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1. (20pts). For each of the following statements, determine whether it is true
or false. Explanation is not required.

(a) Let f be a function defined on R and a is a real number. If both
the left-hand limit at a, lim,_4- f(z), and the right-hand limit at a,
lim,_,q+ f(z), exist, then f is continuous at a.

(b) Let f : R? — R be a contifiiotisfunction and (zo,y0) € R*. If the
partial derivatives of fat(®o, %0), fzlzo,yo) and fy,(zo, vo), both exist,
then the directional derivative of f at (zp, yo) in the direction of a unit
vector u = (uf,ug) exists as well and D, [(Z5;50) = u1fz(Z0,%0) +

uy fy (20, Yo).

(c) If function f is mongtonic on [a,b].for.a <'§ € R, then f is integrable
on [a, b]; that is the Riemann integral [ f(z)dz exists.

(d) If f and g.are both integrableon [a,b], then so is fgand'|” f(z)g(z)dz =
(2 f(z)d=) (/3 g(=)d ),

$2 =7
() The improper integral [$° Zfes zdz'is convergent.

2. (20pts) At what numbers is the following function f differentiable?
~Ii+1) fz<-1
f(z) =4 cosz if —1<z<1.
Inl if l<z

Please also give a formula for f'. Show your work.
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3. Suppose the series ¥°° ,a,3" is convergent.

(a) (10pts). Is the series X92,a,(—3)" convergent? Justify your answer.

(b) (10pts). Is the series X722 a,(2)" convergent? Justify your answer.

4. (20pts). Let A(t) be the/aréa under the ctuve f(z) = /ze™ T - from 0 to
t > 0 and B(t) be the-area of the triangle with vertlces (0,0), (t,0), and

(t, f(t)). Please find lim; g+ %%. Show your work:

5. (20pts). A|lamina oceupiesjthe part of the disk 22 +9? < 1 in the first
quadrant with density p(z,y) = z+/72 +y2. Please find the mass of the
lamina. Show your work.
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