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. (20 points) Let E be a set in R? and 7 : R* —» R is the projection map

’:T(il?', y) = &.

(a) If E is compact, should 7(FE) be compact? Explain! (6 points)
(b) If E is open, should 7(E) be open? Explain! (7 points)
(c) If E is closed, should 7(E) be closed? Explain! (7 points)

(16 points) Evaluate

(a) limp, oo((1+2)(1+ 2)--- (14 2))/". (8 points)
(b) [2, |e|d]e|. (8 points)

‘12 points) Let f : [0,1] — R be defined by

o P
f(=) { 0 otherwise.

Prove that f is Riemann integrable on [0, 1]. What is fol f(z)de?

(10 points) Show that the function f(z) = > - 2" is continuous

n=1 z24n
on IX.

. (10 points) Consider the function f : R® —» R defined by f(x) = ||Ax|],

where A is a nonsingular n X n matrix and x € R®. Check at what x
1s f differentiable and find D f(x).

(10 points) Let F'(z) be defined by

F(z) E/: (/tmx/1+33ds) dt.

Explain why F is differentiable at each z € (0, 00) and find F'(z).
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7. (10 points) Suppose U is a non-empty open set in R and f : U — R? is
continuously differentiable with its Jacobian J(f)(x) # 0 on U. Show

that
- area(f(B,(x)
r—0+ ClT‘E?CL(.BT (X))

= |J()x)];

for every x € U. (B,(x) is the disc of radius r centered at x.)

8. (12 points) Consider the vector field v = (2ze¥ — ysinz, z?e¥ +cos T +

2y), and let C be the semi-circle {(z,y) : £ > 0,z* + y* = 1} oriented
counterclockwise.

(a) Find a function f : R* — R so that Vf = v. (6 points)
(b) Evaluate the line integral
/ v - dr.
C

(6 points)



