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tentative
Exam 1 20 Sep 23
Exam 2 20 Oct 30 Make sure

you go
Exam 3 20 Nov 20 to tutorials you
Final 30 Dec 17 registered for

Tutorials 5 Thursdays Attendence is mandatory

Webassign 5
Homework

294 A

84 A B B

yllabus 374 B Ct C

on Canvas 360 C D

Lotus MWF 11 30 12 20

Office Hours Tue 2 3
You are expected to

126 HH Wed 2 3 attend all lectures






























Motivations
Polar Planimeter
measures the area by
just going around the

perimeter
vs

It takes in account how

the angle changes when go around

E

8 Ldx M dy Sf ʰ dA
00



IE d e.IE

eystemRmredeA point on a plane th 1122

is given by a pair of numbers
b

a b

x Coordinately
coordinate g

A point in space
11123 is given by triple of numbers

a b c

ZN x coofd.ytcoord.tt coordinate

Choose a fixedpoint O the originyO
L and 3 directed mutuallyperpendic

lines through 0 x axisthe direction of
the z axis is determind Y
by the right hand rule



Coordinate axes determine
Z coordinate planes

xyplane
pÑ yz plane yz plane

xz planey
xy planeL

X
Coordinate planes divide

space into 8 octants

1ˢᵗ octant all points la b c
with a b c 0



Zn
A is the directed distanceP a b c

From P to the yz plane
C b is the directed distance

y
2

0

From P to the XZplane
b C is the directed distance

From P to the XYplane

Za

I Np coordinates
Y can be

negative
4 1,2 3



The point P a b c determines a rectangular box

A

d RIO b c

Q a b 0 is the projectionof Pla b C
of P onto Xyplane

195
yo RIO b C is the projection0,010

L of P onto yz planeQla b 0

S 0,0 C is the projection
of P onto Z plane



surfaces

On IR graph of an equation
involving y represents

a curve in 1R

In IR an equation involving X Y Z

represents a surface in 1123

x y Z 1 3

EI Ny 1 3

At
a plane

you a line

3 X

pop
Y



EI In IR X y line

In 113 X Y

at

plane
vertical line perpendicular

to xy plane

y
and intersecting it in

y the line
9



EI a x y 1 circle of radius 1
it 2 2 centered on Z axis

in the horizontal plane 2 2

y

b x y 1 cylinder of rad.t
NZ whose axis is Z axis

y.lk



On IR distance between
DistanceP X1 Y and Q X2 Yr

S

IPQI ixz X.pt ye y it

In 113 Q
aP

P X Y Z Q X2 Y Z
y

IPQI lx X.tt y y.P Z Zn
Lx

EI P 0,1 2 Q 1 3,0

IPQ 11 0 3 1 10t2T 1 971 3



A sphere of radius R with center Pla b c

is given by equation
x 9 ly b z c R

Rk In case P O xty z R

E show that the equation
x y Z 4X Gy 22 6 0

defines a sphere find it's radius and center

tf.i.EE nze e

272 y 372 12 112 4 9 1 6

x 21 y
3

2
2 11

2
8

P1 2 3 1 R F ZE



II which of the points P 4 2,6 and
Q1 6 3,21 is closest to yz plane

sot
1 The shortest distance between any point and
any

of the coordinate planes will be the distan
between that point and its projection onto the
lane

Let's call the projections of P and Q onto
the yz plane P and Q respectively Then

P 0 2,6 and 0 10 3,2

3 IPPKTEEE.GR 4

IQQ1 01463 1 31121272 6

P is closest to yz plane



EI which of the points P1 1,4 7 and
Q 6 1,5 is closest to the z axis

at
IRR dist R Z axis

R 0,0 Zd
R Xo Yo Zo

y
1 5 10,0 7

L Q 0,0 5

2 IPPI 1 414 077 7717 57

QQ 0141 1 012415517 537

3
P is closest to the z axis


