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Population Growth Practice
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1(a). A population of 265 swans are introduced to Circle Lake.  The population’s birth rate is 0.341 swans/year per capita, and the death rate is 0.296 swans/year per capita.  What is the rate of population growth per capita, and is it increasing or decreasing?
r = b - d = .341 - .296 =.045
r is increasing.  r=0.045


[image: ]2. There are 190 grey tree frogs in a swamp.  The population is under carrying capacity. If r= -0.093 frogs/ year, predict the population size next year.
Rmax*N	-0.093*190= lose -17.67 frogs; 190-17.67 = 172
172 frogs



[image: ]3. A population of 1,492 Baltimore Orioles is introduced to an area of Nerstrand woods.  Over the next year, the Orioles show a death rate of 0.395 while the population drops to 1,134.  What’s the birth rate for this population?  Is this proving to be a suitable habitat?
dN/dt= rN		r = b - d
dN/dt= (b-d)N
(1134-1492)/1 = (b- 0.395) 1492
so b= 0.155.
Not suitable, because birth rate is much lower than death rate.

4. 780 turkeys live in Merriam township, which is 92 acres in size.  The birth rate is 0.472 turkeys/ year per capita.  The death rate is 0.331 turkeys/ year per capita.
	What is the population density? Round to the nearest tenth.
	What is dN/dt? Round to the nearest whole number
	Predict N after one year, assuming dN/dt stays constant. Round to the nearest whole number.

	8.5 turkeys/acre
780/92
	110 turkeys/ year 
dN/dt= (b-d)N
(0.472-0.331)780
	890 turkeys 
pop growth = 110 turkeys/year
780 turkeys + 110



[bookmark: _GoBack][image: ]5. One dandelion plant can produce many seeds, leading to a high growth rate for dandelion populations.  If a population of dandelions is currently 40 individuals and rmax= 0.2 dandelions/month per capita, predict how many dandelions would be in this population after 4 months. 
dN/dt = rmaxN		
Month 1: dN/dt = (0.2)(40) = 8 dandelions
Month 2: = 0.2(48) = 9.6
Month 3: 0.2(57.6) = 11.5	
Total at end of four months = 69 dandelions
	Month
	Population
	# added

	1
	40
	8

	2
	48
	9.6

	3
	57.6
	11.5

	4
	69.1
	



[image: ]6.       Imagine the dandelion population of 40 mentioned in #12 cannot continue to grow exponentially, due to lack of space.  The carrying capacity for their patch of lawn is 100 dandelions.  What is their population growth rate at the end of the first month? Round to the nearest tenth.
dN/dt = rmaxN[(K-N)/K]
dN/dt= 0.2*40 [(100-40)/100]
dN/dt = 4.8 dandelions for the first month
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Appendix B

Rate and Growth
Rate
dy/dt

Population Growth
dN/dt=B-D

Exponential Growth
dN

dr - 'max

Logistic Growth
dN N ( K-N )
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Temperature Coefficient
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Primary Productivity Calculation

dY= amount of change

t=time
B = birth rate
D = death rate

N = population size
K = carrying capacity

= maximum per capita growth
rate of population

t; = higher temperature

t; = lower temperature

k = metabolic rate at 1,

‘Water Potential (V)
W=Wp+Ws

Pp = pressure potential
Ps = solute potential

The water potential will be equal to
the solute potential of a solution in an
open container, since the pressure
potential of the solution in an open
container is zero.

The Solute Potential of the Solution
Wy =—iCRT

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

C= malar concentration

l= J
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and white (W). Heterozygous individuals have pink flowers. Two pink individuals are crossed to
produce 465 offspring. H

1. Calculate how many of these offspring are expected to have the red phenotype. Round
your response to the nearest whole number.
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