Math 251: Calculus

Fall 2005     Final Exam

1. The illumination of light (I in lux) decreases as it passes a distance (s in centimeters) through a semi-transparent substance.  Answer the following questions:

1a. [5pts] Explain the physical meaning of I(5) = 1.3.  Your answer should include the units associated with the 5 and to the 1.3?

1b. [5pts] What units are associated with  I’(5)?

1c. [5pts] Is I’(5) positive or negative?  Explain.

2. [10pts] Find the equation of the tangent line to the curve f(x) = x2 + x  at the point where x = 2.

3. [9pts] Sketch the graph of a function f(x) defined and differentiable on (–1 , 3) with the following characteristics:                           

· F(0) = 2;




F(3) < 0;

· F’(x) > 0  for  –1 < x < 2;


F ‘(2) = 0;

· F ‘’(x) > 0  for  –1 < x < 1;


F ‘’(x) < 0  for  1 < x < 3

4. [9pts]  Compute f(x) if f(1) = 2 and if f ‘(x) = 4x3 + (x

5. [10pts] What is the area of the largest rectangle (with sides parallel to the x and y axes) that can be inscribed within the ellipse (x2 + 2y2 = 1)?

6a. [5pts] Compute limx((   ([x2 + 7x]   –  x


(show all work)

6b. [5pts] Compute lim x(0  [sin2(11x)] / 7x2


(show all work)

6c. [5pts] Compute lim x(– 5  [(1/x) + (1/5)] / x

(show all work)

7. [10pts] A hot air balloon is released from the ground and rises directly upward at a rate of 5 feet per second.  An observer 100 feet from the balloon watches it rise.  One minute after it is released, how fast is the angle of the observer’s view above the horizontal changing (in degrees per second).  [See picture on the chalkboard].

8. [10pts] Sketch the graph of the function f(x) = 6 + 8x2 – x4.  Include in your graph the exact values of all local maxima and local minima as well as all inflection points.  Be sure your graph clearly indicates the concavity of the graph at all points.

9. [6pts] Some cubic equations have a local minimum and a local maximum.  Some cubic equations do not?  Find all values of “a” for which the cubic equation

f(x) = x3 + ax2 + x

has spots on its graph with a horizontal tangent line (and thus the possibility of a local maximum or minimum).

10. [6pts] Let f(x) = x |3x + 1|.

Find a formula (probably as a multipart function) for f ‘(x).

