



































































Review



Vector valued functions and space curve

Vector we Funitions Pct Flt get hit

Vector 1 valued function domain range
set of Δ set of vectors
real numbers

PH Flt get hit É
R domain values for f t glt hit

which Plt is defined

Space curves givey functions
set of points ay Zl with x flt y glt z hit

t.cn ruae space curve C

parametric equations of C

f git
hiti

tparameter

ritt I Ventor function Ftt Flt gltl hit
gives a moving vector whose tip traces
the curve C



calculus of space curves

Derivatives Flt vector function If ft faith Pitt
h

mail

l tangent vector to carve C

at point P if F t 0 and exists

tangent line to C at P line through P

parallel to F t

1pct at Ifitidt gitidt hindtlk

PIH CFHI.gl l hlt t F IH g t h t

End of calculus
in vector setting

Fit dt RCH R b R a

R t FCH

We denote RH Fltidt indefinite integral



length Eme z

t.FM iitietisdtC Fltl LFHl.gitl hltl

Enhofthe curve Hildt Fit Ffl t
y

n unit 7

NIH.FI nnormal
TNB Frame

of E I BBit PH NTH
binormal TEN BY

t

m

z
osculating plane

pt Rk Itt is in
C 7

y
the osculatingC

planenormal plane



Motion space
Z
a particle moving through space

position at time t Ptt

ñH F f he
tth

it

y Evelocity vector
displacement vector

L per unit time

speed 15ft E t f are length fit

rate of change of dist went time
Reminder sttlftr.la du r t

acceleration t t A t

Rolf we know oilt and i to to then
initialposition andvelocity

w̅ E Éaluldu i to Flt Étuldu Elt



True False Quiz



TrueFalseQu.tn 1 Let Pitt fit gift hit then

rctldt cfitidt.I.gl idt Ihitldts
2 Pltl t zt j 3t k is a line

3 The curve PCH Lat 3 t 07 is a line

passes through the origin
4 TRIXIE I f F E

5 The binormal ventor Bit NYE FA

6 IF IT 11 1 for all t then Fit is orthogonal
to PHI for all t

7 If 15H11 1 for all t then I tell is a constant

8
The Fat Y ÑH



Quiz Answers



TrueFalseQu.ee let Pitt fit glt h t
1 Feldt Ifitidt Igitidt hitidts TRUE

2 Pltl t P zt j 3t k is a line TRUE

This is a line through point P 0,901 parallel to
the vector 5 41 2,37 To see this denote 5

3 then
0 15

y 0 2.5 2 0 3.5

3 The curve PCH Lat 3 t 07 is a line

passes through the origin
FALSE

It is a line but the origin 190,01 does NOT lie on this line

4 THIXTLEY I E XP E FALSE

tilt TIGI E tI PHI THAT'HI product valet
5 The binormal ventor Bit NYE X A FALSE

Bltl t ÑH which is ÑHI F t



6 If 15 11 1 for all t then Fit is orthogonal
to Pitt for all t TRUE

Pitt Pitt trail t Fitt.at 1 111 0

Also PH PH F'lfl.p t Fltl.F t1 2F tl.F E

2 1.5 E 0 PHI F E o Fill It t

7 If 15H11 1 for all t then I tell is a constant FALSE

we can stay on unit sphere BUT move with different speed
11 THI L COSHY Sinity 0 11

8 Let Ftt be a position of a particle at time t Then

the acceleration of t satisfies this is a vector we should
take its magnitud

a Fat ftp.YFIntt FALSE

at anÑ at x ̅

t.EE tFitponentan E.I IYEEIIt



Few more problems



Preble
Describe by a vector equation the intersection C

of Z x y paraboloid
and y x parabolic cylinder

C x zcost y sint
z t Find eq of the tangent line to C

at point 10,1

FlH t t t Find B at P 1 1

Find equations of normal and osculatingplanes
for PH cost sin tk at P 0,1



Solutions



Ef Describe by vec eg intersection C of Z x y paraboloid
and y x parabolic cylinder

Sl Set t x then get and z xtyh.tt t
Flt Ct t tht

E why we started with x t

In this problem Z depends on andy
Z x y

and y depends
on X

so it is natural to start with x t

Now Y y t then z xhy
2 42 1 4



Ex C x cost y sint
z t Find eq of the tangent line to C

at point 10,1
I corresponds to t I

Sl Flt Criost sint to

t asint cost 17 F E 2,0 17

The tangent line passes through 0,1

and parallel to 2 0,17
0 zt zt

y 1 of 1

2 t



EI PHl t t t Find B at P 1 1

Sl P 1 1
corresp to

7 1

F f zt at is f C2 ut 0

F e 2,2 17 1 2 4,07

p'lelxñ e normal to osculating plane

D 4 zj 8 4 2 4,2 47

541 EFT.IE c 3i



Ee Find equations of normal and osculatingplanes
for PH cost sin t at P 0,1

L 1 P 0,1 corresponds to t 11 costel sin 1 7 20,1
P'Itl cost i sintl'j t sint cost k

pct
sinticosti l

IF tll t sintitcost.it r a

2 normal plane passes through P has normal vector E

P 0,1
P E 1,0.1

11 01 0 y 11 1 z E 0
o just El

or Z 0

31 osculating plane passes through P has normal vector BCE

4 Blt TIE N t we need to find ÑCH F
f cost sintjok ÉsÉ l it ÑH cost sint

T T R 6 P10,1 l and ñ rB 1 41 0,17Bett it 1 01 0 y 1 1 Z E 0

Isint costi kt on z 1 0


