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Part I: Short Problems (2 points each)

SP1. Three displacement vectors with magnitudes |/T | =4m, |§ | = 2m, and |5 | = 3 m are shown in the

figure. Find the magnitude of the resultant vector |I_f |, where R = A+ B + C.

R = (-2 —3cos40){ + (=4 + 3 sin 40)j m
R =(-43)i+ (-2.1)jm
|R| = 48m

SP2. An engineer walks along a straight road. She starts at point A, walks to point B, then turns around to
reach point C. The distance between points A and C is 6 m, and the distance between points B and C is
14 m. The entire motion takes 20 s. Find the average speed (in m/s) for the entire trip.
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(14— 6) + 14m
Sav = 20 s

Sqw =1.1m/s

SP3. A particle moves along the x-axis. Its velocity is given by v, (t) = 0.9t* — 8, where v, is inm/s and t

is in s. Find the average acceleration (in m/s?) of the particle during the period fromt =1stot =5s.

1,(1) =09(1)2—8=—-7.1m/s
v,(5) = 0.9(5)> — 8 = 14.5m/s
Av, 14.5--7.1

Qgypx === = 5.4m/s?
or
a,(t) =18t
a,(1) +a,(5 1.84+9
G = x()z x(5) _ . = 5.41m/s
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SP4. A particle moves in the xy-plane with a constant acceleration of (2{ — 3f) m/s2. The particle starts

from the origin. After 2 seconds, its position is 12 m. Find the initial speed (in m/s) of the particle.

- — 1-)2
Ar=v0t+zat

. 1 . .
121 = v4(2) +E(2i —3))(2)?
61 =g + 21— 3]

Tg =41+ 3]

Vol =V(#)?* + (3)2 =5m/s

SP5. A player throws the ball vertically upward with an initial speed of 30 m/s. How long (in seconds)

will it take the ball to reach half the maximum height on its way down (point C)?

B@®
v = v} — 20Ymax
0=30%2-2(10)Vpax
Ymax = 45m

$ c
1
Ay = vt — = gt?

2
45 1
— = ——(10)t?
— = 30t -5 (10)¢

t=088sort=5.1s

v = 30 m/sl
on its way down =t = 5.1s A
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Part I1: Long Problems (3 points each)

- ~

LP1. Given two vectors, A = 27— 3j — k and B = j—3k.

a) FindA4-B

A-B = A,B, + A,B, + A,B,=-3+3=0

b) Find the angle between Aand B

¢ = 90°

C) Find A x B

d) The angle between B and the negative x-axis is

@ equal to 90° * less than 90° * greater than 90°
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LP2. A stone is thrown from the edge of a 20 m high building (point A) with an initial speed of 12 m/s and
an angle of 60° with the vertical, as shown. The stone strikes the ground at point B. Ignoring air resistance,
find A

a) the time of flight from point A to point B. 60°
’ vy =12m/s

Vy; = 12 c0s(30%) = 10.4 m/s

vy; = —125sin(30%) = —6m/s :
‘h =20m

1
Ay = vyt — - gt?

2
—20 = —6t — 5t2
t=149s

Ax

b) the horizontal distance (Ax) reached by the stone as it strikes the ground.

Ax = vyt = 10.4(1.49) = 15.5m

c) the velocity of the stone just before it hits the ground in unit vector notation.

Uy, = Uy, = 10.4m/s
Vy, =Vy, — gt =—6— (10)(1.49) = —20.9m/s

U = (10.41 — 20.9)) m/s
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Part I1I: Questions (Choose the correct answer, one point each)

Q1. Vectors A and B are shown in the figure. The value of k - (Z X §) is
Q-5 B
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Q2. Which of the following relations describes the vector 4 in the figure?
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Q3. The figure describes the velocity of an object moving along the x — axis as a function of time. One of

the following statements is always true at point A.
* The acceleration reaches its minimum value. Vx
* The acceleration reaches its maximum value.

* The object reaches its starting position. t

@The object changes its direction.

Q4. In uniform circular motion, which one of the following statements is correct?
* The velocity is constant

@ The speed is constant
* The centripetal acceleration is constant in direction

* The magnitude of the centripetal acceleration is not constant



