Average Speed and Average Velocity Practice

Problem #1:

What is the average speed of my bunny rabbit when she hops 6 meters to the
east aCross the room in 11 seconds? EXpress your answer using the proper ST
uhits. Round your answer to two decCimal places, ahd inClude a direction if
hecessary.

Problem #2:

What is the average veloCity of my bunny rabbit whenh she hops 6 meters to the
east aCross the room in 11 seconds? Express your ahswer using the proper ST
uhits. Round your anhswer to two decCimal places, and inClude a direction if
necessary.

Problem #3:

What is the average speed aCross my buhny’s entire trip when she hops 6 meters
t0 the east aCross the room in 11 seconds and then takes ahother 12 seconds to
hop baCk to her initial position? EXpress your answer using the proper ST units.
Round your answer to two decCimal places, and inClude a direCtion if hecessary.



Problem #¢:

What is the gverage veloCity across my buhny’s entire trip when she hops 6
meters to the east aCross the room in 11 seconds and then takes anhother 12
seconds to hop back to her initial position? Express your ahswer using the
proper ST unhits. Round your ahswer to two decCimal places, and include a
direction if hecessary.

Problem #5:

What is my average speed when it takes me 2 minutes to ride my bicycle all the
way ground a CirCular traCk with a radius of 65 meters? Express your ahswer
using the proper ST units. Rounhd your answer to two decCimal places, ahd
include a direction if hecessary.

Problem #6:

What is my average velocCity when it takes me 2 minutes to ride my bicycle all the
way around a CirCular traCk with a radius of 65 meters? Express your ahswer
using the proper ST uhits. Round your answer to two decCimal places, ahd
inClude a direction if hecessary.



Problem #7:

What is Qtter’s average speed over his entire trip when it takes him 2 minutes
t0 Walk 100 meters horth and ahother 1 minute to Walk 70 meters south?
Express your answer using the proper ST uhits. Rounhd your answer to two
decimal places, and inClude a direcCtion if necessary.

Problem #8:

What is Qtter’s gverage VelocCity over his entire trip when it takes him 2 minutes
t0 Walk 100 meters horth and ahother 1 minute to Walk 70 meters south?
Express your answer using the proper ST uhits. Round your ahswer to two
decCimal places, and inClude a direction if hecessary.

Problem #9:

What is Otter’s average speed over his entire trip when it takes him 2 minutes
t0 Walk 200 meters horth and another 1 minute to walk 70 meters to the west?
Express your answer using the proper ST uhits. Rouhd your answer to two
decCimal places, and inClude a direction if hecessary.



Problem #10:

What is Otter’s average VeloCity over his entire trip when it takes him 2 minutes
t0 Walk 200 meters horth and ahother 1 minute to walk 70 meters to the west?
Express your answer using the proper ST uhits. Rounhd your answer to two
decimal places, and inClude a direction if hecessary.

golutions

Problem #1:

What is the gverage speed of my bunhny rabbit when she hops 6 meters to the
east aCross the room ih 11 seconds? Express your ahswer using the proper ST
unhits. Round your anhswer to two decCimal places, and inClude a direction if
necessary.

p distance
average speed = —————
gesp time
P 6m
average speed = —
ge sp 11s

average speed = 0.55m/s

Problem #2:

What is the average velocCity of my bunny rabbit when she hops 6 meters to the
€ast aCross the room in 11 seconds? Express your ahswer using the proper ST
uhits. Round your answer to two decCimal places, and inClude a direction if
necessary.

displacement

average velocity = v
ime
6 m to the east

average velocity = 11s

m
average velocity = 0.55—to the east
s



Problem #3:

What is the average speed aCross my buhny’s entire trip when she hops 6 meters
t0 the east aCross the room in 11 seconds and then takes another 12 seconds to
hop baCk to her initial position? EXpress your answer using the proper ST units.
TRound your answer to two decimal places, and inClude a direCtion if hecessary.

Q= distance
average speed = pr—
J= (6m+ 6m)
average speed = 1s+125)
g 12m
average speed = >33

average speed = 0.52m/s

Problem #¢:

What is the average veloCity aCross my bunhy’s entire trip when she hops 6
meters to the east aCross the room in 11 seconds and then takes ahother 12
seconds to hop bacCk to her initial position? Express your ahswer using the
proper ST uhits. Round your ahswer to two decCimal places, and inClude a
direction if hecessary.

displacement (final position — initial position)

average velocity = - -
g Y time time

Because the bunny’s initial and final positions are the same place, her
displacement is zero, Which is the same as 0 meters.

Om

average velocity = m

] 0m
average velocity = 235

average velocity = 0 m/s



Note: Even though average ve|oCity is @ VeCtor quantity, it has ho direction
when it is equal to zero.

Problem #5:

What is my average speed when it takes me 2 minutes to ride my bicyCle all the
way around a CirCular traCk with a radius Of 65 meters? EXpress your ahswer
using the proper ST uhits. Round your answer to two decCimal places, ahd
inClude a direcCtion if hecessary.

distance

average speed = —
time

The problem statement says 1 went all the way around a CirCular traCk. §o, to
find my distance traveled, 1 just heed to fihd the Circumference of the tracCk.
The Circumference Of a CirCle with radius ris equal to

circumference = 2nr
The radius of the traCk is 65 meters, and SO my distance traveled is

distance = 2m(65m)
distance =~ 408.407 m

Note: Whenever possible, you should avoid rounding until the end of the
problem. So, even though ] rounded the distance above, I will keep all of the
decimal places in my CalCulator when I perform the final CalCulations.

408.407 m
average speed = S min
408.407m 1min 408.407m

X =
2 min 60 s 120 s

average speed =

average speed = 3.40m/s



Problem #6:

What is my average veloCity when it takes me 2 minhutes to ride my bicycle all the
way around a CirCular traCk with a radius Of 65 meters? EXpress your ahswer
using the proper ST unhits. Rounhd your answer to two decCimal places, ahd
inClude a direcCtion if hecessary.

displacement (final position — initial position)

average velocity = - -
9 Y time time

Because I rode all the way around the track, my initial and fihal positions are in
the same place. Thus, my displacement over the trip is zero, which is the same
as O meters.

Om

average velocity = > in

average velocity = 0 m/s

Note: Even though average veloCity is @ VeCtor guantity, it has no direction
when it is equal to zero.

Problem #7:

What is Otter’s average speed over his entire trip when it takes him 2 minutes
t0 Walk 200 meters north anhd another 1 mihute to Walk 70 meters south?
Express your answer using the proper ST units. Rounhd your answer to two
decCimal places, and inClude a direction if hecessary.

distance

average speed = -
gesp time

(100m + 70 m)
(2 min + 1min)

average speed =

170 m
3 min

average speed =

170mx1min_170m
3min~ 60s 180s

average speed =



average speed = 0.94m/s

Problem #8:

What is Qtter’s average VeloCity over his entire trip when it takes him 2 minutes
t0 Walk 100 meters horth and another 1 mihute to walk 70 meters south?
Express your answer using the proper ST uhits. Rouhd your answer to two
decCimal places, ahd include a direction if necessary.

displacement

average velocity = ime
i

Otter’s displacement is just how far he ends up from where he started (as the
Crow flies) and in whiCh direction. If he walked 100 meters horth and then
turhed around anhd walked 70 meters south, he ended up 30 meters horth of
where he started. Thus, OQtter’s displacement over his entire trip is 30 meters
t0 the horth. See the imasge below.

______________________________________ 2
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P
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___________________________ fihal position
displaCcement

30 m to the north
(2 min + 1min)

average velocity =

30 m to the north
3min

average velocity =



30 m to the north o 1 min _ 30 m to the north
3 min 60s 180 s

average velocity =

m
average velocity = 0.17?to the north

Problem #9:

What is OQtter’s average speed over his entire trip when it takes him 2 minutes
t0 Walk 200 meters horth and another 1 minute to walk 70 meters to the west?
Express your answer using the proper ST units. Rounhd your answer to two
decCimal places, and inClude a direction if hecessary.

distance

average speed = —
time

(100m + 70 m)
(2 min + 1min)

average speed =

170 m
3 min

average speed =

170mxlmin_170m
3min~ 60s 180s

average speed =

average speed = 0.94m/s

Problem #10:

What is OQtter’s average velocCity over his entire trip when it takes him 2 minutes
t0 Walk 200 meters horth and another 1 minute to walk 70 meters to the west?
Express your answer using the proper ST uhits. Rounhd your ahswer to two
decCimal places, and inClude a direction if hecessary.

displacement

average velocity = v
ime

Because Otter moves first horth and then west, we Cah draw a right triangle

representing his motion with the two legs of his jourhey as the short sides of
the triangle and his displacement as the hypotenuse. See the ifmage below.




final position 70 meters
Tr orth

$1933U) 00T

initia| position

Because we know the |length of two sides of the right trianhgle Created by
Otter’s motion, we Cah use the Pythagorean Theorem to find the length of the
uhknown side, which is also Qtter’s displacement. The Pythagorean Theorem
$ays

A? 4+ B? = (?

where 4 and B are the short sides of a right trighgle and Cis the hypotenuse.
When we plug in the information from the image above, the Pythagorean
Theorem becomes

(70 m)? + (100 m)? = C?
14,900 m?* = C?
J14,900m? = ¢
122.066 m = C
displacment = 122.066 m to the northwest

Note: Whenever possible, You should avoid rounding until the end of the
problem. So, even though ] rounded the displacement above, T Will keep all of
the decCimal places in my Calculator when I perform the final CalCulations.

122.066 m to the northwest
(2 min + 1min)

average velocity =



122.066 m to the northwest
3 min

average velocity =

122.066 m to the northwest " 1 min _ 122.066 m to the northwest
3 min 60s 180 s

average velocity =

m
average velocity = 0.68 " to the northwest



