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1. A ball is thrown straight down from the top of a cliff of height H with an initial
speed of 15.0 m/s. It takes 5.50 s for the ball to hit the ground. We want to find

the height of the cliff, among other things. (Ignore air resistance.)

a. Produce a motion diagram of the ball: 5
X

A

\H‘“
/(;__ é .

b. Fill out the table of known guantities for the ball: 5

Parameter | Known Value
X0 I
X O
Vo — [ 50 n /g
Vi
a — 7.9 ]n />
t 0,59 5
c. Find the height of the cliff. 5
C h = H =50 (55y) =L (TP S50
A O = H —(50 (S5 L J)
~N = 2 2 n

d. Find the distance the ball traveled between the 3" and 4™ seconds the ball
was in the air. 10

K = 2310 =/S0(3) —59(3)7
= [12

—ymo ) Lo 0T

— ¢2:0n

A = [r2-725 = 77T
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2. Two trains are traveling in the same direction on parallel tracks. At t=0, train A is at
rest at x =0 and starts to accelerate to the right with a magnitude of 2.50 m/s2. At t=0,
train B passes the position D = 150 traveling with a constant speed of 30.0 m/s. We
want to find the time that the trains are side-by-side.

a. Produce motion diagrams of the trains from t=0 below each sketch: 5

A X
2
B X
L P @ =<4 173 ©
b. Fill out the tables of known quantities for the two trains: 5
Train A: Train B:
Parameter Known Value Parameter Known Value
X0 O X0 /’ 50 m
Xi Xf
Vo O Vo 200n/5
Vi Vi 20005 m /S
a D 5o m/s™ a o
1 t

c. Write the equation for the position of train A as a function of time: 5

= OO FL(25)6>> Joagg2

d. Write the equation for the position of train B as a function of time: 10

xs= [ 50 + Foot

e. Find the time the trains are side-by-side. 10

/,’)é\ 6» = /50 1;?70‘6_

[(re €T =30t~ (50 TOC

~

= 2—9{25
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3. A cannonball is shot from a cliff of height H at a castle wall, as shown above. The
initial vertical component of velocity of the ball is 40.5 m/s in magnitude. The ball takes
3.50 s to just graze the top of the castle wall before continuing on to hit the ground. The
castle wall has a height of 85.0 m and is a horizontal distance D=150m from the base of

the cliff. Ignore a

a. Fill out the tables of known values. (Take the “final” position as when the ball grazes

ir resistance.

the top of the wall.) 5
Parameter Known Value
X0 &

Xt /50 im
Vx0

Vxi

ax O

t 2. 50 %

b. Find the initial velocity of the cannonball and write it in vector notation using the

coordinate syste

d. Find the velocity and acceleration of the cannonball in vector notation just before it

hits the ground.

AR

m above. 15
/"7’*(; -

Vo A~

H= 25

15
), = U
Uy
{'7 et
Vy =
-
l/-’ e

)= 207 ~pos - 50

Parameter Known Value
yo H

Vi D 50 m
Vyo — b6 ryimls
Vyt

ay e s
t > rp &

= i/?*f‘?h/f}

o

+

§/ 9% m/e>

Oy
{i

/< N /nu( '%»
Yo, 57 + 2 (- ‘/’fo/}( 2 84)

— 353 /5

Z, |
J

oL 2

O + Vop (350D

(Y290 —res) nis

clp£
¢. Find the height of the castie=wall. 5

yioAY D5

(Yz10~ 853 5) n/e

£ 2uBls ; Us —rAT 1Y

~ = o5 (3 50) =L (780 (5>
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1. A ball is thrown straight down from the top of a cliff of height H with an initial speed of
17.0 m/s. It takes 6.50 s for the ball to hit the ground. We want to find the height of the

cliff, among other things. (Ignore air resistance.)

a. Produce a motion diagram of the ball: 5
X

A
N

0-— v
b. Fill out the table of known quantities for the ball: 5
Parameter | Known Value
X0 i
Xi o
Vo - I:l‘\é ] /9
i
a ~7,% m/5”
t 3. S05

c. Find the height of the cliff. 5 q v
A O = H —[Fo Es0) ««E’L—ﬂ(@w)

H= 2/5u

d. Find the distance the ball traveled between the 3™ and 4" seconds the ball was in the
air. 10

. . 5 . 2
Ser) = 38 ~(Fo (’5‘.003"‘;%9 ( 3.00)

= 223 4,
ACH) = 3¢~ (%0 ( 7.00) n)@g ATIR
= (-7\'2-)«

S = 225 (F2 = G5 w



2. Two trains are traveling in the same direction on parallel tracks. At t=0, train A is at
rest at x =0 and starts to accelerate to the right with a magnitude of 2.00 m/s2. At t=0,
train B passes the position D = 170 traveling with a constant speed of 25.0 m/s. We
want to find the time that the trains are side-by-side.

a. Produce motion diagrams of the trains from t=0 below each sketch: 5

b. Fill out the tables of known quantities for the two trains: 5

Train A: Train B:
Parameter Known Value Parameter Known Value
X0 O X0 / Qo m
Xt Xt l
Vo O Vo 2 on/
vi @ - vi 2 5.0 m/S
a 2.00 n/¢* |a @
t t

c. Write the equation for the position of train A as a function of time: 5
3 g ’)—« — ’)—
e 4 (200) 7= £
>
d. Write the equation for the position of train B as a function of time: 10

we [FOF 25t

e. Find the time the trains are side-by-side. 10

AT £ 2Nt

£2- 2 %0t~ [70 FO —
_6 - 2% i 2 Se 4 y’/'—?\t‘)
Sl AN
2

= 30,65



3. A cannonball is shot from a cliff of height H at a castle wall, as shown above. The
initial vertical component of velocity of the ball is 45.5 m/s in magnitude. The ball takes
3.00 s to just graze the top of the castle wall before continuing on to hit the ground. The
castle wall has a height of 95.0 m and is a horizontal distance D=180m from the base of
the cliff. lgnore air resistance.

a. Fill out the tables of known values. (Take the “final” position as when the ball grazes
the top of the wall.) 5

Parameter Known Value Parameter Known Value
X0 & yo ~
Xi /G0 yi 7650 w
XXO Vyo ~ lf GS V;/s
xf vyt

A o : ay — 9.9/ n/>
t 36058 R

t .00

b. Find the initial velocity of the cannonball and write it in vector notation using the
coordinate system above. 15 \

o« @ / %0 = 0+ Uto (3(’@’0)) Uty = GO 0w/

U,= (o0t ISR na

_ , clob-
c. Find the height of the.castte-wall. 5

AR Bl 75= H —955 (300)—La (3007
H=23( n

d. Find the velocity and acceleration of the cannonball in vector notation just before it
hits the ground. 15

a ~ M75§{’,~1,{/gm§t
yiet v 515> 429 (2 24D
> = 36Tl
V= (ol 865N



