
Exam 1 Test Prep  
09/24  

- Define Biochemistry  
  
 
 
  

- What is the cell membrane made of?  
  
  
 
 
 
  

- What type of organism(s) have a cell wall? What are their respective cell walls made of?  
  

  
  
 
  

- Define permeable and semi-permeable  
  
  
 
 
  
  

- What are the five classifications of molecules? (Think hierarchy)  
  
  
  
 
 
 
 
 
 
  
  
  
  

- Name a few essential ions.  
  
  
 
 

· the chemistry of life

·The study of chemical properties/compositionstructure

s function of living organisms

· phospholipids3 proteins ↓ hudrophilic head

bilayer&
spolar)

Phospholipid E Hlld
= hydrophobic

las
↑

member
protein

· prokaryotes : Peptidoglycan
· plants : Cellulose

· fungi : chitin

·Permeable : molecules pass through in an un-regulated fashion

· Semi-permeable : Molecules pass through in a regulated fashion

· low molecular weight. Molecules 20-100 daltons

H20
,
02

,
N2

,
P8-3

·

metabolic intermediate 50-250d
I

held together pyruvate ,
-Keto acid

,
acetate

Typically by
-

covalent bonds
·

monomeric building blocks. 100-500d

amino acids
, fatty acids

,
monosaccharides ,

nucleotides

·

biopolymers or macromolecules
.
103-10d 3 all cells have these

proteins , lipids , polysaccharides,
nucleic acids

·

macromolecular complexes 100-101d

->continues to organelles -> cells -> tissues
nucleoproteins, lipoproteins , glycoproteins

↓ ex : chromosome (DNA) & eX: ↓ ex : cell wall

ribosomes (RNA) membranes of prokaryotic sells

calcium (sazt) Magnesium (Mg2
+)

potassium (K+) Iron (Fe2+ /3+)

>
sodium (Nat) protons (HF)

- hydrogen without
Chloride (CI) an electron



  
- What are the 6 essential atoms?   

  
  
 
 
 
 
  

- What are the five molecular interactions? Define them.  
  
  
  
 
 
 
 
 
 
 
 
  
  

- Define Redox Reaction  
  
 
 
 
  
  

- Define Bronsted Acid and Bronsted Base.  
  
  
  
  
 
  

- How do we know if an acid is weak? How do we determine if an acid is a strong weak 
acid of a weak weak acid?  

  
  
 
 
 
 
  

oxgen
Sulfur

phosphorous
nitrogen
Hydrogen
carbon

· van der whals : weakest
,
fluctuation of charges... a brief

, transient dipule moment experienced by all atoms van derWaals
·hydrophobic interaction : weak , avoids/doesn't interact with water, vow radius

repulsion A optimal distance· hydrogen bonds : weak , form bonds with electronegative atoms such as Fluorine
, Oxygen Bnitrogen M between repulsions

· ionic bonds : Weak
, full charge ions

,
the electrostatic interaction between ions of opposite charges O

↓
eX : Na'Cl

v
W ↓uttructions

· covalent bonds : strong , the sharing of electrons between atoms attraction distance

H... ....
H

HH0H ......... &
marophobic

interactions

......
Hi I'l

· the transfer of electrons between atoms

· BA : proton donor

· BB : proton acceptor

pkn !!

lowpka= stronger

highpka= weaker



- Derive the Henderson Hasselbach equation.  
  
  
  

  
  
  
  
 
 
 
 
 
 
 
 
 
  
  

- What is the significance of the pKa dissociation curve?  
  
  
 
 
 
 
  
  
  

- Label the conjugate pairs.  
  
  
  
  
  
 
 
 
 
 
 
 
 
  
  
  

acid base Conibast confacid
I ↑ X ↑

AH + B > A + B
+

H

1) Keq =
[products] * water would not
creactants] be included because

2) kn =
(A-] [ + H] its negligent

[HA]

3) logka = 109(i) + 10g it ]
4) PH = -10g[H

+ ]

5) - logka =-log() - log it ]
b) - logka =pa

7) pka = -10g(i) + PH

8) pH = pKa + 10g(i)

· if pka = pH ,
then ratio of acids base

as the concentration of base increases, areeaval ..... also 1 :

PH the concentration-
so does the pH !! · you can change

as the concentration of acid increases
,

of acid or base before
the plt decreases. significantly changing

The BH

makesure you know how to solve~

lonia *
for therntio ofIs

these are located in your book !!

HzCO3 + OHO, HCOz8 + H2O

acid base CA CB

HCUzO +Se HSO CUG
acid CA CB



  
  

- Define what it means to be a strong acid and a weak acid  
  
  
  
 
 
  
  

- Define pKa  
  
  
 
 
 
 
  
  

- Define pH and list the formula used to calculate it  
  
  
  
 
 

- What is a buffer? 
 
 
 
 
 
 
 
 
  

- Calculate the pH of a buffer solution containing 0.1 M of sodium acetate and 0.2 of acetic 
acid. pKa of acetic acid = 4.76  

  
  
 
 
 
 
 
 
  

·Strong acid : total dissociation .... gives up HO ions easily
eX : H(l -> He C10

·weak acid : partial dissociation , can reassociate

ex : acetic acid

#CH3COO HO + CH3CU0O

·weak acid dissociation constant
· eavals concentration(HA) = [A] 3 conjugate pair

· pH : negative log of H30 +

in solution

pH = -10g CH30
+

]

H30" = H
+

· buffer : resists change in pl
&

must be near pla to have buffer capacity · Buffer range =+ 1 pH unit around pka
3 You must have a conjugate pair to make a buffer

plateau-buffer

- log[A

·

pH = pKa + log
Chasez

cacid]
PH = pKa + Ion0
PH = 4 .46



  
- Calculate the pH of a solution containing 150 mL of 0.3 M Sodium Benzoate and 220 mL 

of 0.4 M Benzoic acid, AFTER the addition of 42 mL of 0.1 M KOH (KOH is a strong 
base). pKa of benzoic acid is 4.2  

  
  
  
  
  
 
 
 
  

- From the question above, what is the pH difference between the solutions before the 
addition of KOH and after the addition of KOH? Did we exceed the buffering capacity of 
the solution?  

  
  
  
 
 
  
  

- In the general structure of an amino acid, what must be present?  
  

  
  
 
 
 
 
 
 
  
- Draw all 20 amino acids, include their 3 letter & 1 letter codes.   

  
  
  
  
  
  
  
  
  
  
  

M=m
pH = pKn +109base

. 19

mol =. 045 sodium benzoate

PH = 4
.

2 + 10g
. 043 +. 0042

M= ma
·offL

0 . 4 =. 22
PH =3.95

mol =. 088 benzoic acid

M= ma
L

0 .1 = 842
mol =. 0042 KOH

before
e0 . 045

PH = 4 .
2 + 109 No ! pH difference = 0

.
04

0 . 088
pH = 3

.

91 which is within the
PHA-PHB = 0

.
04 buffering range

1
. amine group

2
.Carboxy//carbonyl

3. alpha carbon

4
. Hydrogen atom

> this is what gives variabilityS
.
R group

· basic a mino acids
aromatic·aliphatic :

stadine : His : HLysine: Lysik - Arginine: Arg: Rglycine : gly : G
H cercine : Leu : ( NH2 - HFiphenylalanine :Phe - NAthis is the

+
NH3

I CH 3 * PKu = b.5
, but isSCH-CH3 C = NHzt - Nepsilon a mike epsilon still considered

NH3T-C-100- I iLet WH 27
basic because ofhowCH 2

deltas

I 200- it functions inthe cellCH2gammarNH3t-C- COO
- ↑

NH3 C 100 -alanine : Ald : A iI

ICH2it DetarW : Tryptophan : Trpit
CH3
I

↑

NH3 C 100 -YoY Iisoleucine : It : I Y : Tyrosin : TyrNH3T-C-100- & italpha
↑

NH3 C 100 -NIt
OHCH2-CH3 -

it
CH - CH3 Yo CH2Ivaline : Val : V · Histadine : His : H

NH3t-C- COO
- CH2

CH3 CH3
+

NH3 100 - - H
I N

,CH1 Iit * PKu = b.5
, but is

↑

NH3 C100I N
still considered

CH2
INH3T-C-100- basic because of how↑

NHz C 200- it functions inthe cell
it



  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

- What is a peptide bond?  
  
  
 
 
 

- What is a dipeptide?   
  
  
  
 
 
 
  
  
  

- Using the image below, explain what you see, and identify the need-to-know structures.  
  
  
  
  
 
 
  
  
  
  
  

- Define primary structure. Include an example.  
  
  

acidic amino acids

aspartic acid/aspartate : Asp : D glutamic acid/glutamate : glv : E

COUH 000- COO- COUN
·Sulfur AAS

CH2 CH2 CHz CH2
I I↑

NH3 C 100
- "

NHS C 100 - C He
CH2 cysteine: Cys : C

Iit it +

NHS C 100
-

"

NHS C 100 -
CH2SH
I

it
i ↑

NH3 C 100 -
it

·nuaroxn1 AAs · amide amino acids
methionine : met : M

serine : Ser:s · Threonine : Thr : T asparagine : ash: Nglutamine : Gin : Q
CH3

&y-
NHz

CH2OH i QNHz
CH2 He

I

+

NH3 100 +

NHS C100 Cz CH2 CH2
I I

it I
↑

NH3 C 100 -
↑

NH3 C 100 -↑

NH3 C 100 - it it
it

* proline does NOT

↑ belong to a specific
group.
aka"imino acid

"

proline : pro : P

Che
8 8-

+ 1
NHz C COO-

holds an residues together "I ! itcovalent bond - N-
/ "N

special type of amide bond

H H
what stabilizes a peptid bond?
· resonance
·Carbonylamide portions are trans to each other

· two a mino acids linked together

dipeptide

X

·Nhen-terminus

* O

H
E

#: amino acids somethings ↑C-terminus
Peptide

⑧ : can freely rotate
bond Miss

⑧ : fixed/rigid attached to chiral carbon !

· a simple amino acid sequence

X

·No



  
  

- Define secondary structure.   
 
 
 
  
  
  

- Define tertiary structure.  
  
 
 
 
 
  

- Define quaternary structure.  
  
  
 
 
 
 
 
  

- What amino acid forms disulfide bridges?  
  
  
 
 
 
  

- How are subunits distinguished?   
  
  
 

- What is the function of a protein? (most generalized answer you can think of)  
  
 
 
 
 
 
 
  
  

amine carbonyl
X group a group

Androgen bonds betweenN-H andc = 0 at peptice backbone on same polypeptide

ex : beta-pleated sheets

↳ Alpha helix

tertiary: Interactions between R groups on the same polypepticle
-

covalent ,
ionic

,ran der walls , hydrogen ,
+ All other types of interactions/bonds

are present !

(subunits)

avaternary : when two or more polypeptides interact
.
Yone subunit - one polypeptide

all 5 bonds are able to be present. covalent is rare.

· cysteine

- CH2-SH + H - S - CHe-2e9-CHz-S-S-CH2

· greek letters

all proteins bind some sort of molecules



- If given GLWA:  
a. Give the 3 letter code  

  
b. Give the full amino acid name  

  
c. Draw the polypeptide  

  
  
  
  
  
  
  

- What are proteins analogous to?   
 

Gly-Leu-Trp-Ald

Glucyl-Leucyl-Tryptophyl-alanine

CH3 , IH3

YOHCH

↑ iH20 SHI O CH3
III 1 I I

2 - N - C - 2 -

N-G-0NHzTC-C-N- i i

· jello shots :

* something , left out

con accident)

not included in your kanoot

for functional groups ,
are your

phosphate groups
! make

sure you know how toaraw these

AND provide theirshorthand!

· inorganic phosphate : Pi monophosphate : R-O Phosphodiester : R-O-R

i9
R-O- P - 0 - R

Ho . -0-
R- 0-0- j

o j

diphosphate: R--0-O
·pyrophosphate : ppi

Ho-p-0-0-0- R-0-po
!0-


