The table below gives the position (p) of a particle as a function of time (t) in years, where p is in

meters. Assume p(t) is continuous and differentiable for 0 < t < 8. [10 POINTS]
t 0 2 4 6 7
p(t) 1 -9 -1 5 11

@ Calculate the best estimate for the instantaneous velocity of the particle at ¢t = 4.

(b) Based on the table, do you think the graph of p(t) is concave up or concave down in the
interval (2,6)? Inone good sentence, explain your reasoning.

For some drugs, the size of the dose, D (in mL), is a function of the person’s weight, w (in kg), so
that D = f(w). What is the practical interpretation of the statement f’(75) = 2? Circle the
letter of the best answer listed below. [8 POINTS]
(a) When the weight is 75 kg, the dose is 2 mL.

(b) If the dose increases from 75 mL to 76 mL, then the person’s weight increases by 2 kg.

(c) If a person’s weight decreases from 75 kg to 74 kg, then the person’s dose decreased by 2 mL.

(d) If the weight decreases from 75 kg to 74 kg, then the dose is 2 mL.

Find the value of ¢ onthe x-axis where the line L, tangent to the graph of f at (0,2), intersects the
x-axis. Notice that line L contains the point (5, 4). [8 POINTS]



4. Use the limit definition of the derivative and algebra to find the derivative of the function below.
You may not use any shortcut differentiation rules on this problem. Show all work and every step.

[12 POINTS]
90 =5—
5. Find the equation of the line tangent to the graph of the function below at p = 2. Put your final
answer in point-slope form. [12 POINTS]

f(p) = =7p*+5p



3x‘2+§x if x<3

W) = [12 POINTS]

—%x+1 if x>3

@ Using calculus and algebra, determine if W is continuous at x = 3. SHOW ALL WORK AND
STATE YOUR CONCLUSION.

(b) Using calculus and algebra, determine if W is differentiable at x = 3.
SHOW ALL WORK AND STATE YOUR CONCLUSION.

(c) Is W(x) adifferentiable function?

Consider the function g(x) = x3 — 2x? — 4x + 5. Use your knowledge of calculus to determine
the solutions to the questions below. You must show all work — a solution based only on a graph or
on your knowledge of polynomial functions will not be accepted. [12 POINTS]

@) On what interval(s) is g decreasing?

(b) On what interval(s) is g concave up?

©) On what interval(s) is g both decreasing and concave up?



Use the Rules of Calculus that we have studied to find the first derivative of each of these functions.
[6 POINTS EACH]

@ g(x) = x73/2 —\[7 x5/2

(b)  k(G)=S+4-5

() Pm)=m°(3-vm)
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