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NAME:  _________________________________   _________________________________ 
                                  LAST NAME                                                   FIRST NAME 
 
 
STUDENT NUMBER: _______________________________________ 
 
 
SIGNATURE: _______________________________________ 
 
 
INSTRUCTIONS: 
 

1. Make sure to print your NAME, STUDENT NUMBER and SIGN the sheet above. Write your student 
number at the top right of each page. 

2. You have 1 HOUR 15 MINUTES to complete the exam. 
3. Read the examination questions VERY CAREFULLY. 
4. Answer ALL questions in the space provided on the exam – if you need more space, please use the back 

of the sheet for that question.  SHOW ALL YOUR WORK.  No marks will be given for unsubstantiated 
answers. 

5. The examination consists of twelve (12) pages.  Please ensure you have a complete examination. 
6. The examination is out of 100 marks. 

 
 
 
Formula 
 

For a function 𝐹(𝑥, 𝑦)  = 𝑐, 𝑦′′ = − !
(!!!)!

(𝐹!!!! (𝐹!!)! − 2𝐹!"!! 𝐹!!𝐹!! + 𝐹!!!! (𝐹!!)!) 
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Question #1 (20 Marks) 

A function f is given by: 

𝑓 𝑥, 𝑦, 𝑧 = 3𝑥𝑦𝑧 + 𝑥!𝑦 − 𝑥𝑧! 
 

a) (6 Marks)   Find all the first-order partial derivatives. 
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b) (14 Marks)  Find all the second-order partial derivatives. 
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Question #2 (20 Marks) 

Consider the following function:   32 )3()2(10 ++= yxz . 
 

a) (10 Marks)  Find the elasticity of z with respect to x. 
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b) (10 Marks)  Find the elasticity of z with respect to y. 
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Question #3 (20 Marks) 

The equation 
 

𝑥! ln 𝑥 + 𝑦! ln 𝑦 =  2𝑧! ln 𝑧 
 
defines 𝑧 as a differentiable function of 𝑥 and 𝑦 in a neighbourhood of the point (𝑥,𝑦, 𝑧) = (𝑒, 𝑒, 𝑒). 
 

a) (8 Marks)  Calculate 𝑧!!(𝑒, 𝑒). 
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b) (12 Marks)  Calculate 𝑧!!!! (𝑒, 𝑒). 
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Question #4 (20 Marks) 

Consider the following production function: 
 

𝑄(𝐾, 𝐿) = 75(0.3𝐾!!.! + 0.7𝐿!!.!)!!.! 
 

a) (8 Marks)  Is this a homogeneous function and if so, what is the degree of homogeneity?  (Be sure to 
prove your answer.) 
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b) (12 Marks)  Find the elasticity of substitution. 
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Question #5 (20 Marks) 

a) (12 marks)  The following system of equations defines 𝑢 = 𝑢(𝑥,𝑦) and 𝑣 = 𝑣(𝑥,𝑦) as differentiable 
functions of 𝑥 and 𝑦 around the point 𝑃(𝑥,𝑦,𝑢, 𝑣) = (1, 1, 1, 2): 

 

𝑢! + 𝑣! = 2!𝑥 + 𝑦! 
𝑢!𝑣! − 𝑣! = 𝑥 − 𝑦 

 
where 𝛼 and 𝛽 are positive constants.  Differentiate the system.  Then find 𝜕𝑢/𝜕𝑥, 𝜕𝑢/𝜕𝑦, 𝜕𝑣/𝜕𝑥, and 
𝜕𝑣/𝜕𝑦 at the point 𝑃. 
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b) (8 Marks)  For the function 𝑢(𝑥,𝑦) in part a), find the approximation to 𝑢(0.99, 1.01). 

 
 

 


