Math 251: Calculus

Fall 2003

Final Exam

1. [6pts] Find the equation of the tangent line to the curve of the equation 

f(x) = x3 + sin(x) + 2  at the point where x=0.

2. [6pts] Sketch the graph of f ‘(x) if the graph of f(x) is given below                           

3. Suppose Q(p) is the quantity of cookies a coffee shop sells in a day if it prices the cookies at  p  cents.

3a. [4pts] Explain the physical meaning of Q(150).

3b. [4pts] Explain the physical meaning of Q’(150).

3c. [4pts] Do you expect Q’(150) to be positive or negative?  Explain.

4a. [4pts]   Compute the general antiderivative of  f ‘(x) = x( – sin(x) + (
4b. [4pts]  Compute f(x) if f(0) = 0 and if f ‘(x) = x2 + sin(x).

5a. [4pts] Compute lim x(0  [(x2 + 9   – 3] / x2
5b. [4pts] Compute lim x(0  [sin2(4x)] / 2x2
5c. [4pts] Compute lim x(0  sin(x + cos(x))

5d. [4pts] Compute lim x(0  [cos2(x) – 2cos(x) + 1] / x2
6a. [4pts] State the definition (in terms of limits) of the derivative of a function f(x). 

6b. [4pts] Use the definition of the derivative and limit laws to compute f ‘(x) if

f(x) = (x.

7. [6pts] A cylindrical tank is turned on its side.  It is 40 feet long and its cross sectional radius is 5 feet.  It is being filled with water at a constant rate of  2 ft3 / sec.  At what rate is the water level rising when it is at a height of 3 feet at its deepest point.?

8. [6pts] Recall that two lines are perpendicular if the product of their slopes is –1.  The curves of the equations (x = y2) and (2x2 + y2 = 3) intersect at two points.  Are the tangent lines to the curves at either point of intersection perpendicular to each other?  Why?

9. [6pts] Sketch the graph of the function f(x) = (2x2 + 1) / (x2 – 2x).

Identify and label all local maxima and minima, inflection points, intercepts with the x and y axes, and asymptotes.  Also clearly indicate where the graph is concave up and where it is concave down.

10a. [4pts] Without solving the equation show that f(x) = x2 + 3x – 1  is zero for some value of  x  in [0,1].

10b. [6pts] Using x0 = 1/2 as an initial guess, use two iterations of Newton’s method to find x2.
10c. [2pts] Since the equation above is quadratic you can solve it exactly.  Find the exact value of the solution to the equation on the interval [0,1] to determine how many digits of accuracy your approximation from (10b) has.

11. [6pts] A jogger can travel 5 feet per second on pavement and 4 feet per second on wet grass.  She begins in a paved parking lot (at a point we will call (0,0)).  At a point 100 feet to the north the parking lot ends and a field of wet grass begins.  She wants to jog to the spot (200,300), two hundred feet to the east and three hundred feet to north of where she begins.  How fast can she do it?  [Hint: Consider the point (x, 100) where she leaves the parking lot and express the time it takes her as a function of x].

12. [4pts] Suppose you are told that  lim h(0  [5h – 1] / h = ln(5).

Use this fact (and the definition of the derivative) to compute f ‘(x)   if   f(x) = 5x.

13. [4pts] Use the definition of the derivative (and limit laws) to show the product rule is true:



(f(x) g(x))’ = f(x) g’(x) + f ‘(x) g(x).

