r=xi+yj + &K 4.1

Dr=ry-1=(%- Xl)r+(Y2 - Y1)I+(Zz . 21)lz 4.2

~ D "
= i+—j+—k 43 nitia &
Dt Dt Dt J Dt ( ) :Jos[i[ilon\ e 7 o &

,
,7~Later
position

\

Path of particle

z




V:VXiA+V ]\+VZ|2:d7r:9(iA+$/]\+diz|2
Y dt dt dt dt

V2w _Dv

%™ T T

a:axiﬁ+ayjﬁ+azlzzﬂ:dvxi“+ y 2 v, p
dt dt dt dt

(44)

(45)

46)

X=X = Vout = (Vo COSGp)t @4.7)

Range (R):

1 . 1
Y= Yo = oyt - - 9 = (Vosingp)t - - gt

Vy = Vg Sing, - gt (49

48)

vy? = (Vo Singo)? - 29(Y- Yo)

(410)




X =Yo=0

(47)+(48)® t=— > _® y=vysingo— > —-Lg —* @
Vo COS g Vo COS g, 2 V,COS g,
2
_ gX
= (tan X- ————— 411
y = (tan g,) 2(vg 005 90)° (4.11)
R
R=(vocosg)t® t=———
Vo COSty
1 1. R R?
0= (Vpsing,)t- = gt? = (v, sin - = =Rtang, - =
(Vo singo) 29 (Vo %)vocosqo 27 v,cosq, o gzcoszqo

H 2
R= 2sing, cosg, ¥ :V—Osiano
9

@@12) (Maximum for a launch angle of 45°)

g
122:
v gs B 1609 06
o—> b 3606 i
(3feet)x 0305“ =091m
| -
Xmax ™ Xo :VD><t
1 .
Y- Yo =Vgyt- Egt Xmax~ 0= 38 = (38m/5)(043s) =16.4m from B3
0- 0.91M=-49t2® t =0.43< The ball will hit ground at 22.3 m from B1
A 1 ., _ R _ 38sing
Y- Yo =0=Vgt- Egt ® Vo, =49t =V,sing® t = 29
38.7m 387
\/ Voy =———=V,Cosg® t =
/ ox t 0 €0 38cosg .
387 _38SIN o 15963=14448hgcosg ®
38cosg 49
— — 013= 05sin2g ®




N7:

sin(a+b) =sinacosb +cosasinb
sin(@a- b) =sinacosb- cosasinb

2
Range R:\'E"sian0 ® d,ath=0

g=45
g, =45 +dg
q,=45 - dg

R= %sin[2(45 + o’q] = V—j sin(90 + 20’q)

R':V—ggsin[z(45 - dq)]:v—ggsin(go - 20'4)

2 2
R= VEO [sin90 cos@adq) +cgsd0 sin(2dq)] E VEO cosRdag)

2 2
R':vgo[singo cos@dq)- cof0 sin(2dq)]:vE°costq)

2
%
as=s-- 413
r
T= 2 (414
v
F+v. i ° ~_ -V AV
V=V, +v, ] =(-vsing) +(vcosg) | = % i+ - LI
a= & o VW o v o vy vy e Vg T Ysing
dt r dt r dt r Y X r ;
- 2 2 _Vz\/ 52 — _V2
a—\/ax+ay —T Ccos g +sin q_T
a )
a directedalong radius® tanf =% _sing =tang
a sq




54.

V-V _(-6m/s)i - @m/s)]
" 3s
|| = 333M/§°

=(-2m/s?)i - (267Tm/s?)]

Vpa = Vpg tVaa (4195

d, .. d d /o B
at (Vpa) = at (Vpg) + at 8a) ® App =apg (416)




75.

Vg = -Vl
Vorel = Vox! *Voy )

= (Vog - Vi +Voy j —> Launch velocity relative
to ground

Xpg= at b Vg
Displacements relative to ground
Xand = Naunch = Ddog = (Vox = Ve)lsiignt 2V,
0=Vt 05gtgy ® t=—2
Yiand = Yiaunch = 0 = Yoyt signt - 059tfllght — 0y fight = flgnt

/ Dty = (U - V) 22 .‘
80m

ZVOY - -
= ® vy, =196m/s
g 20mis
2
Diy, =0® v, =10m/s® 0=20x. 2409 g g0/ tﬂigm:%ﬂs vo =102 +106% =22m/s
g g

Displacements relative to the sled

DXos = Voul fiigne = LOM/ 5)Xds =40m

y v, =(-1m/s)i
finish
%% AN Vo =2sing i +2cosq |
I o o q q |
\" AN - _ ~ . ~ ~ _ S
1mjs — VDN\A Vi =V, +Vy =(-1+2singi +2cosq j)m/s=(v; j)m/s
X

start

2sing-1=0® ¢ =30
2cosqg =Vv; ® vq =/3m/s




2 2 12
Vi~ 25m°/s - ~
ag=—i=""">{=(83m/s)
r 3m
120.
1.2 2 a=1j
Y- Yo =Vo,t+-at®® y=75- 4t+ 05 . R X
2 T30 v, =8c0s30 | - 8sin30 ]
Vo= 8m/s
y=0® 0=75- 4t+05t?°® t, =5s, t,=3s
Opnax = Voxt = (693m/ 8)X(3s) =20.78m
y=0® v, =vyi +vy =0
Vertical movement Horizontal movement
v,2 =3, +2a,Xy- Yo) =4- 153, ® a, = 11m/§? 0=V, =V, +a,t = 693+ 3753, ® a, =- 185m/s?

V, Vo, +a,t =0® 0=-4+11 ® t = 3755 a=(- 185m/s’) + (L1m/s7)]




40.

Y- Yo =0=vy,t- 059t =, singyt - 49t

® t=205% @ ging, =1 1, = 20
9 9

max —

_ 2vysing,

tﬂ\ghl -

=05, ® @ =

V?‘;® g =sin05=30

Vimin =V, at half trajectory=v,, =v,c0s30 for 05t

Graph R, =240m for g, =45
Vo Vo Vo
R=-2-sin2g, ® 240m=--sin90 =-2® v, =485m/s
g

Vinin = Vy = (485m/s)cos30 =42m/s




