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1. (10 points) Let g(x) = sin(y/3x2 + sec2(2x)). Evaluate the derivative g'(0).
2. (10 points) Define
x* x <0,
f(x)=70,x=0,
x%,x > 0.
Determine whether f is differentiable at 0. If it is, compute f'(0) and prove your claim.
3. (a) (10 points) State the Mean Value Theorem.
(b) (10 points) Use the Mean Value Theorem to prove that
In(1+x) <x,
forall x > 0.
4. (10 points) Suppose g(x,y) = (2x — 1)y, D = {(x,y) € R?:x? + y? < 4}. Find the maximum
and minimum of g on D.
5. (10 points) Evaluate the definite integral
f(;m' tan* x dx.
6. (15 points) Find the Maclaurin series for f(x) = sinx and show that the series convergesto f
forall x € R.
7. (10 points) Find the volume of the solid region bounded by the surface f(x,y) = e~*" and the
planes z=0, y=0, y=x,and x = 1.
8. (15 points) Let f:R* - R be a function and L € R. Determine whether the following statement

is true of false: If lirré f(x,0) = lin% f(0,y) = L,then f iscontinuous at (0,0). Justify your
x> y—

answer with a proof or a counterexample.




