COMPONENTS OF ACCELERATION — ANSWERS

For each of the following curves, find formulas for the tangential and normal components
of acceleration.

1. F(t)=4costi +4sint |

V(t) =—4sinti +4cost
V)| = J16sin?t +16c0s2t = /16 = 4

<

T =| ] =—sinti +cost |

a(t) = —4costi —4sint |
lac)] = J16c0s?t +16sint = /16 = 4

<l

a =) =) =0
d; =d-T =4sintcost —4sintcost =0

2
i, =\/||§(t)||2 —(||\7(t)|| ) _J16-0-4

2. Ft)=(Q+2t)i +(1+3t) ]

V(t)=2i +3]

7= Va8 =3

o253
vl viz' 3

at)=0i+0j=0

la@)]|=v0?+0* =0 =0

& =[vo)| =(13)'=0
& =aT=0+0=0

2
a0 = o (J90] | =077 = o =0




3 ~
F(t)=2ti+t2j+%k

V() =2 +2t ] +t2k
[V =Va+4t2 +t* = (2 +2)2 =t* +2
V_ 2 .2t

M €2 ee2) T
at)=2]+2tk

|la@)|=v4+4t?

a; =[v(v)| =2t
4t+2t3  2t(2+t°)
242 t?+2

S R e R

aT = é-T =

=2t

F(t)y=e'i+et j+tv2k

Vt)=¢e'i—e ' J+/2k
V@ :\/(et)2 +(™M)2+2 :\/(et +e )2 =gl 4ot

= t -t
T_VvV__¢ ; _¢€ —j+ V2

k

att)=e'i+e]

[a)] = Ve +e2

ar =|v (t)||' =e'—¢™
(€')° 3 €")? (e'+e")e' —e)
el+et elt+et el +et

ay =\/||é(t)||2 (WOl ) =+ e =24 e™) =12

—et _gt

a_l_ = éoT =




F(t) =costi +sint ] +tk

V(t) =—sinti +cost  +k
||\7(t)||:\/sin2t+coszt+1 =2

v __sintp coste 1%
M- V2 V2T V2

a(t)=—costi —sint j

la)|=eos®t+sin®t =v1=1

T =

& =V =(2) =0
sintcost sintcost _

z v
s = Ja (ol | = -1

a =a- =




