
13.1, number 13: The position vector of an object at time t is

−→
rrr (t) = (t+ 1)

−→
iii + (t2 − 1)

−→
jjj + 2t

−→
kkk .

Find the object’s velocity vector and acceleration vector. Find the ob-

ject’s speed and direction of motion at time t = 1. Write −→
vvv (1) as the

object’s speed at time t = 1 times a unit vector.

Answer: We compute −→
vvv (t) = −→

rrr ′(t); so

v(t) =
−→
iii + 2t

−→
jjj + 2

−→
kkk .

Also, −→aaa (t) = −→
vvv ′(t); so,

−→
aaa (t) = 2

−→
jjj .

At t = 1, −→
vvv (1) =

−→
iii + 2

−→
jjj + 2

−→
kkk . The speed of the vector at t = 1 is

|−→vvv (1)| =
√
12 + 22 + 22.

The speed of the vector at t = 1 is 3 .

A unit vector that points in the direction of motion at t = 1 is
1

3
(
−→
iii + 2

−→
jjj + 2

−→
kkk ).

So

−→
vvv (1) = 3(1

3
(
−→
iii + 2

−→
jjj + 2

−→
kkk ))where 3 is the speed and 1

3
(
−→
iii + 2

−→
jjj + 2

−→
kkk )

is a unit vector in the direction of motion.
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