Example 1:

Rat throws a baseball with a horizontal speed of 15 m/s

from a building that is 35 m tall.

a.) What is the initial velocity in the x-direction?

b.) What is the initial velocity in the y-direction?

c.) How much time does it take the ball to hit the
ground?

d.) How far from the base of the building does the
ball strike the ground?

e.) Find the magnitude and direction of the velocity
of the ball just before it hits the ground.

Example 1: yi=35m, 0;=0, andv; =15 m
8
d.) How far from the base of the building does the ball strike the ground?
y=0s0 Ay=y-y;=0-35m=-35m, r=2.67s, Ax="?

Ax=v,t = (15 9)(2.67 s) =
N

e.) Find the magnitude and direction of the velocity of the ball just before
it hits the ground.

Ay=y-y;=0-35m=-35m,t=2.67s,v="2,0="

2

v, =15 ? and vy =—gr+ vy, =—(9,8
s s

m)(2.67 s)+0 =262 &
S

‘ [ 2 2 m
veqr ey’ =V‘(15 %“) +[-262 9) =30

Example 2:

Larry throws a baseball with a horizontal speed from a
building that is 60 m tall. The ball hits the ground a
distance of 80 m from the base of the building.

a.) What is the initial velocity in the x-direction?
b.) What is the initial velocity in the y-direction?

c.) Find the magnitude and direction of the velocity
of the ball just before it hits the ground.

Example 1:
P y;=35m, 0;=0, andv; =15
S

a.) What is the initial velocity in the x-direction?

m m
vy =V, =v;cos; =15 7C050=ﬂ
o N S

b.) What is the initial velocity in the y-direction?

vy, = vising; =15 sin0 <[ 0 |
Vi s

c.)  How much time does it take the ball to reach the ground?

y=0 s0o Ay=y-y;=0-35m=-35m, ="

L 2 L 2
Ay=-—gt " +v¢t =——gt
Y 28 /,/O Zg

Vyi T
[-2Ay |-2(-35 m)
T e A e 2
Vg | o
[l 2

. m

Example 1: y;=35m, 6;=0, andv; =15 —
N

e.) Find the magnitude and direction of the velocity of the ball just before
it hits the ground.

Ay=y-y;=0-35m=-35m,1=267s,v=?,0="?
alternatively vﬁ = vi —2gAy

sov, = t\evi -2gAy

v, = —\‘3“0— 2(9.8 ?)(—35 m)

v, =-262 1
S

Example 2: y;=60m, 6, =0, and Ax =80 m wheny =0
a.) What is the initial velocity in the x-direction?
Ve =ve="?

Ax=v,t sov,=— whereis the time in the air
t

Ay=y-y;=0-60m=-60m, t="?




Example 2: y;=60m, 6, =0, and Ax =80 m wheny =0

b.) What is the initial velocity in the y-direction?

vy, =7 horizontal projectile v, =0 (8, =0 so v;sinf; = 0)

c.) Find the magnitude and direction of the velocity of the ball just before
it hits the ground.

Ay=y-y;=0-60m=-60m, t=350s,v=?,0=1

v, =229 2 andv, =—gr+v, =—(9.8 %)(350 )+0 =343 2

S . v s S
=229 0
N

2 2

m o= v 2en? - (22.9 E) +(-3443 E) = a2

S — . Y S s s
S

343 1
Yy T s _[C o
0= an ( ]1 s | [C563
x 229 —
S 7
Example 3: 6,=0, v, =40 E, y;=100m, andy =0
S

a.) Where does the package strike the ground relative to the point at which it
was released?
Ax=?
Ax=v,t

horizontal projectile (0; = 0) sov, =v; =40 2 and v,, =0
s i

Ay=y-y;=0-100m=-100 m, = ?

I 2 I 2
Ay=-—gt +vgt =——gt
Y 28 /,/ 28
vy‘=0

|-2Ay [-2(~100 m)
e S —

Vs \J 98 2
| g2

Av=v,i = (40 E)(4.52 5) =
S

=452s

Example 4:

Rat kicks a soccer ball from ground level at an angle
of 53.13° with respect to the horizontal. The initial
speed of the ball is 20 m/s.

a.) What is the initial velocity in the x-direction?
b.) What is the initial velocity in the y-direction?

c.) What is the velocity of the ball just before it hits
the ground?

d.) How much time does it take the ball to hit the
ground?

e.) How far does the ball travel in the horizontal
direction?

f.) What is the maximum height of the ball?

Example 3:

Rat is flying a plane and is traveling horizontally at 40

m/s at a height of 100 m above the ground when she

drops a package of emergency supplies to a group on

the ground.

a.) Where does the package strike the ground relative
to the point at which it was released?

b.) Find the magnitude and direction of the velocity
of the package just before it hits the ground.

Example 3: 6;=0, v, =40 E, y;=100m, and y =0
s

b.) Find the magnitude and direction of the velocity of the package just
before it hits the ground.

Ay=-100m, t=4,52s,v="2,6="

v,=40 2 andv, =-gr+v, = —(9‘8 32)(4.52 $)+0 =-443 1
S ; . s s

2 2
i [2. .2 _ m my m
V=_44.3E v=\,‘vx +V,V = (40 ;) +(—44.3 :) =| 60 N
P S

. 4430
6=tan’l(—y] =tan’| —S8 | =

402
S

Vx

Example 4: v;=0,6;=53.13% and v, =20
N

a.) What is the initial velocity in the x-direction?

vy =v, =vcosf; =20 Zcos(53.13%) =
! N S

b.) What is the initial velocity in the y-direction?

v, =vsing; =20 Esin(53413°)=m
. S S

c.) What is the velocity of the ball just before it hits the ground?
y=0 so Ay=y-y;=0-0=0,v=?,0="7
v, =12 m v)z, = v)z.‘ ~2gAy sov, = :\fvii —-2gAy
s
2

v, =—V“‘(16 ?)~—2(9.8 Sﬂz)(o) --16 2

s

g™

R m\2 )\ o 0=tan’![22] = tan! S
v=\j/v)52+vv2 = (12 7) +(—16 7) =120 — Vx pm
- S S 8 S

0=|-53.13° -



Example 4: y;=0, 0, =5313° and v, =20
S

d.) How much time does it take the ball to reach the ground?
y=0s0 Ay=y-y;=0-0=0,v, =16 E,vv=—16 E, t=7
! s - N

vo_y -16 716 0
v, =-gl+v, SO t= LA/ B s p $ =
8 98 =
S

1
alternatively Ay = —%gt2 Vb= 0 so 0= t(—Egt +vy, )

. 1
solutions are when =0 and - —gr+v, =0

5 2(16 T)
v, s
so t=—-= =0 = 327s
g
9.8 2

Example 5:

Rat kicks a soccer ball from ground level at an angle
of 36.87° with respect to the horizontal. The initial
speed of the ball is 16 m/s.

a.) How much time does it take the ball to reach its
maximum height?

b.) What is the velocity of the ball at its maximum
height?

c.) What is the velocity of the ball when its strikes
the ground?

d.) How far does the ball travel in the horizontal
direction?

Example 5: yi=0,0,=3687° andv, =16 =
S

c.) What is the velocity of the ball when it strikes the ground?

Ay=0,v, =128 = and v, =96 2, v=2,0="
N ! S

round - to - ground is symmetric so v =| 16 and 6=-0,= |-36.87°

d.) How far does the ball travel in the horizontal direction?

Ay=0,v,=128 ™ and v, =96 ", Ar=?
N ! S

‘ 2
vi=vl -2gAy sov, =:\v§ —2gAy =- \‘(9,6 E) —2(9.8 32)(0) =962
y =V i s N :

\ s
., —96-96 1
Vy =V s m
vy =—gl+v, SO I= = > =196s Av=v = (12.8 7)(1.96 s)
! ' & 98 ‘ s

5 NNESTI

- 2
vaqv2ev? = (12.8 T) +0 =

Example 4: y;=0, 0, =5313° and v, =20
S

e.) How far does the ball travel in the horizontal direction?
vo=12 2 123275 Ax=?
S

m
Av=v,1 =(12 ;)(3.27 5)=

f.)  What is the maximum height of the ball?

vy, =16 ™ v =0 (max height). y; =0 .y =?
- S

2 2
Yy TV

_2g

vz=vy2l -2gAy so Ay=y-y, =

¥y

2
v2 2 0—(16 m)
= iy o 0 = [13.0m]|

28 —2(9.8 92)
S

Example 5: y;=0.6,=36.87% and v, =16
N

v =v, =vcosf; =16 “cos(36.87°)=12.8

! N S

Vyi

=vsing; =16 Dsin(36.87°)=9.6 =
S S

a.) How much time does it take the ball to reach its maximum height?
v, =0 (max height), £ =?

m
vo—y  0-96—
Y Yi S
Vy=-gt+v, SO 1= => =
; ! -0 m
8 -98 —
S

b.) What is the velocity of the ball at its maximum height?

v, =128 2 and v, =0, v=7,0=7
N )

S

Example 6:

Larry kicks a soccer ball with a speed of 15 m/s and

angle of 36.87° above the horizontal from a building

that is 35 m tall.

a.) What is the magnitude and direction of the
velocity of the ball 0.5 s after it is kicked?

b.) What is the maximum height of the ball?

c.) What is the magnitude and direction of the
velocity of the ball when it hits the ground?

d.) How much time does it take the ball to hit the
ground?

e.) How far from the base of the building does the
ball strike the ground?



Example 6: y;=35m, 6, =36.87°, and v, =15 m
s

ve=v, =vicos; =15 ?005(36.87") =12 ?

Vyi

=vsing, =15 Zsin(36.87°)=9 2
s s
a.) What is the magnitude and direction of the velocity of the ball 0.5 s after
the ball is kicked? t=05s,v=2,0=7
m
N

2 2
m
=y en,? = (12 9) +(4.1 9) - m
m S S )

v =12 ™ and v, =-gt+v, =-9.8 2(055)+9 T=4.1
S . Vi s s

412
6=tan’1(—y) =tan”! S| =
x 20
S
19
Example 6: y;=35m, 6, =3687°, and v, =15
N

c.) What is the magnitude and direction of the velocity of the ball when it

strikes the ground?

=9y _35m.y=0Ay=y-y,=0-35m=-35m,v=?, 0=2
S

302 2
S

21

Example 7:

Tiger kicks a ball with a launch angle of 53.13°. The
ball hits the ground after traveling 48 m in 4.0 s.

a.) What is the magnitude of the initial velocity of
the ball?

b.) From what initial height was the ball kicked?

Example 6: y;=35m, 6, =3687° and v, =15
s
b.) What is the maximum height of the ball?

vy, = 9 E, v, =0 (max height), y =?
) s

2 2
vy =V —2gAy 50 Ay=y-y; = n zvy,
R 8
vZ-y? O—(9 E)
y="2Tiyy = S/ 435m =
28 —2(9.8 ﬂ,)
S

c.) What is the magnitude and direction of the velocity of the ball when it
strikes the ground?

=120y 29 ™y 235m.y=0,Ay=y-y;=-35m,v=2,6=7
N S

x Vi

- w‘ 2
Vvi=v) —2gAy s0v, =x\[v} —2gAy = -\‘;‘(12 ?) - 2(9.8 ?)(-35 m) =-27.7 ?
20

Example 6: y;=35m, 6, =3687° and v, =15
N

d.) How much time does it take the ball to hit the ground?

v, =98y 077 8 4o
. s S
yooy 27709
Vy==gl+v, SO f= Y o ] - s =
8 -98 =
N

e.) How far from the base of the building does the ball strike the ground?
Ax=7?

Ax=v .t = (12 E)(3.74 s)
s

22

Example 7: Ax=48m, 6, =53.13°, andt=40s

a.) What is the magnitude of the initial velocity of the ball?

v, =7

Ax
Ax=v.t so v, = - - v;cos0;

LA asm [
' tcosf;  (45)cos(53.13°) s

b.) From what initial height was the ball kicked?

v;=20 ™, 9,=53.13°, t=40s, andy=0, y; =2
S
1
Ay=—5g12+vy’_z =y-y;

1 2 1 2 .
y[=§gt vy Lty =5gt —vsind;t+y

v =%(9.8 32)(4 S)Z—(ZO ?)sin(4 $)(53.139)+0 =

s 2



