Projectile Motion Practice Name:

Horizontal launch problems

1. Aballis launched horizontally at 24.5 m/s from a height of 45m.
a. What is the initial horizontal velocity of the ball? al'f’ 5/1 /5

. - . . 5
b. What is the initial vertical velocity of the ball? O o /5
c. Does the horizontal velocity of the ball change while the ball is in the air? Nd Con ,'{‘,, ,\‘)L
/
d. Does the vertical velocity of the ball change while the ball is in the air? \fgs
. , . ['4
e. What is the vertical acceleration of the ball? — q 67/‘/) s

f.  What will be the vertical displacement of the ball when it hits the ground? — L{— SM

g. Usethe formulad = vyt + %at2 to determine how long it will take until the ball hits the

ground. 7 /Y /I\
-4s 0 -4 +: 3.030 sec
=3.0sec
h. Use the formula d = ¥t to determine the horizontal displacement when the ball hits the
ground. V=24 Sm/ls + =3.0305ec &—

J: /4. 235 :@

i. Use the formula v]? = v§ + 2ad to determine the final vertical velocity the ball hits th

d with, N T~ crotive bea
ground wi : -[;19 4 e ‘

Ve= 229 698..

j.-  Determine the final velocity (combined vertical and horizontal) the ball hits the ground
with. Include both magnitude and direction.

HOI‘;IF'LI Moq ,\:{Ule f— \[th‘sl +’ 27.61?2
O 2 U, Sn/5 e = 38.449964~/5
chr,e‘l? -~ 9»7/5

A :
G = ton 3_2‘!‘_"?' :50."}'§

=50°

e ——

39"’)/5/ SOX’U' Je’/'e’S Lelﬂ” “‘h( }70[:14/\}0/
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2. Anballis launched horizontally at 56m/s from a tower and hits a wall 250m horizontally away.

a. Fillin the chart with the data given: Horizontal Vertical

" O6mls |7 Ol
E=A50m | 5= =990 /5

b. Use the formula d = v,t to determine how long it will take until the ball hits the wall.

A
250m  Shufs +: Lt Lré.L!_-B ¢

= G5reD

c. Usetheformulad = v,t + = at2 to determine the vertical displacement of the ball.

~ R
O 48l “Y.4643sec

d==-97.6569- =Cq9.)

d. Use the formula vy = v, + at to determine the vertical velocity of the ball when it hits

he wall.
e g\l\wl\tr.qg%ec

Vez_ 43,7501 m/s ==

e. Determine the velocity {combined horizontal and vertical) of the ball when it hits the
wall. Include both magnitude and direction.

2
5Gmls Ma m"}r/J@: S6* + 4375l

Ltem/s :7//‘4/5
0= 1,7 (me) :390

(/5 38° Lelos  Fhe hor 2ratal

9
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3. Agunis pointed horizontally, and a bullet is fired from it at 325 m/s. It is aimed at the centre of
a target 100.0 m away. How far below the centre of the target will the bullet hit?

hd"ilﬂn'}‘ol r \/C/"]'/'Col
@ De]‘em}ne ‘IL X USe J:V+ VXZSZSA /s

V,, =
(/sf«, hari vomtal 7\ /K o OM/j 5
into 1600~ 325q/5 dx=1000m | 0= ~4.Qum/s
+=0.307649 sec +=0.30761s | lpoking 16 find

b

@ D€+CFM}AQ V€F+l'Cﬂl 0{;$l0[1C€meA7L
é/: l/” + + )‘o"ll'z
N T R d==0.46m

d. I’
Omls  =4.904° e 4 0. %46 below ceatre

4. Aballis launched horizontally at a velocity of 19.4 m/s from a height of 4.3 m. How far

horizontally from where it is launched will the ball land?

e

VX:M'LILM/S Voy = Omil$
2
@ Determine L 2 dX =7 =-9 gﬂ/f
-l—' (/;,',\/ l : Us—e J:Va‘(‘}la% dyr—(fraﬁ’)
horiwnts N
R "Lf,Z/: 0 _;]’;M/jz +—’-073€7?5

+=0.9%6 78 sec

@ Deﬂterm/‘ne Eo‘/‘} ld/ﬂ[a[ a(fsf[aCeM@n‘lL 05/‘4/ 0/3\77'—
7\ (
(f

14. /-1/)’ J. 136795
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5. Aballis launched horizontally from a height of 5.9 m, and hits the ground 2.35 metres
horizontally from where it was launched. What was the initial horizontal velocity of the ball?

>
@ USE Ve/"}'"“ ‘ USK A:Vy]L *’{a""z \ =
info to £ + 7\ /]\ 47; /x dx:D\.BS‘m \/0/ = /f
~s5qm ¢ =1.8nl; b \/x:"? 07:__4'?”/}7

+:l.0q735'ec J’y:__s‘qm

‘ f - 55 +=1.0975se
@ DE+€/M/.46 ,101/\:2-0/\{(!, Ve/a’é:’ﬁw . US?}}J— 4 +& p— =

-
67 A ballisTaunched horizontally from a tower and hits the ground 25 metres horizontally from

where it was launched, 4.3 seconds after it was launched. What is the velocity the ball hit the

ground with (magnitude and direction)? B 5= N /
@ D€+€fmine W"im]{a/ Jx:lSm o = 2
Ve/oo/‘vl/ d _ v _’_ 7= 5.9134540s Vi S.8130515 ay =-9, 91*1/5
N & += 4 3s5ec
257 4.3 rec \/p:-v'—l'Z./‘f'm/,f

@ D€+e f/"\/‘f\e 'P/'/wl \/9/‘7[;0 { ve (JC ;'[//

V. =V ot
T T

0 _q8ist
Ve= = 1T /s -
@ Dteimise  jepelbant Ma/m‘?‘v/c :J(g,glfff7+(%a,/%)z
S.91395 — Lf‘?)/v‘)/j
Y21y = 4“”"(%,, = @29

(’B/W/S/ g2 ée)ow the haﬁif@
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Angled launch d-l— |5m /5

7. Aballis Iaunche({\from a height of 23m, at an angle of 19° above the horizontal.
a. Determine the vertical and horizontal components of the initial velocity.

\%f”/S

11°

b. Whatis the vert|cal acceleration?

, »4/5

c.  What will be the vertical displacement when the ball hits the ground? __, a 3 "

d. Use the formula vf =2+ Zad to determine the final velocity of the ball.
ﬂ -qo’ﬁll

98350 = 23m \/'P/V = = Q. 786 % /s
e. Use the formula vf = v, + at to determine how long the ball was in the air.

20,796 % 5 W Ngar 4227210
U 9535w/5 =@ 75e

f.  Use the formula d = ¥t to determine how far horizontally the ball travels in that time.

7\
|41 829
M Nazutee y _ 39 ¢q7)

g. What will the vertical velocity of the ball be when it is at its highest point? -

Om/f

h. Use the formula vf = v¢ + 2ad to determine the displacement of the ball at its highest

point. 7\
0 ;‘;955(\—49 J:[,;z,,,

m/s M/;

i. How high above the ground will the ball be at its highest point?

&3M+ L. ZM —
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8. Anballis kicked from the ground at an angle 34 degrees above the horizontal with speed of 12
m/s. How far down the field will the ball land?
X ] v

\’2""; Sind4xl

o =6 710nls Ny =9.948n(s = G 710n/s
cos34x(? a, '“q 9»7/5
q, ‘(‘{QA/S

Vp = =6.7M0m s

@ F;/\&‘ "1' US;A/ : \'/'F = \/0 +0+ +: }.36%-,5
Verﬁ.l }f\'\DL) SIf\cc.'"/ Fa”S ‘{‘0
Same h7m‘ 3

S+ar/? V;,b
+=1.361sec

~§.Unls  6.7mlS ~q.8m/5*

@ US({ C‘ ‘{' "'d :/\J y hd/‘;Ldn'lla/ J;S?[Qa’nn;(—

q qU§mls \.36%5ec

9. Acannon at ground level shoots a cannonball at an angle of 76 degrees above the horizontal
with speed of 56 m/s. What is the maximum height the cannonball will reach?

= /

A3/ ia76 556 ey o

. = S43u4.,/ le; “ls vy =S4 3%m/ s
a,: ~ 7,5)»1/5.2

cos 76556 VP =0

=13, SSmls 7 A
G+ h/‘lrﬂ‘-
7 PO!AI‘—

: 2L
'Ffm:] ol), fofy VF =V, +Zoq/ 47::09

r 4

O 5443‘{?‘) /5 __4[81‘1/‘;1

A:ISO.GS = @
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10. A rock is thrown at an angle of 25 degrees above the horizontal at 13m/s from a 22 metre tall
cliff. What will the final velocity of the rock (magnitude and direction) be?

X ! )%
5 i b dl T = b
w"l g ‘22%94 /s V., = W75 Vo,v =5.494n /s
- , ~M ML
a=-9, 57,,/;2
e0525513 BT

@ F;“J Vel“}icml ‘C\r\a/ \/6/0’6/'"(//

2
Vo =yt +2ad «— 224

TN

S qu"(’m/,( “'4'3/'1/52

Vo = = 21.4799m /s

@FMJ resuﬁLoJ ve/ac,'+/

Tude = v C L 2lw799?
[.790mls Ma/ﬂmTLJC ﬁ 2
4 =Y 4 9Tm s

ﬁ mls

92 ‘{‘oﬂ~l 2l >

[1./792

=1 |2

@m/s/ 617 Lelow +he hor, ld@
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11. A ship fires its cannon so that the cannonball lands at the top of a - BN
150.0 m cliff. How far horizontally from the ship will the cannonball b
land if it is fired at 75 m/s at an angle of 58 degrees above the
horizontal.

[SOm \
S a2 8575 75/74 . g ;
\63”‘6/0‘%. 5}0 ><
Cos59%75 Vi 2347831 |, 6360636
:37. 7L{'3qq/5 m /s M/j
G?—“q.?m/j
Ol: +‘ /50m
Tu/ﬂ mé““\ﬂf/& Cou/r/ éé (/wJ
@ U5€ (/a//fﬂzfc mel// (A\/Ja' @Vm/mt ¢ formola ,
wn“‘\ J (/y‘!‘ +% o.7L @ DFfermme VP us.n/ Ve =V “‘2"(}
‘l"a II\'J + \/P: ;l- .')73&(_{,73/‘/)/)_
0= Jla't"z +l/47,' - J
., @ De"}"e/'/‘f\;/\e +7mef {/fr‘/\/
o = -4.9 TbU=63.03 Vp =V tat
Use oednic o= =150 4 = '5 0775 ofF Ve = 4332478
~)—:. 3,0‘{75 ol q/??'l? ;= q 9?29 e Ve= -~ 33 2w78
G’a’a, V(’ 6-07"[ s

O\/\/Q uvse /Me when comoonball

O USE —-_\7 -;— -LU ﬁ:\,/ S _F //ln/
hdmlﬂ'/l?[[ J/'S()L(emuf

d= 3‘[.7‘f361953< 1.9%2%s d 7\\/ 7L‘\CI £92%
- 3727?”\ 7

=390 m




