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Find a value of x so that the statement below 1s true

Z(%)Z"" A 42—:211'

n=0

2n+1
To solve this question, all one needs to know is }; " o x" = i—x- and ). : (12):: ;
We will rewrite the statement as
3
sin(x) 22
l-x 4-nm
. 2 3
Now, we will rewrite the right hand side of the equation: et =
1-x 41— 22(1-m)

From there, we see that sin(x) = %and l—-x=1- % - x = .E



Problem 8. (Bonus problem)

1. Using the definition of Taylor series, find the first three non-zero terms of
the Maclaurin series (Taylor series about 0) of f(x) = In(1 + cosx) !

2. Let the first term from part 1 be z,(t), the second term be x3(t) and the
third term be x3(t) for some space curve X (t). Find the curvature k(t) of
X (t)
Solution. 1.
= In(2) (78)
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X(t) = (In(2), —=, o= 89
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' i B o 04
=] =312

X"(t) = — . 87
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8. Determine if the following series converges or diverges:

(z+1)"
(n+1)!,

00
Z log ( tan | sin | cos

At first glance, this problem might appear to many students to be cruel and unusual punishment; the nested
trigonometric and logarithm functions are deliberately designed to cause panic. However, if the student
recalls their n-th term test for divergence, this question becomes straight-forward.

= log (tan (sin (cos (0)))) = log (tan (sin(1))) # 0
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Problem 8. Find the center of the osculating circle to X (t) = (2¢!,e%') as a
function of .

Solution

X(t) = (2¢',€*)

X'(t) = (2€",2¢*)

X"(t) = (2¢',4e™)
LA

!
4 ‘ -
I -




The unit tangent to the function is:
XI
| X7
(2€, 2e%)

Vet + 4ett
(2e, 2e%t)

2et/1 + et
(=)
1+ e2t 1+ e2t

X' x X" is positive for all ¢, so the curve is always turning leftwards and so
the normal is directed 90° counterclockwise from the tangent vector. Therefore:

T

e’ 1 )
] -
( V14 e2t |/1+ e?

The radius of curvature of the circle, r is:

1
r —
K

1
20/ + et
__ -3
= 24/1 + e2t

The center of curvature for a given ¢ is placed at r units away from X (¢) in
the direction of ! f -

of N. Therefore, it is located at:




