.minder Regarding the Test Format:

The AP Biology Exam is approximately 3 hours in length. There are two sections.
1.

2.

AP Biology Calculations Grid-Ins Review 2013-2014

Ms. Ottolini k 0 A

Section | is 90 minutes and consists of 63 multiple-choice questions and 6 grid-in questions accounting for 50
percent of the final score.

Section Il is 90 minutes and consists of 2 long free-response questions and 6 short free-response questions
accounting for 50 percent of the final score. It begins with a 10-minute reading period to read the questions and
plan your answers. The remaining 1 hour and 20 minutes is for writing. The 2 long free-response questions
should require about 20 minutes each to answer. Questions 3 through 8 are short free-response questions and
should require about 6 minutes each to answer.

Ms. Ottolini’s Calculation Grid-In Tips:

1.

If a diagram is provided, analyze the diagram before you start calculating. You have to know what you are
looking for!
They won't ask you for units in your answers on the calculation questions, but they may on the short / long
response questions. However, looking at the units may give you a hint as to which term in the equation you are
being asked to find.
Don't round your work until you get to the answer!
Read the directions carefully for each question you answer. The question will indicate whether you should round
to the nearest whole number, tenth, hundredth, etc. If you round to a different place, your answer will be scored
as INCORRECT!
With your four function calculator, there is no exponent function. You must use the “old school” method of
multiplying a number by itself to square it.
Example: 2°=2X2X2=8
You must be able to convert back and forth between scientific notation and whole numbers.
Examples:

e 51X10%=5100

e 6.2X10™=0.00062

o 442=442X10°

e 0008=80X10°
If you want to “get rid” of an exponent on the variable you are solving for, take each side of the equation to the
power of the inverse of the exponent
Example: X' = 5 can be adjusted to (X'?)° = (5)° to isolate “X" and further simplified to X = 125

The “Grid-In Chart”

Your answerg may start in Any extra col hould be left blank.
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Acceptable Grid-In Responses:

integer answer Integer answer Decimal answer Fraction answer
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AP Biology Formula Sheet — Page 1

Statistical Analysis and Probability
s = sample standard deviation {i.e, the sample based
estimate of the standard deviation of the population}

{23 . Standard Error T mtan
. LY P
SE. = 2= = size of the sample
e~ 1 =size of the sample

Standard Deviation o = pbserved individuals with observed genotype

oo 2w =T

2 = gxpected individuals with observed genotvpe

n-1 Degrees of freedom equals the nember of distinet
Chi-Seusre Table possible outcomes minus one.
Degrees of Freedim
P 2 3 4 5 6 7 8

ans | 384 599 782 %49 11.67 | 1250 | 14.07 | 1551
091 664 932 1134 | 1328 | 1508 | 1681 | 1848 | 20.09

Metric Prefives

Laws of Probability _.Q._f:;““f Prefis —Z‘ mbol
: giga :
If A and B are mutually exclusive, then P {A or B)= P{A) + P(B) 10° mega M
3 -
| If A and B are independent, then P (A and B)= P(A)x P(B) 10 k'!‘"‘_ k
10~ centi c
SR e 107 mill m
Hardv Weinberg Equations 10°% SO u
e s S p = frequency of the dominant atlele 107 nano n
SR ina population 10" pico p
ptrg=i g = frequency of the recessive allele
ima popufation

Mode = value that occurs most frequently in adata set
Median = middle value that separates the greater and lesser halves of a dat ser

Mean = sum of ail data points divided by number of data points

Range = value obtained by subtracting the smallest observation (sample minimwn) from the greatest (samiple maximu}







AP Biology Formula Sheet - Page 2

Rate and Growth

Population Growth
dNAEB-D

Exponential Growth

"-—I-zrm.-"f

aN JK = N
E = fw:’?{ X ‘J

dY= amount of change

= time
B = birth rate
D = death rate

N = population size
K = camying capacity

Faes ™ IMOXEMUN per capita growth
rate of population

Temperature Coefficient O,y

: 10
-2 s
i T

\%

Qua

Primary Productivity Caleulatio
g 01 x 0.698 = mL O/LL

mL Oy/L x 0.536 = mg carbon fixed/L

f2 = higher temperature

1, = lower temperatire

fy = metabolic rate at &

k) = metabolic rate at 4
(o= the factar by which the

reaction rate increases when the
temperature is raised by ten degrees

Water Potential (V)

W= Pp + WS

Wp = pressure potential

Y = solute potential

The water potential will be equal to
the solute potential of a solution inan

open cortainer, since the pressore
potential of the solution in an apen

COMAINT 5 2210,

"I'he Solute Potential of the Solation

\}J‘

= iCRT

i= ionization constant (For sucrose
this is 1.0 because sucrose does not
ionize i water)

= molar concentration

R= pressure constart (R = 0.0831 Hwer
hars‘mofe K)

T = temperatire in Kelvin (273 + °C)

4]

Surface Area and Volume

Yolume of Sphere
V= 43nr

Volume of a cube {or square column)
YV=lwh

Volume of a column

Surface area of a sphere
A=4nr

Surface area of a cube
A=6a

Sarface area of a rectangular solid

A =Z (surface area of each side)

Dilution - used to create a dilute solution from a

€ = goncentration of solute
Y = yolume of solution

r=rmdinsg
coneentrated stock solution
b= jength CjVi=Cs
h = height “initial {starting)
. f=final (desired)
w = widdth

A =surface area

L AG = AH - TAS
V=volume E45

=Sum ef'a

a= surface area
of one side of the

Gibbs Free Energy

AG = change in Gibbs free energy

; AS =change in entropy

AH = change in enthalpy

¥ = absolute temperarure {in K elvin)

& 5;: PH =

cube log [H*]




#1: Mean

Why use this formula?
Use the mean formula when you want to calculate the average of a set of values (data points).

Formula
-
d

Additional Information from the Formula Sheet

X = mean

n = size of the sample

1. The following onion root lengths were recorded in centimeters. Calculate the average (mean) root
length. Give the answer in cm to the nearest tenth.

54 + 72 +494+ 93 +72 +81+ 85+ 544+ 78 + 102 = 7.4 em
\0

2. Paper disks were coated in a yeast mixture containing the enzyme catalase. When these paper
disks were placed in a beaker containing 3% hydrogen peroxide, the enzyme catalase broke down the
hydrogen peroxide in the following reaction.

H202 (hydrogen peroxide) = O2 (oxygen gas) + H20 (water)

Students measured the amount of time it took for each disk to rise to the top of the beaker (based on
the amount of oxygen gas produced). The amount of time in seconds for each paper disk is listed
below. Calculate the average (mean) time for the disks to rise. Give the answer in seconds to the
nearest hundredth.
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#2: Standard Deviation

use this formula?
standard deviation formula to determine the amount by which your values (data points) typically differ from the mean
value. In other words, the standard deviation determines the amount of variation in your data.

Helpful Videos
Bozeman Biology — Standard Deviation:

http://www.youtube.com/watch?v=09kiX3p5Vek&list=PLIIVwaZQkS2omBpLjQm BAQKsQ7lg86ku

Formula

= = s3mple stardzrd deviation (Le., the sample-basad
estmate of the stmndard deviation of the

population)

3. Calculate the standard deviation for the data set given in #1 Gwe the answer in cm to the nearest LB

tenth. 2 2 D@
& (S%—ﬂvh +(71 TH)E (wr -7.4) (93 ~74)" @@%
(77,%01‘» g7 + (€S- Z2w)* */“f’l‘*) s
% 00060,
(.27 & (w2 I)E = Ay 010,000
EEEEE
J ©
90000

TLA ~ [agee =
\0 - |
4. Calculate the standard deviation for the data set given in #2. Give the answer in seconds to the

nearest hundredth. 1@% 7
(gw < -\, 0’}) +(';;\ p ST 1 0’1) ¥ (\') Y-2\. 07 ®®§8%%
(33.8—2101)% + (13.3-21L0D* + (24,6 0731' 9909
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#3: Standard Error

Why use this formula?

Use the standard error formula to determine the precision of the mean value. In other words, we are determining how .
confident we are in our mean value by considering both the standard deviation (s) and the number of data points (n).

Typically, when we have more data points, we can be more confident in our data (i.e. a lower standard error).

Helpful Videos
Bozeman Biology — Standard Error: http://www.youtube.com/watch?v=BwYj69LAQOI

Formula

-
-

T

Additional Information from the Formula Sheet

T = sample meam
n =zize of the zample

£ = sarpyle standard deviation (Le., the szmple-based
esttmate of the standard deviation of the

population)

5. Calculate the standard error for the data set given in #1. Give the answer in cm to the nearest tenth. ®%®G
(.2 | < @@%@.-

B Ll B e 0/0/0/0/¢

3 \(‘szjg(g 00006

y 10 ' ©/0/0,0/¢

00 0O

BEE®E

0000/ |

09000

0/000C

©0/0,0,0,€

6. Calculate the standard error for the data set given in #2. Give the answer in seconds to the nearest

hundredth. (L3
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#4: Chi Square

use this formula?

he Chi square formula to determine if there is a statistically significant difference between expected resuits
(hypothesized results) and observed results (actually experimental data).

Helpful Videos
Bozeman Biology—Chi-squared Test:
https://www.youtube.com/watch?v=WXPBoF

DaNVk

Formula

.1
(o -2}

Additional Information from the Formula Sheet

CHI-SOUARE TABLE

Degrees of Freedom ‘E
Pt o 3 Ja 5 T8 7 J8 |
005 (384 (599 1787 (949 |11.07 [12.59 |1407 |1551 |
001 664 937 |11.24 1328 |1509 (16,81 {1848 2008 |

o = observed individuals with observed genotype
¢ = expected individuals with observed genotype

Degrees of freedom equals the number of distinct
possible cutcomes minus one.

.pea plants, smooth seeds are dominant to wrinkled, and purple flowers are dominant
to white. In a dihybrid cross where a 9:3:3:1 ratio is expected, the following data was

collected:

Smooth and Purple = 223
Smooth and White = 84
Wrinkled and Purple = 89
Wrinkled and White = 33

sum = {24

Determine the chi-square value. Round to nearest hundredths.
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Two Wisconsin fast plants are crossed. One has the recessive dwarf trait, but the normal
pigment anthocyanin, while the other has the recessive anthocyaninless trait, butis on
normal height. Their offspring consist of:

89 plants of normal height and pigment a o ' ok W Sum = ©)
93 anthocyaninless plants and normal height dom 2C
96 dwarf plants and normal pigment ec ‘ d ot ’372—'
94 anthocyaninless, dwarf plants o ' 2 c
- ' -

A student proposes that the parent plants’ genotype must have been ddAa for the dwarf
parent and Ddaa for the anthocyaninless parent. Calculate the chi square value that
would be used to confirm this hypothesis. Round to nearest hundredths.

Sh0)
D Ioa|nd a \p
d[adad] o [Felas]

©EO@E®OEE O

pur\uﬂ()z_) p b
dow, dom | 52121
dom e i

e ——

[
vec, dom T |
%

Glucose-Soaked
Cotton Dy Cotton

Insertion Point

Choige Chamber

{. In an investigation of fruit-fly behavior. a covered choice chamber is used to test whether the spatial distribution
of flies is affected by the presence of o substance placed at one end of the chamber. To test the flies” preference
for glacose. 60 flies are introduced into the middle of the choice chamber at the insertion point indicated by the
arrow in the figure above. A eotton ball soaked with a 106 glucose sofution is placed at one end of the chamber.
and a dry cotton ball with ro solution is placed at the other end. The positions of Thes are observed and recorded
every minute for 10 minutes.

{c) The experiment described above is repeated with ripe bananas at one end and vnripe bananas at the other
end. Once again the positions of (he flies are ohserved and recorded every minute for 10 minutes. The
positions of flies after | minute and after 10 minuetes are shown in the table below.




DISTRIBUTION OF FLIES IN CHOICE CHAMBER

Position in Chamber
. Time {minutes) End with Ripe Middle End with Unape
Banana Banana Sum
1 2 ! i8 24
10 s 4 3 X 12 = €

Perform a chi-square test on the data for the |  the banana experiment. Specify the

null hypothesis that you are testing and enter the ~alues fmm your calculations in the table below.
Sealltd asteledi et

(dy Explain whether your hypothesis is supported by the chi-square test and justify your expianation

PART (C). CHI-SQU ARF CALCULATION

Null Hypothesis: F Qies wilg? &m% d ['S-(\“b“pd
ReMST Yo 3 p & oF dha
clhoice mambes,

Observed (o} Expected (e} io—e)fe
End with ripe banana L-l s 10 3 ‘ P S
Middle 2 A0 4. Yys
End with unripe banana A 20 (B 2e
Total 60 GO q 8 ’ C(

. q d.e%rﬂjZS' o= freed o
| onbcag vl @ ¢ =0, 08 —» N.431

yg.a is welk apart Crih @ velQ e —
et nulL hgf‘ﬁMSf&




#5: Rate

Why use this formula?

Use the rate formula to determine how quickly a particular process is occurring over a given period of time.

Formula

dY/dt

Additional Information from the Formula Sheet
dY= amount of change
t=time

-—
o

1.000) + f
900 -4
800 |
700
600 -

500 - s pmasdial

400 4 ! |

300 {—

200

100 iyl
0

Population Size (Individuals)

el o DR T
| | { !
I 2 3 4 5 6 7
Time (Days)

Use the graph above to calculate the mean rate of
population growth (individuals per day) between
day 3 and day 5. Give your answer to the nearest
whole number.

12.
Hydrogen peroxide is broken down to water
and oxygen by the enzyme catalase. The
following data were taken over 5 minutes.
What is the rate of enzymatic reaction in
mL/min from 2 to 4 minutes? Round to the
nearest hundreds.

Time (mins) Amount of O
produced (mL)
1 2.3
T
3 4.2

4 55

5 29
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e
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#6: Dilution

Why use this formula?

Use this formula in the lab to create a dilute solution (high water, low solute) from a concentrated stock solution (low

water, high solute).

Formula
CV.=CV

Additional Information from the Formula Sheet

i = initial {starting)

C = concentration of solute

f = final {desired)

V = volume of solution

C:

13 P

Joe has a 2 g/L solution. He dilutes it and

creates 3 L of a 1 g/L solution. How much of
1e original solution did he dilute? Round to — Ce
the nearest tenths.

N® 2N = () (R)
B

\n:' lISL’\

M Ci
g 7

-

14. Joe has 20 L of a 2 g/L solution. To this solution he adds 30 L of water. What is the final

——————————
concentration of the solution? Round to the nearest tenth.

)29 = o (s?)
Yo = Ce (s0)
' 20
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#7: Q1o

Why use this formula?

The Qo value represents the factor by which the rate of a reaction increases for every 10-degree rise in the temperature.

Helpful Videos

Bozeman Biology — Q10 — The Temperature Coefficient:
https://www.youtube.com/watch?v=UQWWSmGMOyQ

Formula
10

ks =1,
Q= ("k_;“)f

Additional Information from the Formula Sheet

t, = higher temperature
t, = lower temperature
k, = metabolic rate at ¢,
k, = metabolic rate at f,

Q,, = the factor by which the reaction
rate increases when the
temperature is raised by ten
degrees

15.

Data taken to determine the effect of
temperature on the rate of respirationina
goldfish is given in the table below. Calculate
Qi for this data. Round to the nearest whole
number.

Temperature Respiration
(o] Rate (Min)
16 16
21 22

1o
az 2k 2
Q\o”“(’{g) = (1.379) @

16. The rate of metabolism of a certain animal at 10°C, is 27 microliters O, g"h'1. What is its rate of
metabolism at 20°C if the Q10 is 2? Round to the nearest whole number.
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#8: Primary Productivity

Why use this formula?
The primary productivity formula can be used to determine the mass of carbon fixed to glucose during photosynthesis

based on measurements of the amount of oxygen gas produced.

Formula
mg O./L.x 0.698 =mL O, /L

mL O,/L x 0.536 = mg carbon fixed/L
141. |S
17. A scientist recorded the amount of dissolved oxygen produced by elodea, an underwater plant, 00O

as 52 mg O,/L. How much carbon (in mg/L) was fixed by this plant? Round your answer to the 000 |6
nearest tenth. 0000
— 9 900
S o005
so »0.648 x0. 39-@ 0/0/0/0/0
©/0/00]
0]0,0,0,0;

00,0,

0,00,

@@

B =

CS
© (O

OEQE@EEEOE)
@EOEGH®®®E

18. An elodea plant fixed 1.5 mg carbon / L. How much dissolved oxygen (in mg / L) was produced

by this plant? }‘loun& %MV\QO\M—{— W—MA- o

X ~0.,698 - 6.83¢C - E% -

GOEGEOEOEOO
OO0 10000

OEOEE@OOE® O

®
©

x (0.37M28) = I.S

——

0O.374128

R= ('{,0




#9: pH

Why use this formula?
Use the hydrogen ion concentration of a solution to determine the pH or vice versa.

Formula
pH =—log [H+]
19. What is the pH of a solution with a hydrogen ion concentration of 1.0 x 1 Express your
answer as a whole number. ¥
000,
06,6660
0/0/0/0)
000 00
00000
H 0,000 0,
{ 0,0/00/0,
90,900
00,000,
900 .00,
0000, ]
©0)0,0,0/0]
10000
20. According to the Acid Rain Monitoring Project at the University of Mass, the pH measured at King Ef&@
Phillip Brook on April 10, 2012, was near 5, which the pH measured at Robbins Pond on that same 000
date was near 9. Determine to the nearest whole number how many times greater the hydrogen ion 06666
concentration was at King Phillip Brook. (T X T
19,000,
D1 RRrence in %%%
] ) % s =
7 S 9 0/000 0,
PH 6/0/0/0/0
00,000,
RN N 0,000

HY Conmnmﬂw\: )Dq
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#10: Hardy Weinberg Equilibrium

Why use this formula?
The Hardy Weinberg formulas are used to determine the allele or genotype frequencies for a population of organisms that

is not evolving.

Helpful Videos
Bozeman Biology — Solving Hardy Weinberg Problems

https://www.youtube.com/watch?v=xPkOAnK20kw

Formula
PH2pg+§ =

prg=1
Additional Information from the Formula Sheet

p = frequency of the dominant
allele in a population

= frequency of the recessive :
allele in a population ®%%°
3 PO
21. Express your answer to the question below as a whole number. ?‘ﬁﬂb%?“ @@?%@
£ 000,00
If 250 people out of a population of 1,000 are born with sickle-cell anemia, how many @@
people in the population will be more resistant to malaria because they are 9,0/0 .60
heterozygous for the sickle-cell gene? \79 & (000 %%(D@
8! : {0/0/0,0/0,
(e e : ®
! 00,000,

£find ¢ x] 000 Pl e
0
" i QAP g K000 = 2{0.5)(0.s ) 5 |000= St0

22. Express your answer as a decimal between 0 and 1 to the nearest hundredth.
2~

In a population of 250 peas, 16% of the peas are homozygous ;cessive wrinkled and the
rest are smooth. What is the frequency of the dominant allele for smooth peas? ©

Gﬁm: (z’?—; 0-\{0 .S 1":\]—0:(9‘_:92‘:0-'-‘

e ¢ P =C:O.C,

ClOCOCCCCOM)
ClO0CIOCC00000




#11: Surface Area and Volume

Why use this formula?
Biologists compare the surface area to vo

of the efficiency of transport across the cell membrane.

Formula :

Volume of a Sphere

V=4/37n 1

Volume of a Cube {or Square Column)

V=|lwh

Volume of a Column

V=nrth

Surface Area of a Sphere

A=4nr

Surface Area of a Cube

A=6a

Surface Area of a Rectangular Solid

A = ¥ {surface area of each side)
Additional Information from the Formula Sheet

r = radius

I = length

h = height

w = width

A = surface area

V = volume

¥ = Sum of all

a = surface area of one side of the cube

25. What is the SA/V for this cell? Round your answer to the nearest hundredth.

26. Four blocks of pink phenolphthalein agar are placed in a vinegar solution. Which block would the

vinegar solution penetrate most thoraughly into after ten minutes?

lume ratio of cells of various shapes and sizes because this ratio is an indicator

pssume T 3.14\59
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€1 x1 x?_,.-—-z_
Q) SAY (V&) x>l D) ¢A: (1 A&%"l=\‘ct
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(8 x¥)»2 = 123 N2 i xpy=gq 259
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B) Block2: 2cmx8cmx 4 cm
C Blo 1cmx8cmx8cm
D) 1emx 1cmx64cm

(s2e Abovt|
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SA{\):‘BDIGHFP_Q-S 0 160
900
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SA = 9 e® g (s) = q(sas)zs = | 8008
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.03
g ine the surface area to @

volume ratio for this block, and round your answer to the nearest hundredth. 006 ©
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27. For the problem above, which block would have the greatest volume of pink phenolphthalein
(untouched by the vinegar) remaining at the end of ten minutes? Determine the surface area to
volume ratio for this block, and round your answer to the nearest hundredth.
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#12: Water Potential and Solute Potential

Why use this formula?

The water potential and solute potential calculations help determine the direction of water movement (from a high water

potential to a low / more negative water potential).

Helpful Videos
Bozeman Biology — Water Potential

https://www.youtube.com/watch?v=nDZud2gl1RVY

Formula
Water Potential (\)
} [ 'i’p + Yy

The Solute Potential of the Solution
¥s=—iCRT

Additional Information from the Formula Sheet
W = pressure potential
W¥s = solute potential
The water potential will be equal to the
solute potential of a solution in an open

container, since the pressure potential ; -\}30}
of the solution in an open container is 0“4 " \ = \
zero. v 0&?
i = ionization constant (For sucrose . b(\?}*
this is 1.0 because sucrose does not G"CSO +
ionize in water.) e 0\ ‘—- iR
C = molar concentration _\'L(_(D g d:.\("’ ‘.@%8‘%
R = pressure constant (R = 0.0831 liter S "l:l - 000
bars/mole K) ' /L,‘g x 88%
T = temperature in Kelvin (273 + °C) . . CRT '
=~ 00,60,
% Us | 0/0,0,0
- (e 3)(0.0830) PEOEE
UYs= Y DOOE
Thefimolar concentration of a@ solution ir (g ¢ O) 00 'O
an ppen ;oe?ker 1;133 bel'en detennin]ed to be
0.3M. Calculate the solute potential at 27 'Z{ = ‘Mﬁ
degrees Celsius. Round your answer to the S ‘
nearest tenths| @
29. Scientists are trying to determine under what conditions a plant can survive. They collect the iz e (o
following data and would like to know the water potential of the plant cell. The solute potential is -0.6 DD
MPa and the pressure potential is -1.0 MPa. What is the water potential? Round your answer to the .QQQ%O
nearest tenth. ®g ®g
W= W +Us DR
aneas
=10+ (0k) = |-16 MPa 0/0/0/0,0)
OEE)
00000
0/0/00,0,
©0,0/0,0,0,




#13: The Laws of Probability

Why use this formula?
The Multiplication Law of Probabilities enables you to determine the probability that two events will occur simultaneously.
The Addition Law of Probabilities enables you to determine the probability that one event OR another will occur.

Helpful Videos
Bozeman Biology — Probability in Genetics—Multiplication and Addition Rules:

https://www.youtube.com/watch?v=y4Ne9DXk Jc

Formula

If A and B are mutually exclusive, then P (A or B) = P(A) + P(B)
If A and B are independent, then P (A and B) = P(A) x P(B)

30. A certain species of plant has four unlinked genetic loci, W, X, Y, and Z. Each genetic locus has o O
one dominant allele and one recessive allele. For a plant with the genotype WwXxYyZz, what is the Q)
probability that the plant will produce a gamete with a haploid genotype of Wxyz? Give your answer e o

as a fraction or as a value between 0 and 1, to four decimal places. bt

®
LD ~[eoees -
L"’ )( Z L B g N e ‘ AR
> 0O,
0,0,
90
2=0.3

ok
31. In a population that is Hardy-Weinberg equilibrium, the frequency of the _rg_ce’ss_iLe_a.l.I.e].e_i;;_Q;.lh

What is the frequency of individuals that are homozygous and heterozygous for the dominant trait? I\
Express your answer to the nearest hundredth. ? 2 ’r"‘-? i 2
PR
Silwv\ . % -0 t3 @@
@@
fad 1 % P +2fC 00
®®
2
éi‘:‘_(a.% —_ f:‘l-—-(l:‘- 0.1

0% = e . H Y
+ 209 > z(on}w%: 0.M1Z
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#14: Population Growth

Why use this formula?
The population growth equations enable you to determine the rate of growth for population based on several factors
including birth rate, death rate, carrying capacity (for logistic growth), etc.

Helpful Videos
Bozeman Biology — Exponential Growth

https://www.youtube.com/watch?v=c6pcRR5Uybw

Bozeman Biology — Logistic Growth
https://www.youtube.com/watch?v=rXIyYF XyflM

Formula
Population Growth

dN/dt=B-D
Exponential Growth

N
di

N

- apmauc

Logistic Growth
dN K ~ )

tfl - m.ax

Additional Information from the Formula Sheet
B = birth rate
D = death rate
N = population size
K = carrying capacity
N - \,S00
.. = Maximum per capita growth rate ‘: =Yy -~\.0

of population
> s
32. A hypothetical population has a carrying capacity of 1,500 individuals and rmax is 1.0.. What is the = l 0(9 S
Mwﬁgfor a population with a size of 1,500 1ndividuals? Roundyour answer to the @@%
‘Méarest hundredth. What is happening to this population? 66 e
= s Ly e r10/0/0
N =1 (Goo . 100,00
a N y 00000
45.7 Bade
R T Seea
S - S 60
FE L ik olool0]
ISp0 ®®E®E
35’ 41 0/0/0,0/0)
populastion dt
Siee iS £ Rl T hOE b Cou A 4o —HUL NI R /HHA—
decttnts b bnpiss Mk F ML 54 4l gnd
— B8N\ peause it is Ny

L ab%“ﬂi&cmv}j;\fg,&?acu——a '




33. (Note: For the question below, your answer should be expy ssed as ___.___ millions of people.
of about 307 million peop;e. I; ;J an;

In 2009, the US had a population
8 deaths per 1000 people, what was the country's net population growth that year
(ignore immigration and emigration)? Round to nearest thousandths.

207

N kM =
B\(\(MB)RC\R = x QRIBALYTE = Y,293%

ik RERRA & (;§—- N Ay iR TE

34 2N ~ ~P
e are born each month and 200 mice die each month,

There are 2,000 mice living in @ field. If 1,000 mic
what is the per capita growth rate of mice over a month? Round your answer to the nearest tenth.
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#15: Gibbs Free Energy

Why use this formula?

Calculating the change in free energy enables you to determine whether the reaction is endergonic / anabolic (+AG,
products have a higher free energy than reactants) or exergonic / catabolic (-AG, products have a lower free energy than
reactants).

Helpful Videos
Bozeman Biology — Gibbs Free Energy

https://www.youtube.com/watch?v=DPjMPeU50eM
Formula
AG=AH-TAS
B
Additional Information from the Formula Sheet 25
AG = change in Gibbs free energy ol
, Rg) >
AS = change in entropy ,L,\z
AH = change in enthalpy - |6 l S ‘-{
T= absolute temperature {in Kelvin) 0% a)
. |6/6/666)
35. An experiment determined that when a protein unfolds to its denaturgd (D) state from the original 0/0/00)
folded (F) state, the change in Enthalpy is AH = H(D) — H(F) = 46,000 joules/mol. Also the change in  [D[/@M®
Entropy is AS = S(D) — S(F) = 178 joules/mol. At a temperature of 20°C, calculate the change in %%%g%
Free Energy AG, in j/mol, when the protein unfolds from its folded state.
——— e e [
| e oide. (OO
NG = bk —hS v est 000000,
o~ 0/0/000
©0,9/0/0,0)

AG = Yb,voe — (Z‘KSYW‘:%
D = Yl,000— SZ)SY
b= 6154 g/mey
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