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LESSON 1 
the night before  assign midnight tutor – soup to nuts Riemann sums http://www.youtube.com/watch?v=YHYT3HlL1uA 

http://mathworld.wolfram.com/RiemannSum.html 

 

 

 

RRAM, LRAM and MRAM- use Leckies worksheet-  

 

Hw p. 274-275   #4, 5, 6, 16, 

 

 
 
 

 

The goal is to find the area under the curve- (function) 

We will use 4 methods to approximate this area 
 

 

Left rectangular approximation method LRAM 

Right rectangular approximation method RRAM 

Midpoint rectangular approximation method MRAM 

Trapezoidal approximation method 
 

 

Use wolfram website 

show y=x^2 + 2  show left, right with 5 partitions going from 0 to 5 

you can type in any equation and get all the Riemann estimates 

 

show with y=x2 + 3  visually and graphically then move on to - 

 

FROM a Chart 

http://mathworld.wolfram.com/RiemannSum.html


Riemann sum, left and right 6 sub intervals 

Riemann sum, midpoint- 3 sub intervals 

 

Time (hr)      0 2 4 6 8 10 12 

Velocity(mph)  20 30 38 44 48 50 51  

 

Use a LRAM with 6 intervals to Estimate the distance traveled by car 
 

 

 

 

Graph of velocity v time- distance is area under curve - label boxes 

Left end point  2*20  2*30  2*38 2*44 2*48 2*50 

 

right end pt 2*30 2*38 2*44 2*48 2*50 2*51 

 

midpoint         4*30   4*44  4*50  

When given a table we can only use what is in the table- midpoint make interval 

 

 

 

show picture  

http://math.fullerton.edu/mathews/a2001/Animations/Quadrature/Quadrature.html 

 

 
 

 

 

LESSON 2 
Trapezoidal method 

Must show them the integral sign so they can do the homework-  

show how to get exact answer with  calculator.  

 

HW- p. 316 #3,5,7, 

CW- 2003 AP problem parts A,B C, 2006,2005 a,b,c 

http://www.slu.edu/classes/maymk/Riemann/Riemann.html 

 

Warm-UP 
(use a table from your calculator to help move you along) 

Estimate the area under the curve f(x) = x2 on the interval [0,2] use 4 subintervals-  

Use -LRAM – is this an over or under estimate- justify 

Use 2 subintervals for MRAM  

http://www.slu.edu/classes/maymk/Riemann/Riemann.html


 

 

X  0 .5 1 1.5 2 

F(x)   0 .25 1 2.25 4 

        USE CALC    ∫  𝑥22

0
 𝑑𝑥 

 

 

Left  .5(0)+.5(.25)+.5(1)+.5(2.25)=1.75 

Right             .5(.25)+.5(1)+.5(2.25)+.5(4)=3.75 

Midpoint 1(.25) +1(2.25) = 2.5 

 

 

 

Then show trapezoidal method-(sideways trap)  

 area of trap is  A=½ h( b1 + b2)  

 

Trapezoidal     ½ (.5) (0+.25) + ½ (.5) (.25+1) +½ (.5) (1+2.25) +½ (.5)( 2.25+4)=2.75  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
trapezoidal  area of trapezoid  ½ h( b1 + b2)  

 

 

 
 

 

 

 

 
 

 

 

 

Why does the left ep < right ep   because slope is pos 

             Left ep>right ep neg slope 

 

 

When given a table we can only use what is in the table-  midpoint make interval 

 
When slope is positive- and you are doing a right Riemann sum- are you overestimating or underestimating? 

 

When slope is negative- and you are doing a right Riemann sum, are you over or under estimating? 

 

 



 

 

 

 
 



LESSON 3- 
Cw- complete AP problems from packet- 

Hw- reverse classroom mr leckie- follow along with worksheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Set up the definite integral that yields the area of the region-then use your calculator to get exact area 

 

 
 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

2007 



 
 

 
 



Lesson 4 
Integral as an area –geometrically 

Rules of definite integrals 

CW from packet Pages 3,4  

HW- p. 294 (1-3) 

 

Section 6.3 

 Area and Definite Integrals 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examples: Evaluate each definite integral –(use your knowledge of area) 

1. 


1

2

2xdx
     2.  

9

0

)3( dxx  

 

 

3. 
4dx

-1

4

ò  



 
 

 

 
 

 

 

 
 

 



 

 

 

 

 

 

LESSON #5   
Review for 30 pt test-  

Cw- basic integration WS (1,3) 

HW- p. 294 (4-6) 

  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 6- 
 review for test-CW -  book p. 277 #35, p. 318 31,34,36 

test is calculator  RRAM-LRAM-MRAM -Trapezoid    and no calc-integrals using areas   

 
1. Estimate the total distance travelled- using data from the table 

 

a left Riemann sum with 6 sub intervals 

 

 

a midpoint Riemann with 3 sub intervals 

 

 

Explain the meaning of your answer 

 

 

 

 

 

3. 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



Lesson 7 
HW worksheet p.249 #15-39 

 

 
original    rewrite      integrate       simplify 

 

1.∫
1

𝑥3 dx 

 

2.∫ √𝑥 dx 
 

3. ∫ 2𝑠𝑖𝑛𝑥𝑑𝑥 

 

4. ∫dx 

 
 

5.  ∫(x+2)dx 

 
 

6.  ∫ (3𝑥4 − 5𝑥2 + 𝑥)𝑑𝑥 

 

 

7.  ∫
𝑥+1

√𝑥
 dx 

 
 

8.     ∫ 𝑥 (𝑥3 + 𝑥)𝑑𝑥 

 

 

9. 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 8   solving for c and FTC 

Definite integral-HW- p.295 # 19-26   p.  307 #27-39 odd, 

 

 

 

 

 

 

 

 

 

EVALUATE WITHOUT A CALCULATOR- then confirm with your calculator 


2

0

2 dxx        




2

1

2 )23( dxx   

 

 

 

 

 

 

e

dx
x

1

)2
1

(        
4

1
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
1

0

dxe x        
 4/

0

2sec xdx

 
 
 

 

 

Multiple Choice 

 

2

4

1

)4
1

( dx
x

                      a. ln 
7

4
+ 7      𝑏.   𝑙𝑛8 + 7        𝑐.    𝑙𝑛

7

4
+ 9      𝑑.  𝑙𝑛8 + 9 



Lesson 9 
Rectilinear -distance and displacement 

CW /HW complete - PVA worksheets-  

 

1 

 

 

 

 

 

 
2.   A woman is walking a straight path beginning at point P.  A graph of the walker’s velocity is given 

below in miles per hour.   

 

a. What is the total distance traveled by the woman after 9 hours of walking? 

 

b. After nine hours, how far away is she from her starting point P   

 

Write an integral expression that describes each (a) 

and (b)  

 

 

 

 

 

 

 

 

 

 

 

 

3. Kevin got on the NJ Turnpike at the 3 mile marker traveling North on cruise control from time 0 

to time 2 hours at 70 MPH.  What mile marker was he at after the 2 hours?   Set this up as an integral 

expression. 

 

 

 

 

4.  Kevin left school at time 0, got on the tpke at the 3 mile marker traveling north for ½ an hour at 70 

MPH when he realized he forgot his cell phone.  He went back to school got his phone and returned to 

heading home at 70 mph for 2 hours.  What was his total distance traveled?  Set this up as an integral 

expression.   

 

 
 

 



 

 
 

 
 

 

 



 

 

 



Lesson 10 
Cw/hw   FRQ’s below  and p. 307  #30-40 even  and  p. 295 #29,30 

 

2008 #4- no calc 

 

_________________________________________________________________________________ 

2016 #2  calculator 

 
2012 #6  No calc   

 



 

Lesson #11 
Fundamental Theorem of Calculus- Power point worksheet 
p. 306 1-19 odd       p. 307 45-46  set up the integrals and evaluate-using FTC 
http://patrickjmt.com/fundamental-theorem-of-calculus-part-1/ 

 

   
 
 

 
 

examples to open up with 1-3 then change  
add d/dx of each-next change the limits of integration to something other than an x 

 


x

dtt


cos
     

x

dtt
0

52
       

x

dtt
3

5

      

2

3

5

x

dtt
 

 

 

 

 

 

 

 

 
Practice with short-cut- take the derivative of each 


x

dtt
1

3

         
4

2
x

dtt
          

3

5

cos

x

dtt
   

 

 

 

 

 

 


x

dtt

cos

1

2
        

2

14

3x

x

dt
t

t
 

 
 

https://webmail.bergen.org/OWA/redir.aspx?C=1f5660f28452471581a4b1b355b5d35f&URL=http%3a%2f%2fpatrickjmt.com%2ffundamental-theorem-of-calculus-part-1%2f


 

 

     

Lesson 12  
Review p. 320-321  #9,13,14, 15-23 odd    26, 27, 31,      39-42,  45(with calc) 

 

 

Find F ′ (x) 

 

F(x) = 
x

t

3

2

3)cos( dt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 13  
The FTC Graphically      Cw- p. 307 #57,       FRQ  2005  (packet page 1) 

HW- from packet  p. 5 #5,6,7    p. 6  #39,40,41, #10  packet p.1  bottom problem     

 

1. Find f ′ (x) 

f(x) = 
x

t

3

2

2 )cos( dt 

 

 

2.      f(x) = 3x3 – 9x2 + 1    on the interval [-1,4] 

 

Where is f(x) decreasing? Justify 

 

 

On what interval is f(x) concave up?  Justify 

 

 

What is the x- value of the inflection point? Justify 

 
 

 

 
 



 

 

 
 

 

 

 

 

 

 

 



Solution to last night’s homework-     

p. 322 #54 

 

 

#5   C   (-1+0+2) 

#6    B  

 

#39   E 

#40   A 

#41   D 

 

#10 D 

 

f.   x=-1,2 

g.  [ -2π,0] 

 

http://www.chaoticgolf.com/vodcasts/calc/lesson5_4day2/lesson5_4day2.html 
9 minutes on 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.chaoticgolf.com/vodcasts/calc/lesson5_4day2/lesson5_4day2.html


Lesson 15 
Go over HW questions  

Average value- explain the difference between average rate of change and average value- 

Open with -p. 323  # 58 use part c to segue into average value)   

Hw  p. 295  #31-36 skip 34- complete worksheet 

 

 
 

 

1   Find the average value of y=sinx on the interval [0,π] 

 

 

 
  2 
 

 
 

3 

 

 

 
 

 
 

 

 

 



Lesson #16-  Test Tuesday  
Cw.   page 3,4 of packet. My big FTC problem-   

HW/  Mr leckie review #1-4 (on ch 6 homework page) 

 

 

1    𝐴(𝑡) = 12𝑡 − 18 ,   𝑎𝑡 𝑡 = 1 𝑡ℎ𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑖𝑠 𝑣(1) = 0  
 

a. Find the velocity expression  

 

 

b. Set up, but do not evaluate the integral expression that will find the displacement of the particle on the 

interval [0,3] 

 

 

 

c.        Set up, but do not evaluate the integral expression that will find the total distance travelled by the particle 

on the interval [0,3] 

 

 

 

d. Set up, but do not evaluate the integral expression that will give you the average velocity of the particle. [0,3] 

 

 

 

2016 FRQ 

2 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson #17 
Review –leckie’s review  #1b, 2c,all parts of 3,4,8,9 a,b,,10,14,  

 

2. Evaluate  



0

)sin1( dxx  
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