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1. (10 pomts) Find lim z=®.
- z—0t
(1 .
2. Let f(z) = z?sin(l/z), = #0;
0, x=0.

(a) (5 points) Find ].i_l}’(l} izl

(b) (3 points) Is f(z) continuous at z = 07
(c) (6 points) Find f'(z) for z # 0.

(d) (6 points) Find f/(0). _

(e) (3 points) Is f(z) differentiable at z = 07

3. Let C be the curve given by y = 3/z and let L be the tangent line to the curve
C at the point (a,b) where @ > 0. Let A be the intersection of L and the z-axis
and B be the intersection of L and the y-axis.

(6 points) Find the equation for L.
(5 points) Show that A = (2a,0) and B = (0,6/a).

)
)
)
4. (a) (5 points) Give the Maclaurin series (the Taylor series at z = 0) of
)
)
)
)

1422
(b) (3 points) Find the radius of convergence of the Maclaurin series in (a).
Tt
(c) (5 points) Give the Maclaurin series of / T8
0 .

(d) (3 points) Find the radius of convergence of the Maclaurin series in (b).
(e) (8 points) Show that

i (=1)"

— (2n k- 1)(\/§)2n+1
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5. Let F(z) = (2zcosy + ycosz, —z?siny +sinz + 1).
(a) (6 points) Is the vector field F(x) conservative? If yes, find its potential

function.
(b) (6 points) Find [, F - dr where C' is a curve from the origin O to (m,7/2).

y

A

C
(m,7/2)

O .

6. (10 points) Evaluate [, f; cos(z? + 1) dz dy.




