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Show all your work to earn the credits.

1. (8 points) Evaluate the integral: f f dydx

y+1
2. (8 points) Evaluate the double integral:

ffy+ x2 +y2dA
D

where D = {(x,9) : x <0,y > 0,x*> +y* < 9}

—1
3. (8 points) Evaluate the integral: f ey
1+ )
4. Consider the function
' 22
2EYHP it ) # (0,0)
fGoy)y=4 *+Y
0, if (x,) = (0,0).

(a) (5 points) Evalunate hn(% o fx»).
(b) (5 points) Find gg(x, ) and —aiyc(x, y) for all (x,y) € R?.
(c) (5 points) Is f(x,y) differentiable at (0,0)? Give a valic! reason for your answer.
5. (10 points) Determine the convergence of the series
Z (n! + 1)
[(n+ )IT?
and give a valid reason for your answer.

6. (10 points) Consider the surface f(x,y) = x2y + 5. Find the absolute maximum and absolute
minimum of f(x,y) over the region R = {(x,y) : x <0,y > 0, x* +y* < 9}.

7. (10 points) Find the first four non-zero terms of the Taylor series about 0 for the function

1
fx) = I
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8. Let C be the piecewise smooth curve given by

26 = (¢" —1,¢" ~1), for0<1<2
(@ —-1,e%-1), for2<t<3

. and let F(x,y) = (ye*, &* + 3y be a vector field.

(a) (8 points) Is ﬁ(x, y) conservative? If so, find a potential function for F. 1t not, explain
why not.

(b) (8 points) Calculate the integral f F.d7
C

9. (5 points) Prove that the two surfaces

S1: 2+’ +#722 =5 and ™S8, %% =4y% +47°
are perpendicular (orthogonal) to each other at all points of intersection.

10. Let {a,},., be a bounded sequence of real numbers. For each » € N, define

Mn = Sup{ana A1y A2yt ° '} and m, = lnf{am Api15Cni2s° }

(a) (5 points) Show that lim A4, and lim m, exist.

n—>oQ 7-—03

n

(b) (5 points) Show that, if lim M, = lim m,, then {a,} ., converges.
n—oo 0
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