
Announcements
Exam 3 on Nov 20th - Lesson 18 (3.10) to Lesson 30 (4.9)

Study guide and instructions for exam 3 posted on brightspace

Feasting with faculty - tomorrow 11:15am -12:15pm (Windsor)

Office Hours
M, W, F: 245pm - 415pm

MA 161: Lesson 31

Approximating area under curves (5.1)
   Riemann Sums

            Left and Right sums
            Summation Notation 

            
               

Coming up Next: Definite Integrals



Warmup Example :

Suppose you are driving on a straight road for Ghours
at a constant speed of 50 milhu. How far are you
from the start? 50x6 = 300 miles

V(t) = 50

50 * trea = 300

- L Vct)= derivative of SCH↓ S
positionFir i -

SCH = Antidevivable of VCH
6

=Sot + C



Eg
: Find Area under Fex= -32X + 48 on 10 , 32]

Area Area of triangle
48 -

= Idae height
↑
↑ =** 48

Vir = 36.

·z



e .
g.
find Area under

y=Xxz on (1 , 1]②
↓

y = 1 -x- +y= /

.

61

-- Area = Area of

- Semi civele- - of
-- Radius 1

(1
,
0)

=N=2



e
: Find Area under the curve f(x)= 4X-X2 on [0 ,4]

F( = 4- 2X= 0 we X=2
antical

fix = -210 w C . down

Area cannot

computed· be

wiy formulas
we know

,

0 Area < 16



idea: Divide into small rectangles andapproximat
a set

---#- X
.

--



#



Riemann Jum Approximates awa under
y = f(x) on [a ,b]

Wing Rectangles
① Divide [a ,b] into n

equal pasts
each has width Al= b-a

n

② in each small interval I
a

I

y= f(x)

b

Choose a sample point uk i
↳ form a Rectangle with#height f(x) i
③ Approximate Area by

Adding Areas of all the rectangles

Approx. Area
= fil An+ finan+... - + flan) An

usin
n intervals



Approximate Area under fu = 44-u2 on 10
,47

Wing 4 Rectangles and left end points.
-

Nation : ↳
4

① I equal interval of
10 , 47

width = 4-0 = 1

↑

② Co , 17 & xi = 0 heighte til
[2 , 3]-> 23 = 2 fixs)
23 , 4] v up = 3 f(x4)T [1. 2] ve U= 1 7

+fing) Al+ fIpAr
⑳ Approx Area= fin ,) An+ F(U) An

I a
= f(0) .1+ fill : 1 + f (2) . 1 + f(3) . /

= o + 3 + 4 + 3 =



Approximate Area under fu = 44-u2 on 10
,47

-mid pointsWing 4 Rectangles
Nation : M4

① width = Al=
0 = 1

= 0 . 5

M2= 1 . 5

Nz = 2. 5 Huz)T Y↳isUp = 3 . 5 f(x4)

=f() Au+f() An + fas)Ad
I ↓

3 i + f(4)An

= f10 · 5) + f(1 . 5) + f (2 . 5) + f (3 . 5)

= 1. 75+ 3.75 + 3 .75+ 1 .75 = 11.



Actual Area = 10 . 667 (Next clas).
divide into smaller rectangles us get Better Approx .

eq is Rectangles , Right end point we R16

① width= Ax = = 1 = 00 25

② Sample cointe Ni = 0 .25I
12= 0 . 5

23 = 0 . 75

i
M5 = 3 . 75

416 = ↑

Approx Area
= f()An+ f()An+ -- + fERj)Am#

4 [fnk) Al
k = 1



M Summation Notation

Zak = a+a+ - + an
k = 1

Rieman sum of ful on lab)
unityrotation:

nth
① width Ar= b-a

T

② Sample pointsM - ... un

treaApprox. =) A



Some important Summation Formulas

① EK = H2+ 3+... + n =+
k= 1 5

Tk = 1+2+ 3 + 4+ 5 = 5(6)/2 = 15
k= 1
H2+ -- - + 10 = 10 = 55

② E= P+...+= man
k= 1

1+ 2+ 3= 317) : 14

③=++..
4

+ 2333 = 3242236
.

=


