Math 1500, Midterm 1

No calculator or cheat shects are allowed. Please write all your answers in the booklet

provided.

1. Find the following limits (answer can he cither a number or £00)
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. (a) State the delta-epsilon definition of a limit: lim f(+) = [. (b) Find a § such that
: reva

L -1 <0.1 whenever [z — 2| < 4. (¢) Use the delta-epsilon definition of a limit to
show that lim J—J = %

r—2

. (a) Write down the definition of derivative of f(x) as a limit. (b) Let f(x) = 1/x.

Use the definition of derivative as a limit to directly compute f/(2). (No marks will
be given for using differentiation rules).

(a) State the mean vaiue theorem. (b) Use the mean value theorem to show that if
f(x) 2 0 on [a,b] then f(r) is increasing (i.e. nondecreasing) on [a. ).

. (a) When a snowball is melting, its vohune is decreasing at a rate proportional to its

surface arca. How fast is the radius of the snowball decreasing? Note: V' = %71'7'3, S =
4ar? where Vois volume. S is surface arca and r is the radius of a sphere. (b) It was
found that the radius + decreased from 5 cm to 4 e in 2 minutes. How long will it
take for the snowball to melt completely”









