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Mathematics 2411 Hour Examination
W. L. Green
February 6, 2007

Directions: Do all problems. Show your work and justify your answers. This is a closed
book examination, and calculators are allowed. Make sure your name is on all four pages
of your examination. You will get four points for it.

1. (24) Let f(x,y)=€” +xy + y°.
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functions? Why or why not.
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b. Find all the second order partial derivatives of f. Make sure you specify which is
which.
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~ ¢. Give an example of a function g(x,y) that is not continuous at the origin, but has a

pa?tial derivative with respect to x at the origin. 5 (= D) — __L. jﬂ (‘X j) 4 (a o
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2. (24) Let ¢(t) = (x(t),y(t),z(f)) be a differentiable function, and suppose that for each t,
c(¢) lies on the surface x” + y®+2z° =25. Let C be the curve traced out by ¢(¢).
a. Show that for each t, the tangent vector T(t) to the curve C at the point c(t) is
perpendicular to the vector ¢(f). :
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b. If ¢(0)= (22,-2~2,4), and T(0) = (2\/5,23/5,0), find an equation for the tangent line
to C at the point ¢(0). :
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c. If ¢(0) = (24/2,-24/2,4), and T(0) = (2~/2,2+/2.,0), find the directional derivative of the
~ function g(x,y,z) = x>+ y* + z* in the direction in which the tangent vector T(0) points.
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3. (24)

' 3
a. Decide whether or not the limit lim, , ., —— exists or not. If it does exist, what
Xty

1s its value?
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b. Show that the interscction of two open subsets of the plane must also be an open set.
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4. (24) Recall that the second remainder term R,(x,.%) in Taylor’s theorem is given by a

3
formula of the form R,(x,,h) = Ei ; H%Bﬁ(c%)hihjhk.
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-a. Find the second order Taylor formula for the function f(x,y)=sin(xy) at x, = (0,0).
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b. If f(X,y) = a; + a,X + 2,y + a,x> + a;y* + axy, where a,, a,, ..., a, are constants, then the
remainder term R(x,,h) for f is actually zero. Give a general reason why this should be
so, based on the formulas for the remainder.
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