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Section 3.3: Velocity Vectors in Two Dimensions

[ype |

1 A swimmer jumps into a river and swims for the opposite
shore. Her velocity in still water is 4.0 km/h [N]. The
current in the river is 3.0 km/h [E]. Find the swimmer’s
velocity relative to the shore.

sYary~ 4.0 km/h [N] (still water - swimmer velocity in the water)
@ye=3.0km/h [E] (current)

Ve =7 (Swimmer wrt the earth - Resultant Velocity)

sVw T wVe = sVe
4.0 km/h [N] + 3.0km/h [E] = 4ve

To add these vectors we need to use a
vector diagram.

3.0km/h

4.0 km/h

V2 = (4 km/h)” + (3km/h)

v=5.0 km/h [N 37°E]

_3km/h
4km | h
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2 The velocity of the current in a river is 10.0 m/s [E] and a boat
on the river has a velocity of 7.0 m/s [N]. On the boat there is
a cart that has a velocity of 4.0 m/s [W]. A turtle is moving on
the cart at 3.0 m/s [E] and an ant is moving at 1.0 m/s [S] on the
turtle’s back. Find the velocity of the ant with respect to the:
A) boat B) earth

A)
wVe = 10 m/s [E] @A e Ve o®
pVw= 7.0 m/s [N] Vb= 1 m/s [S]+3 m/s [E] +4 m/s [W]

Vb =4.0 m/s [W] = 1m/s [S]+ 1 m/s [W]

e =3.0 m/s [E]

V= L0 m/s [S] To add these vectors we need to use a
V=7 vector diagram.

v = (1 km/h)? + (1 km/h)?
v=1.4km/h [S 45° W]

lkm / h
anf =
lkm / h
9=45
B)
wVe = 10 m/s [E] aVe= aVr Ve Vo + pVw T yVe
pVw= 7.0 m/s [N] v, =1m/s [S]+ 3 m/sTl%] +4 m/s [W]
b =4.0m/s [W] + 7 m/s [N] + 10 m/s [E]
e =3.0m/s [E] =6 m/s [N]+ 9 m/s [E]
= 1.0 m/s [S]
aVe ="
ﬂ,, V2 = (6 km/h)* + (9 km/h)?
v=11km/h[S 56°W]
6 m/ //
8-
’ Ok | h
tanf =
6km/ h
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3 A swimmer can swim at a speed of 1.80 m/s in still water. If the
current in a river 200.0 m wide is 1.00 m/s [E] and the swimmer

starts on the south bank and swims-se-that-she-is-always-headed
dnecﬂ;wcmss the river, determine:

A) the swimmer’s resultant velocity.

Sb, . 80m|S [/\D)
dC - | om]s LE)

v, -
> \/ ( L€omf) +( taqu
= Q0bnmfs [ND9.1°]

+on8 = LOOn s
7 IOYDM/.S

&= A%I(°

B) how long she will take to reach the far shore.

*

The time to cross the river is the same in still water as it is in
water with a current because the water's velocity and the
swimmer's velocity are at right angles to each other and are
therefore independent of each other. Therefore the current
neither aids nor hinders the swimmer. What it does is cause her
to move downstream.

Led . 200m -
s\/w \‘(\QO"’\\‘S

119'<]

s

C) how far downstream she will land.

Again, the swimmer's downstream velocity is independent
of her swimming velocity. As a result she will move
downstream at the same rate whether she is swimming or
floating.

[10€]
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4 A swimmer on the south shore of a river wishes to swim to a
dock due north of his starting point. His speed in still water is
4.0 km/h and there is a current in the river flowing at 2.5 km/h

to the West.
A) In what direction must he swim to get directly across the
@ river?
Voo = 410Kl (2] (@ o Yes2She

onnec O 3 -4
(D\/‘,. (?) [w) hoad o/ Yo %
© Ba T

S/nEG-= Q-Skm/‘\
9-0 K‘Vl/'v

5-29°  [n3se)

B) If the river is 2.0 km wide, how long does it take him to
make the crossing?

SO0 wWe need +o ,CMJ V‘

" (4-0:«"}) (25K
Ao 3[Rk [N)

- d_.d0% . p.bS)
Vo A Kmk
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5. A man attempts to swim at 5.8 m/s due west across a
river which flows south with a 2.3 m/s current.

A. i. What will be his resultant velocity?
1500
s\/w" 5.8m|s (W] 5,8
S ( Z
= 2. 3m/SLj 2.3, -
S P 5\/Q

5\4
\/e = (5_-@”\/5>2+-<&‘3”‘/5>1
Ve - . Amfs (w22’s]

+anG- 32_.\&"\ - ©:22°
g m)

ii. How long does it take him to cross the river, if
the river is 1500 m wide?

t<d_ 1500m . D6Ds
Y S-Km[s

\.\.\) Ho o S‘_qr doumstream does he lomd ?

4.\ b
d. @'3”‘\‘>( abos)

eja (D.O\L|0'LM
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B. i. Inwhat direction must he swim at his 5.8 m/s speed
to get directly across the river?

N, o SEnk 7] s
oKX Ve = 2:3mls [5) Ve

e S
@sve : 7 (w7 el
sSinG = Q~3M[S
0. 23’ (w-a3’n |

ii. If he does get directly across the river, what was his
resultant velocity in crossing the river?

sve: @‘% M\Sq—— (1'3”\k5§
5\/@ = 5.3 ml¢ L\f\)‘l

iii. If the river is 1500 m wide, how long will it take him to cre
the river?

t~ ii__z [500mM . QR%0s
V S‘BW\(\S
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6. A canoeist paddles north across a river at 3.0 m/s. The river
is flowing east at 4.0 m/s and is 150 m wide.

A) What is the velocity of the canoe relative to the river?

B) Calculate the time required to cross the river.

C) How far downstream does she land?
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7. A girls can swim at 3.0 m/s in still water. She jumps into a
river that is 1.0 km wide and has a current of 2.0 m/s [E].

A) If she wants to end up directly north of her starting
point, in which direction should she head?

B) What is her velocity relative to the earth?

C) How long does it take her to cross the river?
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