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Physics 200 (Stapleton) _
Test: 2-D Kinematics, Version 1

\OPart 1: Short Answer and Multiple Choice: 1 point each
The diagram on the right shows a
projectile that is launched horizontally
from the top of a tall building in the
absence of air resistance.

1. Use labeled arrows to represent
the object’s x velocity (vx) at each
lettered point (unless vx happens
to be zero).

2. Use labeled arrows to represent
the object’s resultant velocity
(*v") at each lettered point
(unless v happens to be zero).

3. Use labeled arrows to represent

the object’s y velocity (vy) at each V
lettered point (unless v, happens v !
to be zero).

4. lrnfs_=/—\ é—.'Zh/ph !
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Multiple Choice: Circle the correct answer.

5. Which of the lettered vectors is resultant that
is produced when the two component
vectors are added together?

6. Which of the lettered vectors can be
added to the component vector to
give the resultant vector?

@ A projectile that is shot with a gwen initid
the initialg-ve outv is doubled,'what maxiffiur
A) 75m B)100m c; 150m ¢

8. If6is the angle with respect to the +x-axis, the y-component of the vector with maé

given by - 2
A) Acos® B) pA cos 0 D) mg-Asin® E) tan'® {' A/fz C_‘/‘ff%z
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10-11. A rock is thrown from the edge of a cliff with a=") Vex= VCaso
an initial velocity vo at an angle 6 with the . ~
horizontal as shown above. Point P is the highest " S
point in the rock's trajectory and point Q is level 0 Voy = Ve$i&
with the starting point. Assume air resistance is m‘ ----------
negligible. 2 =V €as O
Z
10. Which of the following correctly describes the %
7

horizontal and vertical speeds and the acceleration
of the point at Pﬁint P;?)
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A) S —

i Vo €0S 6 -g ~
B) Vo cos 0 . (Oj 7 )BQ

Vo ;:os 0 Vo sin 6 - -9
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11. Which of the followmg correctly describes the horizontal and vertical speeds and the acceleration
of the point at Point Q?

Horizontal Speed Vertical. Speed Acceleration
A) 0 o cos’® -g g
B) Vo C0s'8, &o\ O
9 in 0
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D) 0"~ 0 -g



A hE|ICO\EF is flymg in a win

h'e—lgh?opter’s headlng i

these x components are really Eas t-West components, and k: =

the y components are really North-South components. B{t ’
l when | work these problems in class, | refer to them as x A

Mt‘s It's easier that way.]

/ fl pt) What are the x and y components of the J
hellcopter’s heading & air speed (H)?

= "Sa"\-z.s Hy = 0”‘# 9 5'0,‘/5

aflpt)_\!\_fj_@lare the_)ggp_n*._l_yﬁcomponents of the —
hellcoptel’s actual velomty (V}?\ }2:\ %D" f’\J
1| V.
Tﬁmf“ :&/s V== T /5 55 " / Q
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c. (3 pts) What arethexandy components of the wind
velocity (W)?

= —'/S SM_S Wy = ( 52 /S C/}‘,?
. O=/an -/75{'9
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)} d.)(3 pts) Precnsely desc@he g_g}d_and_qy_eg_ipn of = 7/ 3°
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e wind_velocity (W)~

P /55
6(

O




Part 2: River Problems —in the case of wrong answers, partial credit may be given for correct formulas — in their
original form - and correct units. Enclose your answers and your starting formulas in boxes. For problems with
== Multiple parts, if you do not know the answer to one part, you may make up an answer to use in a subsequent part.
3. _ i
1. / (8:Poi QY. aircraft carrier is traveling at a rate of - 1079 G
Fairman an driving a golf cart uses a co

"Head eastward_across the moving carrier, perpendicular
to the carrier’s length. The golf cart’s speedometer reads

R

a. What is the ad@ of the golf cart, relative to them
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b. What is the golf cart’s direction of travel? Describe the direction in degrees relative to North,

South, East, or West. /
Oz Tan ﬁg/ o,ﬁ ¢
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Part 3: Projectile Motion Problems H ! ¥
\f( A Y. Rt 4 Y’
‘ (gpts) You shoot a projectile horizontally from a table top. // '
The projectile flies 12m horizontally before it hits the floor. [ I
The point of impact on the floor is 1im lower in elevation
than the projectile’s release point L ‘

ga Howlong\thepro;em ( 12y /lq':("
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//' o+é(4z~/f)f&\—7f }‘525 tgf
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b. What was the projectile’s initial speed as it left the
‘g_.;___

J2m= d%% “f?%gm/é/ ST

S

ground at § 28.02 angle above horizontal and with an oz
initial speed @ His landing point is at the same 1
elevation as his take-off point. Determine the followingV

? g e {8 points) An athlete executing a long jump leaves the
f
5 . =0
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3. (6 pts) A projectile is launched from the ground with an initial
y velocity of S0m/s. After 3.06 seconds, the projectile’s y
velocity has decreased to 20m/s. During this 3.06 second time
period, the projectile has traveled a horizontal distance of
50m.

a. What is the prGjectile’s héight apthe moment when its y
velocity is 20m/s?
/

U/’ YZt2edy [

Goyooht 2 (F1-Ay ey
J2Y=07+f

b. What is the_;;m’];ctlle s 1mt1a?s—p_<;.;d?\ / _%_
j 74&/\//{:»—3'&51044, r

\5”0 r‘(.?éé.:s) 'égt,l .
= /6 3~f = Vor i g

Vol el

Vox= 14,3/ M
c. Atwhat angl@ was the projectile launched?
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