- Physics 2414, Spring 2005
Group Exercise 3, Feb 17, 2005
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Section Number:

Vectors

Terminology:
(a) z-component of a vector Ais A,.

b) y-component of a vector Ais A,
) Yy

or A K O N A i
(c) Magnitude of a vector A is |A]. This : \(/ Co :

is a positive quantity by definition. ' l
(d) Direction of a vector Ais §. - A, 5

Mathematical description of a vector:

A=A, + 4, (1)

Necessary relationships:

A, = |A|cosfy |4 = (/Az+ A2 (2)
A, = |A|sind, 64 = tan! (ﬁ—y—) (3)
Problems

1. Elise, Bob, and the Movie theater:

Elise’s house is represented by the point ‘E’ in figure 1. She visits
Bob at his house represented by point ‘B’ in figure 1. Bob’s house is




720 meters from Elise’s house if you walk 34 degrees in the direction
North of East. Elise and Bob together go to the Movie theater ‘M’
which is 1080 meters trom Bob’s house if you walk 68 degrees in the
direction West of North.

Figure 1

(a) Vector P represents the displacement vector connecting the
points ‘E” and ‘B’. Find the z-component and y-component of the

vector P. P = 728 (34 = S97Tm
P 81«3‘0 ho3m

(5 7m)  * (wo3m),

(b) Vector Q represents the displagement vector connecting the
points ‘B’ and ‘M’. Find the z-component and y-component of

the vector Q. Qs — 1080 Sin68 —ic0Iwm
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(c) Let us denote the total displacement of Elise from point ‘E’ to
point ‘M’ by the vector R Find the z-component and y-component
of the vector R. (Hint: R=P+Q)

Ry = P +Qc = —100lm 4397w = = hohm
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(d) Draw the vector R pictorially in figure 1.

(e) How far is the movie theater from Elise’s house if one walks along
a straight direction?

/7” = WQ:-; ﬁyi = Wwﬁr' + 808> = F03m

(f) What is the angle with direction East one should walk from -
Elise’s house to reach the Movie theater? 63" Shulth r.f East '}%‘
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2. Spiderman!

Figure 2 Figure 3

Elise and Bob decide to watch the movie Spiderman. In a particular
shot Spiderman is hanging on to the skyscrapers using two massless
ropes as shown in figure 2.

(a) The free body diagram for the Spiderman is shown in fignre 3.
Write down the z-component and y-component of the force equation
(Newton’s law) for the Spiderman in the particular shot.

(b = ©

Fyem? Kocomp t T, ol 1T
= 2= - Fe o_m4 =
T+ rmg= 0 (- ax) y-cenp + T; Sind ¢ T, 8n0-mg = ©

(b) Using the y-component of the force equation, show that the



magnitude of the tensions in the two ropes is the same.

e — T, (&0 +T, (b =0©
‘T'; (Oﬁg = Tl CG“e
7‘3 = T;

(c) Using the y-component of the force equation, calculate the ten-
sion in the rope if mass of the signboard is m = 75 kg and ¢ = 27°.
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