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. (10 pts) Compute the following integral

/1 fz_w [8z exp((y + 2%)* — 4(y + 2?))] dydz.

. (15 pts) Suppose f(z) is a differentiable function from the reals into the reals. Suppose
f'(z) > f(z) for all « € R, and f(zo) = 0. Can we conclude that f(z) > 0 for all
x > x?7 Justify your answer and state clearly on the theorems you used.

. (20 pts) Suppose we know the following facts about the functions g and h:
(a) g(z) > 0 on z € (0,1/2) and (3/2,2), g(z) < 0 on z € (1/2,3/2), and g(1/2) =

b) A(z) > 0 on (0,1), h(z) < 0 on (1,2), and ~(0) = A(1) = A(2) = 0.
(

Use this information to sketch the graph of f on the interval [0, 2], where

@)= [ s

In your answer, provide reasons to justify your plot.
. (15 pts) Let a € R.

(a) (5 pts) Show that if {a,} is a sequence in R, which converges to a, then

lim (1 + %)n = exp(a).

n—00

(b) (10 pts) Let f be a real-valued differentiable function on R such that the second
derivative f(0) at the origin exists, with f(0) = f/(0) = 0 and f”(0) = a. Deter-
mine the limit of [f(z/+/n)]" for each real z € R.

. (15 pts) Determine the set of all values of « or which the function

|m3c¢+ l?—cx 2 9
f(:v,y)={ mhr e T Y #0

0, z? +y? =0,

is differentiable at (0,0). Justify your answer.



6. (10 pts) Let > po,ar and >,-, by both be convergent series of positive terms. For
each of the following decide whether the given series must always converge, must always
diverge or if it is impossible to tell. If the series always converges or always diverges,
give reasons. If it is impossible to tell, give an explicit example of series a; and by both
convergent, for which the series in question diverges and an explicit example of series
> ay and Y by both convergent, for which the series in question converges. (5 points
each.)

(a) (5 pts) D25y (ar/b).
(b) (5 pts) > pe; In(akby).

7. (15 pts) Consider the following constrained minimization problem.

min 22+ 3zy+5y*+0.52 under the constraint 3z + 2y +2 < 0 and 15z — 3y — 1 < 0.
z,Y



