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MAT 151 Calculus 1

Prof. Porter

151d9

           Agenda

Review Homework

Lecture: 

   Linearization

   Related Rates

Review Test
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Lecture: Local Linear Approximations
What is Math?

What is Precalculus?

What is Calculus?

What are the two rates of change?

How do we get from two points to one?

What is the meaning of velocity?

What applications have done with derivative?
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Velocity is 

the Derivative is 

the instantaneous rate of change is

the slope of the tangent line

Applications:   Newtons Method for solving equations

and Local Linear Approximations
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Local Linear Approximation
In mathematics, linearization is finding the linear approximation 
to a function at a given point. 

Find the equation of the tangent line at a center point near where 
you will be working that can be evaluated in the function by hand.

Suppose you want the sqaure root of 12. You can approximate it 
by finding the tangent line of square root at 9 or 16 because they 
are perfect squares. 9 is closer to 12.
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Calculator could just find square root of twelve,                               
so must do this by hand.

Equation of tangent line near 9.
f(x) = x1/2   f'(x) = (1/2)x-1/2

f(9) = 3    f'(9) = (1/2)(1/3) = (1/6)

Point (9, 3)  Slope is 1/6

y - 3 = (1/6) ( x - 9)

Linearization: y = (1/6)( x - 9) + 3

(its the equation of a line)

y(12) = (1/6) (12-9) + 3  = 3.5
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Lineariation

Square root function
They are close near 9, but start to 
separate by 12.

Linearization Identical at x=9

Still pretty close at x = 12
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For √(45)  use a center like a=49

For √(92)  use a center like a=100

  Point  (49,7)  Slope = 1/14

Point  (100,10)  Slope = 1/20

Line: y = (1/14)(x-49)+7

Line: y = (1/20)(x-100)+10

Note:  For the   (20)  use a center of 27 because 27 is a perfect cube. 
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x=  f(x)  L1   L2  L3
L1: Center at x=9

L2:  Center at x=49

L3: Center at x=100

12

45

92

3.46

6.71

9.59

 3.5

  9

16.9

5.6

7.25

9.6

4.36

6.71

10.1

When the center is close, the

approximation is close.

Otherwise....garbage
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Where is this used?

   
In chemistry there is a point where you must find  sin[x],

but [x] is always very small. So what is a good linear 
approximation for sin[x] when x is approximately zero?

Center: a = 0   Point (0, sin0) = (0,0)

Slope of Tangent Line: y' = cosx  y'(0)=1

Linearization: y - 0 = 1 ( x-0)   or y=x  

So they replace sin[x]  with just [x]. Much easier to use!

EX: To find the sin(.001) just use .001.
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linearization done already.

Just plug x into 2x   and    2tanx.02

 .2

  2

WRONG ANSWER!!!!

DEGREE not Radians



15

What is near 7/3 that can be 
evaluated exactly with sine 
function?    sin(?) = 1/2  

7/3 =2.33   near 5π/6  =  2.62 

a= 5π/6   point: (5π/6, 1/2)  slope: y'= cos(5π/6) = -√(3)/2

y - 1/2  =  -√(3)/2( x - 5π/6)  

y(7/3) =(-√(3)/2)( 7/3 - 5π/6) + 1/2 
NOTE: not a good 
exam questions. Need 
a calculator to answer, 
could just get sin(7/3)
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RELATED RATES
In differential calculus, related rates problems involve finding a 
rate at which a quantity changes by relating that quantity to 
other quantities whose rates of change are known. The rate of 
change is usually with respect to time. 

Process:  

   1. Find the main idea as a formula.

   2. Differentiate with respect to time.

   3. Identify all values and rates. 

   4. Solve for the unknown
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The problem will contain rates that say "something per time" 
like: "miles per hour"  or "feet per second" or "$ per day" 
Listen for the word "per"

These rates will be express as derivatives with respect to time 
like: dy/dt,  df/dt,  dR/dt

where t will be the time variable. Make sure units are same.

The problem will also contain values that say " time is", "distance 
is", "radius is", etc. These will be represnted with regular 
variables t, D, R, etc. 
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The problem will contain a main idea. It can be expressed as a 
regular function like "f(x) =..."  or "R(p) = ...." or it can be one 
of the many formulas you already know like "Area=LxW", or 
the pyhagorean formula "x2 + y2 = z2." 

To solve thes problems, you are going to have to 
differentiate the entire formula with respect to time d/dt. 
That means likely none of your varaibles will match, and you'll 
have to use the chain rule.

   d (y2)= 2y dy
dt dt

EX: d Area= d (LxW)  = L dW + W dL
dt dt dtOR
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Main idea given as a function, so  dC/dt = -243x-2 (dx/dt)

= 14 + 243x1

x = 9 is given,   and dx/dt = 3 is given too.

dc/dt = -243 (1/81) (3)  = 9 cost per year

EX:
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EX:

Main idea is from SOHCAHTOA
x is opposite, 2 is adjacent, TOA is needed

tan(θ) = x/2
tan(θ) =     x/2d/dt d/dt

sec2(θ) dθ/dt = (1/2)dx/dt
Three unknown, a value and two rates

dx/dt=-46   When x=0, so does θ

sec2(θ) dθ/dt = (1/2)dx/dt

sec2(0) dθ/dt = (1/2)(-46)

sec(0)=1, so dθ/dt= -23m/s 
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EX:

Main Idea: f(t) = 1/(2L)*70

df/dt = -35L-2 dL/dt

          = -35(1/2)-2(-1)

f= 35L-1or

Don't let this problem overwhelm 
you with reading.   
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EX:

N
 y

x

z

Main Idea:     x2  +   y2 = z2

d/dt x2  +   y2 =  z2d/dtd/dt

2x (dx/dt) + 2y (dy/dt) = 2z (dz/dt)
65km/h is the rate dy/dt (negative)

4/5 km is the 'y' value
49km/h is the rate dx/dt (negative)

2/5 km is the 'x' value
Use the main formula to find z:

z = √((2/5)2+(4/5)2)

2x (dx/dt) + 2y (dy/dt) = 2z (dz/dt)
5/6 variables; can find dz/dt

z' = x x'+ y y'
z   = (49)(2/5)+(65)(4/5)√ (20/25)

   = 80.0512

NOTE: Give only positive answer
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TEST Taking Advice: just intended to help- not required

1. Take the test in a similar environment to how you study.

2. Take the test at the same time you study

3. Practice the test at the same time and for the same time

4. Do the easy problems first, come back to the harder ones

5. Practice concentraing for two hours, its the length of final
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Don't eat unusual or artificial foods before the test.

- No artificial sweeteners (sugar is OK for test)

- No artificial Salts (MSG) It is in almost everything.  Avoid 
the ingrediaent "natural flavors." It's Sometimes MSG.

-MSG in most mexican, chinese dishes. Italian, Indian are fine, 
but not for the first time.

( because it's in there naturally)
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Don't have to urinate during the exam.

  -You may be losing mental resources without knowing it.

  -You may not even know you have to "go" and give up too fast

  -So don't eat melon, slurpee, soda, coffee, tea before exam
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Derivatives Test NOW

STOP
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