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Biochernistry Basics
\X4rar conceprs from chemisrry are i.lpful in studying biology?

Model l -MolecularDrawings

l. Name rhe three molecules rhar are illustrated in Model t.I -pentanol, glucose, and afat4t acid.
2. Name rhe rhree rypes of drawings rhat are used ro illusrrate rhe molecules ìnBa//-and-silcþ m
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3. How many bonds are typically formed by each of the following aroms:

H3

NH,

Isoleucine

7. Isopropyl alcohol is a three-carbon
arom. Draw rhis molecule using all

Oxygen

2 bonds

H

OH _oH

\H

molecule with an -OH group attached to the middle carbon
three rypes of drawings.

Ca¡bon

4 bonds

Hydrogen

I bond

4' \x/hich rypes of drawings in Model I provide more accurate images of the shape of a molecule?
Justify your reasoning.

The ball-and-sücþ models and the line drawings show the shapes more accurãteþ thøn Lewis struc-
tures' which do not conuey any three-dimensioiar information.

5. Refer to Model 1.

a. Symbols or aroms of what element(s) are missing from the line drawings?

Most carbon and hydrogen atoms are not shonn in the rine drauings.

b' In reading a line drawing, how do you know where atoms of these elements are in the struc-
rure if rhey are missing from rhe drawing?

The carbon atoms ãre at the uertex of each angle. The hydrogen atoms would be attached to the
carbons so that each carbon hasfoui bonds toiat.

6' Locate the carbon and hydrogen atoms in the line drawing of isoleucine shown below and drawthem in as if the drawing were a Lewis strucrure.

H
3

I

Ho
I

H

H

2

Ball-and-sticþ Lewis structure Line drawing
B' If you were asked to write the chemical formula for one of rhe compounds in Model 1, which

rype of rhe drawing would be rhe easiest ro use? Justify your reasonrng.

The Lewis structur€ tpould be the easiest to use because it s/tows the labels of att the atums.

9' \what is the advantage to a scientist in using a line drawing rather than a ball-and-stick model orLewis structure?

Answers will uar\. Line drawings will saue tha scientist time in drawing detøils.
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Model 2 - Properties of Biological Molecules

3

Polar Molecules
(hydrophilic)

Nonpolar Molecules
(hydrophobic)

Acidic

OH

Lactic acid Facry acid

Acidic

Valine (amino acid)

Glucose

HH

Neutral

H¡C

NH,

H

H
H

H

Lactose

Dopamine

H,

Basic H

I

N

Adrenaline
H NH.

Adenine

\.",

N

(
N

Vitamin A

Ti:stosterone

Neutral

H

CH¡

Cholesterol

H

OH

I{r
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i0. Consider rhe polar molecules in Model 2.

a' rn general, the Presence of atoms of whar element(s) makes a molecule polar?
Tbe presence of oxygen and ninogen at,ms generarþ mahes a morecure porar.

b' \Yhat properri{ do atoms of these elemenrs have rhat helps make rhe molecules they are inpolar?

n and nituogen øre ltighþ o they a,ttact electrons more strongly in acausing an unequal distri in the bond..

c' can nonpolar molecules also have atoms of rhese elements? If yes, what distinguishes a non-polar molecule from a polar molecule?

Y^es, nonpola ory/gen

fewerco*po carbon usuølþ far
- 

bonds orr'ro ouerall with Po/ar

11. In chemisuy there is a.saying .,like 
dissolves like,,, which means things will mix with or dissolveinto each other besr when thiir polarities are similar.

a. Is water polar or nonpolar?

Il/ater is Polar'

b. Is oil polar or nonpolar?

Oil is nonpolar.

c' which of the substances in Model 2 would dissolve well in warer? Juscify your reasoning.
Any of the polar molecules fom Model 2 would dissolue well in water because tbeir pokri4t issimilar to thdt of u.,ater.

' d' \xlhich of the substances in Model 2 are more likely to dissolve well in oil? Jusd$, your reasoning.
Most of the nonpolar molecules fom Model 2 shouí dissolue utell in oil because their polariry issirnilar to that of oil.

e' \x/hich class of substances in Model 2, polar 
.or 

nonpolar, is more likely to be found in highconcenrradons in the bloodstream of a vertebrate? lusti$, you, .."rori;;. 
'

T!r:t;.'*'for 
blood is water, so tbe polar molecules would be found in high concentrations .in

12. Refer to Model2.

ã. \Øhar is anorher term for a polar molecule?

Hydrophilic

b. What is anorher rerm for a nonpolar molecule?

Hydrophobic.

c. cive rhe lireral ¡ranslation for rhe rerms yoLr gave in parts tt and b a6ove.
Hydrophilic = îuater /ouer; h)tdrophobic = trrtter hdtur.
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13' Functional groups are key grouPs of atoms in biological molecules. Describe the carboxyl func-tional group that boch acidic molecures in Moder z"h^urin common.
Both acidic molecules haue COOH groups.

14' Recall the definition of an acid that you learned in chemistry. Explain how the reacrion belowillustrares rhe acidic properties of lacúc acid.

O- + H¡O*

An acid is a hydrogen,ion dono4 or anf ,ompound that pro nium ions in wøter. The

!:i':f;{';:!:;cooH 
gro p of ía,tic icid is do,ai,d tur motecute to maþe a hydronium

15' Describe the functional group, called an amine group, rhat the basic molecules in Model2 allhave in common? 
^ o --r) !¡4Er L¡¡ç v4ùrv rrrurc(-Lllcò 

E

Tbey all haue NHrgroups.

16' Recall the definition of a base that you learned in chemistry. Explain how the reacrion below il-lustrares the basic propenies of adrånaline.

OH

Lactic acid

HO

HO

Lacric acid PH < 7

Amino acid pH = 7

OH

Lactate ion

Hzo _--->

HO

Dopamine PH rT

Lactose pH=7

H
I

N\.",
-CH,+ + oH-

Adrenaline

n acceptor, or ãn)t compound that produces hrydroxide ions in water A
e group fom the adenine dcc€pts a hydrogen'lon fom th, *ot* morecure

17 ' Prcdict the approxìmate pH (pH = 7, pry > 7 or pH < 7) of fairly concenrrered aqueous solu-tions of the following.o-por,.,ds from Model 2.
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18. In chemistry you learned that covalent bond

between nonmetal âtoms in a molecule' You

lecular bond' called a hydrogen bond' Hydro

molecules containing the very polar bonds s
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Ho
.HH- o

H
Hydrogen bond

<- Coualent bond
/.Ho

H

O-H

Coualeø bond

a. Label at least two covalent bonds in the diagram above'

b. Labelat least one hydrogen bond in the diagram above' i '

19. Which of the molecules in Model 2 would form hydrogen bonds with itself (that is, other mol-

eculesofthesametype)orwithwatermolectlesifinasolution?

Att of the polar molecules would.þrrn hyd.rogen bond.s with water 0r other ntolecules of ¡he sdrne type

H
I

,,,N
H

H
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