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Formula
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Forafunction F(x,y) =¢, y' = _W(Flnl(pzl)z — 2F/5F{Fy + F;5(F)?%)
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Question #1 (20 Marks)
A function f'is given by:
f(x,y,z) = 3xyz + x*y — xz3

a) (6 Marks) Find all the first-order partial derivatives.
£ -3 %+Z.7cj*%3 — 2 Marks
x =~ 7Y
,@‘ = 3X2~+7; — 2 Marks

2
£ = 37‘3 - 3x2 — 2 Marks
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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: z=10(x+2)*(y+3)’.

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

x3Inx+y3Ilny= 2z3Inz

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).

“D‘,{'pgrcnwhmh\(\j both Sides 1o regpeet <o x, ohi le hofd?'s.nf) Y warmﬁ?j}‘v@
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b) (12 Marks) Calculate Z1; (e, €).

Dflereh wching (¥) & Secondh -hvme ivh (espeet do X @iwd&
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Question #4 (20 Marks)

Consider the following production function:
Q(K,L) = 75(0.3K~%* + 0.7L704)=25

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® +vh =28x +y3
uvhf —vf =x—y

where « and [ are positive constants. Differentiate the system. Then find du/dx, du/dy, dv/dx, and
0v /0y at the point P.
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Subshhde (@D imbs @ 4
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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).
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