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1. Show 
( x ,y)→(0,0)
lim

3y2 − 5x2 −14xy

3y2 − 5x2  doesn't exist.

[ 6 ]
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2. Find the equation for the tangent plane to the surface zex + y − cos(xyz) = 0  at the point
(0,0,1).

[ 6 ]
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3. Assume that the equation  zex + y − cos(xyz) = 0  (from problem 2) implicitly defines
z(x, y) , where x and y are taken to be the independent variables and z the dependent

variable.  What are 
∂z

∂x
 and 

∂z

∂y
 at the point (0,0,1)?

[ 2 ]

4. Let f (x, y) = ln 1 + x( ) + ln 1 + y( ).  Find and classify all critical points.
[ 6 ]
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5. Let f (x, y) = x2 − 2x( ) y − 2( ).  Find and classify all critical points.
[ 10 ]
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6. Using the method of Lagrange Multipliers (no marks will be given for any other
method), find the volume of the largest rectangular box in the first octant with three faces

in the coordinate planes and one vertex in the plane 
x

a
+ y

b
+ z

c
= 1, where a, b, and c are

positive numbers.
[ 8 ]
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7. Evaluate sin y2( )
x / 2

1

∫0

2

∫ dydx .

[ 8 ]
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8. Let D be the quarter-annulus defined in polar coordinates by

D = (r,θ )1 ≤ r ≤ 2,0 ≤ θ ≤ π
2




.  Find 
1

x2 + y2
D
∫∫ dA.

[ 4 ]


