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(c) Q(r, s) =
�
9s
r

�3
[r ln(s)]4

Qs(r, s) =

2. (6 points) Let f(x, y) = 40 + xy +
1

x
+

125

y
. Find all points (x, y) at which f(x, y) may have

a local optimum.

ANSWER: (list all pairs) (x, y) =
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3. (13 pts) Let z = f(x, y) = 14x− 12y + 3x2y.

(a) (2 pts) Write out the formulas for fx(x, y) and fy(x, y).

fx(x, y) = fy(x, y) =

(b) (4 pts) Find all points (x, y) which are candidates for local maxima or local minima.

ANSWERS: (x, y) =

(c) (3 pts) Suppose (x, y) = (4, 0). circle the correct answer to complete the statement:
A small increase in x (with y held fixed) leads to a (LARGER SMALLER EQUAL)
increase in z than a small increase in y (with x held fixed).
Show appropriate calculations.

ANSWER: (circle one) LARGER SMALLER EQUAL

(d) (4 pts) If y = −1
3 is fixed, the function g(x) = f(x,−1

3) is a one variable function of x. By
showing appropriate calculations, answer the following questions:

i. Is g(x) increasing, decreasing, or neither at x = 3?

ANSWER: (circle one) INCREASING DECREASING NEITHER

ii. Is g(x) concave up, concave down, or neither at x = 3?

ANSWER: (circle one) CONCAVE UP CONCAVE DOWN NEITHER
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  2   (8 points)  
 

a) Suppose ! " # $ % & $ $ $ & # & '. Compute the following partial derivative: 

! " 

 

b) Suppose  

" #
$ & ( & $ )* + 

        Compute the following partial derivative: 

" 

 

 3   (5 points) You do not know the formula for a certain multi-variable function ! , but you are told that its 
two partial derivatives are: 

! " $ & $ % 

! " $ & , 

Compute or approximate each of the following three values.  
 
 

" (! #+---( .(!#/
-+---(  

 

" $+--(! # .$!#/
-+--(  

 

" the slope of the tangent line to the graph of . / " . ! $/ at " % 

 

 

 

 

 

ANSWER: 0 ________,112  ________, 3 " _________ 
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Math 112 — Winter 09 1

1. (15 points)

(a) Compute the derivative. DO NOT SIMPLIFY.

i. v = e10u · ln(u3
+ u2

)

dv

du
=

ii. g(t) =

�
4

15t
+ 1

�2/3

g�(t) =

(b) Suppose P (x, y) = x3y + xy2 − 3xy + 4x.

Which graph is steeper: (A) P (2, y) at y = 5; or (B) P (x, 5) at x = 2?

ANSWER: circle one (A) (B)
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Math 112 — Spring 08 1

1. (20 points)

(a) Compute the derivative. Do not simplify.

i. A(t) = (6t3 + ln t)7 + ln
�
t + et

�

ii. z =
e4x

√
x2 + 3x

(b) Let f(x, y) = x4y3−3xy2+4x5− 6
y2 +(ex3−x)(ln y). Consider the three functions f(1, y),

f(0, y), and f(−1, y). Use a partial derivative to determine which of these functions has
the steepest graph at y = 1.

ANSWER: (circle one) f(1, y) f(0, y) f(−1, y)
has the steepest graph at y = 1
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2. (14 points) Consider the function ! " ! # $ %& ' & $ # $ %(. 

a) (4pts) Write out the two partial derivatives, "  and " . You need not show work. 

" !__________________________________ 

 

" !__________________________________ 

b) (5 pts) Find the largest value of the function " %  over the interval from) ! * to ! #.  

Show all steps. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Answer:  ____________________________  

 

d) (5 pts) Which graph is steeper: 

i. the graph of the function #"  at ! '       OR 

ii. the graph of the function) " %  at ! & ?  

Show all work. 

 

 

 

 

 

 

 

Answer: _________________________ is steeper 
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