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Show all your work to earn the credits.

In(1 x2
1. (8 points) Evaluate the integral: f n(l+ )
3V 3
2. (8 points) Evaluate the integral:
' o Vx2+9

3. (8 points) Evaluate the double integral: f x*dA, where R is the region enclosed by the ellipse
R

T+ y? = 1 and above the x-axis.

4. (8 points) Let F(x,y,2) =< 07, yz%,zx> > and let S be the union of the upper hemisphere of
radius 2 centered at the origin with the disc of radius 2 in the xy-plane centered at the origin

such that S is positively oriented. Evaluate the surface integral: f F(x,y,2)-dS.
s

5. Let ﬁ(x,y, 7)) =<y, x+e,ye+1>.

(a) (5 points) Prove that F is conservative.

(b) (5 points) Find a potential function for F.

(c) (8 points) Evaluate the line integral: f F - d7,where C is given by A#) =< 72, £, sin(t) >
c

forO0<r< 2.

6. (10 points) Find the maximum and minimum values of the function f(x,y) = xy subject to the

constraint 3x% + y? = 6.

7. (10 points) Find the following limit if it exists, or show that the limit does not exist:
2y

lim ————.
) ©0,0) (X2 + y2)*

Gl s | T FERRMLEE KPS -
ol o mmEmseR -




Bussh® 115 2458 HEEHBEAREsE 84 208
¥ 2H #£2 7

& R A BRES % A AR ASER FHHH 2A68&) =/

8. (10 points) Determine the smallest positive integer p for which the series

oo 1y
(1+L)

n
p (arctan n)

converges. Provide a justification for your answer.

9. A function f : A € R — R is said to be Lipschitz continuous on A C R, if there exists a real
number K > 0 such that |f(x) — f(¥)| < K]x — y| for any x,y € A.

x+1

(a) (5 points) Prove that the function g(x) = 3 is Lipschitz continuous on [0, 00).
X

(b) (5 points) Use the ¢ — ¢ definition to show that if f is Lipschitz continuous on [a, b], then

f is continuous on {a, b}.
10. Let {a,};., be a sequence with a; = 4 and

foralln > 1.

anyl =
n

() (5 points) Show that {as,} 7 | is an increasing and bounded sequence.

(b) (5 points) Show that {a,},»1 15 @ convergent sequence.
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