Math 175 Test 2 Name:

SHOW ALL OF YOUR WORK FOR PARTIAL CREDIT.

1. Use the DEFINITION OF THE DERIVATIVE to find the derivative of f(z) =+/x — 7.

2. How much money should a 24 year old invest (today) at an annual interest rate of 8%, com-
pounded monthly, in order to have $100, 000 when they retire in 41 years?

3. If you invest $100 in an account that has continuously compounded interest, and you end up
with $123 in 2 years, what interest rate (r) did the account have?

4. Solve for z: log,(x) + logy(z — 2) = 3.



5. A diver jumps off a diving board into a swimming pool. Her height f (in feet) above the water
t seconds after she jumps is given by h(t) = —16t% + 20t + 6.

(a) Find her average rate of change (velocity) from ¢ = 0.5 seconds to t = 1 second.

(b) Find her instantaneous rate of change when ¢ = 1.

(¢c) When does she hit the water?

(d) How fast is she moving when she hits the water?

6. Evaluate the following limits algebraically or show that they do not exist:

(&) Mmoo

2x + 5
r—3~ 1172 -9




7. Consider the function

3z —2 for
f(z) = c for
8 — 2z for

<2
Tr =
T > 2

Can you find a value of ¢ that makes f(z) a con-
tinuous function on all real numbers? Justify your
answer either way (using the definition of conti-
nuity).

8. Write the equation of the line that is tangent to f(z) = 2% — 3 at the point at which z = 1.

9. Find all values of = for which the graph of p(z) =

2

(59671)4 has a horizontal tangent line.
x —

10. The salvage value S (in dollars) of a company airline after ¢ years is estimated to be given by
S(t) = 300,000e"%. What is the rate of depreciation (in dollars per year) after 5 years?



11. Find the derivative of the given function. Simplify before differentiating whenever possible, but
DO NOT simplify the derivative.

(a) r(x) = —322% + 400z + 500

(b) q(z) = V(32" + 22%)

(¢) g(z) = Inf(2? + 52)°]

12. Sketch a function f(z) for which all of the following are true:

o f(1)=—1, f(=1) =2

e lim f(x)=1
r—1—
e f is continuous at r = —1

o fis NOT differentiable at x = —1

o fllry=2forz>1




