
MATH  5C - TEST 2 v1 Spring 24 
(Chapter 14)   

Instructions on Canvas 
100 POINTS      

(1)  Given  , find the first order partial derivatives . 
 
        (9 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2)  Given the following level curves for an unknown function f(x,y),  

 
Estimate the following.  Show computations on b,c,d.    ( 8 points) 
         

(a) ________________ (b)   ________________ 

 
 
 
 
(c)  ________________ (d)  where ________ 
 
 
 
 
 
 

f (x, y, z) = yexy + x3 cos(z2 )

f (1,1) ∂ f
∂ x ( 2.5,1)

f y (2, 2) D!u f (1,1)
!u = −1

2
, −1

2



 
 (3)  Find all critical points of and classify each as yielding local 

max., local min.,  or saddle points.  Show how you arrive at your conclusions.  You are not required 
to find the functional values at the critical points.        
  

        (10 points) 
 (The graph is shown to help you see if your answer is reasonable)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

f (x, y) = 6x − (x + 3)2 +12y − y3 +15



(4)    Find the equation of the tangent plane to the ellipsoid  at the point  (3, 4, 1). 
        (10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

x2 + y2 + 2z2 = 27



(5) Given , use differentials or a linear approximation to approximate the value of  
 without using your calculator.  (You can use your calculator to check your result).  

Show work clearly, labeling everything         
     (10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f (x, y) = yexy
f (0.2, 0.94)



(6)   Find  , if z is defined implicitly as a function of x and y            

     (8 points) 
 
 
 
 
 
 

∂ z
∂ x

x3 + y3 + z3 + 6xyz + 4 = 0



(7) Find the point(s) on the cone  that are closest to (4,2,0)  
        (10 points) 
 Validate how you know it is an absolute minimum. (The second derivative test does NOT validate an 

absolute extrema) 
       (10 points) 
   

z2 = x2 + y2



(8)      Suppose you are at the point (2, 1, 82) on the hill given by  (where 
the z axis gives elevation, the y axis points north, the x axis east). C.orrect notation is required, 
units are not        
    (13 points) 

 (a) If you hike from the given point in the direction of      are you going uphill or down?  
At what rate? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b)  Using the graph of with the point (2,1,90) shown, explain and illustrate why your answers 

above are reasonable (or not). 
 
 
 

 
 
 
 
 
 (c)  From the given point , if a you want to hike on a level path where elevation does not change, 

what direction should you go? (give a vector) . 
 
 
 
 
 
 
  

f (x, y) = 100− 4xy2 − 2y −8

!v = 3,4

f (x, y)



 
(9)   Using the method of LAGRANGE MULTIPLIERS, find the absolute extrema of 

  subject to the constraint .  Show all points you 
considered in the process. (You may assume that an absolute max and an absolute min 
exist)  The graph is given in order so you may check whether your answer is 
reasonable.  Show the absolute max and min on the graph by labeling it on the graph.
     (10 points)   

 
 
   Show all points which you considered as possibilities for yielding extreme values 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

f (x, y) = x2 + 4y3 x2 + 2y2 = 1



(10) Match the following functions with their graphs: (12 points ) (axes are in standard orientation with 
the x axis in red, y green, z blue.) 

a)  _________   (b)  __________ 

 
c)    _________   (d)   _____________ 
 

e)     _______   (f)   ___________ 

 
A)        B)   

 
C)        D)  

        
E)        F)   

    
 
 
 
 

f (x, y) = 1
1+ x2 y2

f (x, y) = cos(x + y)

f (x, y) = ln(x2 − y) f (x, y) = cos xy( )

f (x, y) = 1
x2 + y2

f (x, y) = 1
x2 − y



MATH  5C - TEST 2 v2  Fall 2024 
(Chapter 14)   

Instructions on Canvas 
100 POINTS      

(1)  Given  , find the first order partial derivatives . 

 
        (9 points) 
 
 
 
 
 
 
 
 
 
 
 
(2)  Given the following level curves for an unknown function f(x,y),  

 
Estimate the following.  Show computations on b & c.    ( 8 points) 
         

(a)  f(3,0) ____________            (b)   ____________       (c)  ___________ 

 
 
(d)  On the figure above, sketch a vector in the direction of the gradient of f(x,y) at point P. 
 
 
 

f (x, y, z) = xcos(z2 )+ x
y

∂ f
∂ x ( 0,3)

f y (0,−2)



 
 (3)  Find all critical points of and classify each as yielding local max., local 

min.,  or saddle points.  Show how you arrive at your conclusions.  You do not need to find the 
functional values at the critical points.          

        (10 points) 
.          
 (The graph is given so you can see if your answer is reasonable, with the x axis in red, y green, z 
blue.)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

f (x, y) = −x3 + 3x + y3 − 3y2



(4)    Find the equation of the plane tangent to the surface  at the point  
(3,2,4)  

        (10 points) 
 
 
 
 
 
 
 
 
 

x2 − yz = 1



(5) Given   .  If x changes from 2 to 1.9 while y changes from 1 to 1.02, find  and . 
Is your answer reasonable? Why?     (10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6)  Find  :                 (8 points) 

 
 
 
 
 
 

z = x3y − 3y2 dz Δz

∂ z
∂ y

ye3x +sin(z) = 4z3



(7)    Find the absolute max and min of  on the closed domain D given by  

    (10 points) 

 
 
(The graph is shown to see if your answer is reasonable) 

f (x, y) = x2 + y2 − 2x − 2y
x2 + y2 ≤ 9



8)     Suppose you are at the point (2, 1, 82) on the hill given by  (where the z 
axis gives elevation, the y axis points north, the x axis east).Correct notation is required, units are 
not         
    (13 points) 

 (a) If you hike from the given point in the direction of      are you going uphill or down?  
At what rate? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 (b)  From the given point , in what direction is the steepest climb? 
 
 
 
 
 
 
 
 
 
 (c)  Using the graph of with the point (2,1,82) shown, explain and illustrate why your 

answers above are reasonable (or not). 

 
 
 
 
 
 
 

f (x, y) = 100− 4x2 − 2y

!v = 3,4

f (x, y)



 
 
 
 
 
 
 
 
(9)   Given that an absolute minimum exists, use the method of LAGRANGE MULTIPLIERS to 

find the absolute minimum of   subject to the constraint 
.       (10 points)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f (x, y, z) = 2x2 + y2 + 3z2

2x − 3y − 4z = 49



(10) Match the following functions with their graphs: (12 points ) (axes are in standard orientation with 
the x axis in red, y green, z blue.) 

a)  _________   (b)  __________ 

 
c)    _________   (d)   _____________ 
 

e)     _______   (f)   ___________ 

 
A)        B)   

 
C)        D)  

        
E)        F)   

    
 
 
 
 

f (x, y) = 1
1+ x2 y2

f (x, y) = cos(x + y)

f (x, y) = ln(x2 − y) f (x, y) = cos xy( )

f (x, y) = 1
x2 + y2

f (x, y) = 1
x2 − y


