Math 111






Name: _________________

10-11-06

Lab 5:  Plotting Secant Lines and Tangent Lines

Due Monday 10-16-06 (turn in this sheet, and your flash drive, CD, etc. with your Maple worksheet).

The central concept in Math 111 is using secant line slopes to find tangent line slopes.  The tangent line slope is also called the “derivative” of f, and most of Math 111 is devoted to the theory and applications of derivatives.  The purpose of this lab is to help you visualize the process of finding tangent line slopes from secant line slopes.

Example 1:  For the function f (x) =
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(a)  Plot the secant lines thru P(1,12) and Q (x, f(x)) where x takes the values 4, 3, 2, and 1.1.  
(b)   Plot the secant lines thru P(1,12) and Q (x, f(x)) where x takes the values -2, -1, 0, and 0.9.
(c)  Use the secant line slopes to guess the tangent line slope at P(1,12) and plot the resulting tangent line against the function graph as a check.

> f:=x->3*x^2-x+10;
> msec:=x->(f(x)-f(1))/(x-1);
> msec(4); msec(3); msec(2); msec(1.1);
> secant1:=x->14*(x-1)+12; 
> secant2:=x->11*(x-1)+12; 
> secant3:=x->8*(x-1)+12; 
> secant4:=x->5.3*(x-1)+12;
> plot({f,secant1,secant2,secant3,secant4},-4..6);
You should see four secant lines through P(1,12), with slopes decreasing toward the tangent slope as x approaches 1 from the right.  If we make Q(x, f(x)) very close to P(1,12), the secant line will be almost tangent:

> msec(1.001); 
> secant:=x->5.003*(x-1)+12; 
> plot({f,secant},-4..6);
We should also check some secant lines where Q is left of P.  Try x = -2, -1, 0, and 0.9:

> msec(-2); msec(-1); msec(0); msec(0.9);
> secant1:=x->-4*(x-1)+12; 
> secant2:=x->1-1*(x-1)+12; 
> secant3:=x->2*(x-1)+12; 
> secant4:=x->4.7*(x-1)+12;
> plot({f,secant1,secant2,secant3,secant4},-4..6);
You should see four secant lines through P(1,12), with slopes increasing toward the tangent slope as x approaches 1 from the left.  If we make Q(x, f(x)) very close to P(1,12), the secant line will be almost tangent:

> msec(.9999); 
> secant:=x->4.9997*(x-1)+12; 
> plot({f,secant},-4..6);
Based on the graph, the actual tangent slope must be a little more then 4.9997 and a little less than 5.003.  A reasonable guess is mtan = 5.  We can plot the line through P(1,12) with slope 5 for visual verification.

> tanline:=x->5*(x-1)+12;
> plot({f,tanline},-4..6);
Problem #1:  Repeat example 1 for the function f (x) = 
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 at the point P(-1,5).

(a)  Find secant slopes between P(-1,5) and Q(x,f(x)) where x = 2, 1, 0, and -0.9:  
________ , ________ , ________ , ________

(b)  Have Maple plot f together with the four secant lines suggested in part (a).

(c)  Find secant slopes between P(-1,5) and Q(x,f(x)) where x = -4, -3, -2, and -1.1:  
________ , ________ , ________ , ________

(d)  Have Maple plot f together with the four secant lines suggested in part (b).

(e)  Find the tangent line slope to f at P(-1,5):  ____________

(f)  Write the tangent line equation for f at P(-1,5): ________________________

(g)  Plot f and the tangent line on Maple to verify.  Is the line really tangent?  _______
Problem #2:  Repeat example 1 for the function f (x) = 
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 at the point P(2,f(2)).

(a)  Find secant slopes between P(2,f(2)) and Q(x,f(x)) where x = 5, 4, 3, and 2.1 (remember to use evalf(%) to convert the previous output to decimal form):  
________ , ________ , ________ , ________

(b)  Have Maple plot f together with the four secant lines suggested in part (a).

(c)  Find secant slopes between P(2,f(2)) and Q(x,f(x)) where x = -1, 0, 1, and 1.9:  
________ , ________ , ________ , ________

(d)  Have Maple plot f together with the four secant lines suggested in part (b).

(e)  Find the tangent line slope to f at P(2,f(2)):  ____________

(f)  Write the tangent line equation for f at P(2,f(2)): ________________________

(g)  Plot f and the tangent line on Maple to verify. Is the line really tangent?  _______

Problem #3:  Repeat example 1 for the linear function f (x) = 
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 at the point P(3,1).

(a)  Find secant slopes between P(3,1) and Q(x,f(x)) where x = 6, 5, 4, and 3.1:  
________ , ________ , ________ , ________

(b)  Have Maple plot f together with the four secant lines suggested in part (a).

(c)  Find secant slopes between P(3,1) and Q(x,f(x)) where x = 0, 1, 2, and 2.9:  
________ , ________ , ________ , ________

(d)  Have Maple plot f together with the four secant lines suggested in part (b).

(e)  Find the tangent line slope to f at P(3,1):  ____________

(f)  Write the tangent line equation for f at P(3,1): ________________________

(g)  Plot f and the tangent line on Maple to verify. Is the line really tangent?  _______
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