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speed.
2. The figure shows the path of a particle that moves with position

vector r(f) at time 1.

(a) Draw a vector that represents the average velocity of the
particle over the time interval 2 = ¢ = 2.4,

(b) Draw a vector that represents the average velocity over the
time interval 1.5 = 1 = 2.

(c) Write an expression for the velocity vector v(2).

(d) Draw an approximation to the vector ¥(2) and estimate the
speed of the particle at 1 = 2.
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3-8 Find the velocity, acceleration, and speed of a particle with
the given position function. Sketch the path of the particle and
draw the velocity and acceleration vectors for the specified value
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9-14 Find the velocity, acceleration, and speed of a particle with

the given position function. |1, r(f) = 211 + e'j+ e’k
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I5-16 Find the velocity and position vectors of a particle that has
the given acceleration and the given initial velocity and position.
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Standard Exercise in Differential Equations.
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19. The position function of a particle is given by
r(s) = (1%, 51,1 — 161). When is the speed a minimum?
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23. A projectile is fired with an initial speed of 500 m/s and
angle of elevation 30°. Find (a) the range of the projectile,
(b) the maximum height reached, and (c) the speed at impact.
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33-38 Find the tangential and normal components of the acceler-
ation vector. 33, p(r) = (3t — 1*)i + 31%]

36. r(t) = ti +1*j + 3tk
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42. A rocket burning its onboard fuel while moving through space
has velocity v(¢) and mass m(z) at time r. If the exhaust gases o .
escape with velocity v, relative to the rocket, it can be deduced Mass per unit time times
from Newton’s Second Law of Motion that velocity is force! That's how

_ i F=ma N e,sf' s Tocket engines work!
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Rocket Science!
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(b) For the rocket to accelerate in a straight line from rest to
twice the speed of its own exhaust gases, what fraction of
its initial mass would the rocket have to burn as fuel?
m,= w (0) L, Vor ¥ (o)
dv drt) _ 4 <
(/3\ m T = w () T’ = ;LTVW.&P) Ve
duto —
aVE) |y - e g 4t v e
— e
dX WA C‘{’\
~ dm e
gc‘-\/(‘t\ - VH'\'-gu-;: + C

T () % L(M(‘(’))

= \¢C = V(OX"\IQ/E“(M"\

T8z Ty ol Y £, ~vg Lo we\ _
J@_(MM] _ pme | vie)— OQ/Q‘«(M({'\B';VC-(—)
= VX Ve = T

its initial mass would the rocket have to bux

< (o)- \Jqﬂ(hm)
ﬂ(mca :—QV

v (%)

)

I

M[Hw P
Vaad 73
o = ¢
wo e/” s
w({'\
W

V"\['k\ = '-,}- = é‘,,_ w, s waass (:,v‘p nac,/c-¢+

—K\»_aﬁ/ M(j so o Wiow-l o-ﬁ [%(/émmcj WOM./QC} éf

Tz - T
- meo= M o Ry,
v et e v

= %,_I— O‘C'hw wGss o-p'(’b\o /wc(:l"L + -,C,j

&L&/\'\'-lé wf‘ha W das bwu«—«J s f‘{/@

“eo

Feb 11-3:00 PM



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

