
MATH 1402A Practice Term test #2 13 October 2013 
 

Non-programmable calculators are permitted. This test is closed book. 
Supply your answers on this sheet, but TA’s have extra paper if you need it. 

 

PLEASE PRINT             
First name   Last name   Student number 

 
Please show your work where appropriate! 

 

1. Find the minimum Total Cost, given the following information: 

TC is given by KLTC 32128 += , and is subject to the constraint 4
3

4
1

322560 LKQQ === . 

USE ANY METHOD. 
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2. Let xyyx 433 =+ . Determine dy/dx at the point (2, 2). 
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3. Let: ( ) 52)(2, 23 −==−== xxgyandxyxyxfz . Find dz/dx , the total derivative, using the 2 
methods in reviewed in class (i.e. direct substitution or the formula for the total derivative) 
 
 
Method 1: Direct Substitution (z is a function of both x and y, but y is itself a function of x. The 
variable z can therefore be expressed as a sole function of x and the derivative dz/dx determined. 
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Method 2: Total derivative formula: use the following formula to compute dz/dx: 
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∂= (The first and second terms are called the direct and indirect effects 
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4. Let ( ) 2071022, 22 +−+−+== yxyxyxyxfz . Use the differential dz to estimate the change 
in z (i.e. ∆z) when moving from (x, y) = (2, 2) to (2.05, 1.9). Compare the result with the actual 
value of ∆z. 
 
 
We consider (2, 2) to be the “reference point” (x0, y0), with dx = 0.05 and dy = –0.1. 
The total differential is given by: 
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And we write:  
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Such that: 
 

8.1)1.0()7()05.0(22 =−−+=⇒
∂
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∂
∂= dzdy

y

z
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x

z
dz  

 
The actual change in z is given by: 
 

)2,2()9.1,05.2( ffz −=∆ , with:  
 

( )

( ) 3820)2(7)2(10)2()2)(2(2)2(22,2
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f

f

 

 
Such that: 785.138785.39)2,2()9.1,05.2( =−=−=∆ ffz ... so dz is not that bad an estimate... 
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5. Using the same function as in the previous exercise, determine the (xo, yo, zo) coordinates of any 
stationary point and determine whether they are a minimum, maximum or saddle point. 
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6. Let 2
1

4
1

4),( LKLKfQ == be the rule for a production function, where K corresponds to input 
capital, L corresponds to input labour and Q corresponds to output production. 
Assuming Q = Q0 = 8: 

  

Determine MRS using the ANY METHOD 
 

If Q=Q0=8, then the isoquant of the Production function is a curve describing the 
relationship between K and L. dK/dL is determined directly from this equation. 
Alternatively, we can use the formula dK/dL = –fL/fK, where fL and fK correspond to 
dQ/dL and dQ/dK respectively. MRS is the absolute value of dK/dL. 
 
Method 1: 
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Method 2: dK/dL = –fL/fK 
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7. Let: ( ) 22 43, yxyxfz +== , subject to the following constraint: 062 =−− yx  
 

Determine its coordinates (xo, yo, zo) of the stationary point (it’s actually a minimum). USE 
Lagrange Multipliers. 
 
 
 
METHOD 1: Direct substitution 
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METHOD 2: Setting dy/dx from z=f(x, y) equal to dy/dx (=2) gotten from the constraint. 
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METHOD 3: Using the Langrangian! 
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8. Given the following information, set up the Lagrangian expression needed to maximize Utility: 
32YXU =  and YXBo 34120 +==  

 
DO NOT SOLVE THE SYSTEM, simply write out the Lagrangian expression! 
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