Exam 1 A. Miller Fall 86 Math 221
Show all work. Use back of sheets if necessary. Hand in to your TA.
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1. Suppose H and K are positive infinite hyperreals. Determine whether

H+ K
NIEEe

is infinitesimal, finite but not infinitesimal, or infinite.
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2. a.Suppose y = 222 — 3z + 7. What is 2£?

b. Suppose p = sin(y) log(y). What is 3—5?

260

c. Suppose r = ‘uaenW' What is %?

d. Suppose y = sin(ex2+x_1). What is Z—g?

e. What is <= ((2® 4 1)%¢) where c is a constant?
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3. Suppose that the derivitive of f(x) is xlog(x). What is the derivitive of
f(sin®(x)) with respect to x?

4. Derive a rule for finding %(u”) in terms of wu, v, g—;‘ and g—g where u and

v are functions of x. You may use any rules for differentiation you know.
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5. Suppose x = sin(t) and y = sin(2t). Find the equation of the tangent
line to this curve when ¢ = 0. What is the slope when ¢ = 37

6. Suppose y is a function of x satisfying x? + xy? + 3y = 12 for every x.
What is 227
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7. Suppose y = % and Ax is a nonzero infinitesimal. Find %. Simplify

and use this to find Z—g. Find an infinitesimal € so that dy = Ay + eAx.

8. On the back of this page state and prove the product rule for differenti-
ation.



