
Biology 1107 (ECE Biology) Summer Assignments for the 2019-2020 School Year
~~ Mrs. Williams

What to do before the first day of school:
• Complete the Biology Prefixes and Suffixes Worksheet: Because vocabulary in this

course can be a stumbling block, you need to take some time to review the scientific Latin/Greek
roots that form many of our scientific terms.
Read Chapter 1 and take notes: Self eacplanatory

• Read Chapter 2 and complete the Essential Chemistry Worksheet: I will not be going
over what you already learned in chemistry. You will need to complete the chemistry worksheet.
If you don't know an answer, use all of your resources to figure it out. Chapter 2 is a great place
to start. Bozeman Science videos and Crash Course videos on you tube are great for reviewing
chemistry topics too.
Read Chapter 3 and take notes: Self explanatory
Complete the UConn Lab Basics Problems (I'll answer questions about this on the
first day of class).

• Be prepared for a quiz during the first couple of days!!! The quiz will be based on your
summer work.

This work is due the first day of class! Don't procrastinate, but also enjoy your summer! I am looking
forward to a great school year with you neact year!

My email is iill.williamsCalvernonct.org and I will be checking it all summer. If you encounter
problems with your summer assignment, please contact me.
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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?

CJ

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

b. Carbon dioxide

c. Glucose

d. Phosphate

e. Ammonia

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

11. How do ionic bonds compare with covalent bonds?



17. Explain how these properties of water are related to the phenomena described in
the statements below. More than one property maybe 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 (NaCI) and sucrose—dissolve quickly in
water.

c. When you pour water into a 25-m1 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
~1 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

£ Molarity



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 -



Biology Prefixes and Suffixes-The Language of
Science
The main reason students find it difficult to understand science is because of all the hard to write, spell

~~ and read words. Actually, scientific vocabulary is a mix of small words that are linked together to have
different meanings. If you learn the meanings of the little words, you'll find scientific vocabulary much
easier to understand. Find the mean to the following GreeWLatin root words.

Word Meaning
a/an

meso

leuco

aero

anti

amphi

aqua /hydro

arthro

auto

bi/di

bio

cephal

chloro

chromo

cide

cyto

derm

haplo

ecto (exo)

endo

epi

gastro

genesis

herbs

hetero

homo

ov

kary

neuro

soma

saccharo

primi / arches

phyll

Word Meaning

hemo

hyper

hypo

intra

-itis

lateral

-~a9Y
-lysis

-meter

mono

morph

micro

macro

multi /poly

pod

-phobia 

-philia

proto

photo

psuedo

synthesis

sub

troph

therm

tri

zoo, zoa

-tropism

-taxis

-stasis

zyg / zygous

phago

path / pathy

sym / syn
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~ Laboratory Basics

i

Introduction
The metric system,sdenrificnotadon,conversions, andtypesofsolutionsaze

basics that all scienciscs need to be familiaz with. Since you will be working

_ inalaboratoryandperformingexperiments,youwillencounterthesetopics

repeatedly. Read through the following eacercise and perform the "Practice

Activiries" presented prior to coming to lab. It should be'a simple review,

~

however, if you are having difficulty with some portions, just do as much

as you can. Obtain help from your TA or a fellow srudent. The answers aze

i included at the end of this exercise.

I. Review of the Metric System
In several lab exercises, youwillbepreparingsamples,takingmeasurements,

and recording and analyzing data in vazious units of the metric spstem. If

you aze either unfamiliaz or out of practice with this system, it should help

to review some basics and do some sample calculations. It is important that

you know how to interpret this information and be conversant in it.
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The metricsystem is based on factors often (e.g.,10 mm =1 cm) and as such

ehe units can easily be e~cpressed in scientific notation (103,10-6, etc.).' The

following table shows the basic divisions (kilo- to nano-).Also, learning the

prefixes (milli-, cenri-, etc.) will ofeen help you remember these divisions.

F cto P e ~ ~ ~bol ~e., nn~

1000 = 10' kilo- k one thousand 5 kg (5 kilograms)

0.1 m 10'' deci- d one-tench 2 dL (2 deciliters)

0.01 - 10-' centi- c one-hundredth 14 cm (14 centimeters)

0.001 = 10~' milli- m one-thousandth 50 mg (50 milligrams)

0.000001 = 10-6 micro- N one-millionth 75 YL (75 microliters)

0.000000001 = 10'' nano- n one-billioneh 560 nm (560 nanometers)

7 Scientific notation is helpful when one needs co express numbers that are either very large orvery
small. For example: 0.000043 becomes 4.3 x 10-~ and 1,425,000 becomes 1.425 x 10°.

❑ ~ ❑



PRACTICE ACTIVl7Y2

Convere the following:

4poundsofpottingsoil= grams(g)= kilograms(kg)

10 ounces of milk = milliliters (mL) = liters (L)

2 inches = centimeters (cm) = meters (m)

5 miles = kilometers (km) = meters (m)

I11. Temperature
~ Temperature is recorded in degrees Celsius (° C). The freezing point of water

' is0°C(32°F)andeheboilingpointis100°C (212°F).Twosimple formulae

enable you to rapidly convert from one scale to the other. These aze:

To convert from °C to °F: (°C x 9/S) + 32 = °F

To convert from °F to °C: (°F — 32) x S/9 = °C

PR,4CTICE ACTIVITY 3

Convert the following:

25°C= °F

86°F= °C

Normal human body temperarure is °F = °.C.

IV. Solutions
A solution is composed of one or more substances dissolved in liquid

medium. The substance being dissolved is the solute and the medium it is

dissolved in is the solvenE. For example, consider an aqueous 4%sodium

chloride solution (4% NaCl). The solute is sodium chloride (NaCI) and the

solvent is water. Most of the solutions that you will be working with aze

prepazed in water, the universal solvent.

In this course, solutions will be prepazed in concentrarions of either molariry

(M) or percent (%). While you should already be familiazwith this informa-

rion from a chemistry course, a review maybe helpful.

Laboraeory Basics ■ LAB 1

N OTES
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Laboratory Basics ■ LAB 1

-.

~- Salts often wneribute to the final volume of the solution so it is best to stazt

' with about 3/4 of the final volume. Once all of the salt is dissolved, the final

solution volume is adjusted to exactly 1 liter.
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PR.4CfICE ACTIVITY 4

,Calculate the following and show allwork

6cample 1

a. If you were to prepaze 100 mL of a 1 M NaCl solution, how much

NaCl (in grams) would you need?

b. Ifyou were to prepaze 500 mL oFa 0.5 M NaOH (sodium hydroacide,

gfw = 40) solution, how much NaOH would you need?

Example 2

A 1 mM NaCl solution is prepazed by dissolving 0.05844 g (or 58.44

mg) ofNaCl in distilled water and adjusting the finalvolume to 1 liter.

a. Suppose you only needed 100 mL of 1 mM NaCI. How much NaCl

would you need to weigh out?

b. Is it practical to weigh out r_his amound

c. What if the balance you had available only read to the neazest 0.1 g.

Canyou think ofanotherway thatyou couldprepaze this solution?

NOTES

F9



Laboratory Basics O LAB 1

In using this equation, the units for concen~ration and volume must be the NOTE 5

same for both she stock and dilute solutions (e.g., C~ and C= must both be
mM, mg/L, %, etc., and Vl and VZ must be in mL, L, etc.). To determine the
amount (volume) of stock solution needed, you must solve the equaeion

for Vi.

CZ X VZ
Hence Vl = 

Ci

Example

You need eo prepaze 200 mL of a 0.1 N hydrochloric acid (HCl) solution.

Concentrated HCl (the "stock" solurion) is 12 N. Substituting into the

equation you get:

CZ X VZ V1=volume of stock solution (unknown)
V1 =

Cl Vz =volume of dilute solution (200 mL)

C1=concentration of stock solution (12 N)

CZ =concentration of dilute solution (0.1 N)

~0.1 N~~200 mL~

V1 12 N — 1.66 mL

Thus to prepaze this solution (200 mL of 0.1 N HCl) you would pipet 1.66 mL

of concentrated HCl into ~ 180 mL of distilled water, stir, and bring the final

volume to 200 mL with more distilled water.

• Try this example: How would youprepaze 500 mL ofa 0.2 M potassium

chloride (KCl) solution given a 2 M KCl stock solutions
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Name

TA

MEASUREMENT

Convert the following values to the expressed units)

150 mg = g = µg

469 mm = cm = m

64 cm=~_m= mm

0.821 g = mg = kg

24 mL = L = pL

0.25 L = mL = }tL

TEMPER,4TURE

Convert the following:

12.5°C= °F

68°F= °C

Laboratory Basics

Date

Section

SOLUTIONS

Show all work for credit!

1. Calculate the amount of NaCl needed to prepaze 500 mL of a 25 mM

NaCI solution. (gfw ofNaC1= 58.44 g)

n

2
m
m
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