7 February 2023 Phys 131 Spring 2023

Constructing a Vector from Unit Vectors

How the illustrated vector A is decomposed into unit vectors

A =5+ 2j
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Constructing a Vector from Unit Vectors

How the illustrated vector A is decomposed into unit vectors

A = —4i+2j
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Constructing a Vector from Unit Vectors

How the illustrated vector A is decomposed into unit vectors

A = 3.51 — 2j
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Warm Up Question 1

Let A = 21 + 33 and suppose that B = oA for some real number . Explain whether it
Is possible that

B = 201 — 30;].

1. Yes. Use o = 10.
2. Yes. Use ¢ = —10.

3. No. The direction of B is neither the direction of A nor exactly the opposite
of A.

4. No. If o were positive both the 7 and j components of B would be positive. If
it were negative they would both be negative.

5. No. It requires multiplication by both positive and negative.
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Warm Up Question 2

A rhinoceros beetle walks along a sheet a graph paper in a straight line starting at the
point (5,5) and ending at the point (5,0). Describe the direction of its average velocity
vector for this motion. Explain your answer.

1. Negative y. The displacement is AT = —5]
2. Left. Approaches the origin.
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Question 1

A ball follows the indicated trajectory. lts Which of the following best represents its
positions (units are meters) at two instants average velocity between the two instants?
are indicated.

Y 1. Vavg = 1m/s
27T ==~ - : . :
s s, 2. Vavg = 1 m/s in direction —>
4 + . \‘
’ ‘\
! \ = . . .
31 Qt =2s Qt =6s 3. Vavg = 1m/sin dlrectlon\l,
’ “
2 T II “
’ - - -
N ‘\‘ 4. Vavg = 1m/s in direction \
I’ \
0 — o
o 1 2 3 4 5 6 7 < 5. Vave = 1.5m/s in direction /(

6. Vavg has magnitude larger than 1.5 m/s.
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Question 2

Various balls follow the illustrated trajectories. Which balls have the same average velocity
in the interval from 2s to 47
Ball A
RSN 1. All have the same.
/, ‘\ 2. None have the same.
25 @ 4sQ
,:' \ 3. A and B.
4. B and C.
Ball B
. Q-- 5. A and C.
2s 4s
Ball C
R NP Q--
45 2s
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Question 3

A projectile follows the indicated trajectory. Which of the following is true about the
Its positions (units are meters) at two components of the velocity, Vg, at the
instants are indicated. indicated earlier moment?
Yy
5 . ’¢__~~ 1. UOx > 0 and UOy > O
s’ “\
4+ /,’ \, 2. voz > 0 and vy, < 0
3+ Q Earlier Q Later
! \ 3. vos < 0 and Voy > 0
2 T ) \
) \
L 4. vor < 0 and vg, < 0
7 \
0 — :
S 5. At least one of vg, and vy, is zero.
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