Physics 1120: Math Review Solutions

1. Convert the following:

(a)3.5 km? to m?
1000 2 1000 P
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2. Write vectors equations for each diagram below.
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(a) C=—A+-5 (b)C=A+E

(c)C=—B+—A4 (d)C—A+D+B=0

()A+C=D+5 ) A—C=E+D

3. Momentum is a vector quantity given by p = mv. A system consists of 2 particles: one of mass 150 g
moving at 125 cnv/s at 15.0° west of north, and the other of mass 200 g moving at 90 cn/s at 30.0° south
of'east. What is the net momentum of'the system?

First we get the magnitude of the momenta: f = 0150kgx125mis=01875kg - mls g

£ =0200kgx0.30m /s = 01800kg- m/s (ot we neatly sketch the problem and its solution.
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Vector problems are solved by breaking the given vectors mnto their i and j components.



-

i ]
B, = —01875kg. mfsxsin( 150°)  Fj, = H0.1875kg mfs x cos(150)
= —0.04853kg mfs +0.18111kg mfs

Py, = +01800kg mfs x cos(3007) A, = —0.1800kg- mfs x sin{ 30.0°)
= +0.15588 kg mfs —0.09000kg - /s

Foa.=FH +F, =+U.1[:I?35kg-mfs Fogy = B, + B, =+009111kg. mfs

P, = JPE + A =014z
Using Pythagoras' Theorem, ~ ** new L ey g mfs . We use trigonometry to find the

5
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F

J =403
direction. The angle is Ry . The total or net momentum is thus 0.141 kg nv's at

40.3° north of east.

. Two forces act on a body. The first is F; = 135 N at 25.0° west of south, and the second is F» = 190 N
acting at 40.0° south of east. Find the net force acting on the body.

First we neatly sketch the problem and its solution.
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Vector problems are solved by breaking the given vectors into their i and j components.
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—135N % cos(250°) = —122.35

“135N x5in( 250°) = —57.058 B,

= 190N xcos(400%) = +145550 &, = 190N x«sm(40.0%) = 122138

R, =F_+F_ =8350N Py = Py + By, = —244 48N
F F2 4 F: = 260N

ner Ry METR

Using Pythagoras' Theorem,

F?éé“."
A= tan 7| —
. [F

J J01e
The angle is ret . The total or net force is thus 260 N at 70.1° south of east. It
would be more common to state this as 260 N at 19.9° east of south.

. We use trigonometry to find the direction.

5. A person on the shore at English Bay observes that the net velocity of a person in a boat is 2.75 nv/s at
17.0° north of east. The boat is moving relative to the water at 1.90 nmv/s heading 10.0° south of east.
Determme the velocity of the water current relative to the person on shore.

First, we must realize that the velocity that the observer sees is the sum of the Velocﬁy ofthe boat and the

velocity of the current, i.e. Vosserved = Vaour T Vamen  Since we are looking for Vasrez | we are dealing with
the subtraction of vectors which is the addition of the negative of a vector, ie.

Vares = Vosseres ~ Voour = Vorseres T Ps0u) To solve this, or any other vector problem, we sketch the
solution first.
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Vector problems are solved by breaking the given vectors into their i and j components.
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Vopsaery = o 10mfs % cos(17.0%) v e = 275mfs » sml 17.07)

= 2630mfs = 0804 /s
Vyoary = 1905 % cos(10.07) Vaoary = —190mfs % sin( 10.07)
= 187 1mfs = —0.330mfs
Vewrventr = Vodsarvedy — Vaoarx Vewrventy = Yodsavedy — Vooary
= D.?ﬁ?mfs = 1.1345‘?@‘,"5

— 2 2 —
USIIlg Pythagoras' Theorem, Viwrrent = ‘Jvc.u??ex!x + vc.u:—?ﬂ:fy = 136 P?i!fE-‘

vl!-'.!?‘?’é‘?é
f= tan_{ ”’J = 56.2°
Veuranx . The velocity of the current is thus 1.36 my/s at 56.2°

. We use trigonometry to find the

direction. The angle is
north of east.

. The net force of two forces acting on a body is 3500 N at 14.5° west of south. One force is 2100 N at
22.0° east of south. What is the other force?

Since we are told the total force and one of'the forces, the other force is given by

By = Ry =P = B + (1) . To solve this, or any other vector problem, we sketch the solution first.
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Vector problems are solved by breaking the given vectors into their i and j components.
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Frgy = —3500 Nsin(14.5°) = ~87633N F,,, = —3500 Ncos(14.5°) = —338852H
Fy, = +2100 Nsin(22.0°) = +786.67N A, = —2100 Ncos(22.0°) = ~1947.07 N
B =F_ —F =—166300N B, = B, —F,=-144143N

Fy = ,’Ff* + B, = 22000
Using Pythagoras' Theorem, = * Ty . We use trigonometry to find the direction. The

F
?= tan_l[i

J =409
angle is x . The second force is thus 2200 N at 40.9° south of west.
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Questions? mike.coombes@kwantlen.ca
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