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Physics 1221121

Flaridout - Relative Velocity #1

/*1

Tli,o passenger trains are passing each other on adjacent tracks. Train A is

t ro'ing .ori*itl, a speed of 13 m/s. and train B is traveling r,r'est u'ith a speed of

28 m/s.
a) What is the veiocity of train A as seen by the passensers on train B?

(4L m/s, east)

b) wtrat is the veiocity of traiil B as seen by the passengers on train A?

(41 nr/s, west)

Two trains A and B are traveling in the same direction although train A is i 86 n:r

behind train B. The speeci of A is 24.4 mls and the speed of Il is 18.6 n-r/s. Hor'v

much time does it talte A to catch B? (32"1 s)

The escalator that leacis clov,,u into a sublvay station has a length of 30 nl and a

sireecl of 1 .8 ri,-Js lelative to tire ground. A stuclent is coming out of the station by

running in the wrong direction on this escalator. The loca1 record for this trick is

t t s. It elative to the escalator. what speed must the student exceed in order to beat

the record? (4.5 mis)

Tire diagram shorvs tn'o cars approaching an intersection along perpendicular

roarls. ihe velocity of A relatiie to the ground is 25.0 m/s.E and the velocitv of

B relative to the grourd is 15.8 m/s. N. Find the velocity of A relative to B.

(29.6 mls" 32.3" S of E)

E --->

-i. A suinrrncr capebie olswinrnrirlg rti. u sput'C c'1- l':l m's in s"ill l'r&lci"' sta:1: tc

swim directl.v across a 2.8 krn lvide river. I-Iou,'ever- tirc cu'reni is 0.91 ilris and

camies the swimmer downstream'

a) Hou'long cloes it take the sr'vimmer to cross the

lri llow far clor'vtlstream r'vill the switlluteL be r:potl

the river? (1.8 x 10'n)

1.

2.

).

Ia.

rive,r? (2.0 x 103 s)

reaching the. other side oi'

t



,d u /)"nlS, F
: Jt *, lJ, il

te
.E'v+llt L

t*, l{ , LJ

->{

L/,

lLzitL

vr, L-)

/.; =(l
l/rt I

V, I

s l- /rl, L,^

t t/,

b \l L-!

3s,

5,5a*,.11

3J, t

.)V)



4
-) 3a-u"n ). 7J ,,,^ t

---
lt5

tiu V^-

(L
-t^ I

J

t/n,

.J
l;'n,'

:1Zf.a,-nl\
J

brn , = * lf,K"n/

.J

V,+,

Van Vrt

-vatt

b{,a \'+ trf. t \u
2 f- ( ".,t ! '

L--&; /S,tr

y'<, 
=

$t=
U(t =
V;)=a

7/u
0, 3).3o

4L ,r4.8 A/.!,+, 15; )1 (^{r", 31.3" J{ E,

)

t



/*^ 5')r^r "-

-= ), t.(ro "v't

)-.sYtrt

'sn, I HraVo,., -- t. (.-^, I s

t= z.A , , u)",)

ft
t= ol t a 5

Ul /-" l, 2 ..-t ! t,.t
-2,s

V,

V, X

XIu "r-1



Physics 20 tt
Chapter 2 Worksheet 'a )-
Answ,cr 1.e fo lo.ving questions on a separate sheet. Make sure to followall rules for setting;p a question sig drgs.

and scientific notation when appropriate. Answers are in brackets and itaiics after each question

1. t!'xplain what .I 
.'vectol,, is. end cir,t. slrecillc.s olhorv it is dt.alr,tr.

l,s0 N.

a) I)etcrrnincrhccourponcntsol-thelbrcehorizontallyandvcrticalll'.(Hor---l.1e2N,llarl -96i\')

b) \,ou arc thinliing about chenging the hanrllc position so that it nlrltes ltt angJc oi'30'to thc g|ouncl' I'rove that

./bru,a rd. )

3. \bu are lalting an intlotlucturl cortrsc itr :rircralt so tllet yort can eventuallv take flying lcssons ln tlre coin'sc tlrcl'are

sho*,irg y.u )rori.,a Irclicoprei car bc blor.i'n olicouise ilthc pilot riocs not tal<e thc rvind speed i,to acconnt Thc

lootisnlitot in the era'nple is trl,lig to fl1,\\'est to a to\\'n that i,c 210 lim arval'. IJe is 11ying helicopter that carl lnove

at g-i l<nrih i, still air. f te is ilv;ng r,1ue West, rvitirout tal<ins into accor.lrlt that there is a 28 knrih [N] tr ind'

a)Detcrrninctlrepilot'sresrtli'antvelocitv.(89litn/]t[|]/]8"N1)
b) Dcternrile hoi.v lolg the pilot lhinl;she shoultl bc in thc air to teach his destination. (2 6h)

c) Afler Lhc time he heiicr.es he shouid bc in the air firr. lie lands. Detcrrninc hor'i' 11r North fiom his targct lre is

when ire Jands. (/? ktn |NJ1

;i. Thc airspeed of'a s6rall plalc is 200 knr/[. The wilcl speecl is -50 0 lllr'1h [E] Dcternrinc tl.re ve-locity o1'thcplanc

rclari'e io the ground ilihc pilot )recps the planc pointing in elch. oi ihe follori'ing dircclions.

, a-) East Q5aint.,,h [E] .) i,i d) Norlh-l0'East (2 1e2 kntilt [E11"N] )

''1.,j, t1,.r1 i7-, 0 t;nilt [u] I .- ' e) Wcst i 6' Soutlr

c) North t206 l;n it [,\]l A"El)

,s. Asr,vi'nmercans*.i1.1 ataspeeclol 1.80nrisinstilirvatcr'. lf the currentinariver'200m\videis t.00m,/s[E],andthc

s*,imnrer sL:)r.[s o, the south blnk rnd sr,viurs so that s]rc is lLi*'avs poir-rtine dirc-ctl,t'across thc river. dctcrminc each

o l the lollou iilg. : : :

a) The s$,intur.-r's resLrlLent Iclocity, relaliVe to the rjvcr lttnk. c ()6 ntis lN29eEl )

b) lloiv long shc uiil talic lo reach the nortlt sholc' ('/'//tl
c) Ilorv lar clol 1s1rc16r slrr ri ill lrLncl (l'r'orl the point c.ppositc ht-r sterling point). ///1 nr ILl )

,6.
s*,irnnring spceci in still *atci'is,tr.0 kmr'h ancl thcre is a cLtrrent in the rivcr 11ou'ing 2.5ltmih torvards the ['csi'

a1 Detelnrine the dircction in u.hich she nrust su,rnr so shc soes straight north across the rivcr'. ([N39'E])

b) Iithc rir,cr is 2.0 l<nr rvide. detcrnrinc ho\v Iong it talics her to cross. (().65 h or 39 ntin)

,T
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Physics 122ll2l
Haridout: Relative Velocity - More Practice #3

A bus is traveling at 45.9 mph (miles per hour) r,vhile a man waihs dorvn the aisle.
Ilthe man's speed relative to the ground is 41.4 mph, is he w'alkirig tou,ards the

front or back of the bus? (tor,vards the back)

A bus is traveling at 44 krn/h while a lady walks to the front at a speecl of
3.8 km/h relative to the bus floor. What is her speed relative to the ground?

147.8 knr,&)

9.8 m wide river which is
florving w.ith a speed of 1.9 knr./!1- If'the'boat reaches the opposite side 185.1 nrreaches the opposite side 185.1''."'.*"r--.-----..".....-'----rr
dow'nstream, w'hat is the.spedd of the boat relative'to the rvater? (23-km/h)

i " :_..,

A boat u,hich travels at 4.6 kfilhrelative to the water aims straight for the

opposite bank of a river. If the average river speed is 7.8 km/h and the boat is
138 m downstlearn u,hen it reaches the opposite side, how wide is the river?
(81.a m)

A brr-rs is traveiing along a straight highwal, at a constant 55 mph. A person sitting
at rest on the bus fires a dart gun that has muzzle velocity of 45 mph tor,vard the
back of the bus. Find the velocity of the dart relative to the road. (10 mph in the
direction in r,vhich the br-is is traveling).

A su immer can su,'im at a speed of 0.70 m/s r,vith respect to the r,vater. She w-ants

to cross a river which is 50 m w.ide and has a cunent of 0.50 m/s.

a) If she wishes to land on the other bank at a pcint directly across tire river
fi'om her starting point, in what direction must she swim? (46o upstream

fiom the direction "straight across")

b) if, she instead clecides to cross in the shortest possible time, in rvhat

direction must she swim? IIow far dowtstream u,ill she be 
"vhen 

she

1211,ir? (3-5.7 tri)

1.

2.

+.

5.

6.

banl<
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trIandout: Review * Relative Yelodty #4"

Rafi is pulling a toy wagon through the neighborhood at a speed of 0.75 m/s. A
caterpillar in the wagon is crawline toward the rear of the wason at a rate of
2.4 cm/s. What is the caterpillar's speed relative to the ground? (0.73 rn/s)

A boat is rowed directly upriver at a speed of 2.5 m/s relative to the water.
Viewers on the shore see that the boat is moving at only 0.5 mis relative to the
shore. what is the speed of the river? Is it moving with or against the boat?
(2.0 m/s; against the boat)

An airplane flies due north at 150 kmih relative to the air. There is a wind
blowing at 7 5 krlh to the east relative to the ground. What is the plane's velocity
relative to the ground? (1.7 x 102 km/h, 63o N of E)

A swimmer can sw-im at a speed of 1.28 m/s in still water. If the current in a river
297 m wide is 1 .47 mls east and the swimmer starts on the south bank and sr,vims
so that she is always headed directly across the river. hor.v many meters
downstream will she land (from the point opposite her starting point). Qa2 m)

The pilot of a light plane heads due north at an airspeed of 180 kmA. A wind is
blowing fi'om the west at 60.0 hm,&. What is the plane's velocit.v with respect to
the ground? (190 km/h, 71.60 N of E)

A canoeist paddles south across a river at 3.0 m/s and is always at right angies to
the river florv. The river flows east at 4.0 mls and is 100 m wide.

a) What is the velociqv of the canoe relative to the riverbank?
(5.0 m/s, 37" S of E)

b) Calculate the time taken to cross the river. (33 s)

c) Hor,.r far dovmstream is the landing point from the launching point?
(l .3 >: tr 02 nr)

a
J.

4.

5.

6.

Physics 1221121
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