MATH 105 EXAM 1 OCTOBER 7, 2005

NAME:

YOUR GRADE IS BASED ON THE PROCESS AS WELL AS THE FINAL RESULT. SHOW ALL
YOUR STEPS CLEARLY SO YOU WILL BE ELIGIBLE FOR THE MOST PARTIAL CREDIT. YOU
MAY USE A CALCULATOR, BUT NO NOTES, BOOKS, OR OTHER STUDENTS. GoOD LUCK!

1.) (15 pts.)

a.) (5 pts.) Sketch the piecewise function

T+ 2 if z< -2
flz)=¢ vVaz—4 if —2<x<2

In(x —1) if z>2

b.) (2 pts. each) For the function in part (a.), find the following limits:
i) lim f(x)

r——2"

i) lim f(x)

r——21

iii.) lim f(x)

r——2

iv.) lim f(x)

x—0

v.) lim f(z)

r—2



2.) (15 pts.) Compute the derivative function y' of y = 3z% + 4 using the limit definition of
the deriwvative.






4.) (15 pts.) A tank initially contains 100 gallons of water and 10 pounds of salt, thoroughly
mixed. Pure water is added at the rate of 5 gallons per minute and the mixture is drained
off at the same rate. (Assume complete and instantaneous mixing.) Thus, S(t), the amount
of salt in the tank at time ¢, is the solution of the IVP S’ = —0.055, S(0) = 10.

a.) (5 pts.) Explain why this IVP describes the given process.

b.) (5 pts.) Use calculus to show that S(t) = 10e~%%" is the solution of this IVP. Remem-
ber, you have to show both that the solution matches the DE, and that the solution
matches the initial condition.

c.) (5 pts.) How much salt is left in the tank after 1 hour?



5.) (15 pts.) Given the function f(z) = sinz, find f/(7) in two ways:

a.) (10 pts.) Zoom in numerically. Show your table of values, and state the conclusion it
leads you to.

b.) (5 pts.) Zoom in graphically. Sketch the zoomed graph that indicates the appropriate
derivative value. Include the scale (z and y values) on your sketch.



6.) (15 pts.) Use derivative and antiderivative rules to compute the following:

1
a.) (5 pts.) the antiderivative G(x) if g(z) = V31 + — — 4 - 2%(In2)
x

rsinz
b.) (5 pts.) the derivative h'(z) if h(z) = ————
) (5 pts.) the derivative h'(z) if h(x) 5?1 1

c.) (5 pts.) the derivative y' if y = secx — e* + V31



7.) (10 pts.) Sketch the graph of f(z) = z2/3. (It’s OK to use your calculator to help.) Use
your graph to answer the following questions.

a.) (2 pts.) For which z-value(s) is f(z) NOT differentiable?

b.) (2 pts.) For which z-value(s) is f(z) increasing?

c.) (2 pts.) For which x-value(s) is f'(x) increasing?

d.) (2 pts.) For which x-value(s) is f(x) concave down?

e.) (2 pts.) For which z-value(s) is F'(z), the antiderivative of f(z), increasing?



