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Part I: Short Problems (2 points each)

SP1. A and B are two vectors as shown. The magnitudes of 4 and B are [4| = 7m and |B| = 3 m. Find

the magnitude of 4 + B.

/
kog
A = (7cos (60°)T+ 7sin (60°)j))m=(3.5i+6.1])m

Sl
Il

(=3sin (60°)T —3cos (60°)))m = (—2.61—15))m 00

~ A N A X
(35-26)i+(61-15)j)m=(09i+4.6 Hm o~

A+B

@\

|A+B| =092 +4.62=47m

SP2. A particle moves along the x-axis, its velocity as a function of time is shown. Find the average speed
for the first 10 seconds.
Y, (mfs)

d = |Area| = %(2)(2) + %(2)(2) +(2)(6) =16m

A d—d—16—16
v.spee =7=10- L m/s

SP3. A particle moves from point A to point B in 20 seconds with a constant velocity of 40 m/s. As the
particle reaches point B it starts to reduce its velocity with a constant acceleration of a = —0.5 m/s?. The

particle stopped finally at point C. Find the distance covered by the particle from point A to point C.

v=40m/s a=—-0.5m/s?

d,p = vt = 40(20) = 800 m

b ]
I

C

v2=vi+2adg
0= 4‘02 + 2 (—05) dBC - dBC =1600m
d = dAB + dBC

d =800+ 1600 = 2400 m
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SP4. A ball is thrown vertically upward from the roof of a building 75 m high. After 5 seconds the ball hits

the ground. With what initial velocity was the ball thrown?

1 2
Ayzvot—zgt 11’0
—75 = v,(5) — 5(5%)
5(5%) - 75
v, = — g = 10m/s
75m

SP5. A car moves 40 km in the direction 36.9° north of east then 48 km due south and finally 32 km due
east. Find the average velocity in unit vector notation (in km/hr) of the car if the whole trip takes 2

hours. N
\ y
We—1—E

- y X
A = (40cos (36.9°)1 + 405sin (36.9°))) km = (321 + 24 )) km S
B =—-48jkm
C =321k ’
=321km A OF
> 1w

R=A+B+C=(641—24)) km S o0 48 km

N ~ X
. R R R ~~
vav=?=(321—12])km/hr 1%;'\\\

\"'-.
=
6)32km
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Part I1: Long Problems (3 points each)

LP1. A particle moves along the x-axis. Its position as a function of time is given by x(t) = 4 + 6t — t?
where x isinmandtisins
a) Find the particle's initial velocity (att = 0 s)

dx
Ux(t) =E=6—2t

1, (0s)=6—-2(0) =6m/s

b) At what position does the particle change its direction?
n(t)=6—-2t=0=t=3s
x(3s) =4+6(3)—32=13m
c) Find the distance covered by the particle during the first 6 seconds.
d = |Ax(0s — 3s)| + |Ax(3s — 65)|

= [x(3s) — x(0s)| + |x(6s) — x(3s)|
=13 — 4| +[4—13| = 18m

d) With what acceleration does the particle move?

d
a,(t) = % = —2m/s?
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LP2. A stone is thrown from point A with an initial velocity v, = (4f + 12j) m/s. The stone strikes the

roof of a building at point B.

a) With what initial speed was the stone thrown from ez m
point A? Yy B
v, =4%+ 122 =12.6 m/s v h
7‘
& ¥
A
f 6m 3|

b) Find the total time of flight.

Ax—vxt t = =—-=25
= — = —= =
? vx 1

o

¢) Find the height (h) of the building.

1
h=Ay=uv,t— Egt2 =(12)(2)-512%) =4m

d) With what velocity in unit vector notation does the stone hit the roof at point B?

Vyp = Ux, = 4m/s
vy, = vy, —gt=12—-(10)(2) = -8 m/s

g = (41— 8f) m/s
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Part I11: Questions (Choose the correct answer, one point each)

QL fA=2i—2j+k,B=2jandC = A+ B , then
x |C| > |4 + B
x |C] < |4 + B
x |C] > |4 - B
®ICl < |4 - B

Q2. 4 and B are non-zero vectors. If |AT X §| = 0, then

x A-B=0
. iB=-B-i
@ i-B=a8

« A is perpendicular to B

Q3. A man is moving along the x-axis. His position as a function of time is shown. At which of the labeled

points his velocity is negative?

@CandD

* DandF hc

* D,E, andF

* CandF U !
D F

x(m)

Q4. A ball is kicked from the ground with initial velocity v = (4 + 3 j) m/s. Neglecting air resistance,
the speed and acceleration of the ball at the highest point, respectively are:
* (4m/s,+10m/s?)
@ (4m/s,—10m/s?)
x (zero,—10m/s?)

* (zero,+10m/s?)



