually a combination of tri, meaning three, and gon, meaning side.  So the 
Greeks called it a “tri-side” while we say “tri-angle.” 

 

                                                                                         



But similar triangles have sides that are in the same ratio:  see the equal ratios in these triangles below: 

    

This means that in every right triangle with an angle of 𝜃, all the sides have constant ratios!  Said another 

way: 

In right triangles, the ratios of sides are uniquely determined by the measure of one acute angle. 

 

If you think of a right triangle and you say one of the angles is, for example, 30 degrees, then it will have 

ratios of sides that are the same as in every 30-degree right triangle.  If we could figure out what those 

ratios are for our particular 30-degree triangle, we would know what they are for all of them. 

 

 

Trigonometric Ratios:  SOH  CAH  TOA 

We will soon begin to investigate what the numerical values of these ratios are, but before we do, it is 

helpful to have some vocabulary for referring to specific ratios. 

 

First, a way to name the sides of the triangle that you are talking about.  From the perspective of the angle 

in question (𝜃) there are three names that we can give to the sides. 

 

 

 

There is the side opposite the angle. 

   
 

 

There is the side adjacent to the 

angle. 

   
 

 

And then there is the hypotenuse. 2 

   
 

If we look at this right triangle, and we are thinking about how the measure of our angle would affect the 

ratios of the sides of the triangle, we see that there are three ratios to talk about. 

 
2 Since the hypotenuse is always opposite the right angle, and we will only ever be thinking about ratios in terms of 
the acute angles, we will never get “opposite” and “hypotenuse” mixed up.  Also, since the hypotenuse will always 
be adjacent to the acute angles, we name the side “adjacent” which is adjacent to the angle but is not the 
hypotenuse. 

                                                                 



 

There is the ratio of the opposite 

to the hypotenuse. 

                 

We call this ratio the Sine. 

There is the ratio of the 

adjacent to the hypotenuse. 

                 

We call this ratio the Cosine. 

And then there is the ratio of the 

opposite to the adjacent. 

                 

We call this ratio the Tangent. 

 

To remember these names in a convenient way, people remember “Soh Cah Toa.”  Try saying it out 

loud—it is rather fun to say.  Soh Cah Toa! Soh Cah Toa! Soh Cah Toa!   

 

Ok, maybe a little silly, but it’s helpful!  “SOH” stands for “Sine is Opposite: Hypotenuse.”  “CAH” 

stands for “Cosine is Adjacent : Hypotenuse.”  And “TOA” stands for “Tangent is Opposite : Adjacent.” 

 

We use these words—Sine, Cosine, and Tangent—in the following way.  If we were wondering about the 

ratio of the opposite side to the hypotenuse when there is a 30-degree acute angle, we would say: “What is 

the sine of 30 degrees?”    

 

This may take some getting used to.  Please keep in mind that, even though we say “of 30 degrees,” we 

are not exactly speaking about the 30-degree angle; we are talking about a specific ratio of sides that 

occurs when there is 30-degree angle in a triangle.  Let’s practice with this a bit. 

 

 

 

In this triangle, what is the sine of 35 

degrees? (Also written Sin50) 

 

 
 

 

 

Sin35 = AB:AC 

 

 

In this triangle, what is the cosine of 50 

degrees? (Also written Cos50) 

 

 
 

 

 

Cos50 = AC:BC 

 

 

In this triangle, what is the tangent of 70 

degrees?  (Also written Tan70) 

 

  

 

 

Tan62 = AC:AB 

 

Getting the hang of it?  Great!  Now it’s time for the real meat and potatoes of our inquiry.   



Discovering Particular Trigonometric Ratios for Particular Angles 

We said that the measure of an acute angle in a right triangle uniquely determines the ratios of sides.  That 

is, since all right triangles with a 45-degree acute angle are similar, the sine of 45 degrees—the ratio of 

the opposite side to the hypotenuse—will always be the same no matter which triangle it is!  If we were 

able to figure out what exactly that sine ratio is in one triangle (is it a 1:2 ratio? a 3:4 ratio? a 5:3 ratio? 

etc.) then we would know what the ratio is in every 45-degree-angle triangle.   

 

And that is, indeed, the question that we will begin with.   What are the sine, cosine, and tangent ratios in 

a right triangle with respect to a 45-degree angle? 

 

We are looking for a particular numerical value for the ratio:  as we 

noted above, something like 1:2, or 5:3.  But looking at the diagram of 

ABC to the right, we might wonder how it is possible to get any 

numbers out of it.  We don’t know the length of any of them! 

 

The trick here is that, since we know that all 45-degree right triangles 

are similar, we can choose a length to get us started and it does not 

matter what length we choose.  We cannot choose all of the lengths, 

because then we would be determining the shape of the triangle in a 

way not based on the angle, but if we choose one side length and 

figure out the others based on it, we will not distort the shape.    

 

So let’s say that the length of AB is 1.  Now, can we find the length of the other sides?  Now if the angle 

we are looking at is 45 degrees, what is the measure of the other angle?  Knowing that they all must add 

up to 180 degrees, we can see that the remaining angle is also 45 degrees, making this an isosceles 

triangle.  Therefore, if we say AB is 1, then BC also equals 1.   

 

And already we are able to answer one of our questions:  what is the tangent of 45 degrees?  Remember 

that tangent is the ratio of the side opposite our angle to the side adjacent to our angle.  Here, we have a 

1:1 ratio of sides.   We can therefore say that Tan45 = 1.  (And do you see that, had you chosen 3 as your 

length for AB, then BC would also have to be 3, and you would get a 3:3 ratio, which is equivalent to a 

1:1 ratio.  
1

1
=

3

3
= 1.  The same, of course, would be true for any number you originally chose.) 

 

Thus we have the tangent of 45 degrees!  This is a great success!  45-degree angles in right triangles will 

always result in a 1:1 ratio of opposite and adjacent sides.   But how to determine the sine and cosine?  

These both involve the hypotenuse, whose length we do not know yet.   

 

I don’t want to give away all of the fun of discovery, 

so let me pause here and let you try to discover it on 

your own.  

 

 Try to discover the length of the hypotenuse, and 

then use that to discover the remaining ratios:  sin45 

and cos45.  The solution will follow on the next page 

but, to get you started, let me give you a little hint:  

think about that very important and glorious Book I 

proposition that tells us about the relation of sides of 

a right triangle! 

 

 

 

          



How did it go?  Did you find them?  If you discovered 

them on your own, you noticed that the way to 

determine the length of the hypotenuse was with the 

Pythagorean theorem (I.47).  If each of the legs have 

lengths of 1, then the squares on them have areas of 1.  

But the area of the square on the hypotenuse equals the 

sum of the areas of the squares on the legs.  Therefore, 

the area of the square on the hypotenuse is equal to 2.   

 

To determine the length of the side of the square, we 

just need to ask what number times itself makes two?  

This should ring a bell from last year: the answer to 

that question is the square root of two (written √2).   

 

Therefore, the sine of 45 degrees is the ratio 1: √2.   And the cosine of 45 is also 1: √2. 

 

Thus, sin45 =
1

√2
,   cos45=

1

√2
, and tan45 = 1.  The sine and cosine can be further simplified or turned into 

decimals, but we will leave them as they are for now.3 

 

Congratulations, we have discovered our very first trig ratios!  These values are universal, and are the 

same for every 45-degree right triangle! 

 

Let’s try to discover some more!  You’ll notice that the 45-degree angle was a nice choice because it 

resulted in an isosceles triangle.  Not all angles work out so nicely.  Here is one that, while trickier than 

45 degrees, also has a solution that, with a little creativity, we can come to on our own.   

 

Find the sine, cosine, and tangent of 30 degrees.  Then, while you’re at it, find the sine, cosine, and 

tangent of 60 degrees.  (I say “while you’re at it,” because when one angle in a right triangle is 30 

degrees, the other angle is 60 degrees.) 

 

To help you get started on this, let’s choose the length of one side.  Let’s make BC = 1. If you would like 

a very helpful hint, see the footnote at the bottom of this page.4  The solution will follow on the next page. 

 

 

 

 

 

 

 

 

 

 

 

 
3 Those of you familiar with the “no roots in the denominator” rule and the trick for simplifying them will know 

that it is more proper to write the sine and cosine ratios as 
√2

2
. 

4 Since 60 degrees is the angle measure of an equilateral triangle, try turning your triangle into the half of a larger 
equilateral triangle.   That may help you find a second side length. (And if you find a second side length of a right 
triangle, you know how to find the third!) 

                             

        

            



How did it go?  We will go through the solution in steps, so if you have not gotten the solution yet, and 

you read something helpful here, I encourage you to stop, go back to the previous page, and see if you can 

get it from there. 

 

The first trick is, as I said in the footnote hint, to make your triangle 

the one half of a larger equilateral triangle, by creating a congruent 

triangle on the other side of AB: 

 

Therefore, since all the angles would be 60 degrees each, the 

triangle is equilateral.  Furthermore, since each half would be 

congruent, if BC = 1, then the whole DC would have to equal 2.  

That in turn, since the triangle is equilateral, would mean that AC is 

also equal to 2.  And we have a second side length! 

 

 

 

 

 

 

From there, we can reason by I.47 to the length of the third side of 

our original right triangle. 

 

The square on 2 would have an area of four, and the square on 1 

would have an area of 1.  Therefore, the square on the other leg 

would have to have an area of 3.  Therefore, the length of the 

remaining side must be the square root of three:  √3. 

 

    

 

Therefore, the trigonometric ratios are as follows: 

𝑠𝑖𝑛30 =
1

2
      𝑐𝑜𝑠30 =

√3

2
   𝑡𝑎𝑛30 =

1

√3
 

 

𝑠𝑖𝑛60 =
√3

2
      𝑐𝑜𝑠60 =

1

2
     𝑡𝑎𝑛60 =

√3

1
 

 

 

 

Congratulations!  You have discovered the trigonometric ratios for a total of three different angle 

measures!  This is no small accomplishment.   

 

Though we won’t do this ourselves, mathematicians have found ways of knowing the ratios for any acute 

angle measure, and have organized them into a chart called a “Table of Trigonometric Values,” as you 

can see for yourself below.  You will see that there is a numerical value for the sine, cosine, and tangent 

ratios for every whole-number angle between 0 and 90 degrees.5 

 
5 What would it mean to have a trigonometric ratio of 0 or 90 degrees?  Is that possible? 

 

 



 

 



Chapter Two:  Other Important and Interesting Ratios 
 

The Golden Ratio 

If you have followed along up until now, nice work!  If you spent time trying to figure out each ratio on 

your own, it could have taken you a long time.  If you are not too tired or worn out, I have one last 

problem I want to share with you.   

 

Earlier this quarter, you learned about the legendary “Golden Ratio.”  I mentioned to you at the time that 

it was difficult to understand it fully without a solid foundation in ratio and proportion.  We now have that 

foundation, so let us return.   

 

The Golden Ratio is a ratio of the lengths in a line cut at a particular point, such that the whole is to the 

larger part as the larger part is to the smaller part.  Picture a line cut into parts a and b, such that 
(𝑎 + 𝑏): 𝑎 ∷ 𝑎: 𝑏.   

 

 
 

Each of these ratios, (𝑎 + 𝑏): 𝑎  and 𝑎: 𝑏, are the Golden Ratio.  As you can see, for any given line, there 

is only one place to cut it so that this proportion emerges.   We used II.11 to find that very point. 

 

Can you guess what’s coming?  If the Golden Ratio is always the same, can we find a specific number for 

it?  For example, is it 2:1?  Or 4:3?  What is the numerical representation of the Golden Ratio? 

 

We can easily see by a kind of guess-and-check method a lot of ratios that it is not.  For example, 2:1 does 

not work because the proportion (2 + 1): 2 ∷ 2: 1 is clearly false.  We see the same result for 4:3 and 

many other ratios we might be tempted to try.   

 

Instead of guess-and-check, let’s try a method similar to the one we used earlier.  Let’s look at a 

diagram—our construction of the Golden Ratio.  Here, AB was the original line, and we cut it in the 

Golden Ratio at G, such that 𝐴𝐵: 𝐴𝐺 ∷ 𝐴𝐺: 𝐺𝐵. 

 

If we let AB = 1, find the ratio of AB:AG or AG:GB and you 

will know the numerical value of the Golden Ratio! 

 

Just to refresh you on the construction, 

1) square ABCD was built on AB 

2) AC was bisected at E 

3) Circle FBD was drawn with center E and radius EB 

4) Square AFGH was built on AF. 

 

Now, letting AB=1, find AB:AG.6   Here is my 

recommendation about the order in which to proceed: 

1) Find AC and then AE 

2) Find EB 

3) Find AF 

4) Find AG 

5) Write AB:AG as a ratio.  This will be the Golden Ratio! 

 

Give yourself some time to discover the ratio on your own.  The solution is on the following page. 

 
6 I recommend finding AB:AG, rather than AG:GB, just to avoid some difficulty simplifying fractions later on. 

 

       



Here is the solution: 

1) Since AB = 1, AC must = 1 also, because ABCD is a square.  Since AC was bisected, AE = 
1

2
 

 

2) Since AE= ½, and AB = 1, therefore EB = √
5

4
, which simplified is equal to 

√5

2
 

 

3) Since EB = 
√5

2
 , EF = 

√5

2
 as well, because they are radii of the same circle FBD. 

 

4) Since EF = 
√5

2
 , and AE = ½ , AF equals the difference between them:   

√5

2
−

1

2
  ,  or  

√5−1

2
 

 

5) Since AF = 
√5−1

2
, and AF and AG are sides of the same square, AG = 

√5−1

2
  as well. 

 

6) Since AB = 1, and AG = 
√5−1

2
, the Golden Ratio is 

1

√5−1

2

.   

7) Simplifying this,7 we get 
1+√5

2
.  This is the numerical value of the Golden Ratio! 

 

The Golden Ratio, thus, is an irrational number.  The decimal approximation is ≈1.618033989.  The 

symbol traditionally used to represent this number is 𝜑 (the Greek letter “phi”). 

 

The Fibonacci Series 
The Golden Ratio has a very interesting connection to the Fibonacci Series.  Essentially, the Fibonacci 

Series is a series of numbers, beginning with 0 and 1, and following a pattern in which the next term in 

the series is arrived at by adding the previous two terms.  E.g. to get the 3rd term of the series, add 0 and 1.   
 

𝟎, 𝟏, 𝟏, 𝟐, 𝟑, 𝟓, 𝟖, 𝟏𝟑, 𝟐𝟏, 𝟑𝟒, 𝟓𝟓, 𝟖𝟗, 𝟏𝟒𝟒 … 
 

The Fibonacci Series, oddly enough, was first discovered as a model to represent reproduction patterns of 

rabbits, and then was subsequently discovered in more and more natural phenomena.  For example, 

pinecones and nautilus shells follow a Fibonacci pattern of growth.  Very mysterious! 

 

Now, try taking any two numbers in the sequence, and take the latter in ratio to the former.  For example, 

5: 3, or  8: 5, or 55: 34.  It turns out that, as you go further along in the pattern (moving out further and 

further to the right), the ratios get closer and closer to 𝜑 (the Golden Ratio).  Try it yourself!  If you 

divide any pair of adjacent numbers, the latter by the former, the number will get closer and closer to our 

decimal approximation: 1.618033989.  

 

A mathematician eventually proved that, as the series goes to infinity, the ratio becomes equal to 𝜑.   
 

The Ratio of Circumference to Diameter 

Another very important ratio is the ratio of the circumference to the diameter in a circle.  It was 

noticed thousands of years ago that a circle’s circumference was always about three times longer 

than its diameter:  that is, the ratio of circumference to diameter was about 3:1.  It has since been 

discovered that the ratio is irrational, and it is represented with the Greek letter “pi”: that is, 𝜋.  A 

decimal approximation of this ratio is ≈ 3.141592654.  (That is, the circumference of every circle is 

roughly 3.14 times longer than its diameter.  Thus,  𝐶 = 𝜋𝑑  ).  How could you get a numerical value for 

𝜋…?  It’s a great question but, unfortunately, we are out of time in this packet.  Maybe another time! 

 

7 The simplification of this involves some tricky algebra.  Multiply by 

2

√5−1
2

√5−1

, and then by  
1+√5

1+√5
  in order to eliminate 

the resulting radical in the denominator. 



Congratulations!  You are now officially done!  Thank you again for your hard work this year.  

And now, as a little parting gift to you all, here is some ancient wisdom about the beauty and 

power of mathematics. 
_____________________________________________________________________________________ 
 

“[Mathematics is] the bridge that takes us from the senses and opinions to the 
mind and understanding, from the concrete and familiar objects to immaterial 
and eternal abstractions, from matter to soul.”      
 

- Nichomachus of Gerasa 

 
 
 
 
 
 

Then, my noble friend, geometry will draw the soul towards truth, and create 
the spirit of philosophy. 

- Plato 

 
 
 
 
 
 
 
 

“The knowledge of which geometry aims is the knowledge of the eternal.” 
 

- Plato 

 
 
 
 
 
 
 

“Those who assert that the mathematical sciences say nothing of the beautiful 
or the good are in error.”      

- Aristotle 
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Week 9: May 25-29, 2020 
Course: Humane Letters 9 
Teacher(s): Mr. McKowen (robert.mckowen@greatheartsirving.org) 

Mr. Mercer (andrew.mercer@greatheartsirving.org)  
Mrs. Hunt (natalie.hunt@greatheartsirving.org)  

 
Monday, May 25 
 
Happy Memorial Day! No School! 
 
Tuesday, May 26  
 
Attend today’s mandatory seminar to conclude our time together. The questions with longer explanations 
are in last week’s packet. Here are the brief versions of questions for today.  

1. How does what we have read this year, and what we have studied in history or government, reflect 
the enduring tension between living in common with others and finding personal happiness? 

2. Looking at what we have read and studied, what is the fundamental nature of man? 
3. To what extent are we continually affected by our past? 

Wednesday, May 27- Friday May 29 
 

1. Read “The Nature and Aim of Fiction” by Flannery O’Connor found at the end of this packet. 
2. Questions to reflect on via writing in your notebook: 

 
a. What is a bold claim or sentence made by O’Connor that stood out to you? Clearly write it 

out. Why did it stand out to you? 
b. How is being a writer different from someone who is actively writing?  
c. What is the nature and aim of fiction? 

 
3. Optional: Watch the Stratford Festival production of The Tempest and reflect on the following 

questions. The play is found on Google Classroom. 
 

a. What is the effect on the story of the director’s decision to cast Prospero as a woman? 
b. What did you especially like about this production? 
c. What would you have done differently if you were directing The Tempest? 

 

mailto:robert.mckowen@greatheartsirving.org
mailto:andrew.mercer@greatheartsirving.org
mailto:natalie.hunt@greatheartsirving.org
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There is no need to submit this packet at the end of the week. Enjoy your summer break! 
 

Week 9: May 25-29, 2020 
Course: Latin III 
Teacher: Mr. John Bascom 
 
 
Monday, May 25 
 
Happy Memorial Day! No School! 
 
 
Tuesday, May 26 - Friday May 29 
 
My dear 9th Graders, 
 
Our work for the year is nearly over. You will not be turning in anything for this week, so it is on your 
honor to attempt it. For your final week I give to you a challenge. Below are five passages taken from 
stories that you are most likely quite familiar with. None of these texts were originally written in Latin, 
but have been translated into Latin. Your challenge: first, see if you can discover what book the passage 
comes from; second, see if you can discover what is going on in the passage.  
 
Finally, I bid you farewell. Thank you all for your excellent work this year, you were a joy to teach. I 
wish you well this summer and look forward to seeing you again next year.  
 
Valete, 
 
Mr. Bascom  
 
Passage 1:  
Nocte ballationis, pater, noverca, et filiae novercae ad ballationem profecti sunt. Cinerella, in foco sedens 
et lacrimans, repente magnam lucem vidit. Femina pulcherrima in media luce stabat. “Tua iuno sum. Cur 
lacrimas, Cinerella?” Cinerella feminae de ballatione narravit. “Sine difficultate,” clamavit tutrix, et 
vestes Cinerellae virga tetigit. Statim sordida stola evanuit, et pulchra nova stola apparuit! Et armillae et 
torquis et pulchri calcei vitrei apparuerunt! 
… 
Brevi Cinerella ad ballationem pervenit. Tam pulchra erat ut filius regis, eam videns, statim eam adamare 
inciperet. Filius regis alias puellas reliquit et cum Cinerella plurimam noctis ballabat. 
 
 



 

Passage 2:  
‘Heus, ecquis domi est?’ 
Fuit intus rumor quidam sternutamenti similis et deinde denuo silentium. 
‘Dixi equidem et dico: ecquis domi est?’ clamavit Pu magna voce. 
‘Minime,’ respondit vox; deinde subiunxit: ‘Noli tam magna voce clamare. Iam in primo te clarissime 
audivi.’ 
‘Malum!’ dixit Pu. ‘Nemo prorsus adest?’ 
‘Nemo!’ 
Winnue ille Pu caput foramine extraxit, aliquamdiu cogitabat et secum cogitabat: ‘Aliquis adesse debet 
quia aliquem “nemo” dixisse oportuit.’ Caput ergo iterum in foramen inseruit et dixit: 
‘Heus, Lepus, esne tu?’ 
‘Non sum,’ dixit Lepus nunc mutata voce. 
‘Nonne haec vox Leporem sonat?’ 
‘Non puto,’ dixit Lepus. ‘Nollem sonaret.’ 
‘O!’ dixit Pu.  
Caput e foramine extraxit, aliquamdiu meditatus est, deinde caput iterum immisit et dixit: 
‘Quaeso bona venia, dic mihi: ubi est Lepus?’ 
‘Abiit ad amicum suum Ursum Pum visendum, quia ille ei ex animo amicus est.’ 
‘Sed egomet sum ille!’ exclamavit Pu obstupefactus. 
 
Passage 3: 
et pastores erant in regione eadem vigilantes et custodientes vigilias noctis supra gregem suum 
et ecce angelus Domini stetit iuxta illos  
et claritas Dei circumfulsit illos et timuerunt timore magno 
et dixit illis angelus 
nolite timere 
ecce enim evangelizo vobis vobis gaudium magnum quod erit omni populo 
quia natus est vobis hodie salvator qui est Christus Dominus in civitate David 
et hoc vobis signum 
Invenietis infantem pannis involutum et positum in praesepio 
et subito facta est cum angelo multitudo militiae caelestis 
Laudantium Deum et dicentium 
gloria in altissimis Deo 
et in terra pax in hominibus bonae voluntatis 
 
 
 
 
 
 
 
 



 

Passage 4:  
“nunc est officium effractarii*,” nani Bilbonem significantes inquiunt. “tibi prodeundem est ad lucem 
comperiendam, quid ea significet, et num omnia omino tuta sint atque callida,” Thorinus hobbito inquit. 
“nunc exi atque cito redi, si omnia sit salva. si non, redi si potes! si non potes, bis cane similis tytoni* 
albaee atque semel similis megascopi*, tum quidcumque agere possimus, agemus.”  
 
effractarius, -i : burglar 
tyto, -onis alba : barn owl 
megascops, -opis : screech owl 
 
Passage 5: 
crepitum arcus cursualis et sonitum epistularum in tapete calceis purgandis cadentium audiverunt. 

‘afferto epistulas, Dudley,’ inquit Avunculus Vernon actis diurnis celatus. 
‘iube Harrium eas afferre.’ 
‘afferto epistulas, Harri.’ 
‘iube Dudleum eas afferre.’ 
‘fodicato eum baculo isto scholastico, Dudley.’ 

Harrio, baculo scholastico eluso, epistulas petebat. in tapeti tres res iacebant: publici cursus chartula a 
Margareta sorore Avunculi Vernon ferias in insula Vecte agente missa et involucrum fusum in quo 
mercium venditarum ratio inesse videbatur et - epistula ad Harrium missa. 

quam sublatam Harrius intuebatur, corde sonitum imitante ingentis catenae elasticae. nemo enim 
tota vita unquam ad eum scripserat. nesciebat autem quis scripturus esset. nullos amicos habebat, nullos 
praeter Dursleos propinquos - bibliothecae non adscriptus est, itaque ne libellos quidem impolitos 
acceperat librorum redditionem postulantes. haec epistula aderat tam claris litteris inscripta ut error non 
posset fieri: 

Dominus H. Potter 
Armarium sub Scalis 

IV Gastatio Ligustrorum 
Querela Parva 

Comitatus Surreyiae 
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Week 9: May 25-29, 2020 
Course: Music 
Teacher(s): Mr. Zuno 
 
 
Monday, May 25 
Happy Memorial Day! No School! 
 
Tuesday, May 26 - Friday May 29 
This week,  

1) Take a good look at this instrument reference chart.  Once you have done this,  
2) Listen to this piece of music by Debussy and name the instruments you can identify.  

Which colors represent these instruments? 
Which of the instruments on the chart did you hear in the performance? 

3) As you can see, each instrument has a range of possible notes.  Why is it important to know more 
specific information about ranges, such as detailed information about timbral characteristics? 

 
4) Next, please listen to this music by Thomas Tallis.  Using the chart below, keep in mind which 

voices are singing at any particular moment in the motet. 

 

https://drive.google.com/open?id=1Y0C5Fxl6mZeDsD25VMknwnbpk16lIZ2O
https://www.youtube.com/watch?v=S0A48ZXk6ww
https://www.youtube.com/watch?v=Z3FJxDsa-5k


 

 

 
 



Piccolo

Flute

Oboe

English Horn

Clarinet

Bass Clarinet in Bb

Bassoon

Double Bassoon

Horn in F

Trumpet in C

Tenor Trombone

Bass Trombone

Tuba

Timpani

Harp

Violin

Viola

Cello

Double Bass





































Instrument Ranges

D4 — C7








Sounds 1 Octave Higher



Timbral Characteristics

Quiet, easily covered,
hauntingly hollow
sound




Weak, but
soft + mellow





Bright + clear













Shrill







Dynamic Curves

Flutes















-Faster articulations                                                                           
-Dynamic curve similar to flute but with exaggerated                       
  contrast  
-Solo piccolo in mid+low registers - valuable voice
-High piano (p) - still shines through orchestral tutti

-More agile than flute
Piccolo

Additional Comments
© 2007 D. J. Prescott







 

B3 — D7










 Only use B6 upwards at the

end of an upward-rushing  f-fff scale.

These trills and tremolos are
unplayable on the flute.




 


 






Cold + weak,
but luscious





Sweet, but with
little carrying
power





Clear + brilliant



 







Shrill +
penetrating






-Agile
-Fast articulations   
-Rapid scales         
-Intonation good except from G6 upwards: 
      Also at this register, 2 flutes produce obvious  
beats which are more obvious with 4ths+5ths, less
so with 3rds+6ths

Flute

-Easily masked below C5 (above mid C)

-Double, triple+flutter tonguing
-2+ = Increased mass, not volume

-Wide leaps                               
















Bb3 — A6





 



These notes are hard to play at
dynamics less than mf.




Thick, heavy, wild
+ hard to subdue



 

Warm, prominent,
reedy, + poignant






Thin, but clear






 



Pinched +
ineffective









Oboes








-Agile
-Expressive             
-Precise staccatos          
-Rapid scales        
-Smooth legato - even with wide leaps
-Double, triple tonguing. Flutter tonguing rare but possible

Oboe

-All trills+tremolos possible (trems wider         
  than perfect 4th are awkward)

-Vibrato - standard element
-Trills+ornaments sound clear                          





Sounds
(perfect 5th
lower)

E3 — B5










Written



 B3 — F#6

 









Deep, rich
+ intense





Mellow, reedy,
sonorous





Thin, pinched

 

 -As agile as oboe
-More delicate and slightly quieter than oboe                                  
-Precise attack                                                                                   
-Pointed staccatos                                                                              
-Rich in upper partials

English Horn





 



 



A Clarinet
Sounds
(minor 3rd
lower)

C#3 — F#6

Bb Clarinet
Sounds
(major 2nd
lower)





D3 — G6









Eb Clarinet
Sounds
(minor 3rd
higher)

G3 — C7











All written

E3 — A6







Written

Avoid major 2nd trills
on these notes, when the
part is solo, or exposed.
OK when used in tutti.





























(Written)





Chalumeau register:
deep, rich + dark

 

'Throat tones':
rather pale, fuzzy
+ lifeless

 

Clarino register:
bright, incisive,
expressive






Piercing, shrill,
flute-like











Clarinets
 (written)











-Agile

-Tremolos - good    
-Smooth legatos       

-Staccato not as pointed as double reeds, so should be
  compensated for when used with oboes and/or bassoons                 
-Dynamic range greater than other woodwinds - all dynamics
 are available in all registers (attacks can be almost inaudible)

Clarinet -'Eb' more shrill without much chalumeau
-All major+minor 2nd trills possible                
  (tricky ones listed opposite)
-No problem crossing break from Bb4-B4     





Sounds
(major 9th
lower)

Db2 — G5







Written



 



Eb3 — A6





 



Chalumeau register:
deep, rich, very dark +
mellow - goblinesque



Clarino register:
diffused + windy



 

Thin, but clear




-Agile - almost as much as clarinet
-Fluid                                                                                               
-Useful ensemble voice - gives clarity to cellos + d. basses                
-Solo - distinguished + strikingly individual tone                            

Bass Clarinet





Bb1 — E5




 




(





 







, 





Avoid trills (major or minor 2nd)
from low Gb downwards, or on
all Db's, Eb's, Gb's or on A4.



or







 



)






  



 

 






 





Sonorous, brittle,
dark, vibrant, sinister
+ dry (soft attacks
and true pp's impossible)



 

Sweet, more subdued,
but expressive, horn-like,
transparent +
blends well








Thin, but intense



Very focused, nasal, bright + unique





 

Thin + often pinched












Bassoons








 -Often doubles string melodies in unison, or in 8va below
-Agile - except lowest 5th and above G4:      
-Rapid tonguing - single usual, but double    
  + triple also possible
-Rapid loud or low passages need lots of breath
-Excellent as solo voice in upper range
-Divide tricky rapid passages below F2 between 2 bassoons 

Bassoon

-Wide leaps


 














Bb1 — C5

 Sounds 1 Octave Lower








Growly, brittle,
dark + full



 

Rough, but focused
+ expressive








Poor quality,
easily masked




 -Expressive                
-Slightly less agile than bassoon, so make parts simpler                  
-Good bass to p-mf  brass or woodwind ensemble                           
-Reedy and growly                                                                              
-Adds unobtrusive pitch centre to low double basses
-Often doubles double basses in unison and doubles
   cellos in 8va below

Double Bassoon
-Well-focused











Sounds
(perfect 5th
lower)

G1 — F5







written





D2 — C6








Sounds

Pedal tones (black notes)
and lower range: write only
as long holding notes.





 


 


 



 




Dark, unfocused,
weak, + easily
covered







Deep + solid



Warm, expressive
ppp-mp = Haunting + dark
mf-fff = Heroic + brilliant



Bright + heroic




 

Brilliant, loud
+ exciting



Hard to play
ppp-p
above 
written A4.




Horns
 (written)















 -Not very agile - leaps over 1 8ve should be used sparingly
-Tonguing is less incisive than other brasses, but pro players         
  can perform double, triple and flutter tonguing
-Trills: i)Lip-commonest+smoothest type. Most whole-step            
           lip trills above written Bb4, above mid C, are possible 

-High notes lack accuracy+security, more so in soft passages

Horn

ii)Valve-Best are minor 2nds throughout whole range

-Stopped notes:Soft=Delicate, Loud=Ominous bite!





 


F#3 — D6










Rather dull







 Clear, bright, +
most articulate









Brilliant,
but strident









Trumpets









 -Very agile - rapid passages, wide leaps
-Rapid tonguing easy - double, triple or flutter                                  
-Trills: All major + minor 2nds possible                                        
-Tremolos: minor 3rds+up are hard to play fast, but possible         
  if both pitches require little or no change of fingering
-Slurs: All possible, but bigger than 1 8ve ascending and
  bigger than a 6th descending are difficult

Trumpet








E2 — D5






 



Pedal tones: Bb1 is easily playable. Below that
the notes become increasingly insecure. G1 is
usually the bottom limit for most players.






  






 



 







Dark, less strong,
+ tubby, but
good pitch focus






Firm, powerful,
rich +
sonorous

All Trombones:-
ppp-pp = Soft cushion of sound
p-mp = Horn-like + mellow
mf-fff = Assertive, massive + powerful









Very intense












Trombones



 














 -Responsive and flexible

-Rapid tonguing easy - double, triple or flutter
-Good balance with orchestra in any voicing   
-Chords in open or close voicing - good
-Unison or 8ve doubling - good
-Sustained chords good, but not for too long above mf

-Agile from Bb3 upwards (less so below that):

Tenor Trombone
-Legato tonguing used frequently
-Glissandi

-Fast-moving passages
           are unidiomatic

























C2 — D5



 
 

Pedal tones: Full sound with great carrying
power. More secure than Tenor Trombone's
pedal tones. Do not make them very rapid.



  










 






 



Heavy + quite strong

 

 

Deep + solid





Very
powerful








-More secure lower range + pedal tones                                            
-Requires more breathing spaces in music passages                          

-Darker, more somber tone

-Glissandi                                                                                             

Bass Trombone








D1 — F4

Lower notes:
Always use
ledger lines,
not 8ve sign.





 










 



Pedal tones: Hard to play,
but possible. Best approached
step-wise, or, if by leaping,
use tempo 'rubato ad lib' .





Deep, heavy,
flabby, blurred +
less agility

 



Very strong,
smooth, + mellow




ppp-mp = Smooth, horn-like, but more
able to cut through orchestra than horn
mf-fff = Rich + powerful



Getting weaker
but quite intense,
+ strained

 





Tubas








-Agile
-Rapid tonguing - double, triple or flutter                                         
-Requires lots of air, especially in lower register + at f-fff                   
-Always use ledger lines for lower notes                                             
-Uniform expressiveness throughout range
-Usually used as bass line, or doubles bass line 8ve lower
-Solo: Mellow + smooth

Tuba










C2 — A2



32"




F2 — C3

28"



The centre range of each drum produces the best tone.

 

Bb2 — F3

25"




D3 — A3

23"


20" (Piccolo)



F3 — C4




-5 Ranges:The best tone is in the centre of each drum's range
-Each drum's lower range=Dull+thumpy, Upper=Hard+pingy       
-Can be muffled with cloth                                                                

-Soft sticks  = Warm, more resonant
-Struck dead centre = Darker, more ominous - less ring                  

Timpani

Hard sticks = Louder + greater clarity -Glissandi 



Normal
Range







Harmonic
Range

Sounds 1 Octave
Higher: write this
information
into the score






Light + clear, but
with small dynamic range,
little carrying power
+ quick decay

 









Harp
 





-All 8ves affected by changing 1 pitch class pedal, except the lowest 2 strings             
  which have to be tuned manually
-Allow approximately 0.5-1 second per pedal change, which can be done while           
  playing as long as that pitch is not played                    

-Only the left hand can reach lowest 8ve

Harp
-47 strings, 7 pedals for each pitch class. Only 1 b, § , or # tuning per string.                 

-Harmonics: Left hand-up to 3 close harmonics (not over a 5th apart),     
right hand-only 1 harmonic. Must be all b, § , or # per hand.

-Flat b strings resonate more than

          natural § or sharp # strings.       









Cb1 — G#7



 A2 — F5



 



Somber, dark + sonorous



Very rich + warm










-Chords of 4 or less notes per hand are possible
-Thumb+3 fingers used: So favour large intervals between upper pitches, and
  avoid large intervals between lower pitches                                        

-Tremolos: Fast and loud tremolos possible, using 2 strings tuned to same note                         
-Average hand span interval of 10th from thumb > ring finger                                        

-Glissandi: 1-handed, 2-handed, up, down or both, single notes or chord gliss.
  Can change the tuning in mid gliss.

-Bisbigliando: Delicate rustling trems at ppp - mp only + less clear articulation      





Normal
Range

G3 — E7 (B7)




  solo
group



Natural Harmonics

Harmonic
Range



 

Artificial Harmonics, some of which can
also be performed as natural harmonics.

























































Pizzicato
Range

Pizz.




Above E6
double with
woodwind





String:


 G - Rich + dark.
Higher range less
focused but more
intensity.





D - Calm, fuzzy
+ introspective.



 


A - Unique and 
expressive. More
mellow than E string
in the same range.






E - Brilliant with best
carrying power.
Softly-unworldly shimmer.
Not placid, penetrating.







 solo
group



- uniform -

-Most agile, responsive + versatile of strings

-Col Legno: Tap string with wood of bow-hard, clattery sound (ord.=Bow with the hair of the bow)                
-Sul Tasto: Bow over the fingerboard

-Ponticello or Sul Ponticello: Bow near bridge                                                                                                         
-Multiple stops: i)Double:Adjacent strings, all dynamics, can sustain, easy to play                                                
 
 

ii)Triple: Only mf-fff. If 2 open + 1 stopped string - easy
iii)Quadruple: Only f-fff

-Prés de la table: Guitar-like, plucked near soundboard

Violin
-Glissandi
-Pizzicato: Can play 2 at once

-Sons Étouffés: Dampen notes-dry stacc.





Normal
Range

C3 — C6 (A6)








solo
group



Natural Harmonics

Harmonic
Range








Artificial Harmonics, some of which can
also be performed as natural harmonics.












































Pizzicato
Range



Pizz.







Above A5
double with
woodwind





String:



  C - Dark + thick.
ppp-mp = Delicate, rich
mf-fff = Vitalising







 The middle strings provide a good tone
for an accompaniment and can give subtle
   reinforcements to other instruments.



G - Moderately rich



 


D - Quiet warmth







A - Penetrating, brilliant,
reedy + unique




 solo
group

- dynamic - 

-Good for doubling melodic lines at 8ve or in unison with violin
-Unison with English Horn = Rich + romantic                                        
-Can reinforce + double cello, acting as a small cello                               
-Good used as the only bass part - solid, but not heavy foundation         
-Usually divisi, not multiple stops, for 2, 3, or 4 pitches (but it can
  play multiple stops - same limitations of multiple stops as violin)
-Excellent used in or as accompaniment - rhythmic figurations, or harmonic structure         

Viola

-Pizzicato: More ring + body              
  than violin   
-Glissandi

-Solo: mellow + mellancholy             
-Can be used as an inner voice



Normal
Range

(Cello uses tenor or treble
clef for higher passages)

 C2 — A5 (D6)







solo
group


Harmonic
Range



Natural Harmonics




Artificial Harmonics, some of which can
also be performed as natural harmonics.

























































Pizzicato
Range


Pizz.







Above C5
double with
woodwind

 

String:




C - Heavy + rich.
ppp-mp = Soft, easily
drowned out
mf-fff = Powerful




G - Grave +
reflective. Lighter
than C string,
but similar.



 


D - Tranquil, warm
+ not much bite.
Brighter than C or
G string.







A - Expressive, powerful,
rich, melodious + vibrant.
The most expressive of all
the strings.






 solo

group

- range -

-Agile, expressive, melodic, mellow+warm                                                                                              
-Can play complex+intricate lines   
-Bass lines: Clear+focused. Subtle or aggressive
-Often scored above viola where it is very assertive

-Multiple stops:
i) Double: Adjacent strings, all dynamics, can sustain,
easy to play. Avoid 2nds + 8ves unless 1 string is open.
ii)Triple: Best at f-fff. At mf or less the chord is broken.   

-Avoid wide tremolos

-Glissandi

Cello

-Harmonics: Natural-up to the 12th partial - good
-Pizz. Harmonics: Also good and sustain well!         

-Ponticello: Bow near bridge - very effective           
-Sul Tasto: Bow over the fingerboard - very good    

-Pizzicato: Good ringing quality + wide
  dynamics. Light, rapid. Pitch is well-focused     

-Solo: Comanding upper register. Also
  good in mid and lower lines







C Extension

C2 — D5 (G5)

Normal
Range



group

Sounds 1
Octave
Lower

solo












Practical Natural
Harmonics


actual sounds

































































































































































Pizzicato
Range





Sounds 1
Octave Lower

Pizz.









String:



 



C Ext.




  E - Dark, somber
+ slightly dull.
Ominous+forboding.




A - Ponderous.
More buzz than E
string, but a bit bland.






D - Rich, mellow
+ reedy.






G - Very rich + expressive. It can be
melodious or agressive + can rival any
string in the orchestra for expressiveness.







 solo

group
-Less agile than other strings
-Double stops: Best if 1 string is open
-Mid-upper range has a powerful intensity           
-Pizzicato: Excellent, warm, full, sustaining.
  Good at ppp-fff. They can provide the only        
  necessary bass to a complex tonal structure!      
-Natural Harmonics: Easy + good. They can provide an alternative to other string
  section tones because they are in the middle of the string section range.

Double Bass
-Ponticello (bowing near the bridge):

-Long pedal notes: staggered in a group of d. basses      
  due to the short bow (a solo player has to be skillful
  to avoid breaking long held notes)

-Sul Tasto (bowing over the fingerboard):                   

-Try to avoid dividing basses in 8ves



-Glissandi

Both very
effective!



Bibliography

-Adler, Samuel
The Study of Orchestration

3rd ed. New York: Norton, 2002.

-Berlioz, Hector
Treatise on Instrumentation

Enl. and rev. Richard Strauss. Tran. Theodore Front.
New York: Dover, 1991.

-Blatter, Alfred
Instrumentation and Orchestration

2nd ed. New York, Schirmer Books, 1997.

-Forsyth, Cecil
Orchestration

2nd ed. New York: Dover, 1982.

-Jacob, Gordon
Orchestral Technique

3rd. ed. London and New York: Oxford University Press, 1982.

-Kennan, Kent  and Grantham, Donald 
Technique of Orchestration

6th ed. New Jersey: Prentice Hall, 2002.

-Rimsky-Korsakov, Nikolai
Principles of Orchestration

Ed. Maximilian Steinberg. Trans. Edward Agate.
New York: Dover, 1964.

-Piston, Walter
Orchestration

London: Victor Gollancz Ltd, 1955.

-Ray, Don B.
Orchestration Handbook

Milwaukee: Hal Leonard Corporation, 2000.

© 2007 D. J. Prescott



   

Remote Learning Packet 
There is no need to submit this packet at the end of the week. Enjoy your summer break! 

Week 9: May 25-29, 2020 
Course: Physical Education 
Teacher(s): John.Bascom@GreatHeartsIrving.org 
                   Joseph.Turner@GreatHeartsIrving.org 
                   James.Bascom@GreatHeartsIrving.org 
 
Monday, May 25 
Happy Memorial Day! No School! 
 
Tuesday, May 26 - Friday May 29 
 
Dearest students,  
 
The year is coming to a close and the summer is almost upon us. For your final week of P.E., before the 
year officially ends, we want you to begin looking ahead to the summer and to begin setting goals and 
outlining routines that you would like to continue throughout the summer to stay active, healthy, and 
continue to grow and develop.  
 
Think back to the goals that you set in week 1 of remote learning, think over what you have learned 
through attempting to carry out these routines, think about the workouts that we have given you each 
week. With all this in mind, write down on a piece of paper a revised list of goals and a revised weekly 
schedule. These are your goals and this is your schedule, they can be exactly the same or completely 
different as your previous goals/schedule. Feel free to aim high or to keep your goals/schedule very 
simple and manageable. Be sure to consider how much or how little you wish to do and then consider 
what the consequences of your choices will be.  
 
Once you have written down your goals and your schedule, find a prominent place to post this schedule, 
maybe above your desk or on the back of your bedroom door. Put it in a place where you will see it 
frequently. 
 
Your coaches wish for you a joyful summer and we look forward to seeing you again in the fall.  
 
Stay savage. 
 
Mr. John Bascom 
Mr. James Bascom 
Mr. Joseph Turner 
 

mailto:John.Bascom@GreatHeartsIrving.org
mailto:Joseph.Turner@GreatHeartsIrving.org
mailto:James.Bascom@GreatHeartsIrving.org


   

Remote Learning Packet 
There is no need to submit this packet at the end of the week. Enjoy your summer break! 
 

Week 9: May 25-29, 2020 
Course: Spanish I 
Teacher(s):  Ms. Barrera anna.barrera@greatheartsirving.org 
 
 
Monday, May 25 
 
Happy Memorial Day! No School! 
 
 
Tuesday, May 26 - Friday May 29 
I. Handouts:  Famous Names in Spanish America: Read about explorers, National heroes, Writers, 
Painters, Composers and Musicians.  Then do Exercises A through E. 
II. Handouts:  Places of Interest in Spanish America:  Read about places in Mexico, South America, and 
then answer exercises A through D. 
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