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%) for the surface represented
2% and z > 0.

106 &% 25

1. (10 pts) Find an equation in spherical coordinates (¥ & &
by the rectangular equations (£ % &3 425%) 22 +y? =

Let C be a plane curve parametrized by

1
xr =arcsint, y=Inv1l—t 0<t< 7
(a) (10 pts) Find the arc length (3% &) of C.
(b) (10 pts) Find the concavity (*" %) of C when t = 1/4.
(15 pts) Determine the convergence (4 @) or divergence (% %%) of the series and give

3.
your reasons.
— C
(b) > ( )712:33 ™

() 2 wsin(1/n) 2 en

n=1
Suppose that a particle moves along the space curve given by

4.
1
r(t) = (bcost — cosbt)i+ (5sint — sin bt)j + ?k’ 0<t<2m,
where ¢ denotes the time parameter. (pF [ 5#&k)
(a) (10 pts) What is the speed (i# &) of the particle at time ¢ = 77
(b) (10 pts) Find the acceleration (*ri# /& ) vector of the particle at time ¢ = 7/2.
5. (10 pts) Find the area of the polar region (#& & # % %#*) enclosed by r = 2sin(30).

(10 pts) Evaluate r(Z) x /(%) if r(t) is a vector-valued function satisfying the following

equation with initial conditions (4= 45 i% i#)
r’(t) = —4costj — 3sintk, r'(0) =3k, r(0)=

(a) (5 pts) Find a power series (% .5¥) for f(z) = 5 l — centered at 2.

(b) (5 pts) Find the Taylor series (%\ # %) for In(3 — x) at 2 using the Part (a).

(c¢) (5 pts) Find the interval of convergence (fz & % &) for the power series obtained in

the Part (b).
narctann + arctann — narctan(n + 1)
n®+n '

(4v ~ %2 > 5 pts) Find the sum of the series )
n=1
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