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Mathematics for Agribusiness

QUESTION ONE

a. Give concise definitions of the following concepts related to functions:
1 Domain
il. Range

b. Consider a function f(x) = log,(x* — 2x — 8), compute f(10), and use
interval or set notation to express the domain of a function.

c. Use interval notation to express the domain and the range of the function:

2x-3
x2-16

h(x) =

d. A vendor's total monthly revenue is from the sale of x bags potatoes is represented
by a function:

r=150x
Furthermore, the vendor's total month costs are given by ¢ = 100x + 3500.
Compute, how many bags of potatoes must the vendor sale to break even?

(Hint: break even means revenue is equal to cost).
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Mathematics for Agribusiness MTA611S

QUESTION TWO

a. Use mathematical expressions to concisely define the following concepts:
i Regular limit. ?2)
ii. Newton’s Difference Quotient. )

b. Briefly describe at least two algebraic approaches you would use to find the
limit of a function at a given point, x = a. “)

c. Find the limits of the following functions:

i. Li_rg(xe‘ +4x% - 3) Q@)
.o xt+a?-1
ii. lxlir} E A3)
" x—2—2
iil. L 6))

d. Find the equation of a straight-line that is tangent to the curve:

y=2m? —4m—48

atm =4 (7
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Mathematics for Agribusiness MTA611S
QUESTION THREE
Define the following concepts:
1. Cross derivative 2)
ii. Partial derivative 2)
Find the second derivatives of the following functions:
i. f(m) = 3m* -10)8 5)
ii. g(x) = x2/625 — x2 S
Given a function:
g
m(x,y) = 4e82¥ys + 13yt
Find m,, m, and m,,. )

Optimize the following function by (i) finding the critical value(s) at which the function is
optimized and (i) testing the second-order condition to distinguish between a relative
maximum or minimum.

q(x) = x® —6x*—-135x + 4 (8)
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Mathematics for Agribusiness

QUESTION FOUR

a. Solve the following indefinite integral:

i. [3m3(m* + 2m)? dm
ii. [ 2m + 9m?dm

ii. f01(3x3 —x+1)dx

b. To produce 70 tons of wheat, an agribusiness wishes to distribute production
between its two farms, farm 1 and farm 2. The total cost of wheat production,

¢, is given by the function:

c =4q." +2q1q; + 59%, + 1000

where g, and g, are tons of wheat produced at farm 1 and farm 2, respectively.
How should the agribusiness have distributed to production between the two farms

to minimize costs? Furthermore, compute (A).
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FORMULA

Basic Derivative Rules

Ceanstant Rule. -E- )=-0
(=3
Constzat Multiple Rule g‘—[c;‘(x,\l -ef(x)

Power Rule i(.\‘) -px et
dx

Sum Rule %[fix)- (D))= Fx)- g'(x)
Difference Rule %l)‘(r) —s(=)] - FXx) - g(x)
Predua Rule S f@g(0]= £~ £(0F (1)

corient Rule 21 LG0T _ £~ S0 )
Quetient Rule el ——_—(_\'(x)]‘

Chain Rule ci.f(s(x» = Se(xNgix)
c

Basic Integration Rules
L Ia dx=ax+C

: X
2, I.\'“ dx =
n

+C,

n#-1

+1
1 -
3 I;d\'-— Injx+¢

w

1 [erdv=e"+C

w

. Ia'dt:i-!-(‘
Ina
6. Ilnxd\':.\'lnx—.\'+(‘
Integration by Substitution
The following are the 5 steps for using the integration by

substitution metthod:
e Step 1: Choose a new variable u

e  Step 2: Determine the value dx

e  Step 3: Make the substitution

e  Step 4: Integrate resulting integral

e  Step 5: Return to the initial variable x

‘Unconstrained optimization: Multivariate functions
The following are the steps for finding a solution to an
unconstrained optimization problem:

rclative minimum at v = a
relative maximum atx = a

f@=0
f(a)=0

[(a)>0:
fa)<o0:

Condition Minimun Maximum

FOCs or necessary conditions Ni=fL=0 N=/=0
SOCs or sufficient conditions Ji1 > 0. 32> 0, and J11 < U, f33 <0, and
2 s 2N 2
S > iy Sui2 > (2
Inflection point

i <0, f23 <0.and fi.fax < (iaF or
Sy <0, fi2 <D.and fiy S < (12

Saddie point

Tit = 0. f3z < 0. and fyp oz < (2 or
Sit <0, f33>0.and f1).0 < Y2

Inconclusive

M=
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Derivative Rules for Exponential Functions
d ¢ . .
ax i)
d x =z
E(a )=a‘ina
4

- (e;(:))= e:(:)g (x)
x

:—\’(a“”)= In(a)a ) g (x)
Derivative Rules for Logarithmic Functions

-‘%(ln x) = %,x >0

d _g'x)
Eln(g(.\'))— 00

d =
?\T(‘OE'I)_ xlna Ll
4 top g(x)) = =B
E(loeu o(x)) g(.\')lna

Integration by Parts
The formula for the method of integration by parts is:

/udv:u-v—/vdu

There are three steps how to use this formula:
e Step 1: identify u and dv
e  Step 2: compute v and du
e Step 3: Use the integration by parts formula

Unconstrained optimization: Univariate functions
The following are the steps for finding a solution to an
unconstrained optimization problem:
e« Step 1: Find the critical value(s), such that:
f'(@d=0
e Step 2: Evaluate for relative maxima or minima
o Iff"(a) > 0 - minima
o Iff"(a) > 0— maxima

Constrained Optimization
The following are the steps for finding a solution to a
constrained optimization problem using the Langrage
technique:

e Step 1: Set up the Langrage equation

e  Step 2: Derive the First Order Equations

= Step 3: Solve the First Order Equations

=  Step 4: Estimate the Langrage Multiplier
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