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Part I: Short Problems (2 points each)

SP1. A particle moves along the positive x-axis with constant acceleration. It starts moving from the origin

with a speed of 3 m/s and reaches x = 8 m after 2 s. Find the particle’s acceleration.

Ax = vyt + éaxtz
8 = 3(2) +3a,(2)?

a, = 1m/s?

SP2. A particle moves along the x-axis. Its position is given by x(t) = ¢t3 — 12t, where x isinm and t is in

s. Find the acceleration of the particle when it changes its direction of motion.

dx
v, (t) = == 3t2 —12

v, (t) =3t2—12=0>t=2s

dv,
ax(t) = E = 6t

a,(t = 2s) = 6(2) = 12 m/s?

—

SP3. Vectors Aand B lie in the xy-plane, as shown. Find A XB.

|A"x B| = [A|| B| sin¢ = (3)(4) sin (30°) = 6

AXB=-6Fk
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SP4. A particle is moving in the xy-plane. Its position is given by x(t) = 3t — 6t, y(t) = —4t3 + 36t,
where x and y are in m and t is in s. Find the speed of the particleat t = 2 s.
dx
v, (1) =E=6t—6=>vx(t=2$) =6m/s
dy
dt

v(t=2s)=46%+(—122) =13.4m/s

vy(t) =—=-12t*+36 =2 v, (t =25) = —12m/s

SP5. The velocity of a particle moving along the x-axis as a function of time is shown. Find the average
speed of the particle betweent = 0sandt =5 s is:

vy (m/s)
1 5
d = Area = E(Z)(S) +(3)8)=32m 6 -
d 32 4
Vay =7 =T = 6.4m/s
2 .

SP6. A car starts from the origin and moves 25 km west in 10 minutes, then 40 km in a direction 37° north

of west in 20 minutes. Find the average velocity of the car in unit vector notation.

A= —-251km

B =—40 cos(37°)1+ 40sin(37°)] = (=321 + 24.1)) km

R=A + B = (-57{ + 24.1)) km

| =

-

Vg = — = (—1141 + 48.2]) km/hr
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Part I1: Long Problems (4 points each)

LP1. Two vectors are given by: 4 = 31 — 4f + 2k and B = 2i + 6] — 4k
a) Find the angle between Aand B.

A-B= |/T||§|cos (p)

-

= cos ! <£> = cos™ ! <(3)(2) TEDO (2)(_4)> = cos~ ! <_—26> = 130.2°
v 14]|5] o+ 16+4 VAt 36716 V25 V56 |

b) Find |24 - B|.

- —

24— B =2(31— 4 + 2k) — (20 + 6] — 4k) = (61 — 8 + 4k) — (20 + 6] — 4k) = (41 — 14f + 8k)

|24 — B| = V42 + 142 + 82 = 16.6

c) If C=2i+ C,j and Cis perpendicular to 4, find the value of C,.

AC=B)@Q+n(c,)=0>C, =15
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LP2. A stone is thrown vertically upward from point A and reaches the maximum height (at point B), then

hits the roof (at point C), as shown. The stone moves from point A to point C in 2s.

B
a) Find the initial speed of the stone (at point A). Y Yy 2
a
(From the ground to the roof) \1,
_ 1 .2
Ay = vyt — Egt I
12 =v,,(2) - 5(2%) 2 vy, = 16 m/s »C .
hmax
0
kY
12 m
b) Find the maximum height (h,,4,) Of the stone.
| al
(0' 0) X 7

(From the ground to the maximum height)
vy, = vy, — 2gAy

0=162—20 Ry = hmay = 12.8m

c) Find the time needed for the stone to reach its maximum height.
(From the ground to the maximum height)
Uy, = Vy, — gt

0=16—-10t =>t=1.6s
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Part I11: Questions (Choose the correct answer, one point each)
Q1. The velocity of a particle moving along the x-axis as a function of time is shown. The speed of this

particle is: v (m/s)
@ decreasing then increasing.
* increasing then decreasing. 4-
- : . 3
always increasing. )
* always decreasing. 14

1 2 4 8 10 t(S)
-2-

Q2. The figure which satisfies the relation A = B — € — D is:

¢ ¢ ¢ c
i i

A A

: ® : *

Q3. 1fA=ai+ bj — ck and B = —2ai - 2bj + 2ck, where a, b, and ¢ are constants. The angle between

Aand B is
* zer0 * 900 ®1s0° * 2709
Q4. The position of a particle moving along the x-axis as a function ~ * @™
of time is shown. The average acceleration of the particle between 81
6 |
t=1sandt=5sis:
4 <
@negatlve * positive 5 |
* Zero * cannot be determined T 2 3 % 5 6t

Q5. The velocity and the acceleration vectors for 4 moving particles, at one instant, are shown. Which of

the following represents the particle which moves to the east and slows down?

>4 — - 3
v v v 1%
«— _ «— I
d a a a

* * * @



