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From the questions below, please choose and solve any 5 problems only.
The homework 15 worth 10 points. Each question 15 worth 2 points.

Show all of your work amd put a box around your final answer.

Number cach attempted question elearly.

Write legibly (that is, suitably large and suitably dark); if the grader can’t read your answer, it's consider
uncorngHeted.

Question |

Question 2

Question 3

Question 4

Question 5

Question 6

Find the derreative of cach function.
(a) flx) = In ( i l)
= o= 1
:r:{zz | l}
Wi |
(e) hiz) s

The function M{t) = (a | (b a)e*™)1™ i known as the von Bertalanffy function and was introduced

in the 1930s by Auwstrian biclogist Karl Ludwig von Bertalantfy,  Caleulate M'(0) in terms of the
constants a, b,k and m

(b) glx)

The ecnergy (measured in ergs) associated with an carthguake of moment magnitude M, arc related

by log,o(E) = 16.1 | 1.5M,,. Calenlate dE/dM,, for M =2, 5, 8.
A particle moves counterclockwise around the ellipse with equation 9z | 16y” — 25,

(a) In which of the four quadrants s de/dE > (0?7 Explain.
(b) Find a relation betwoeen dxfdi and dy/dt.
(¢) At what rate is the r-coondinate changing when the particle passes the point (1, 1) i its -

courdinate is increasing at a rate of 6 m/s?

Lot L = f{h) be the amount of water (in litens) a species of tree necds per week when it s b oentimetens
tall. Some values are given in the table bolow.

ko | 100 | 150 | 200 | 250 | 300
fik) | 20 | 30 | 42 | 58 | 75

Let b = g(f) = 100 | 0.1¢% be the height (in centimeters) of a particular tree of this species £ months
after January 1, 2020, (Assume this model is valid for the ficst 6 years of the tree’s i)

(a) Estimate f'{250). Give units. Explain the practical meaning in a seotence.
(b) Caleulate q"l["ifi}l Cive units. Explain the practical meaning in a sentenoee.

i
(¢) Estimatc (E f{q{t]}) | cGirwe umts. Explan the practical meaning i a sentenoe.
a0

A parcel of air rising quickly in the atmosphere will decrease in temperature and inercase inovolore 1if
it does not exchange heat with the surrounding air. For suffioiently drey anr, the relationship betwoeesn

temperature and volume is given by TV" = ¢ for a comstant (7, temperature T in Kelvin, and volume
V' oin cubic meters. Lot time £ be in hours,

. T ] ; : :
(a) Find — and explain what it represents. Be sure to inchude units.

dV
dV

b)Y Fid — and explain what 1t represents. Be sure to inelade anits.
1T
I

ol

(¢) Find — assuming that both T and V are functions of time, and explain what it represents. Be

it

sure to imclode anots
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dl

(d) Find— if ¥V = 10 m”, T = 205 K and volume is incressing at a rate of lm™ every hour.
0

il

(¢) Find = assumming that both T and Voare functions of time, and explain what 18 represents. Be

sure to inclode anits

dV .
(f) Find T ifV = 10m*, T = 295 K and temperature is increasing at a mte of 2 K every hour.

Question T According to the ideal gas law prosare, P (in pascals) | volume, ¥V (in cobic meters), and temperature,
T {in kelvins) are related by the cquation

PV =nlT

where [ 15 the wdeal pas constant and o is the number of moles of the gas prosent.

., dr : R AR
(a) Find Fry asmnming that both volume and temperature are changing in oo,
i
(b) Create a model for temperature assuming that it varies sionsoidally in time starting with a
mamimum tempoerature of 300 K at the mtial time of £ ) hours amd 15 at its mecamum of

320 K at & = 12 hours.

(¢) Create a model for volume asuming that starts at 10 cubic meters at £ = 0 bours and increases
by 10% cvery six hours.

dl?

(d) Find — under the assumptions of parts (a), (b) and (¢). Your answer will contain n ad

it 18
I

’
Question 8 The relative rate of change of A function s given by the ratio fT The relative rate of change puts
the additive rate of change into perspective compansd to the cuorrent valoe of the onction. After all,
adding 100 people per vear 15 much more significant for a town of hundneds than for 2 aty of millions.

(a) Compute the relative rate of change for a power function, that is, a function of the form fi{x)
Ar™ for positive constants A and n. Analyee the relative mte of change as © » oo, and interpret
the result.

(b) Compute the relative rate of change for an exponential function of the form f{x) = Ac®® for
positive constants A and E. Analyze the relative rate of change a5 ¢ > oo, and interpret the
rosult.

Question 9 The volume of a sphere of adins ris V = (4/3)5r IF the mdins is expanding at a rate of 14 inches
por minute, at what rate = the volome changing when @ =8 .7

Question 10 Sonva and Base are in motorboats located at the conter of a lake. At time £ = 0, Sonva begins traveling
south at a specd of 32 mph. At the same tine, Isance takes off heading cast at a speed of 27 mph.

(a) How far have Sonya and Issac traveled after 12 min?

(b) At what rate s the distance between Sony and Issac changing after 12 min?

Question 11 A trafhe patrol helicopter s stationary a quarter of a mile directly above a highway, Its radar detects
a car whoese hne-of-sight distance from the helicopter & bhalf 8 mile and 15 inereasing at the rate of 57
mph. Is the car exceeding the hghway’s specd limit of 60 mph? Justify your answer complotely.

Question 12 Consider an clectrical circnit. The voltage V' (volts), corrent T (aumperes), and resistance 12 (ohines)

are related by (hm's law, which states ¥V = TR, Suppose that Vois increasing at the mte of 2 volt fsec
|

while I s decreasing at the rate of 1 amp /sec.

dlt iV 1]
(a) Find the equation that relates — to = and =

it el bt
(b) Find the rate at which I is changing when V' = 12 volts and T =2 amps. Be sure to include units.
Is IR imcreasing or decreasing”



