Calculus 1
December 17, 2008, 09:00-12:00
Clearly indicate how you came to your solution/conclusion.

Good luck with the exercises!

1. (20 points) Calculate
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2. (10 points) Use the formal definition of a derivative to calculate the
derivative of f(z) = Va3 + @,

3. (25 points) Consider the sequence {a, }o_, with

om? - 2n+ 3
(L = = s
& n4ntl
a Is the sequence increasing or decreasing?
b Calculate an upper and a lower bound for {2

¢ Calculate lim ay,
n—oc

d Use the formal definition of a limit of a sequence to show that your
solution to exercise ¢. 1s correct.
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4. (20 points)
a Calculate the 2°4 degree Taylor polynomial 1% for the function
(x) = :.t:\/.‘i:"" +1
in = = 0. Then use this to approximate V2.
b Determine an interval for the error of the approximation in exercise
a.

5. (15 points) Calculate
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6. (10 points) Give the general solution to the following differential equa-

tion:
g (1) — 2y (8) + Sy(t) = 15¢* — 22t - 10
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sinzx-i-col x=1 sin(—x) = —sinx cos(—x) =cos X
uc2x=l+un2x sin(r — x) =sinx cos(r — x) = —COsx
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aczx=l+ool1x sm(i—x)=cosx cos(i—x)=smxim
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sin(x £ y) =sinxcosy tcosxsiny cos(x £ y) = cosxcosy Fsinxsiny tan(x % y) T taxuny
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Integrals of tangent, cotangent, secant, and cosecant

ftanx dx =In|secx|+C,
fcotxdx =In|sinx| +C = —In|cscx| + C,
[secxdx = In|secx + tanx| + C,

J csexdx = —Injescx +cotx| + C =Infescx —cotx|+ C.



