Chapter o SJrudg Guide
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* Read the Qraph from top *Read +he 9mph trom rig ht
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sinaperpendicular cross section
-Cross sechons are made up of common (Jeome’fvic shapeS with a. main
attribute conesponding +he distance “across the defined region.
Cx: Squares (side or oliagoml ) These are just o few
Circles /SCM;’CirdeS (diamc%er) possibilities. Read +he
ﬁiang les (base or heig nt) prablem Hhoroughly
. Noﬂ\lng 1S bcinp revolved or votated
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Volumes of revolution
\/\lasher/DisK Method - A Game of Radii

* Solids are created by revolv»'ng a region around an OXIS. ©
. Pe,rpcv\dicu\a_r cvoss sechons are solid disks (wno 9&9) or washers (mind the Sap)
- For disks, r =0

+ abowt x-axis > 0bout tj—om's

. d
V- WS,[R’M -rldx o Ve [RY)-riy] ¥

- Radii are alwags perpendicular o the axis of rotation

fix) o 'F(\J)
909 [ 9ly)
p Al
v
ROA= 9060 | r(x)=F0 RyI=F(y) |, v(y)=gy)

Shell Method - Ao\d\'ng up ?ec’rangles
- Solids are created b” reVOlving a region about an Ax(s.
. |n+e9ra’re with respec’c to the opposite varioble as Washer / Disk

* obout X- axis *about 3-ou<is
J b
\ = jZW R(g)h(kj) dﬂ \ = Xﬁc R6) h(x) dx
¢ £y @ f(x)
9y) Cs_r_) 9(x)
0 /% h(g)#(\j)-g(\j\ Z h(x) = 6()()—1&()()
r(5)=j rix) = X

* helghts ave Pam“d 1o the oxis of TO‘\'auLiOV\, radii are still
perpend iewlar
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Arglmg’rh - How |on3 is that line ¢

. N_o;\fnm& is beinﬂ revolved or rotated

* You can |'n+e3ra,+e, With respect +o X or Y.
44

b J
«?/ /', L = X\/l +£')° dx = [Jl+3'(g)z dy

Surfaces of Revolution

- Surfaces are formed by revolving a line around an axis.
. YO\A can irﬂ'eﬂrmle, With respect +o ¥ orj.
> About x-ax's « about j-ax/s

. J
S=f21c1°(XNI++'(x)‘ dx 3=f2w3(j)Jl+3‘(y)’ dy
a d ¢ b
=f215j\“+3'(lj)z dﬂ =f2-rc)( JI+F'00* dx
5=1°(x)J Jl+-F'(x)chX=J|+g'(j)zc|j , ng(ﬂ)

Usina an axis of rotaton other +han +he X or v - axis

_ J |
. aBjou’c y=c (horizontal line) *abut x=c (vertical line)
£ £00

=C . . <l 1% .
4= % — ‘T\L_z 3(” oxis s aloove | a-%ﬂﬂ() AXis 1s 10
I v .
, . \region g - ~~ the ngh’ci

:% ° R=c - $ix) :#/.Z ue R= c-9(x)
3=c{}r——- - = - r-c-q) | L r=c-f&)
axis is below reaioni axis is left R=flx)-c
R=9(1-¢  r=F)-c of region: r=9(x)-C

N\
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or K

The amount of ehergy cequived o wove an object from  print A
to point B.

Constant Force
" If the welgint (F) of an objcet is unchanged Hroughout the wotion
Ex: \ifh‘mﬂ o bag of sond W= mgh = (weight) (height )
* ¥ the force applied +o an object is undr\omgcd +hroug\r\ou3r the  motion
Ex: S\]d'w\ﬁ a box across +he Fhor W = F-d = (force) (distance)

Variable Forces

" The amount of force is changing, throughout +he motion
* | the force 18 a well defined funchon W= §, Fo) dx
Ex: Sp\r'mﬁ Force  F(x)= kX
*k= spring constant x=distance stretched or compressed

Civavitational Force
F- GmnVV\z N F(X):'.C; , C- Constant

d X*  x=distance between objects
Electvic Force
F=%aa _, Fxl=_ ~ C=constant
4’ X*  x= distance between dbjects

*|f the omount of weight or force Varies as height varies, we have
to define & funchon fr F and d inside the in+egral.
Ex: Pump\n WOd‘fJf out of a tankK F=(c\cnsi+3)(Arca)d:, d= h-(d

L\N’if\% o large cable or vope F=(w\ci3»® dy A=\/\—3
0y
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