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8. r(t) =ti+2costj+sintk, t=0
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9-14 Find the velocity, acceleration, and speed of a particle with
the given position function. (11 r(r) = v2¢ti + e'j + e’k
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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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15-16 Find the velocity and position vectors of a particle that has
the given acceleration and the given initial velocity and position.

15. a(r) =i+2j, v(0)=k, r(0) =i




image9.png
19. The position function of a particle is given by
r() = (1% 5¢,¢* — 16t). When is the speed a minimum?
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36, r(r) = ti+1*j + 3tk
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33-38 Find the tangential and normal components of the acceler-
ation vector. 33, r(r) = 3t — )i + 313§
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42. A rocket burning its onboard fuel while moving through space
has velocity v(f) and mass m(t) at time . If the exhaust gases
escape with velocity v, relative to the rocket, it can be deduced
from Newton’s Second Law of Motion that

dv _ dm

T a

m(0)

m) '

(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?

(a) Show that v(f) = v(0) — In
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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 < ¢t < 2.4.

(b) Draw a vector that represents the average velocity over the
time interval 1.5 < ¢ <2,

(c) Write an expression for the velocity vector v(2).
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(d) Draw an approximation to the vector ¥(2) and estimate the
speed of the particle at = 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

oft  ar)={(2-14F), t=1




