J
a= %\T: = 4ot —\00

2/] - z _
__I U Jok 100t + So } Sec ‘P\oks

a=o0: 4ot -l100 = J t= R.5 s

At t=25s, U= 20(2.5) ~100(25)+5o

= - 75 m|s
200% ;
U, mfs //*
P4
N L
~
-100
0 t,s 6
200
O‘)mtsz ’-,/
,wf”##rﬂ
8 ——
/
-100




2|2

S= Rt3-30t% 4+ oot —50
ds See
V= Fg= 6tr—Gkot + 100 plots
av '
= ¥ T ‘&2t —60
Y=o bt?® -6ot +1066 =0
6o x 60— 4(0)(100)  _
T = 2L Al sec 7.89 sec
300 j
y, Ft
e /
7 7
pa
\_}_‘_‘_
-200
t, sec 12
300
/]
U Ffsec [
) /
0 e -
-200
0 &, BeC 12
100
'_’-d"
a, -~
ftfsec® |1
o e atll
1
|~
.«-"‘"f
-100
0 t,sec 12



/3 y=2+5t%

1
o= c‘i‘,}%— = %St-i = %E
d — 3/
E,f—;C = 12+5t %
[ds = [@+5t¥)de
Ss=o o

s= zt+ 2t 2
At t= 4s :{ = 7Zm\ V=42 ms

&= 15 mls®



When




2/5,.| S=27-r2¢ +¢% mm

=S =12 +2F mm/s
=y =2 mm/s?

9
27 as = [vat :/(—/:z #22)dt = =27 sumy
2
(= arca wnder v-£t curve
S mm = é'./‘)(_/z)f--zi(”(() .--27mm)
6 q
00 3 ! ZLJ &
S 5 15 229 degree 1 T So
a = 5= constan’
ié
Dz
0‘? : ts
6 ?
Ifmm/s D’
-/2 [Dzl: ig_é)-— P vnirt
D=3¢ +9=




26 l =22z 400 -/6t"
ot

a y 16,3
45= [a's :f/4ao—/6fz}dt , 4s= do0#¢ 'T"]a
o

o

3

"

= 2400 ~ /152 =/248 mm
4s = / 248”7

5
D= 25, +|s5,] A5.=ffdoo-ns,t‘)dg e 305, 3
9 .
IAS;,=ff(4m-/6tz)dt/= 85.3 mm
&

D= 1333.3 +%5.3 = 1418.7 mne
or D=/1.4/9m



2[7

. G 9:1—1 = 4t-30
+
Jdﬂ = [(@t-30)dY ) V= 3-30t+2t? m]s
Ua= 3 6
égsi- = 3+ 2t*-30t
s
[ -

Lt
f(3+2t" -30t) dt
Se=-5 ©

S=-5+3t-15t"+ St3 m




ﬂl For cor\s‘tan"t a.Cce.ILf,ro:tlon
2 2s\z _ /=2 (30 000)
5= =ot = (B)=- 15 0280) .

= 63.9s
v=VZas = V20.5)18])(30008) = 40 mfs




2/? o _UZ—"Uol = Za (S—SQS

o- [ 50 %]7‘-_— 2q(loo§)a=-26.‘is-;§

- 5280 14 _ E_ o
Then 0= [0 ?(,.?B'] = 2(-269) s

S= 9.0 ft




=10 For a= Constant, V5= Y%+ Ras

(80 (5280) 1% _ A2
[ o5 ] = O + 2a (300)

a= INL.2 ft|sec®
s @ = \IG.2/32.2 = 3.(‘,‘3




2] = v+ 2als-s)

200\ 2
*37,) = 0% +2(0.4 a.sn) s
s = 398 m
V= Ve t al 2;0@.3 = 0+ 0.4(?.80'{:

+t = |4.165




E/I_ZI deV :/a, Y 30/3.6 oo

rdv = Q/Q’.S
200 A—m//-, 290/3.6 o
=200/; ¢ m/s /
z2(3.6)
30 ki /h
= 30/3.6 m/s

s (Jo*-z200%) = 600 a

a=-2.5/m/s?




2/13 V5= V© + Ras | Whwe «= 9/t

vZ= 22+ 2(3-_3’(_.‘_)5 , V= 45l wm]s




2/74'[ v%*= _U02+ 2a (5'50)
0 -T Apex: 07= 2oo"+2(181) h
= 2040 m
T f h L
| 31 ‘ =
'l!°¢ U 'Uo"’ C\t

Twmpact @ - 200 = 200 —9.81¢
+ = 40.8 s




2(15 l (ff_" Evaluate U= Uoz—2j Qj‘fjo)
h at apex :
B ,  O= %o - 2 (32.2)(50+h -o)

ek [ ° |50
WL' ) Y h = 414 ft

Evaluote 3=\‘jo+\l°t“12‘5“t?' at B:

50 =0+ ot -6, 1t or (6,14 - B0t +50=0
+ = 80 £ /80" 4(l6.1)(50)
2 (le.1)

T =4.24 sec (epresents the second time

= 0.733) 4,26 sec

ot which Yy = 50 ft,
Ug = Vo—3t = 80-322(4.24) = - 56 4 Ftfec
(or 56. 4 ‘F‘t/scc dounward)




2/'6| HCCQIQrm—tion ?er'm& :

22 _ 1.81
V=VYotal = Ze T O+ Tt )‘t(—' 2,49 s

Note That The deceleration timt 'td‘: tq

v * = Uoz-r Z2a As %)2= %+ 2 (L'ij—_l" ASq

As = T.6lm= aS,

Cruise period AS. = 350-ASg —ASy = 335 m
22

Total runtime t= tertorty = 598



3 (;?:) 2 4,2 f//seéa







Z/I?I S=So+1J,:,‘t-t-‘kﬂ‘t=L t=0 +t=5s

Sphere ®: H= ;—231:27‘ = T T
Sphere & : | |
(H ) 23('2 2 1H=3MI |
With H=3m £ g= 181m | t‘l'_____“
elimnate t, betueen The I® = [h
e

rd equm"t\'or\s % oktan h=2.6Im. to



220 _ _ (60-]00)/3.6
[ l UQ_'UB-l-aA‘tB_C) o= N
= — 2.78 m|s?
ASa. = Ugat Log s
B-c = Ugldtpe t TGATg ¢
‘30.1 4+ = (—2,'73)4-2 = 889w
AS A-D = ASH'B + AS

a-c T BSc.p

3000 = &0 + + ¥%\9 +§°—

3c , t=655s
S= As LY

as = 3¢ (65.5)= 1813m or 5=1817km




. au /2-%
a = S e— T e/ 2
AV a¢ 8 1ao mfs

- Q/U'= /4-2 _ 2
&= F = ls0om/s

- o = - =
aa,-c24 aN /. 30-/.00 o.50 5

a+2
as= fvdt = L)z 64




._f/z_zl jff'db" ./4 ax " --/U' 04/ Gréa “nder

Gx A curve
Area ?fﬂxc/x =(&,), dx = 3(/20-40)/0 = 0. 2¢0(m/s)*

Thus U042 +2/0.2490) = 016 + 0.98 =0.64

Jov

v=Vo.eq = C.8 mys



'7»/23| VE =V + 2 a(s-Ss)

0= AT 42 (-?;i_‘_)(s) , S= 3.26 m

= . = A =
V 'U0+<rt : 0= 4-‘\'(“ci——4|:)'tur ) ‘tuP" 1.63] s
t = 2top = 2(13) = 3265




400 -
2 /24 _ _ = 2
/ = 400- kx : Where K o1z sec

a = 400 (l-—Z‘x) (% in +1)
v
vdy = adx J*udv = 400Jx (1= 2x)dx
o}

AL = 2092 -
Q-&-akinj + Sijn)

- _ | -\ I‘ZK LS _ | 1y .=l
t = 2042 S\n v o - zoﬁ[E_SIn (I-Z:)]
@ x=7F ft: =:—?\I—F§. %—%—]:o.oﬂo sec

- o] = 0.0555 sec




_2/2_5| Uy = IOO/S.G = 278 ms

G= -3 sin® = -%.8sin[tan Tov| = ~0.588 ms*
(Q)-U:'uo+at = 27.8- 0.58%8 (lo) = 2.9 mls
© 2 wtrza(s-s) = =787 + 2 (- 0.5%8)(100)
~ = 25.6 m]s




2 [26 Train : v = ’U|1+ 2as @ 60%=80" + 2«(‘!5.)

o= - 2800 h‘\‘\,hrz
S=vt+ kat?: = got- 2R x*

t= 001847 hr or £ =0.0387 hr (disregord)
Se t= 001847 (60)" = 66.5 sec

Car: t= 6t5-4 = (2.5 sec

3= Ut + ZetT: 1.3(52%0)=50 %(Qz.s)

+% (62.5)
a= [ ILE Pt [sec? % (625)

2
3600 62.5 .
= g B

EzZ8 3680 he

V=V, +at = 50+ .68



2/27 | for consFant accel,
=k, + Ut +5at?
v=¢ +al
wher Z“o) %,:4’”,%:3’”/5
t=45, x=0 2
Thus x=4+3C 1‘5”5‘
drso 0=3+4a, a=-I4mls
so  x=4+3t-Ft?
when t=12s, %= 4 *’3('2)-'&1(/22):"/4"7
/" t=4s X=X, = 4+3(4)—%[4z) = /Om

12

M
W\



2/23l a:%’ ) %:fadt 2@l = 6/20)=/20m/5

Cprres,oond/?zj A =E’—o£ 2= .'ei(é N20)% = s200m

D /;—z cwpward coest o L5}
cring b 4 JVJV:fgdy
o

Y

U = 2985, Ah=z 1257 . 734,
2(9.?/)
Mak., h= 1200 +734 = 1934 m or ~A=/73% Frrm




J6x6
¢

20 . 75 /50

120 L - 12 .74 + = -

3 3 3.6 (#-48.99)
= f20.8 , L= 273s

= 92 m



2/30 | ; v, tt]sec

Unax F-- =
S = _|2 (Z'S)Hdma'x |rmJlxl : 1{
f |
R S ) S
o 2.5 9.6
S P Q.zs i 7"3”ma1 = 100(3)

Vmax = 35.9 'F‘t‘/scc.




<===-=- L2375 m

2.0

" "
5~ o
4
-
Q) |
N |
L71Y _
——
_J ;
- |
_
S . _}a
——" ---_
] N _
© " _
SN, |
W |
™ 9 o -
@ g
&
ln“‘ a.r.




/100 m/)s
f///./lz

S —— = Jo49
9 Zloenasr) - CfTm

S, /0000 = 2(1049)
= 7903 m

=X o ML o888 s :
" a 0.6/9.8/) t26r 4
=2(18.88)+ 7113

= 108395
or ¢t = 1.8/ rmim

=_:5} _ 7703 - /33
"—; o st 7003




2/33 | o2 é’t , V=S <Vk]s where k=2%9): 36

//7

_/sia!s = 6/a/z‘ __ 3/2]= G (2-o0), _ o
7

~a

N

‘53/2‘_'27*77", but U =Vk S So

- _//3
= 6(27+9E) % § al £=3scc V=6(27+27)

= a2/3 /-5-87 In

Jec



2[34 | Portice L ¢ a=-ky
dv

-kv= Jt
_t v
_k dt =
i

dv -kt
J V3 = U= U e

Vo
_ ds _ -kt
Then Lt - VUeC

t
535 = 'U.fe—ktd:t = S = 1{%(" E.-kt)

Sp=0 to'-'o
Partide 2 = -kt
dv
-kt = 3¢
+ \J
-k {tdt = [dv = v= - Fkt?
o U,

o
Then :[S'E = U, -z kt?

S + ,
[ds = § (vo-kkt?) 4t > 5= ut- Tht3
o o

Particle 3 : o = — ks
-ks = U g
AN v \
- kjsds = fudﬂ => U= *\ut- ks T

Note : Tl S'ly\

Vo
ds = * [y kSl‘ Q s Chozen unhil
at VYo -

first reveysal (11:0)
) )
Thereafte +eke mings

s t
d
J —z—s-—* = JJt .
AR - ks*® A S, ot

E (%) e > 5= JF (W)

Then




=

=+ Sikn \

/

0.3\

/;f‘/{ﬁ.

r—l

N
o~

90

10

-10

10



-kt | K= 5 mls

+ ]
a = ‘%’Ezé(l-T))'tms)a.mmlsz
v
jdu=fa( K)dt  v=et- Ht*

R385 g<t<los: @

- 3 2 =
VU, = c,(to) 35 (10)% = 30 m]s
ds 10 5
= ® sm_g (bt -5 t7)dt = 00m
o}
0- 200
t>ios : as= Y, et ALS 4030 =6.67s

t=10+8t = 16.67s






-~

Py N v- s
2/37 l vdv = ads ;| vdv s, f PO _des
e o

%

7 [
n 2. ks K=t L /00 T
- S =St} et = /n S -3
3 = L073(107°) 5+
z;- J Ué /500 20 .______)__

v . v X
a = L= -K7r =— fdu- £ c Z
Y Zze KT, (g Ty
£ o JU 2 KT, ¢ K(U; )
3 )
.10 2L L )30 .
£ 7073 (ao /00)44 =224 sec



2/38 I vay = a dx ﬁz y*d(f

“Cc-C2
L= == /n (+¢ +¢; v‘)] ¢ rG Yy
= ’7 ——

when U =0 . L ¥ €2,-2
) X=D ZCZ/n(/r'-C_’ZU;)




ﬁl (@) e 322 £t sect = constant

V= Vot Ra (s-50) ¢ VY= 074 2(522)(S00- 5280)
13,040 ft[sec

i\

R — 2L
G) a=-3 =2 = V¥V &

=

U

Rd i

r

_3°R15 z = j"dd‘\)
V,=0

R+hn
2/ _L\|R _ L. v
~ 9,R ( r)fm =V fo
= +f R%Rh | \/ 2 (32.2) (3957 Y5e0)(5219)"
Rth (3951 + 500) (S289)

I

12) 296 Ft]sec







2/‘”[ @ a = Zwmls° = constant

With V= 250/3.(, = 69.4 m[‘g) e have

Vst = 2a(s-s) ¢ 6140 = 2(2) s

§= |206 m

dv
b)) a= 0e-kv = vV I
S Yoy dv
Jd& = qa—kul
o o

S = - i -Qr\ (Qo‘—k\)l)

v

(4]

2l In [ Q,

[ 2 400:)(&%4-)2 ]

s= " Z@Ed e

= |28 m



.?MQ'*‘OB‘

’Uﬁz = ”UHFL +2QAS ’U52= 4% 4 2(0.3)(32,2)00)
'L\G = '4‘ 4G H/SQQ.

Ug =V Tt i 1446 =4+ 0 3)(32.2)t4,
't% = [.083 sec
R+o C:
z z _ 2
Ve = \)B + 2aas: O=144c "+ 20.('2)
a = - 872 ft[sec”

Ve =Vgtal ' O= [446-872t,

tage T £S5 sec
L = tﬂB+tBQ= LO83 + .65 = 2.74 sec







_2/4_4'_' Compute The time t,, vequired for T lap

TEmpomﬁb ; let vV, be The Sm;jhtqw“\‘] Speed:
v
e ——\/I_ -
|
Vofg|~ — —l— = |
| | |
o L - S
o a3 2-\-%_ 2+
o ®@ O @ .
Time t,, +o go fom © @: tio= T
d
For ‘t2_3 : Note 'cllihof( qs ='—j (C':— Pos. Uonst,
QY \
se Thk A=V g = “CV = 3Jg
t3 v Jnd Vo )2
e fde - 8 et - LL_( =)
z gy _ 0
| tz-s = <k
F‘kwvm) 1. ¢ a2
_ o/2. Vo
c= /2 - W t

— 6.36

y T Tizr tz-s t ts—\f = A
2.7 _ 12,71

LQp 't‘\mt, 't = Z‘t

lIZ: Vo - 0,25 - 5025




2/45 | 1% pferval - Y =2 25 =/(8)= & m/s
at=8s '’

o
[[]
N~
9
N~

/
z
Z'zd//'?_r&érm/; av= fadt ). o -8 = 2(6), U, =20 m/s
i .45=D;t+—25-at.“z= 5’@)*3’"&)(6"):34»«
Sg-32=84, S,=/16m
J"':f//."ﬂtcrt/ﬂ/j' As=wt S ~/16 = 20//0) 5 =3/6 m
At =r05 » 4 ‘24

Jatal mberval | AU’rjaa/L‘) 0-0=8412+0-20¢
At =705

4&7/"1)‘0/‘&’0/,' A5=Y ¢ +5’a£‘z: 2o(10) + z—’(—z)(/())z

34" S = 100m

634=5= /00 + 316 = 46 m



_ vdv ==L v
vdv =adx — -ﬁx , XTZ %
% @ 9% = /—é—/n .’/0'/”_
when U =U/a x:=2D=-+Iln2 = 0.693/k
= % where hky=ln %l 'U'=I/o'e-kx <
&
So “/"k = dt or /dt: L /c“dx
?/;e' e " o U‘;o
hx KX
L= L Le &, e [ - ]
d ¢ g Ml Ee
kx 1
For X=D & =2 s =1 - AP [
’ o #:f (2] 275y






248 | a=k/x  va=toax

v xa/r 2
/VdV=/f\/7 i Y.k
2 X
e X

’

4 P2
Thus (600)* 750 _ 036 _, 039/ [Fm/s
7 “"'.'e—'”=/r/” = 7 2(4.605) (#ms)
ﬂé K= 375-”,;”/ a = _O.L:!f_/_ = /04,2 A’m/sz

375 (1078)



AT a= v gy = 3.22-0.004%
0 600
L
= 4_-02. - S
5 3.22-0.00 A
—— In(3.22-0 00411‘) ‘e 600
2 (-0.004) "N\~ ' &
3.22-0.0040g = 600 (=2\(-0.004
fn 3. 22 :( ( 3( )
_ 3
3.22-0.99%V5 _ 4 q0%23
3-21

V= 283 +t /sec_




a-x curve

2/50 I/VO’V' ‘-'-/c? 7x o _/25’2/2:"2 (area under)
<20

o,
2

2000 = %ao(z-z")
!/
Az z

AZ:()(—-LZ)I'OOO

(ro00) = 250 A sec

A+ A, A= 2000 X2~ j000 X +250

S0 - /600 =~2 (2000 x*~ltoo0 K +250)

or x%-0.5x-0275 =0

X =083/ (x>0.5 £+




RIS U 4, = - gkt - Uédvj A
T fuda lj
jdj = —_— |

31—1('\!
(6 .uo kv
° + KVo
ve - drta[yee]l = g [ 2]

| 28
(s JIhI:32.23;c:z.ooz(mo) ]: 120.8 ft

Down @ Qy = -g+kv® = ay

s
=

= Vg = \{3—<l—ﬁ—2kh)‘
_ \/32 2 (1-e —z(o.ool)on.s)j

©.0072

= g5l
sSec




Jdt ] ’fgi‘:ﬂ)t
e g (B - e )

= = +an ' \00\1“2 = 263
\]32_2(0.002) o ( 32.1) b

(Down) + ay=-g+ky' = %25

ta Vg &y
at = J -g+ku®

e T tu,h-'(vﬂ Tt )

0.002 )

wfsz 2 (0. 002)

_ Refer 4o solution
= R.85 sec ( of Prok 2{51 )




2|53 For an accelevatim of firm o= -—j-k‘\lﬁ
Wwe  ode the ol Fraem  Trobs, 2/5! 3 2/52
- ) n

h = = ﬂn[:a;k“f“]

For the numkers off hand

“ 7 9.8) (0.0005) " 1.8 '

_ 181+ 0.0005 (1202 _
Doun (U = Qovxs’qu\ts YT Yo +'\)30't

O = 550 -4ty
ty= 1376 S

Flight time t = t oty = 100+1376= 14175




/ / i 7
. ez S=S°+U°t+23t

- is - b

SI Rl=es When s= 10 ft)
+ ! ! o = "i(322>'t::,] t‘o',-’O.'???Scc
" Time to pass First Story frem
T, = t,~t, 0.788-0= 0.78¢ sec
2
(322) To, tas™ 236 sec

3
2 _
00 = 5 (32.2) tioo | Tiog= 2. 49 sec

Tio® tee tqo

The tep IS

°
!
n
g
(c
-0
o
n
l_.

)|

2.499- 2.3 = 0.I1279 sec

n

100“‘5-&5,3: 990 J;-:(Zsz,'z)‘tq;o.

606 = & (32-2) tlt\oo‘

Tioo = Tipog = Tagem 7-¥-7-84= 0.0395 sec




1 Ay

a= g-kv = ¢

ai ‘] T Ldt ] faf‘:""
' 3

(55

] ‘ ) | .t _l‘]T A
(see Art. Cfi0): T = gk wh VgV )
S -
Vg« tanh Y=y
ds  _ [ 9 J
> U= IFx -\(_: tanh (—Jﬂk t)
LY
fas = & [ (1 )
Q o)
s = K In ceshy9k t
- - .0
s & o= cosh '(eSk) - cosh ‘(90 055)
\ljk 0.40)
s, ft| tisec  The time £, o pass st sty
o 0 T = =0 =
o |oms is t,= t, =0T150=0"115%
90 |z2.54 Simi \O(b )
oo 2.7 t,,= 0.1592 sec
990 [ 14.06
T, = 0. 1246 Sec
ooo | 14,19




P2/5-6'| v —4¢
= ke -cv-3, & _pett
o < 7., p: +CV——7&C -9

For the Standard form jfor rhc Solution o Fhe

Surst order Jirrcar differentiol/ eswa Fronm,

e -cfcd’é - e"Ct g

-t 2 =
or=Ae © +e°7(ie bt-;)e“dt

- = - ® .2 .2
when L0 T7=0 JSo 0=At "5 AT T

Tous  v=(E-5)e




»2/57 = & %x 2 2
___Ia ?-z'-z:/{f—ix} ﬂl_izx‘:/{é_

Pz
X% +X, = Asip kt + Beosht + _E
£= At cos kt ~BRnht +%, =o for t:0

Jheus o =Ak -Of-f‘ , A= —K/g3
y=0 when t=0 50 o0=o0+8 rto, 8=0

Jhe s x:%(ﬁt-.ﬂ'nﬁ#)




’2/58 | —U) m‘lhr

%0 |— -

l :\_
I
o LLis | ar L A2 t, sec

Cubic Form ¢ U= a+bt+ctedts

Y =azo | G =brzets3dt®

\J )
=0 T|. . = 30c+crsd=0
° ] P 30¢ + 6754

@fp, =0 >0
v(s)= ¢(18)*+ A(is)* = 0 (%Egg_)

Solve Ao obtdin ¢ = 1564 fsec? | A= ~6.35(5 ),
i |.5Q4-t?io.oe<15 t3 oy 0<t< (5 sec

s = tQI.5(«»4f’c1—<3.()b‘?5‘t3 dt = 0.52|t3~o.or73%t4'
s(|5()) = %80 T ; 880 Pt alse Covered dUY\'.r:t) dece|.
Distance durinj Cruige - CZB(SZSO)-Z(S@Q: TRo0ft

=8
AS :'\Jﬁt : 83007 %0(536000 )At) At = '75 Sec

Run Tt €= 75 # 2(!5) = |05 sec
a= C-L—Pt = 313t - 0.209t*

% - 3.03-0.47t =0 _ t="15 sec

Cpag= 313 (15)-0.209(7.5)> = 11.73 ft/sec®




| AL | 008i-008§ _ | g5i g5 ™

0.02 S
U= l"lnvl: \/ 5%+2.5% = R.,92 wm]s

'US . =2.5 - e=- o°
tan 0 = 2= 25— .-f e--gp



2 /60 N _ AU — O0.3L + 0.4
__l = Ay At 0.1
2

(1,=l(1ﬂv| '\/ 3 +4—1‘

= % _ A
tan 6 e 2 )9’

ax



2lel | o = &

= Av At
AL +6§ = Dae'f (.12t + 3.244')] /o.oz
= .20y * 3.3b] M|s

cos e = y-a

’U 1
U= '\/6.202+3.3L7‘ = T7.05 m|s
a=v4%2+62 = 12| m|s?*

(620t +3.36)) (AL +ed) _ 450 _ .0
(1.05) (7.21) 50.9

©= 21%°




el - 274t Y= 3t t3
N = At -4 §= k-t
N = 4‘ mmlS'L 6 _ Q)-Zt
At t= R s ,;(=4(2)_4=4mmh
5_@(2)_-22” < "‘f‘lls
UZW - ‘\/47_+87' = %.94 mm]|s
= Sy Ns :
ex = tan N tan & 63, 4

At £t = s {’)L: 4 st

S = 6_2(2) :Zﬂ\mjsl

a = -\/’)221- 32 47—+2’2_ — 4'47 mm/S‘Z
0, = ta' I =t T = 200°
X



2/63 fU-Se C‘,c»c:rd[mte, or;JI'v\ at A 1

b--x
14 :
A‘P‘Pl‘) Y= Yo +\13°'t" 23t" at ©

2’ —
~4=0+0-2018)ta 5 teg = 0.903 s )
! = o (0.903
N= Ko+ VU, £ ot B 670+, (¢
p‘ﬁ’b 0 Xo Vo= 6.64 ws
-8 = - (181) Lt
Te= 1277 s
gwb X-€. ®C: Stb = 6.64—0‘2'7’7)
S=249m

Apply Y-e. @ C:




a av

— oy

- == _22
U=S = = ) Ug = = IM/s/Ub—z_
= Vg, =V, = I.| cos 30°— 1.0 cos (0° = 0,453
= Vgy - Vqy = MSIn30°-0sin Go'= —0.316
W/ 0.453%+ 0.316%
0.552 mjs
The average acceleration
AV 0.552 =
= A T .20 = 276 s
_ AV 0.453L -0.3ly
- A'E - 0,20

—
-—

=2.26L - .580) m|s*




2/65 = J2 Uy 3 2
%=/ t) ﬁq; =/ztdt}v);=4f-6t
4 o
3 " 2z _
y= H4E -J-é‘} [}),:J/-/Zf—f} Qy—_y 247

when t=136, = 4+6(13) = r0 117/Scc

.
U= 12(0%-37 7 infs 1343 5
U= 1/?4224 Y= V103 9% = 13.45 1n./s¢c /:ou
- - *] -——
8, = ton™ Gy = for Yo 42.9 x

a,=/2(1)=/2 . fsec®
dy z24(7) = 24 //7./Jc'c.z
- - - -/ - o

8, = lan 4 @ax— For™ e, = 634

RS L 2 2 _ mn.
d-)/dx + @, -]//2 $ 24 - 26.% e

n.
26.9 e
63.4°
————— A




v=r=(2t*-3t)i + @Ft3)y
« = b = (4t-3) L - (@)

Zz :— 3 \ 3

At t = 2 V= (2'2 ‘3'2)3 +|_3Z~_I\:2E"%g
v |

a = (42-3)i+2 - iy

cos @ = 2% _ (’ZL+‘8£§)'(S£+4Q mm[s®
U a sz+@)l.d 51+4_’?_
6= |4 47°
""“‘“'-**’S{r (2-3%33)L w3 33)j= ai+yy o
a= (43-3)L +@%)) = 99 2%

Ulla = 8=0



2/67 Frorn? ja,;?o/e rodb. 2/6 ©u

25 = 42520 2(ucosd)usind) _h
J g A
But 25=22 £ Ucos = FOHYsec, wsmnd=Y
So S = 259 _ 22(32.2)
YT Zacwse T Tarzoy T 1181 #7/sec

Also, 4 = ulsin®s z// . (0081)°
27

= 2(32.2) =Bve ¥ .



2/68 l V=600mi/hr = §80 f#/sec

“TTT o, =-30.8 ffsect
_Vl /// | {y = 0. se
' I . ,
v/ 9’30'9z | O = §80 swn 60°-30.8 ¢
I F/sec I F §80(0.866) = 24.7 sec

Ve Ly, 30.8
v ytr2ay | o= (880 sim60°) -2(30.8)h
=%, )

b= [£80(0.866)]", 4429 42
2(30.8)

or h =

£rey . /. 786 ]
Seep - LI7e



2[69 | Set wp X-Y axes ot the inttial
location of G.

= Neo t 'U,Xot 3= @o (‘_OSG)‘t

Y= Yot Vyet -39t% : 3.5 (Y, sin 8)t = Il tt
UyT Vg 3%

Selve simu ttamegusb :

o= v, smo-32.2t
Tt = 0466 sec

Vo = 16.33 Ft]sec
6b.8°

]

]




2/70| 1=y =82, y=a22rC,; J =27 when 220

| Jo C;:Z-/fﬂy:4t -2 F

G =K =4t K:2t7#Cp ) =0 when L2050 =0
= Z¢3+C3 ) X=o when Z=0 So C_;,:o

. 3 F3
Elimnare £ g el ]:4)/%’2 2

or (y-2)°= 1a9x?

Wher pé:/ffzj ifj,__/g) ,5—3:27; t=Jscc
3 h
2 #

JeC

g %=203)2=,82 | y=8(3)= 2

v =) /& 17‘ Z5%= JO F/sec



5_2/71‘ I—‘?y“ﬁ so J‘O"jﬁzﬂ] z‘z\/.;_if =\/ 2(26-/6)

Y 7.8/
Vw _
—— —— X _ = /4285
o~ K2LE [ w= 40/s 428
26m Y
;/6;71 = 2§.0 rn./_s

40 m



2(72 | y - Acom_ (I5°

h= 400 tan I5° —-Ll/// | :
b |

= 1072 m v |

H Y

The equation of the path (Sample Problem 2/4)
.
s y= N tan 8 + sz ) G- Slljn hErt)

. 2u
Se begw sals
.81 (400) ©
Ht = 400 m: b= 2(8(00)2- Se(._z"so

= .34 m




K= Ut + BatT 0 X=-UsinBt + Hat?

lj:: U\"Ot +Ji8 tZ v \lj: VUClos®t “"531:2
- . Usind

At B: ( Xx=0 So Oth"USm9+§Qt))t=2 :Lm
. a .,

y=h so h= vcose(RU®), fq(RL5nE Y

RY*

h= = ‘sine(cose_»f-j-_sine)




2/7+| !j

’U'Y\Q = '\)0 C056
|'U°/ - = ~ -UHQ: Vo s o
/! )
© %
ﬂ - I - X
R B

K= X+ Uyt @ B R=0+(Ucost)ty ()
Y= Yo+ Uy, " Jl-.»'_31:’*@ B 0=0 +Q, S8ty - itﬁ'
(‘?\): t‘F = 0) E&\;‘i (‘tzo 15 lavnch *bvng)(z)

(0 R= (o, cosg)(2T) = G2

3
dR Vo * .
=0 = = O =
A
R _ Yo S (2. 450') _ Wy
may j

3




ﬁ—s—] Angle & Sor raaxirmurm ronge and, hence)
mitnimem L s 45° ‘
Lrom Sample FProb. 2/6 range /s

2 2
25 = Y% s5,n 20 2/0%) = 4% w
g S ER, So & ¢ =5 )

w=V9.68/(12000) = 343 m/s



L w
ek
ay = = Fw | Constant | A~ ~ -
) b blz
NI Aiaio%
G.% =0 . H

V- T2ay At e, O-Gsnel (53

2. 2
_ musne
E-—____.___

eb
113:\130+ajt'» At +p, O= uSinG—E%t
x= Vgt S=(0cosB8)(RE) = uceso 2_“‘__8“:_‘-“3)

2 musmn® _
o miZsn@ | — Xbeceete

eh

= WCos®



2/[17 | A " \(

(000 ——— — - — — | = =
L= 3¢ = RET } = | 800
a T
'y
; L
H-Alr. : 3—‘. 'Uao-t‘*' Zstl

%00 = 0 += (m)t’-) t=121 s
N-dir, t K= U')Lo't ¥ La,tt
2 1.8l 2
= 2'18(!2"77)—1» 2.(_2_—) (|2,"I'})
= 3950 m '

6 = tan” ;3;0 = |1.4¢°




2178 | vy, = v, coce

- Uy, = 45 s 40° = 34,5 ft)sec
Ai-——“ Vy, = VeSin @ = 45 sin 40° = 289 ftfsee
A= he ¥, ¢ at wel ' 6o= o+ 345 ¢
t = .74 sec
7\‘j=\‘)o+“\\)b't-'liatl at waw
Y= 1 + R8I (T4 - et (1740

= R.57 ft
So water sStrikey My

257t oyoe B.




_ y .
2/‘7‘7lg+_\{’ U'Xo = 45 Cos ® Uy, = 45 sin@
L X

T
S‘tmﬁc{au: Detumine 8 For h}tt§n3 +Hop

pomt  of  Wwall } Fake \ua%r of Hws Vales,
_ _ _ __bo
M= Mot Uyt @ 60= O +Q45Co$6)‘t)‘t 75 oo

i . 606
3: Yot 'Uﬁot - Jij‘t" * 3=+ 45sm B Lm)

— _6e  \2
. (45 Cos @
Use cos2e = Sei© = |4 tan?6 % Y‘earrqv\je'-

%6 tan® O — 6o tan® + 30.6 = o

é tQ“ e = 0. ‘67% ) 6 = 4_"3 ] l s e must LQ
tin 8 = 1.8 8 = 50 Gol\:\“5+ larjer tran
an . ) ‘ | B

Y= Yo + Uy, T-FgET Gt wmpact 1 O 1 + 4S5in So.b"t -
I6.1t% = t= 2,19 sec

NT Ko AV L R= @S cos 56.6°) 2,19 = 625 ft
Water lands 2.50 ft 4o rgnt of B,




' Z
2/80 , For y-maorion =9 = 7.8/ m/s

/ Z"z
y Y=z3
AN x: MZ-

w= w2

2wz’ L4

X - 200 /2(/ao)=
3.6 ) —57, - 25/ m

7

_ =1 ¥ o "/90=2A7o

y




_ 9.9/ (3.5)
2(7.19/8)

144/ m /i




i/iz_l (CLB Vo = 140 Ftfsec and 8=g8°: lLﬂ
’X'*”Xo’r'u,xo't@ﬁi 200=0+Q4oco58°)t Lﬁ.h__,(
T = |.443 sec
Y= Yot Yyt ~Zgt  @B:
~(1.5-0)= 0 + 140 sin 8°(1.443) - = (32.2)(1.443)"
h= 2.10 ¢

(b) Vo= IR0 Pt [sec and 8=I2°:

A=At 'Uxot @ BR: =200 = 0O + QZO cos |2°)t
+ = 704 sec

Y= Yot Vy,t- =Zgtt @ B:

- (150 = 0 4+ (RosmRY)(1704)- £ (32.2) (1704)°
h =327 ft

(T bosekall) The time of Flynt 1> eritical

low “hfcgedor{tx} evey Wity one hep, ave Iod‘re,r.)



2/83 2
28| s - 2 e
2wt

y
| let m= tarn @
se¢ - — T
! w—m f"/ W’A, Sec’e = saten = 1dm
L7 12
T Soszee = .
- - 9& Z- 72 “u -
y=xm [/,«»mz)) m T" m F PTL +—/)-(J
At A 2 Z(/O) (2(/0)/0 s
’ 32.2(70) 32 z(m)z

- 6.901 rm +/1.7668 =o0
- 6.901
m = — 2 -—)/(5 Got) -4(/ 7668)

= o Y 40. 56.
e /i‘; = 0.266 or 6.635

-/
B=%Fn m = /4,7["’ (a’ ?/’40)



.2__/8_4'_‘ Set up ’K—\L) eoovd nafes  With oﬁjuh ad A,
;3 Uy, = S s §
AT T X Uy, = 25 sin 6
EValuate \J\\,’Li 1)5: -23 C\\) 1‘3“3 at (:Q'\\.'nj :
0F = @5 sin6)™ 2(1.81)(5-0)

6 = R3.3°
zZ e ' o
Rcmje Pz VYosSm20 _ 25 °s5n(Z 23,3)
J 9.%)

R = 46.4 m




2/85 | " S, S—
8 —
, %.5'
o ~ /13.5
s 39’ |
'Yy
a,=0:+ X=Uyt J 395=vutlg

_ Lo,z
(l\\)‘:’.ﬁ s H—U50t+23t
8.5-3.5 =0+ £32.2t5, tg= 0.551sx

ThEn U= 3_(,13 = 03.‘|55'7 = 70.0 'F‘t/se,c_
(411 m’-!hr)

At B ¢

At C : 9.5= “z‘(32.2\t§) t. = 0.727 sec
s+31 = To0(0.727) | s= (.85 ft




/36 | g —

S 39/ I

0y, =0, A=yt ' 39= I1.3cos5” tB’tB=O.334$en
- o T .,
ay=g, 3-M3°t+zjt ¢ Rt B)
5.5-h = T3 sin5° (0.334) + J;:(sz.z) (0.33+)2‘
h= 0.296 f£t or h = 3.55 in,

At C: 8.5 = [I7.3sin8°t + b1t *
tc_ = 0.415 Sec

x-equaton at C: 39+s= 1173 cos5°(0.475)
S = 16.571Ft




z2/87 £y, of Frajectory (Samele Prodlesr 2/6)
2

V= XTfan & - 2—‘9———:2 sec%e

y:
| —_ T 3 2
= ~ = — ‘?x 2
5—1 /jf’o p = K fon& S (/+ Fean 8)
; V.7 .5 hAm
!/¥9 L Swbststute voltes & 33/
A 3 fm %

¢ &/ /5000)2
/500 = 5000 fand = 7400)% (/+ tan B)

or Fan’e - 6.524 fan & ~2.757 =0
Sa/letron 3/Vcs roors 6}=26./° g %:3@_5"




238 I Set up X-y axes at A , Taget ot B:
3: /Uo

"30°
ﬂf\\
x B

X-eq t Ag = {u,cos 3°)t

Yooy ¢ Yg = (Uy sin 30°)t - =3t*

For Mg = IZ'J 33:-—0‘3331:{“UO= 20.6 ftfsec
£ = 0.672 sec

_ ' £t
For ’LB = ,‘1’; UBZ -Q, 333 {’Uo = 22.4 sec

t =0.723 sec
So The range 13 RO.6 < U, < 2.4 'F't/SQc.




x=ut, y=+4g9t?

w2y =xV2
ENTATEY. = XY=
=T —— - e ety
_ 70_20. 4
Xpnay= 120 + 72—-.2--/45 mrm

Xy =120 —%ff-g—-o: 7S mm

TR “J
N
|

U = 0./45 )/ﬂ_ -
max 2(0.080) 4135 m/s

2.8/
., T Q.0 T = 0.74 5
amm i 2(0.080) ‘*——m-/-—



_3/?_0' Set up ’)(-\\j Coordinates ot @
n-eq. i Mg = (36cos8)t
y-¢9 boYg T (36 Sl'nﬁ)'t"‘ 6.+ ©
Solut iong
! 22 !
For A g = 40’ Yg=- Tz ("rorp of Stake) :

6 =343° or B = B3I°

For %g =40 Yyg=-3" (hottom of shie):

8 = 31.0° or B=5417°
Ranges @ 31.0°=Q9 = 343°
or 53./°20 < 54,7°




2/% Set up %Y Caardinages  With 0(‘0\"\

: l
at  veleage @ong : |5

%}:—X
Uy = 40 m|s
K= Koty t  at wmitt : 2o= (40 cos8) T4 M

Y= Yo +u\\1°t-ﬁjt" at mitt
—I.R=O+<‘40§\n9)t.p- thz (2)
([): Tty = zéose

. | 9.8\ | A
@); -1.8= -40sm B (zcu&) - 2 (2 coses
Use c:—cls—“"é = tan 6+ ¢ [.226tan & + 20 tan®-0,574 =0

= B8 = 1.640°

20
\}\jd d = 20 +tan |.640
© = 0,573/

h= (2.2406)-(0.573 +1) = 1227 m



ZI?Z_I Use /x—\j Coord;r\c\fkes With or\jfv\ at The
19

b=y
K= ot U, £ @ hosp i 1375 = 0+ (s Cos5oY)
't_p = Zl.4‘/1)o

releae poinkt

r 28
97 Yo + Vgt = gt~ @ hoop
_ s ° 2l‘4_ _ -2"4— 2—
3=0 4+ VySin50 (—\)T) lﬁ-l( Vo

V, = R3.5 ft[sec




2/93" =300 /3,( = 83.33m/s

I yzdoohmy, ST uteso
]/f,’ S = £3.33(0.7071) ¢ = 58.93 ¢
A 7_- —Ar-’—)c _ t /0 LzZ
450 \'500“’1 y—utéln9;"zy
L _
. ~500 = £3.33t(0.707/)

_L 3 2
) 7‘2['9.57/)1‘
or t°-72.0/ ¢ - 10794 =0

£ = 2.0/ 2 \//2_ o/zf-4-(/0/. ?4)
2

= /7.75s
(or - 5.74s)

S=258.73(17.75)=/046.2m or 5=/046 fm




RN
dvy
LS Ay :v T T " Ky
1d'\1 t -kt
£ < (kdt > V=Y e
x 0
3y ° -
%o or Uy = (U, tos B)e Wk
dx -kt
Uy = a4t 7 Uxote
73
(dx = (v e s
0 o
= ’U'Ko bl kt FUO CO S 6 -kt
N k Ll” e ] e k [J-e ]
dvy
[ = - [
U Yy15 o

u?
I
o %=
G d‘l"“
I
1
d‘g;
+
x
—l
o
{
x
38
|
=l

(c
I
Ne—
)
-
&
o—r
F(“’
—]
o
~
o
)
<l
)
a-
aJ




X=Met+ U'Xot @ R: Reesx = @ocosa)t_‘:

3: Yot V °t - Jijt?' @B: Rsina = ('UQS{T\G)tF = Jijt{-‘z

_ . _t - _ES..?—E.;‘\_
LS £ VU, Cos 8
\ ./ Rease ) _ L (Reoset N2
3_61 . Rswno= ('\)05\"\ e)(*do Cos & 2j U, Cos &
r3
B R = 2V, Cos™® C’t‘ing "'tq'\d‘B
Cos K

i 2 = 2. 5

- o \
R -y Ave” cosb(sm )(‘tﬁné“"tﬂn &) , Rvecos’e L
40 9 CoSct 3 CoS Cos %0
2'001

g cos A [ZC°565;"9 (’tQﬂd"‘th\b)-; |:{ =0

. m O
2 2 cos®smd (‘tm\q'sc':‘&>+‘ = 0

(2 Cos© sin G)tmnd - RewmtBG + | =

=0

0
sin 26 tanw —z(ii-zcoszea)+ | =o

Sin 284 t Cog RO = 0O

Tan 26 = — Jg

26 = -ta.,\" (-— {L;“'Q) = \go - 'tcm_' (-}Jw\)

= 180- (§o-«) = 96 +o
= 90 +ok
2 -2
S'peci'Fic, Vesubtts o = o} © =45°
* = 30") & = 6o®
A=45°, 8 =67.5°




26 = ton C“T};d)

= 1k6- (50~ «)
- 90 +ok
© =

Scpec;ﬁc resutts

\800-— 'fZC\r'n-| L
9&+d

& =45°
e = 6o°

|
“ana

6 =615°

)



*2/76 | 57. Of Paf/?: y: xfane_ 9):2-

Sutces

Let m=tane &)’?7-6’:5&’9:/%#»”19= r+m?
Jhus Y =mix - 9xz//+m9
2u?
2
2 _ [2u? 24’y
or m (3x)m +(/+ 3)(:_)_0

Roolts are egual +f orscrimmnant = O

Phus (2 g 2] Lo

9 X jx'-
Solve fory § 3c7‘ = _cf..z = _‘25-'2.
29 2u?

a vertical parebole



= [17 a, - Ul/f = (0'6)2/0.4 = 09 mls*
@) ag=v =0 so aFan=09mfs?

(5) Cl..t=1'J= l.Zm[s;)So Q.'-'-'-\}Qt?'-r-ct.-\z'

= N12%+09* = 5m/s”




2118 Q,: Speed 1S 'mcrects'mj y e PO Quvvahirg,

Q, ¢ Speed \;\Q(EQ.S\Y}j y € -I-um'urf) +o left,
Gz * Speted S‘hﬁ'mw\\] } Cay 'qum'nj 4o lefe.
Qs * Speed dRereasiny | Cor Hurning + etk
Qg *  Speed dtc.reua'mj , N gatn Covvedwe |

Q. - St‘;QQQL C\QU’QQ&\'—:)) Cew '\'\\W\W\j * Y‘\jh’C.



2/9? I dﬂ: 7/’2//0 = (%44)%00 = .544f .ff/.fctl

@=Yairq? a=Yaa} Y10~ (545" = 837 ffu’

or Qéz 5;39 30 = 572 ml%;r each second H'}C'IZ'OSI.H} or
decreasing speed




Z_/IQI a2 =4, = Uz//J , v Vf'q,, =fooa-o.6)0.5(7-?/)
22.08 m/s

o Uz 2208(36) = 795 km/h

L]



= 0o (0 4)(%.%1)

DT o T3

'Ul
2 [10] A= an = /{3 | U1= ]"Qn
f=98+2 =100 m, v

'U-—'




2 _ /-5’52)_7ZL=0,26‘?M/52
2/102 a_—_-@n'—' @TB ‘ég—\%é— —

2 60



50 _ loo

2[103] Y=y, + o, t: 36 - 3¢ t1Ra
ay= - 1157 m|s =

a=VaF+an® : 2=151% +an
Ap = L63l mfs®

160
Uy = Uy T qtt = 3¢ —-l.lS'?((,) = 2:.8 m(s
_ _ T _ v+ . =o.8
I—mm <1r\ - f ) r— an [.63)

= 266 m



326
NS g0 "

= 0,1745 rad
Upy = 42 Ft[sec

AV, VA8 _ 4z (0.745) _ £t
an = o = = 36.7 5

At At 3.84-3.64 " sec?

il

fa
o+
|
ct
i
r
T
5
!

AV
= = 20 ft|sec”




2[|0’5| F\ "

| ; 5=
0.6 = !
fato.c g
40.6 m
50 _ _ oo
Vg = 36 - 1389 m}s) Vg= 3¢ = R78 ms
Vg =Va +Apt | ay = 2181381 = 1389 m)s®
v 13.89 %
At A s an=s = S5 = 4,15 mls*®

Total: = +/475%+13g1% = 4.95 m)s?
at B @ For Ay =0g = 4.95 M/SL)
4,q5:\/l.3817‘+ an

=z78%
fB— 0.6 )

an= 415 = fg=l63.0m



Vo= Vg = VU= R mMls AV
Y-
AU= R Smé'—ze“ = 4sin = MIS -
U
_ ra8  _ 08 A9 _ A B
At = = TS 0.448 s
A . 86
o = &Y _dsnz sn Tz
av AT 0.4 18 a8/,
« AB° AS - L& 2 .
00 S = rad sw 04 mls® % diff

) 30° I5° 0.262  0.259 4,94 L1

(0 15° 7.5° o.309 0.i1305 4,99 0.3

on 03

———

(¢) 5° =2.5° o0.043c o.043c 4998
V> r
N ] s ©

QA




. : R %
Z 107 /r ) Nhere_ An=3%Jo vz
RZ..

2

R —
So —3r=3°r = Jo Reh
C6.370 (10°)]%

= q %2| [6.37'('0‘) + 0.320 Oob)]

v = 172(10%) mfs or 27'8003){—&




2108] From anz ¥, usdanr s forgl
‘UH=\/<_)._83E‘ =J0.8(?.8!)(85)‘ = 5.3 mfs
V=V 0.85F =y0.8(ra)(Ros) = 376 mls
Path BB offers a Considerable advantage,




2///09

a=qa,=ré= Reosy &°

_ /2.742 (10%
2

0. 0259 +11/5°2

cos 40° (0.729x/0"

4)2




2/ 110 | ; a;: ré® - 4/z.oa)z= /6.00 F#/sec”

XS0 i a e = 4(4025)F 16.00 Hfsec’
¢

= /6.00€, + /64108, f//scaz

r=4& ,J a
Y
o s
\\[ 4X= —/6.00 cos 60°- /6.10 s/ 60°= - 2/.9 ff.sccl
G e Q,= 16./0 cos60° — /6.00 Sir» 60°= -5.8/ #4/sec?
‘_o\\\\ 14

& QA= -2090~58/F SHfsec”




2| g = q = 3. Li17,367 (P**swa)®
BRI r (3959 + 156)(52%0)
= 2991 ftsec*

| R \2_ 3959 ¥
Check NG (‘R’th RS NETTTI

= 2991 ftjset




2/“2[ @ = 20/3.6 = 5,56 m/s?
2 z
2 - at= 3(9.9/) - 53¢ = 235.2

= @2

fz
T

Y

Q,= 2890 m/s*

2 2




2/113| For £ q=VYr  v=)o.1(40) = 2m/s
527:}/4”7-1‘ 7? =Y+ 30° = 50 mys*
or 1 R UYr = 2%b.05= f0 m/s?
a,Valr a2V 50t 30 = 854 m/s?




}7/14. Q= 1.5 mls? ° 2 2
2| Ly aalie
= _]/ z
i G pVate”
e
2 ———2a=2,5 m|s?

= 200Y 2.5%-/5%= 200(2) = 4092 st
=20 m/s5 or 20(3.4) =72 kern /i



; 3. P77 . 04406 /s
2/!‘15'0,,:://3:_9‘ B = 0.04

#00 (10°] /3400

, /180 _ deols
or 8= 0.04406 = F 2,52 deg/.



a, = gsin 30° = 8.43(0.5) = 422 m/s*

4.22 z
= Jé = [ 2
or @,z = [3600)'x 54630 kn/}
2 2
v 7 (3ooo0)
2 75,7 sS40 =g e B
4880 -~ 8.43¢c0530°= [ 499 m/s®



2/17| Relative 4o space station; q,= re?
blhere ap = 32,17 -F‘t/secz.
Thus 32.17 = (240 +20) éz) 6=o0,352 =2

60 sec
N= 0.352(;@) = 3.36 rev/min




. ’U ._-1.,_'_. S __,_-_:_. _

Hq\-F\.JEj Wrc\@h time ln‘tervaL V= 4.5 m|s

o‘l"| \l Qt + Qn ‘\/l 5* (40.502-052‘-

338 m[s®  (34.44)

I

— - e




¢
&e +2fzJ' /}7./.>'cc

, . 2
¢+ 4t wmnfsce

for #=25ec,  x=3(2)=6/n [ec

= 2(2%)= 8w /s
. iE : 2
y x=3m /x(-z; Y = & m /s

7
A ot = it O Tl
y ) ,U, & 7‘6?’7 13 = 7Far Z )
\\ / U—Lz )ész'l’ s Gz'f' 82- /00 (I'ﬂ./jec)
/ .. L '
\\9 ; @, ycos® -x 5/ 0
s 2 x4 is) — 3(¥s) = 125 in/fset
d 2
s
- Q.= U}' LY _ so0
7 . ﬁ ) 12/5
T X

p= 417



2/[20 Yg = 100 ft[sec

3:;,\ g cos 3a°

9= 32.2 ft/sec?

U= U'lo

"U—L
(@) an= goos30®=
p= loo®*
8cg53o° _ﬂi‘t_
Y = -9 sin 30° = —l6.| 'F‘tfse.cz
v*
(b) Gn= 9= T
_ (1oo cos 30")z
[ = 375 = 233 ft
U =0




2-“21|The_ Time tup o apex s Found from
q,j = Uy~ gt .o= 100 Sin 36° - 32.2 tup, tup=1.553 %
So t=1| sec IS before apex and t=25secis after.

41 _
A =—=x= vo@ t=| SeC "
Ctt‘k ——0_  1.X Y, = (00 COS30° =866 [sec

‘Ux_ Uy = {OOS;HSOQ'\BZ-Z(’ = 17.80 /SEC-

A |
\fer 'U?W,"U; T-u\‘jz' = 884 Tt/sec

Q - v
I ozt - et
N| Ny

Ay = g Cosd = 32.2 cos .6l° = 3.5 ﬁ:/Ser_

v: _ BB4% 1
= an = 315 - 248 FC

X . o N

Qe = 7 sSm8 = =32.2 3in 116175 — (4% ftfsec

(la) TtT=2.5 sec

'le_ = gé).(o ‘Ft/SEQ .
= 1008In30™ 32 2(2.5)=-30.55¢

u 2l
= \I\J;‘#‘US'L = 9], 8 ft/sec

-1 I:\j_:j_] _ )
= tan e = 19. 40
an = g Cos 8 = 32.2 Cos 19.40° = 3o0.4 ’F‘t}secz
L R
f B Gn 30. 4 g

Gg = + §Sih O = +32.25n 19.40° = 10.70 Ftfsec”




= /800 (0.866) *© = 1557 F¥/sec

(5
vy =s800(0.5) - 32 2¢70)

; v—i-——— v =&578 fAfsec
=" — —
" % Viﬁ*‘ffx v'=}/z{c2+z;?-—l//5.5‘92f 5787
! \
v \J«\.,&” = /663 f7/scc

B= tor ' B - o 578 5, 30
% /557

@,= 9. o5 =32.2(0.9376 ) = 30./9 £7/3ec%"
Q :UV/J} o= /6632/30,/9 = ,?/)500 5~
77




2/’23! dn = 'U'Zg = ot where Rz /738Am
R +h h= 200 km

9°= /62 »’M‘/_jll [Appen. B)

o R |4 738 2
2,9 = o [/ewj ) "‘2{7}}’3%) = Ao mayat

2= (17384 200) 1.303 (3600)%(10™%) = 32.72 (10%) (km /n)*

1= 5720 km/h




12.90 m|s*

9= 9.66 m|s*

V=ay= 966 sin L50°-12.90 = - [2.65 m)s2

Qn = 9 C05© = 966 cos 1.5° = 9657 wm|s>

- -Ul - lz = (15450 /3'6)1
aw = » TR q.657

f= 1907 km




2/I125| (a) b= é=0
J}: 76 5ind

e S

= ré’ cose

Z rwtcos®

) é:or é.:o(
VE re sin@
y= 7o 5/nb

2 Ssen b



2//26 A, = Q"gj = -ir?: = U=\IO.83F
Car R :Ua= o8 (19)(88) = 26.3 ws
Car ®: 11‘5:\/@.8)(9,8‘)71; = 23.% mls

= 2B = T XE) (?g) = 10,52 s
ta = 26.3 —
Va )
- Sg _ n@R)+ 2(l6 _ 0.5 s
'-tB .Un - 3.8

Car A Wil Win the race!



2/127 |

Accel. cirected from A 4 N /5

U=17 %70 /rm/h

a=3=jo/_€,)2

R+
&£37/
/6000

= ?.82//---—-—)Z= [ 557 m/s?

@,z /557 cos& =557 (©. £66)

= /348 rm/js?

(17 970 )*

" 1.348(107)(3600)%

=/8480 hkm



’2//28" U=V0.152+0.22 =0.25 m/s5 (direction of pparh)

L L=0. 2 m/s
, >— s 2

lf | Qy=0.5m/s
0 |
~N ! ~ /
QA | \\\ /!
" { ' ~J/

Q _ m /O~
N a=075%, ¢

n
@,=0.75 (%) -0.50(%) = 0,05 m/s*
74

2 L ——==2 _
o~ U/f , =025 /005 =/25m

g=-0 75 (%)-0.5(Z) =-0.9 m/s5?

=@ rns) = S0 5 = p U 5
4= 28V = 2e0p8 )= pb +p0 P P

So /é connol be fownd wnt/ & /s known



= ASin WX -
21129 BI =
;3m

T 2L ———>—|

21
3‘—' A sin ux f whe, A= 3m & WE

|+ (@)1

Rodius of curvatue [=

d % dz‘j/d*kl
g‘?{ = AW Cos W, dd—f = — AWT sin WA
- Set % o Hh oshw “\’\\o:!(lﬁ)lifs a mwm @'L ‘{_
¢ = L.
LT Le ¥ e @ RN I3
Min " ﬂ(z_;_)zs\“ Z_'IEI) 49 A
e (80/3. )%
Gn= "fF *+ 617 (981)~=
nof 181) T2/ (an=3)




»2/130| oy . on oY 3 -t [r#o2]%2
.—J ——-—3X J "EX /9:' ----—-—._.:3% x(}.*fx)s

ax x2 4 N’
X x 2
Sz Jas5= [\ +(dyfge)* dx R _ 2
./ a/ X o/y/ /+9x dx ré—;—[{fu?x)’- 1]

. 2 [ 3 _ .
WAC’? t‘/:ecl S=2 /ﬂ.‘ 23-2—;-[ (/+9x)3_l],X"0.9/3 /7.

anel A= %Vo.?fa ( !+ ‘7,:0,9/3)3 = /7.8¢ /7.
4 2
=5 =6t =6(1Y=6 /n, =Y. 8 202 in/sect
b / /s-c, 0” P 1784 “

q= 52/2¢=0201) =12 s fsec®

2 '
ﬂ=)/4”"-,4. @z Y re.02)2+ 12°= /2./7/0,/;¢¢2




2[13] U= Fer + rbe, =1.5er+ (2411)(5T) e,

= 1.5er + 2Tey ftfsec

a= (¥-vé*)er + (ré +216)es
E‘ 4 - 3‘ (S %0)1]§r + [3\ (2 %bB*Z('-S)('S%Q ?9

- 424 er + 1.344¢, Ft)sec®

"




2./}32,1

Fosttion| r r r e ) e
A + - + | + + | +
B + 0 + + : o o}
C = ¥ = + + —

Notes (l) rzo | G\MQSS )bd definttion
(=) v determined ky In spection
. . e A
(3) r found From 0= ¥-Y8 =0
4y 6=zo by definition m fijure
(5 6 =0 here : 5\\«) '\ns?ed'.lon
(C.) e ftound from Gg= rel}‘ +2¢0 =0



2//33 @,= Ford = o-2zo0 (83) = = 12§00 mm/s?
or czr--/z.ia m/Sz'
A=réd ¢ 2r8 =20 (-20)+.2(-300)(8)= ~8800 m/st

&
or aé:—g.gomﬂjz




= Fer +rOe = VEp + L eq
= (Fer 6*)er + (r6+278)es

- .Qﬂze_r + Z’U-Qg_a
Ug = 4ver + 248 e

-200%, + 8va e,




2/‘35' = 3"]5 + 125 =500mm 3 %‘:i:—-|50mm

- - s "
F=o0 6= 60(%0 = 3 radls | =0

Vp=f = -150 B¢ Uy ré = oo () = 524 g

s
1= VU + U2 = A G150y F4 (524) = DAL o
Ay = r-re~ = 0- 500 (,13')7' = — 548 mm[s?*

Qo= T8 +2r6= 0+ 2(-150) ("R = 3 14 mmfs®

o = -J&("-r Qg = N 548) “+ (~3|4)’“‘ = 632 s



% F‘—Tom

Q= [; —re"‘-] €r + (e +2"'é]e;9
v \"ML\‘-&( ;=‘e'—:o

) A = 'Q_l and V=1

A, 0N

"

D05 ‘/B"Z (0.05)]’2*_ 4 ic
Setve  for \ »

p i=

oy i = 32.3 M""S

0.0328m/s




g= 257, 8=-3 J’”'Z"' ;
roré=25 r=83m, r"--4m/s, F=4mis?
eyl T
z 35;173 7 0.907 rad/s
-_ 7 ro_me
=L cosl=-1"-_p,27¢ rad/s?
7§ 35 =g =027t radfs

sF= 4 m/is 1p=ré = (8)3)(~0.907)= -2.42 m/s

S F-réts g (83)(-0.907)% = 4-2.19 = 1, 807 m/s?

= r8 4276 =(8/3)(-0.274) +2(4)(-0.907) = -7.99 m/s?
U=z 4g -2.9269 m/s

a = /&o7¢.-797¢ m/s?

U
df‘
“y
THhu s




= ré =30 (103)(0.020)
a,. = 600 Ff/sec
U= U feos 60°

= 600/, 5 =/200 e
e . 2
a=r-ré
r 2
= 70- 300103 )0.020)
= 58 FHsec?

a-= Q,—/J/:n 60°
5'6’/0,36@ = 670 J‘I‘/jccz



20-12
7- 4

)

-3(3/3) =-&m/s*




2//40! Acceleratiorn 1n all &irections /5 zero, so
. o 2 e . 2
@ =F-ré <o, F=re

- : .o .
r= h/;m &, r % 71.55 kv
K= 155 (-0.020)* = 0.00462 km/s?
=4.62 m/s*
) V=l"9f/.s/fn9 = hefnte
= -0020 rad/s
(V3/2)*

or U=0.267(3600)= 960 hm/,



For (5260") e=eo°) y¥= 150 mm

Ua = 150(06) = 90 mmis

-U — . - .\} 0° é: M"‘ 3 r:i
6= Y6=-"Va Cosbo® oo 0.3
Vp = © = 'U(_}S'm 6o® = 90 Sn 6e° = 179 wms

Qg = 9 = 156(0.6)% = 54 mmfs®
Qr = f—v08% | -S54 coght® = ¥ - 156(=0.3)"
r = -13.5 mm/57‘
Q= rO + 278 1-54 ginke® = |506 +2(77.q)(-o.3)
8=0




2/14‘2 r —-\/100021' 4‘001 e\\ ta' ~r

P %

= 1077 m - |"'P_'_"'>""U

-1 400 _ & [
©= tan’ i35 T 218" o_~5  [Foom
2= %z (66.7 m/s /000 M

vE  166.7*

V= ¢ = VCose = 1667 cos 21.8° = [54.7 m)s

. . Co d
Ve =78 ¢ — 6. TsinR[.8" = (0776 8=-0.0573 %—

aps F-ré%: 23 sin 21.8°F 1= 1077(-0. 0575)°
r= 1215 m|s*

Op = rO+227 8 23.| Cos 1.8 = 1077é+2(|5+.7)(-0.051§
é*—‘ 0.0365 r‘od/\sl




2//43] Q.= 7 -ré6° where for 8:0, 1= ro

Also for 8=0, dr=-4,, th/f(4n=UZp)
/

So F- r(tf/,)*: -, r=v? ;-i):-v‘/ﬁ'f)



2/!44_-,6=o.++o.|2t+0,o¢t3 r=o0.8-0.1t-0.05t*%
8 = 0.2+ o gt? r=-o.l-0lt
8 = 0.3,t r =—o.l

At T=2s:18

o= 0.84 rad /g r=-0.3ms

"

[ 12 yrad r=04m

8= 012 rad|s” | = -0.1 m)s*

U = T“C_r + ‘fef_le

_0-3§r + 0.4 (0843?9

= -0.3er + 0.33%€s mfs

= (F-ré")er + (8127 8) ey =[-0.1 - 0.4 (0tf]e,

+ [O 4,(0 77\).1.2( 0. 3 (o Rq»ﬂee- -0 3828( -0 2":63 /Sz

e

8 \\\ Ue /I LA l I

_ -1 U
©,= tan |U9]

x=90+o+e = [959°

elz 't Y\-‘ :Grll GO 5

R=—90°+e-9 = ~844°

e




/145 © = 0.5t - %5 red v

= [.b-0.2t m
g = o08f -0.1t rad(s ¥ = —-0.2 mls
8 = -0. rads” r o= o0
Att=4s: ©=24 rad (I375%, 6 =0.4 radfs

n

r 0.8 m

1= V.‘gl"' + ré ge - “0.'291- + °.?(°.4’)§e

€r
SN
= -0.2er+032€ mls B Qo |

Vg 2/ . ©=1315
y= 0.371 M)S ng// . |
B = tqn"(z:—;,_ =32.0° es ) )«

A = e+%°+@ = 260°

Q= (F—ré"‘)e_r +(r0 +278)ee

=[o0-0.8(0.4)* Jer +[o.&(-01)r 2(-0.2)(6.4)] €0

a
=-0.1280 @, 0. 2405 M|s% Er p 8
- st -] 9.1280 _ i , B
a= 0212 mis" p=tan o2 = 234° P <
c = &—90 1-(3 = 19.44° arp

.ee



{ Q —_ — —— X
. g
Ce
: =
v ="Ur\= VCoSO = VU m
00 .
Numbers :© ¥ = 70 > = 69.9 wifhr

\15002+ 20°
The Factor of o3 ® is the basis for the
statement ‘t\ncfk'\ kinewﬁc\c«(b \ vodar Can b;elcl

on Gecuvede of \m.sj byt wnat k\%\l\) Speed  meagurement,
As Con be seepn hsuQqu adherence +to tre SpRed
Wit (mot relance weew Qo3 6) s the bet ?\\(tal



2/’4’7 a /\QG eo /x___.q_m] b=2m

Y1 \ \/9" . ,
I \ Ve X =23 mls)3='2’§'
i \OXaT Asse §e5 %
| f/""jl\\ v r:w}x‘+3‘= 275 m
I | o "
A_ R __I_!q‘f}e 0 = ton (.“dq\= 26.4°
= t "U&| +ex= tan™ = 266" = 56.6°

A = Tan hlyl n 243 + Zb, :

- = -1 5_ - ®
P = +tan ! , ?T".:_‘ + 0 - ‘tﬁf\ ‘ 5 + 2‘».(30 - 7":

a = _‘]‘13’*%1 = 1}52+51 = 707 ws*

4 o8 Sk’ T R.20 mjs

=, = Vs o

Ug =-UsSnX = = 4sin 566° = =~ 3.34 wm]s

Ve = e : -3.34 = 245 é' & =-0.74¢% vod |s
ap="a c,ggp:-’?.o"l cog ML’ = —R.24 m)s™

ar= v-vo® -2.24 = v-2{5 (0740 ¥=0.255 Ty
de = QSin@’ 707 sia Nk = 6.7 wm)s?

Ge= YO +276: e.1|=2{35+2(z.2o)(—0.’14b)) 0=2.24 %‘l




2/148 €o /@r 'Sinl50° _ Sina
-/—‘ ‘d-ﬁi‘k R+h  ~ R

4 ~ - sin 150° _ sin &
i 3G59 4150~ 3959
(6] '60’ —_— o
H o = RE.%
%+ @+ 1507 180° S g= 1,208
8 Y= r=-12272=-V Sin
R R+h r :
—-12,272= -\ Sin 28.8°
u = 25,474 ft/sec
Note @ Becanst W 1s “Nrb

carallel Fo the hacizntal at 0 (B=1.200%); one

oktamy o cClose Qpprox\;m{s'\m (V‘; 24\544—:%“3
4+ The Qerect anguer \o:j n'ej\echlnj £
(o.ssom\'nj o Hlak m’t’hx



2/149 | r=re rF-k6, F-ké: K

)
3/4
;2 ar m
6 =Z - — :“”
L Zot(q ‘})
i g
azr:i"—‘/‘éz: Kot - KO(a) = K (1= % )
£

Q€=ré'+2fé=K%f« +ZI<\/;-E‘»/;’— = 4h‘ot7f

4

n
L[]

2.2 7/ o] 97 _2
Ket)(1-27°) +(47) =Ko()//f/—gl7'f/%/7

1}

10,76 Ko



]

Usind = -r= b0 | r=o

U= bw/s5ind
\ a);:ré:-v¢ose=—bw5f”5’
bw 6.:-— ..b_.wc,/ns
r

r

‘2 e 2, .1
= (re -r)= &% 4,7
2= ey | ) 5 e

__[ Q=rF -ro®=-qsiné

/’/p U a
/
r |'<_1L—,4

,4/7‘erma/r&«'"6"_9.' xf,&/q-"
U":—x' e _':.{:: .....é_g—J
% 25 (check )
e .2 .
LX +X =rf+0 |
o L2, L a
CEL L e

2 . N
= 2xXxX +0 = 2rr-
7

h fan@| sin*é

2 13 2 T
bw - E?._)__& = ....___b an 0 lcheck)
h tent Sind h




2//5/1 r=r, +&smn2rnl r=2nné cos2rnt
F=-4n%nisn ernnl

o =w, 6=0
ve v 2 2 8 N .
q.-= r-r¢9’ a.=-4n zban Sin2mnl - (1 ¢ é s 2nnz‘}wz

2 2 : 2
= - (4 nirw }é° Sin 2nnt - Lw

2. 1 2 2

}CZ,}m“ = (477 + w )bo rLow

49=f¢9 +2/‘¢9} =0+ drénw cos 2rnt
Iza mﬂ)(: 4774,’7”)



Yp= F = UsSn45"= 25 = 7.8 m|s
'UG: ré T - 25 CQS‘4’5°= %Qé) 6.:-0_0442_ rﬂdls

Qa, = r-ve :—0.5 ws4E® =

€ = 400 (-0. 0442
r= 0.42% m)sz

Qe = T& 216 1 05 sin 45° = 4008 +2(11.68) (0.042

6 = 0.00477 vrod|s®




21153] (¢

= 0.75+0.5S= [.25m 0= 30°

; 8 = rad
F =02 ms 0= 01145 =%
¢ 203 mls® 6=o

Y= Ve €r +VpCe = req+ ric

= 0.2e,+ LRS(0.1748)¢y = 02 & +0.218e, =
uz {1t = 0.29% ms

a= QcCr +%8 =(r-ré*)er + (rd+2r6)e,
[-0.3 - 1.25 (0.1145)"] er +[1.25 (0)+2(o.2)(o.\'l‘c5\]§e

= *0.33%(_% + 0.0698 e, W\ISL
a = \‘Q(zi' Qa‘l = 0.345 m’Sl

er Cpf = L C0s30°+ ) sin30°

-Lsin30® + s 30®

|-
m
o

y=zo.2[L e300y s30°] v 0.218[-Ls30% j 30
= 0.064:L + 0, 2%9) w]s

o= -0.338[ c30°ry 530°] + 0.06H¥[-is30% + § e 30°)
= —0,328¢L - 0,(08) m/s?




2/154-|6=22° 8= 0.0778 rad/s, O = - 0,034 rad/st

U_r r=2200m F=svomfs r= 4.66 m/fs?
o\ . .
AN s r, Y- ré = 2200(0.0788)= /734 m/s

UV gt Vi500) + (173.4)* 529 mys

N1 0= /bn"ué/u;, z fbﬂ“';_:';‘! = s9.72°
r\c‘)-n

\I Bz 90-7-0=F0-/9.12-22 = #8.9°

o 2
\] Q,;/‘-féz: 466 -~ 2200/0.0738J = -%00 m/sz

a,: ré + 270 = 2200(-0.0341) 4 2(500)0.0788) = 3.78 m/s?

a=Vgital=)319)1(500)" = 276 mpst 4




aﬁﬂ

= R scosa = Resarut *‘%Cftt)c\ssd
=R+ ‘Li(l,tlcbsog

5=ssh¢

= 'Iz_,octz' sin «

= ’ 'Xz'\'\“jz = ~\/(R+ ﬁ-qtz C,oso(xz + ('szatis;nd)r

\ R+ Rat*cosw + FaZt*

) 'T'%( R%+ Rat ceso + Jd;ql'tq')—/z [_ZRq't mm(‘t’}
+at (2Rcos + at?®)

\/ R2+ Rat? Cos & + Fath




2/'56 From The solution +o Preb. 2/’55-
{«= R + & at® cos o
y = =at®sina
=1 | = VM Sat sin &
9=tcn'(7)=‘tar\ :(

R+ Zat®cos
(R+ “xat “cosa )(at sima) = (Lat*sina ) (Gt cogak)

e = (R+ ZTat®cosa)®
1 +E_&Qt1§iﬂd\ ]2
R+ fat?casa
Simpli¥j to
g = Rat sin &

Rz TRQ.'tz CoS A + i‘qzt"‘




. Y
2!/57] r-l(-,+-035m%m 3 =

T ME
©=4 +g Swm=Z

os'n‘ A . T 1wt
¢z cos = mjs =TI Cos 7= wds
" 0-37.1 b 'T___t\ by - _’]’3 " 'Tt
r=- —& S\ 2 MlS ) e 3z 9N =2 m%
. 0.3% 'u’c
-Ur: r = z COS
nt
Us = ((‘o*‘o 3sn 1)(‘6 Coy =
L
nt z
Q= r- re = = 0—3:'15\1\ =z (l Lr 03 S ‘L)(Na Ces 2.)

Qe, re+2¢0= (4 635 t)(—;is‘“%

+2 Q)‘—" CGS’M:)( G Cos

At T=4s: V= Ok V=4V g = 0

Vg = O
Qe = —0.74um]51'} Q:‘IQ'I401+L%4-IL
asg = — .34 mls® = 1984 m)s”
At t=2s: VY, =-0.47 mls} v= 1.094 mls
Va = 0.937 wmjs
ay = —0.604 mls?

o

Qg

0.58] )z] % = G242 mjs™
. mis



. s= R+Rp =t :
J Iy

:ﬁ\ 2 +L2B8 = 0t (2(,+3))

n
B =3 or 60°

N = 'R+'R5-m(4 = L2+L2sm 66 = 2.2 m

Y=R-Res@ = 12-12¢C0568° = Obwm
-\

r=~Nna%+y® = 2.32m, 8 = ton %-‘- \S°

= U= VCos 45°= o, %

Quls ®
.2 = 0.3 W\/SL
z e 2
-0.3 & = r- 2,32 (9.1%30)
= {2

Q= a %= 6 +2¢6 : 0.3 7% = 2.326 +2(0.424)

o : % (8.13830
g = 0.025 vad|s?® ¢ )




2/15?1 Vg = ré= g0(0.4) r

- r=0oP = 30 K
e____éZ_KmE ' o Km

6 =90°
. T‘Urzf‘=“20 km}s
:Cio°
5 e —
V=V U w[f = /32*+20* = 377 kn/s
Y .1 R0
B = tan"' vrl tan 55 = 320°
6=15° Vo= 3R kmfs 1 T
152 ¥ =7 (Vg & Vr unchanjeat)
o _ < / £ = 32.0°
' 'Ur:_zo km/S
/
/
Js?
V= 317 Kmfs (unCJ/mr\ged)
B = ¥-15° =32.0-|5"=

17.01°




e\ U
Z/IGOI g\ ¢ =v200% + 100%
1Y

Y ~T = R24 m
- |00

~
| 0}/”\’%_ o s

P
r o
|// e\‘ 100 M = 26.b
I
P ST

V, = r = Usind®= 15 sn266" = 6. 7] ms

Ug =18 I5CosR6b"= 2246 ) 6 =006 radfs
(4 .

a=-q-kv' = —181-0.°1(I§) = —120 m|s"

Qp= T-ro" = 12.06SnR66T Y - 224 (0.06)"
r - A5 mg

a, = o+ RO —12.06 cos2@.@°=224é'+2(e.11)(0.0(1)

8= -0.05I¢g rad[;s?'




2/61|  p r=26cosd | fe-2065008 = -zuKsing
T Fr-z2ek?cos &

p '
!' b \~9 Qrz Foré®= “2bK CosO ~ 24 cos & (?)
C| r = —dbkZoseo
byjff %:/’é‘,tzr'é:o + 2(-2b6K sim8) K
o T~ bk 5.0 8

2=V2, 4G Sk V5o rcosD = dbi?

U;:I:r—Zé/{s:'nﬁ ) Zé‘:rzé:QéKco.s&

U=V %2 26K coms?.

(Herice acceferaton 15 _
directed From P do C

Gmd 75 G, = Z)’Z/é)




2//62|e ,"rf-;u;:-u“se:—jfas 60° = -45 FFfsec

v A 1 FO=Usin® = 357 60°= 2.60 fFfsec

3 2.60
gl

6 - = 2.6V3 = 450 rod/sec
l /-—Z/SIH 60

2 o .2 e :2- / Z. .’[f
accel. 20 So @=r-/87c0 I=r® = 75 (450)= /067 L,
2ré+ 276 = v 2r@ . ]
4 q:ré+2ré =o, 9--._.7_ =—2//";)/4'50):33,3y_’£%
Y3 Sec



2/”93'
5220\ _ ft /
V=12, (3 )= 1T, 81955
Ug= 8+ 17,819 cos 30°= 8400 (528)6 )
) = 3.4‘8(10—4) rad/SﬁQ_,

",

'Ur'—'r-‘ : I'T)'ZH sn30" =
¢ = 3910 £& I
sec P tan I 71’20;5
=30°
Qg =1re + 2761 0= 8400(5280)9+ 2(8 T10) (3.48)(1° Y
o = - 1.3%8 (10~ ) rod [sec ™

QA= C-ore s - T.059= © ~ 8400 (5280 (3.4&!0"*)2

r = - 1.790 Ft[sec®




2//54] @ rcos @ + 0 cos 30° = 300
: . ¢ (-]

r=p+oe ‘.‘ v rsin® = %0 5in30
ﬂ 300 A“ r JSo/ve #jal‘ f‘=226-6 mm
& =//.96°

=30 + /.46 = #.46°

F___Jmm_q
5400 mm/fs or 5.40 mfs

= 90 (é0) =
q0 (60) = 324 (10%) mm/s* or F22 m/s®

- .2
a-= folif{? =
. ¢t= ACp =0 .
Using = 5,90 s 41.96°= 2,58 m/5

Zf”' " 4.05 i
= S 4/46 = 405 Bl - [0
%'re el B mh, 6= ree /786 5
Q.= F-ré's acos T, I 20.2266(17.86)° + 724 cos 4/.96°
z 72.29 » 242.83 = /6 m/s’

i e =200 _QSing

Ayzro +276 =-asni &= = ==

2(3.56)17.86) _ 324 sin 9196 1510 7
0.2266 o.226¢ /010 =




L2 =z T =2 ATs W@:A}So
Alss, &= —%—— = 0
r=2bCcos9, = - 26 Sin 0 r=-2hb coso =
) 120 mm
r= 2(]20)cos 22.5° = 222 mm
r= —2(\20)(2) s 22,5°=-[83.7 mm/s 0
r = -2 (=s)(2)" cos 22.5" = — 88 mm s

=887 - 222(2)" = = T74 rm]s* or- 117452
B = o +2¢6 = 222(0)+2(- I83.7)(z) = =735 mm/s*©
or dg =-0735 m/[sZ

Second Sslution: ™ JON-P
@)= be =0 7 AN\ a,=
@r)n= be = 1R0(#)" = 1120 mm)s® \ 920 TT
ap=— 1920 cos 22.5° = — (774 mm|s* C
Qg = ~ 1920 sin 22,5° =

- 735 mm]s




- 7 =Kot N t
Yyl /_Z U Lo
TRkt i =0 +100 cos30* (05)
° Ve
Tt ) = 43,3 £t
Cllze, B¥ . .

(= Uy, = 100 Ces 3% = 86.6 sje%
Y7 Je +U3{t'égt =6+ (oo sin3°(0.5) - 16.1 (0.5) % 2704

5 = Vy,-9t = 106sin 30° -32,2(0.5) = 33.9 ffse
r= VxZpyr = 43.32 v 270% 7 51.0 ft

6 = tan™' (%) = tan"! (.27.0/4.3.3) = 3Ly °

x = tan ("J/v,)= tan™! (33-‘!/84,.5) = 214"

ﬁ = O-« = |0, 54° ; = ri".,s"' = 93.0 -P-t-)s‘ec.
Vp = VCos@ = 93.0 cos 10.54° = .4 ftfsec = ¥
Vg =~V Sim @ =-93.0 s 10.54* = —17.02 fsee
#1702 =v6 =510 6 8 =-0.334 rudjsec

a= gy = —322 Ffse?

Qp = ”SS'm © = -32.25i 31" = —|7.03 ftfsec’
—-17.03 = F-ré":?—s;.o(-o,au-)"-) r = - .35 #fsed
Qg = ~ 3 %s@ = —32.2 Cos31°* = -27.3 Fijsect

—21.3= r6r 2¢6 = 5106 +2(N.4)(-0.334)
& = 0.660 vrad [sec®




2.//67 1_): 4& - 2‘\ _|S mls) U= -\’4'2_‘_2?.*_ l": 1'.58'3@

o a Sin 20°=8sin 2= 2. 74 m|s =
- _ Nt _ 4,58% _
From an= 7= = an Zg = 167 m

U= a. = GCOSR = B CosR = 7,52 mls”




2 (168 ey = 500 sn 60° = 433 "F’t/Sec.
Uyy, = 500 cos 60° = =250 ftjsec

U = Uy - gt = 433- 322 (20) = —RI ftfsec

P\J’X“j = "L),,L\\]Q = Constant = 250 ft)sec

Uy = 'UMj cog 0% = 250 cot 26% = 235 fYjec

Uy = \)’X\‘) S = 250 sm 2° = 85,5 fifsee

dxj = \J%jt = 250 (=s) = 5000 ft
A= c\& cog 26° = 5000 Cos R0® = 4700 ft
Yy = d'@ Sin 26° = 5000 sin =20° = [ 710 ft
z = Uiot‘"]z—jtzj 433(20) - lb-1 (o) = 2220 ft

Qy= 9y =0, az=-9= -32.2 t)sec?




—

2/‘5‘7| V=6l -3) +2% ms ’u=\lb"'+3‘+2‘=7§
!

& = 3 -3 - Sk ng?') Q= -\/32'-\—]?'{—51‘ = ‘1_3??1
0T e ]_ -l[ c.(s)-3(-\)—1(5)]
= = Cos
©= C L7ua REEE
= T4.¢°
In osculating plane . 2
Qt:ﬁ = acogT4.6° = 157 mls
An =0 SmT46"= 5,70 wst
= W
St
.ot - 12 e
f= Xp 5.70 5




Resolit W 0101\3 Ce 42?‘ - direckung
Eg ' —usSwm 8 = Yy,
By * W CoS 8 =7V,

Now vesolye V¢ Q\M\\j €r # e o\n\fed-t‘om !
Eg b Up tosp = WcCos® cosd

UR
Vg

e © VrsSmP = -uces@sing




2/17/ I %’-r@ £ %= Vews)y so 6= gc::)saf
6= _é_gfo. 7660)=2.298 rad/s
2
s 2 529 =g wszaf =38/ [o. 7560)—’:5776 m/s2

Q=G cos Y Sy = 9.8/ (0. 7660 )0.6428)

geesy = .83 n/s2
. ‘2
a=r-ré =o _5(2.2‘78’)75-—25,4/ m/Sz

=Y 26d7% 576%+ 4.83% = 275 m/s?

Q
g



= 0.698 rad/s

= 0.1745 rad/s

A=
---- a,
r-——-23 1( A= lwn- 0.349 rod/s*

z

Use cylindrica/ coordinares

r=écosp +c s f;‘ (-6 stmps + ¢ cos3) s
F=(-bcosp -CSrﬂﬁ)ﬁ +F(-bshnp +c C"’ﬁ)ﬂ

B=h+bsing - 6605/3 2= /bcosp+c5/n,g)/3
== /.b_r,-mﬂ,t-cc::s/g)ﬁ # (bcosp+csinplg
For B= 30 r (3ooxo 5 4 200¢0.866 )(0.1745)= 4,050 mm/[s

= (-300x0.866 - 200%0.5)(0.1745) %

+(-.300xo.5 + 200 x0, 866 )(0.349) = ~2.860 mm/s*®

Z = (-300x0.5+200x0.866)(0. /745)
+{ 300x0.866 fzooxo.sxa 349) = /26.30 mm /s

2
=-17823 mm/szl as VQZ_'_QI\{O

a.: f 18 = -2.860-357.8(0. 698)°%=
qa ra+2ro O+ 2(4.092)(0.698) = 5. 65 mm/s*
Qz= F2/26.350 mmfs? | M/ 5



2/173 ' Q/_:r"_ ré*z o-rew?

Qo=ré'+zr'a' = 0+0=0
z " .
a,= gFZ (2 $1n 27tnt) = - Fn¥mz s aﬂnzt'
a =V (-rwy? +(-an¥rie, sin 2n wt)?
- 2, ¢ Q2
dmox_ )/r o b BE G

|




=wt= Tt

recosé®

Ysin 6

= -Y‘é sm 8
= Ye CLos ®

—

W s 2 ) . . " "
/= -c6%cos® Y= -re e 20 (2 = 0
x' Cos 30° + = 'sin30°

Component relqtfon8h1"a.s : 'X-'-
(S\vmlﬂf fr '& N etc,ﬁ 3'

Thus Z = ~x'sin 30° + Z' Cog30°
X= 5 Y Cos Tt ) Y= rSin ¢ T , 2="% rcos Tt

. .o

N = E"dSm r't 5: "QQSTf 2'—'—‘%‘.115m7{:
" ra' ,U"L b _‘_,_-:' E ZCO '\lt
i o=- WD Bty § T sr) 2ER oy

Note thak positien YRadlonshies do nst  incled
The Cconstonts dSsociated With the or'\av'v\ positions.



2/175' . Z/;:,észh/g: CS/h/i?

2, s h s e :
B e Gerd lsnplK = K2 s
L-——-——‘{m _ *
/51, @:“ z/z”-,ﬁaas/sscc'o,s/e

9'(:; 0’21/(6 Slhﬂ)zv‘ (/(-25/»;/3)2./.[5 msﬁjz

=) c2y /{féz.s”'vzﬁ

a,= Forel- o- L 53 (x2) =.—K2,?5/'ﬂ/9
%zf-é’ +Zr6 = 0 +2¢ s (K) = zKe sinp

QZ:Ué:O

d.=)//—/<zf.sziv,5)2+ (2Ke 5in8)" = K sinpY K 4c?




| a
I v _—
I P
T e
\%\6 > Zz = |
NG T RS s
N\ X
S = Vot + FTat® = 69, Héo)wi(o.e)(eb)‘: 5610 m
y = 5610 cos IS = 5420 m Vg,
6 = ‘ta“-\ m = 6 o° 9
3000 [ [>
Ur

/

Y = \!30002«- 5420 = 4(9 m
"xf (174 cos 5% = 13.4 m]s

Yo = ¢ = US4 SinbLo’= 99,2 ms

Vg = re = 13.4cos 6I.6° -
- 113.4 ¢os61.0°

8 = 6190 = %.%8 (1073) rad/s

Z = V,= USwmIS’s (7. 4sin 15°= 30.4 m)s



2UT7| From e st b0 Pt 2176

U= 114 mis, 9=€=l-0°) Y= 5420m | r= 6o m
tan 15° = 54206 tom I5°= |45 m

o148 _ _ .
$= tan™ g = I309°, U, = T4 cesISt = 1S 4 ms
”1 = VsinIS' = 304 mls, TR=VI4SI* ¥ 610 = 6360 m

n3.4 % 992 wm /s
Uy ?\ l =['i
55. 01“_4 S
NG
y ops/ N 'UE / 1.2 wm/s
N
l ("“ Ay \
I |5420m o':
| S ‘*/ o/ «
\
(_e =610° | [ =
0 3000 ™ X /&IW
\ //{

Y
R=15\ = 99.2 cos I3.13°+ 30.43in 13.19° = 103.6 m/s
4 . - SS'Q _—

=RO cosp = ¥6 | 6= e = B.¥8(1073) rodfs
= R = 0.4 g 13.9°— 9.2 sia 1318° = (,95 ms

g = 2'3% = 1.093 (1073) rad/s




2/IT8 | R= 075 r 0.5= 125 m, R=02mls, R=-03 &

Av " v w Ve
p= 30°) ¢ < lo(ﬁ.) rodls) @ =oJ 8 =20 (ﬁ)rnd{s) 8=0
Ug® R = 0.2 mls

Ug = R & Cos @ = |.25(20 ,130) Cos36° = 0,373 %
. ~
‘U¢ = R¢= .25 (_‘0 ﬁo) = 0.2183 mis

V= '\/URZ+UBZ t 'U:_ =

0.480 ml|s

ag = R - REZ— RS Zcos?p 2
z L]
=-0.3-1.2% (IOT—;-O)L— 1.5 (25%0) Cos 30O
= — 0453 mjs*

Qe tos L2RO +Ré'] - 2.Re%sInP
= Cos 30°[2(0:2) (zo%,) +\. zs(o)]
- 2 (1.28) (_l°1|?§°)(20 j,];“.,)sin 36° = 0-04485
ag =

2R$ +RP + Re“sing s

z
2 (0.2) (10 /T"éu) + 1. 25(d) + 1.2S (2355 0.5 r%-_
O0.1358 m]st

—
—

\
a = \/Q';L.‘- Q: A Q; = Q.474 Yﬂl&z'




2[119 I

2 a2\ : A Rvr — _Yr_
R: (\" +h) ) R= 2. \’r-".;h"‘ - r-l-rh-;_
r= Rbsing | r= bfesF
6= pla , 97 gk
u = bfi 5 g = Constant

.

. " [
_ 2bsm Ei b Cos Z
Vg =R =

\, A s'ml% +ht

‘02}5- sin3
'(45255.1% +h£

_ busin B
'\1487'5'\3-@_ +h*

Vg = Ré CosP = ré = 2bsin Z %; = U_Sm%
" : 4 (n)\ .
U¢‘R¢> \S\n?3= R, Cos¢¢=a'{-,(r{)--—;—,‘._g
- -h R _ 2w
PR RE T TR
. . - ‘& _ E
- -hR _ =hrr A~ -hb@cos 3 huces 2=
Sevg= ¥ = = =

s - . r ) \
et \/457'5“\ _g-_“\z ‘J%zsml%+hl




lego‘l Spherical coordinates

VUg = RS cos ¢ = 15 (M%g) cos 30° = 2,27 wmis
Vg = R¢ = 15 (7 %o) = €33 wls
V= \[UR7'+.1)9‘ + Yt = R.6 mls
CL& = R - REZ-ReTcosP

=0- l5(7%0)7‘— 15 (1o ?‘%o *Coa?30° = — 0. 567 wis®
ag = =22 [R*6 +2Rk4] - 2RE g sing
°_°5l_§i° Lo+ 205)(.5)( %,)] - 2(15)(|o%5)(7%.)s'.n3ﬁq
-0.1687 wmjs?®
& LR + 2RR$ |+ RS casp
= 18 [0 +209)65)(T75) ] +15 (0 ) sin 300 coszet
90.320 wm|s*

Q= ‘JQ{'{—QJ’-\"Q; = O-GﬂZM’sL

1

"

&
"

"




2/’8|/€ 24 m Canar‘ 8= w-zzlo”)";g- rad/.s .
B=30°, 9=Z -8 g=-f=-0.10 rauss, §:-f=0

Y= 'z o, = /249:054}—-24( —=2.5'/m/.1
Vq-/?q’- 24(-0./0) = -2.4 m/s

V—)//z;d’;n/z:y‘:.aﬁ m/s

Q=R -RG - L6 cos’p = 0~ 24 (-0.10)" 24(7; Z) (%) =-0.523 5

Qa=6?d’;’6(@a) -206¢ snd =0-2(24)5 (—a.za)?;a,??/f’i
=2 Lo $)+R6 s cosg =0 +24(15) 0% < 0.456 mis?

=/ 104 M/J *

{
% % 2
a =}/(-0.503) % (0.871)% + (0.456) %



:2/,&3,05@ E. 2/19 where 9&:_/;3/ R=L, & =cw

o —/.z/—zi)z-/.zfzjzz—’ = -5./0 /s

2
Z = S/
&

ﬂ (2LL w + o) +2£w/5' cosg =2eo(t 50,3 vy 505/3)-
z/z)(o 9L 4/ /3) ) o 5’

1l

= 764 r2/5%

Q
n

- '3 2 Y = - 3 A
2 2L8 #Lw ;os/s Sim 3 2/0.9)2 +/.2/2/V_ 7
=-2.74£2.4=~-0.3r/5%



Pz/lsal R=const &= wt

Sing = Z/e
E=-z/1(/-ca.529), ) Z = wh 5m20 where 6=w
cos )':_’z. ': wh Sin 86

' (cosglp=gE, = 5~

Y=R=0 .
Y= REcos $ = Raw)r-5mn’g = Ew)//— (E’?E[l-casz»@j)

:R¢p = wh sin20
cos ¢

-y

- Aw S 28 .
\/‘/“/E%[L.co.s 20])2

= | Seo thal
U= hw

e
PV Tih | ®

When e:wz‘=ﬂ74‘ | - o526

vy rewY 1-bfzg)’




PZ//84-| d5 = differentral dlistance along curve
£

al= 1" " " dlr;s'cflén of cone

element
b o
Nn==2z fﬂnﬂ-&/ﬁ
rdé 2
det =rdé tYen
-=ds

drz-dl sinf = -rdé teny sinf
J:"'- # : fa?é inr)"s - tanysma &
: F - anrs/n/ﬂo ) nrbh an J Smna

SO r=pe ~Hng S0

r:be_Ka where K= f"”d“”';rd
)
P ¥ 12_-ko v
So_bkée l posk'ée d=0
~ ) /7
~ re 3 2 -K@
Y Thus Qr:r -raz: b8 e (l(z-/)

2 .2 - & fan Sll")ﬁ
or a.= 69/7‘0171}‘5/”/3-/)6 r

where ﬁ = fan~ /7’6_




21185] (@) ypp = VumVp

= 3(%§-f§-§)—(-+g)= 6124 -2.12 %

| .
or V= (6127 242)7 = €. 48 mijhr

= 191" south of east

E.OEN i
&) Ypgjp = Y Vp 3(Fi-E{)-4is -LE-2.02) T

or U

|
= (1.879% 212%) "™ = 2.33 mifhr

\ _RIZ | 48.5° qouth of west
|.879
NI

N‘p
ok 6= ton

r‘;’wjp



2//86
y;: ..% * _v;*/g

y;/&z)/nzooﬁ ~ (#00)% = /942 hm /4

- -t foo :
B = tan e 2 33.7° west of South




Z—ﬂﬂ—, Vajg = Vn ~Ya
= 1Zo| cas IS°L + Sin |S‘¢'] = 10 [eos 60°L tsin (:o:;'_]
= 709~ 469 km/h

- - iy = ' 9
Q‘RIB = ciﬁ -ag 9_ 3( cos 6o L~ SIn bo J)
'y

.50 + 2.60:]: m|s%

n

|
|
L—=-x




2/188 | 1 Z4B)= |, then iy bes not

chanse o’/rccf/arz colrich rcfuu-e: Fhal [ ] / v ,._ const




2//89 l 7/;:54/3_6 = /Emfs | Y= #//3.6 = 22,5 m/s
X

2
| - Uat s
1 QA- A:—-;,,g-,,,/,z

),‘\ ity
-~ \ .y-———J /150
\5/0 V,‘\/ ' % d - P 2
- ] Ug Qg 'S 3m/s
—_——— - e
a A B8
A
Yy r¥a, L=%s 7 Zajg
JPI2 %= - Pis
/5"‘/5 aA= .5-___v Q:‘_Bm/;—z
y"ez 22.5m/s
- 3 2
YasgeV(22.5)+(15) Lafg™ 450 5
c27.0 m/s

Yoyg= 154 -22.5) m/s

-




2/190 -

290 | @, 2y + 24y,

QA: U'y/) = (44)7.5'oo= 2.87 flsec®
= 5 - ?

Q& -5344 = 7.33 f7/sec

[y (7.33¢c05 30°+3.87)( + 733 5/n30°
= /0.22(4 3.67) Fffsec?




2/]‘?|| I_JRIB = ’QA -!B

= %_% i - 3(0.3\4) (cos45°L — s 450;}

= 300 +2.00; mfs

i - oaiats
) i 2 3(_2"!'1/(.5 -0-3|4'5

Apje = da-% = 31~ 1(0.314)*(-coc45" ~sin 457%)

3.63L + 0,628 ms?




2//72",&5% w = woter #Z b= boat
= ?Z/ ,L_yb'/ ?/Z/w = & Amots

®

RS 1
bab'

7274 /oo
2 %5
(e 5% 6 -2(5)(6)cos /0°

/

.91 ) v,,= 1}.38 knots

sine = "38/5/'»710") Sin &= 0.6280 ©=389°

ﬁ= 270-38.9= 23/ °

Arr0 45 U,



2/|a3|

With P Be}ng Tht P\AQK'-
Up = Vn + Vpln
law of Sines

sin 45° _ sin «

7 r
A = =R3.8°




2/194 | ws= water, S=ship

s
Y=Yt Yijw 5/9 -
/g=5,;,“’3/,6 = /0.8° M Y ®
Ny A"’Or‘: 3 knofs

Heading = 270 +10.8 = 28| 2 |
— -]
| st 2 D 28/
bme t° " A =
vel Ve 3t

= 4527 hr



2/1‘75' Drop: U = \[23»\ = ‘\/2(”‘)@) /0.5 m]s

Car : Ve = IOO/3 .= 2783 mls :ﬂ
)
VUpje = Up-VUe = ~10.85) - 278 m]s L;;“'x
- - - -1 e,
y f X = tan 27.%
| e = R|,3°

‘N'mclshie\&
surface

A0° +0 + « = 30°=> © = 287" below narmal




2/196 I Let s = Salellite |, A= observer
= U+ Us U = Rw

%=t S i 6378/ 0.729)(10"%)(360¢)

= /674 km /h (£os?)

Yy =27 940 km/h (North)

u

1

u 10 Z/_,'/
3 A gl 1678 p
& = tan 7945 5%

7 Safellite appeers fo Frove! 343
west of rorth




) 3759 \* tt
For A 9a = 3223 {3959+ 200 = 292 .[sccf‘
- 3959 :
For B, 9g = 32.23 A= +22,3oo) = 0."133 ftseg

n

+0.133¢ - (-21.2)
+0.733 L + 9.2y 'f‘t/sc,cz

9glp = g " 2n




2//98 I.{ez‘ L= velocsy of desrroyer = 30(/.852)

S5 = 556 hm/,

or .= = /5.43 m/s

D J'é . .
let Ug,= horiz, velocity of s ssile

(VM/D) = u 7] ’" o m/- ﬁ J/?IP

Low of smes,
. - ,
Sinol = 2 s5,p60° =
M/

o= 14,88°

/5,43
65,0

ﬁ

3.0 205¢

Nj




2 ,?7 = - ) _ 5 -
[ frl Us= U + gy V= 1C = 60//—83:7)-.5.24 ms
9
U
—_——— ____Ys
B r U;/A 75° /
675 A : —
=m— % Y= 222. 556 mys

2.(5.24)%+ (55.6)* + 2( 5 24)(55.6) cos 75" = 3269 (m/s)*

A
%‘= 57/ mfs or = S/ (%6)= 206 hm/h
-

) ‘2 5
G+ Gy | Ao, ay,-r6%= 6o 3Z)% 0.457 m/s*.

Thes QB Q = 0.957 m/s* Sfrom 3 to A

G~



2/200[ 2, 2y, \/(a%)g
: (de/")r\ r

) ‘e .2
(45/,.),_= F-ré =o-0=0 S
[a%)awé'fzf'é:afo:a — TR

.389 m/s*

- - 5
7hes Qa e, o=




[ 2 :(500)’+ (500)* + 2(500) s00) CO3 #5°
= 854 (103) (km/n)*
U= 924 kim/h

V,’z=500 cos 45° = 354 /rm/h

let /1=/005$/5/e Constanl difference i altituwde
k= um/t vector i vertical drrection

Jince %(},é.) =0, verteco/ Jc-parar‘/a'n has no

Influence orn relative —veloci’y epuationrs.



2/202] a,= g, + 24,

2 2 o
(@gy) =34~ 2(3)(4) Cos 45
= 8.03 (hm/h)
Ay, = 2.83 frnlh
Z, =

= 2.83 _ 2
=z 0.787 m/s

4%= 3%4(2.83)% 2(3)(2.#3) cos | cos/d=

y
QA:
J km/h
-3
%
~/.036
/700
= -.0.0606

A= 935°



100t cosaa = 45+ 2t sin30°

‘l’:____ ___P 00t sin o = 45~ It Cos 30°
457\ -
| 303\211‘_ Q 45 :
las® N 00 Cos & = T + 21 Sin Bo°
: /\oo/t/ [00 S\Wok = tts = 21 Cos IJo*

AT %y Suktrect 204 Lo 15

100 (0§ o= S = R (‘\i"'”g) or CoSa-Sinck = 0,287
Coson = Afl-sin T = 0.ZFT + S

SQBS 1§ Rolromye R Sw o1 0. 574 sin% - 0918 =0
Pasitive Selutim ot = 33,3° ] Then T= 0.616 sec

Valg = Ya-Vg = 100[cosai+sinoty]
= 21 sin 30°L - cas 30“5]
Wi+ 7315 Ftfsec




>2[2%4 gln = Vs ~a N
= (1500-1000) /3.6 % 1389 5 5

. | .
(U ) =y 138.9 cos 30° 6000 M, vﬂ/ﬂ
Bln)r N

N

120.3 m]s A

_ . » 6000
(Voo™ 78 *-13895in 30° = T ©

8 = -0.00579 yad/s

dgjp = 2B~ = O~ =712 m)s®
. .z ‘5 \e
@B)ﬂ)r = r—”Y‘B | \(O‘B/A)e .
— [.Rcos 30°= ¢ - 12000 (-0,00579) |*8/n _
r = =037 mst ‘ ~ 78
: O@B/a)r
x ¥ 30
(@Qgp), = ro+re ‘g/_‘—*'x

.2sin30°= 1200086 + 2( /20.3)(-0.00579)
& = 0.1660 (1073 rad/s *




> 2[205] Find ﬂi\c,h‘c time t
W= Yo+ vmt—"i\gt"’ : 7= 3+ 1008n30°t - b1t
Solw 4 obtsin 0.08225ec (discad) ¢ £3.02sec
Ronge RZ oty = O+ 100cos30° (3.02)

= R6eZ2 ft
Fieldtr vaust run Ro62 — 22X
n (302-0.25) sec > g = - = [5.08 ¥

Veioci-b componenty af  ball  When Q&ua\'\'ti

_ _ v -
Uy = Uy, = 100 ws30° = Bbo Ftfsec

- - = (00 - 02 )T - 3E
\,3 Vy, "t 180 gin 30° ~ 32.2(3.02) ‘ﬂ.‘i'sec_
Vajg= Yo ~Vo = (Bt.bi —41.4§)- 1508l

= N5L- 404 +t |sec




)-‘- 50_1_‘. +50:]_ mls

5‘2/206 I(Q_) yﬂ/B: Pga "YB = 50&, = (-‘ SOJ
50% .
.250] m[s*®

A% -
2000 |

Pag” QA28 4 -
(b) Use the results of Part (@) for «

normal - ‘tar\sentfaL Or\olds'\s '-
ahl //'t

' Uy = @Blrﬂt: Qgfg Cos45°
= 1.250 = = 0.§84 ms>

|
AN s
- : S B8
(Cls}n)n‘ Gglq SMA5" = Pr
2
2502 = Tt Po=5060 m

(I-Y\ n- direchion from ﬂ)



Lenjth of cable k= Sg + 354 + Constants

gy, =12
o= var3u , Vaz-"g = (st

(down>



Cable length L = 2sq + 3Sg + Constonts
0= 2vp + 3vg , 9= Rap + 3ag
Uq =-3 Vg = -3 (:2:) =-3 ftjsec
g = -§£ Qg = -3; (*'O.SS = 40,78 ft}sec,z

or{ﬂg= 3 ftlsec up the incime
An = 0.75 Ftlsec® down the inuine




L= 228

2/209[ Length of cable 15
givs @ =
) A
\ \

L. =28

é\\ 0 So velociy of Fruck 1S
_2:-‘2’—(—['):2"- /40) = 20 MM/.S

: . dlistance 3
fme €= ————— = 4/’0): 200 5 or Jrun 208

velocrfy 20




I

J

Total length of colble

—— Fo woithiy Constants
| % |
‘1’5 L= 4y, +2y,

. . 0'—'45{'4 +Zy:5

r

Thus

| 0= 4y, +2y,
B Upward cccel of A /5

ey =Ly -
Q=Y = 2% 3%

= F2 3 . 2
=t v tle aps vz tet)
Z=25e, @g° 2+ 42 = @ Slhat

Q

20 392 2 FHsec?



let A be a punt on coble [:

,lsn L]= Sﬁ» + 253

S

Y8 0= g+ Rug ()
]

[T Lo= Sc+(Sc-sa)

Q = Ry _-vg ()

Combine (1) £ (2) +o obtaim
Vg = — ﬂ;'\)a = - k(320) = -80 mmls

So G (and W) Tises h= 80(8) = 400 mm



The tstal lenjth of The cable is
L= Rx + 3V51+LL + Constant
Differentiate to obtain

= ' s
=Q = .
L 25 + 3(——\51%7_
With K =V, ¢ §=Vp, W have

Ug =~ = v
SreTalk




2/213 [

LLLLe L L LS & PRI

T

f’k“ J degrees of freedom
Y

gy

g, 62) C; arc constant fengths

L=t Jy + (Yg=d) + G % =
=2y +2y -Y,

Ly=%+2y +0y~%) + G
L3=2y2+ny_Cjz
Elimina fe .V, dyz g get 4




The Cakle (enath s L= 2(53-53)4-5“-—3,\
biﬁemn’c{d{r& : +Constants
So Va = 33-1)3 = ?(3) = 2 ft)sec
=2
3

oz
Ga = 3 4p =

The Lenj‘th of Cable bﬁ'\,}ﬁ(n Aad C s
L= (SB’Sﬁ) * (Sg‘ SLB = RSg =Sy S+ Constants

% 0 =2 “Vy -V | U= RUg-Ua = 2(3)-2= 4 ftfsec
CAIl an3ders Gre ‘quantities directed uwp incling)



2/2!5] chg%h of cable L =2¥4 f-Zyg ry * const
0:2& 1‘-2y.p +_{/c

[N)

O=24,+2y, +Y,

Lo
__‘T‘ ' 9 T So 2@, *#2@4+4 =0
(9)

Ya
ji a 2 degrees of Jrecdlom

)

[
|
»|



2 /2 16 l L e
Length k= 4, + R(4, -n)mm—T—v.
L.=-rw 38, - 240, | =y

¥ - ’
Lenath = 0, +4, + const. t‘# C\ 2 1z
=4,
3

L:’_ Rz“'Q
But ’U-—.O so

- '—‘3(’)-2\: rw =5y
rw o. | (40)(2"’/5o)

vE
Y -

= L
= 0.083%8 3

or

¥3.% mm ls




21 &1 | PP PP LA

l\enjt\n L, = he+ 2(ﬂ !)+const
L, = -Tw= o+2!

‘ 4, -
But vy = --j ‘L ' E

SO - rTWwW ':::—2"0._2’1 i ]1
v

LEnjth Lz= Q,+01 + Const. @
1\.-1 =0 = 'Q.l "'i?, ] U~ l
_ _Yw _ o (40)(21"/(»\
= Ry + 2V ) v Tx < 4
V= 0.1047 mfs or v= 04,7 2




2RB| xrys® ) iy =o

N . s 2 e
Y " d X4 xX +y +yy =0
AT our \’-‘-V,‘hj/:_? P2 J'/:ithvli
T : Ky e Pz — P i)
¢ a,= X* =
y f 4 A _“*——'x )
. —_— — - - & -
I—‘X __’{ X x3 (1253 %



s A Vo= X
45° e
”“
S \2 (S \z 2 2% %
1= (0 3) (53 = % TR 7Y
_ 2%S 248 s
0= Rxyx + "+ + =0
Nz | RsS

s - X+ S/E
U (s44) = Va (v ) S0 Vo= wm

or UB = S+Ex Ur_‘
X+TZ5S

A




Z/ZZQI . = -5 ) %‘:ré =-rg
s=2rsin %

A S=rpcos Bz

So ~lp = -Ujcos /9/2

¢ o But Casgz cos -g-'-g)
% o

:7/_2— (cos:ge *‘5’}"52)




- 22=X)£ J/:-,é:—)—('.x
u — z ) Z
* A j But U= -X
C—f - K -—- So {-%")‘y:yzz"_%
R ()= x=-4
(3
a U V)4 () = 1)1+ 5




»2(222| S 53"'
p—r e S a,' E

) |
A c U4 B

:-:/ ; 7 D[?\y/ w7 w7
Py P 7 Vi
Cable lenjth k= 3(55' Sa\ + ("‘5 -Sp,)
0= 3Ug-4uy , 0= 3q,-4a,

SO

3 <3
Vo= Eug s 2@ = 15 mls
Qp < % Qg ~ %"_ (3) = 218 mlsl
Qeln = QQ’QQ = 3- (2,25):: Q.78 MIS?-

Length of Cable between Points E and C
L'= @B_SRB + (.SL-SA) + Congtants
0= VUg= RV, ¥Neg = = Kg—vg
or Vo= &(15)- 2= 1mls

(Al onswers are quantities divectd %ﬂ)




ﬁl s= 8e **- b+t

—0. 4t
vz 5 o= "3.2¢77 o6+ 24

an — 0. 4%
o= & = |.%8e + 2

= 3 wfst when  LzBe Pz =3
a

—o. 4t —0.4%¢
= | g B = 0.78])

— 0.4t = - 0,247 + = 0.6I7s
-0.4 (’o.sn)
V= -3.2e -6+ 2 (0.601)
= - 7.7 m}s

[ 28 e




2/224|+1~ U - 1) 23@ -9 )
0%z vy - 2(32 1)(3)
Vo = 1390 Ft [sec




" ’/‘f = =18

lﬁl

! \

!f?zr\z a. =18
\

| -
\
\\&é

= 5/'!7ﬁ ) é'r—lgj/};/d

2 v
- - ‘)/a
= aCos/_a)_Q—t 7 605/6




2[226 U

7t tads
6/0" N,
o _____.M..___S__.__tx

X = WCos B = 200 Cas 60° = |00 Ft[sec
5 T usih®-9gt - 20010 66° - 32,2t =113.2-32.2+
At £, X=Y @ loo= T32-322t 1, =220 sec

At tz: 'i“ji loo= -173.2 +32.2t;, t2= $.48sec




-—-IZ/2'27 r="Ye+ b sin

Yy = -

vt . _Rw
- T )'f“"ft k CoOS
A .=t
Xt BS\!\ 't
—4'”1 . =20t *2
—,c-{bsw. ~ -~ ré
- |
0= Mo T (8




Uy = 500 cos 60° = =250 mis

Uy T Uy, “3t = 500 sin Go°- .81 (30) = 138.7 %‘-

V= Ul ent = 2500 4 13675 = 17303 "

T - % .
ﬁ = +tan Vo = tan =50 =29.0
Qp, = 9 CsB = 9.8] cos 273.4° = ¥.5%8 ws &

N 87(103
0= % % Pz A= WD - 9527

or = 9,583 km




km

2/22?| Vo TV + Vg T TABL 220 L=m2i ~

l . b .
: ’ On descent : Vo = 172 ((‘_05 \0°k- Sin \o‘i)
b—-—-X km [

Vaje = Va-Ye = 172 (Cus 10® L —Sin to“i') - 304 |

= 13%4L — 293 km]n

- 'Zq-a - lz'oqo

g = tan 39, 4



"

2230 | j=-3, ¥

2:0 x' =
dy _ Y g&
ax % T wrz s
a/y z knio’ = 03690,
dx =
. _ X _ 6/3
L cos#5° /5000

h:y:

yZ = 0,0578 A

1503)0.0578)

; 6 _ Do "
e Sen 5 -_9&"/ e @l sinds _Elgg

x=ul cos s’
dy
o)

(7-0.36%) = 6/3 km

W& cos 4.5"1

24 x

wr '’

u‘l
X= 5 (/-

w5) 0%t
f3600)2(2 )(9)[,0-3)‘

x:‘.

or ij 28 scc

vz

=3
?/20 Y0.0578)3600)" = 418 hrm



eyt m
Jffl'/z mfs
QA:\Z;’/Z ra/s?

one degrec of frecdem

Y=Ya

Cable /engths
LYt -%) "G 0=2y __g/‘:__? where @z~
L= Y + (%) +6, | 0 =2y,-5
L,=2(h -y{.‘) +!lv.—y,, FCs, 0 =22y -y,
Etiminale Y, 8 Y, & 32C §y= -8y, or 45=3S§;=j’m_/52
(By inspection of pulley drsplacerrens
“dy = 8y, | So 2=84 =8('k)= 4m/fs*?)




X = 4 FHlsec
3o° i




2/233| Up=3 m/s

r. a, ™~
= ~ U /B‘/
25z 4m/s }V <t Tp ~

/ = P
fom 8 = 3/4 /?,4\% S~ 'cz
a, = —10m/fs* t- y - (/5o°ly
a =_5m/dz / d,\q @) ::,.!
(2] ‘ & \ x 0
Q’nrla,.f cos 3 ~lay|smp _ \
= 10 (¥s) - 5(3/5) = 8-3=5 rm/s? \
a,,= vaJ P Vz/qﬂ: 575 =5 m \
\
— n
ORP=2m \
CP=5m \

¥=y Coordinates of C are (—0.23 m);a.éc)m)\\

Cr




x ==5,4 5in30°- 4./7cos 30° = -29,3 m/s?

§ = 514c0530° - 4.175m30 = 42.5m/s?



2/235 | a,-

g * -a’“/a y %= VAz/p“ /50/3-6)2/60=3.22 m/s?

‘ZA, = l//J-ZZ 4 +/.5)2f (3.22[421)°
3 2
= 4,58 m/_sz

A= tan~’ /608
428

20.6° west of north

= tan"0.3752

1]

@,=/15 m/s?



2/2%' 6 = 45° - SB/S;.«‘ =

P 0 = 3° . S8k, =d3

Sp 6 =15° +  SBlsa = 373
Ry
//1774
|
1 Sg o
omSe) + RVSaT e

L= (S
0 = -wya + 2(saVa *%UB)/\[S_;:
> g = [\/ \+( /sa ]’2\(5'3/5

O = 45°: g =~ 0.213u, = -0.293(- ) 0.243 -

© = 30%°: VYg= 0

Q =18° Vg = 0,250 Uy = Q.250 (—l)?—‘O-ZSO-g‘




2/237 8, Uf;otv r 7ora/ acceleration rrus?

U6 H e Ay lre oryr dottead luies D £@
v \
y P .i)?ﬁ d)c:/‘; f//secz Fromni: 30-6o0
! ~ :
' ¢ 30\0 - _\_\ = a fr/onj/esl P
L"F0r Ay TN o 47 A5 s 30°= /0V3 5
Ay = =15 F#/sec? a0

d] =~ /5 tarn30°=-5V3 Jr‘/scczj a,_-' 10V3 515 30°

o = 5V3 Ftrsec?

v Y SV3 frrsec
PEC L PR s
&, J0V3 s -



X = -0 t|set

"

-lo Ft/sec

2‘/238‘ v =50 ft \ X j
{3 =25 ft 4 T 0 4tfsec y= 5 fit fsec

U= W = ‘\I(—\O)z-&*loll = jodz  Fftlsec

o= ViTe g™ = VOO s 8 = IR Ftlsec

e, = l’/u - (-loi',ﬂo\_;)/mfi = %‘("5+§)

o e Contosy) B i) * A ol

Qe = Qe = 0ol = (mbad) = D750 4155 Frlsect

an = @- e = €lope 55)r (1SL 41517 ~ 2.5 () Mt
o, = N2.5% + 2.8 = 3.54 +t)sec?

p = Va,= (2) /ass = 56k ft

en = /o, = =BG [354 = - 2 ed)

e = T = 50&+25i/\]501+25L ‘:0_3‘14_{: 1—0,447;].
o T ©r votahel CCW A =  —0.447, 4 0.894
Vp= YUrer = (C100 + 10y (O814L + 0. 44T) = - 4. 47 Ftfsec
Uy =VUpBr =~ 447 (08941 +0.4471))= - 41 - 2j) Msec
Ug = V€ = (101 1 10f) -(—o.4+7_a+o.8q4j_‘)= 13.42 fi/sec

1O

(0

Yo =V €o 13.42(-0. 447L +0.894))= - Gi + 12] Fifsec

Oy = @ €p =C_‘°£‘ *’S:‘I.\ILQ'S'PQ e 'H']i) =L {HSCQL
Qpzare, = —6.7\(0-?(14'& + 0. 4‘4’7\-])2 - ‘o_L = 3i ‘F“t"‘lsec,?.




0p= Qr€p = (-10i +55)-(-0.4470 40.554]) = 894 Ft/sec’

Qg = GeCq = 8. 94(0.4471 4 0.9‘14—;) s o +8_i Ftigec?

v o= JX—L*\‘J—L = 56t +25* = 559 f%
T" = VY= = 4. 47 -Ft]sec.
Ug = Ve ‘ o= U‘;y(': )'3.4‘2./55.‘-'; = 0.240 rvad/sec

ap= ¥ - ré") F oz oap+v6T= -6, + 559 (0240
T - 3,49 ftsec *
Qg= 1o +2H§j 6 = ¥ (6o-278)
= geg [84-z2(-4 47)(0.249] = 0. 1984 vodlsec
e = tan"" (j/x) = ‘tfm—l (25/50) = bk

Note : Center of
QUryvature 1§ ot
l0,-15) ft

®

L}

N

L.

e

N

DN\
TN



_leﬁj Vo = 1R5 Ftfsec

Y1

| Pond

| " il

A‘:o\}_—, : l>

—— = —x

e

o \Go 25 25

(yards)

Time to tree: X=AXotVU, £ 0=0+ /25 Cos35°¢
+ = 0.%79 sec

Altitude : Y= Yo + Vyok - Zgt?

y= O+ 1255 35° (0.879) ~16.l (081 = 506 ft

So ball Clears (S\endbr) tree,

Flight time (g-e3) O=0+125sin 35" tp Il t¢”

1§ =0 (launch bme) or t= 4.45 sec (impact time)

Range (%~ e}) * R=0 + 125 ces35° (4.45)

= 456 ftor [52.0 Y
Ball lands m water hazard ! '



?__]’2/240 6= G cosw?l | 8= -Guwsinwt, &= Quicos pt
T Gik, deo, Reb, Reko

From £3. 2/19

a, = 0~ Y éc%z_wz;/}v 20t cos?y

@, = bcosg [—%wzcas wt) =26 (-G w 3th wt)K si
Q3= 0 + 6(Qw sinwt)’si, ¢ 60:59‘
At A coswl=-1 sinawl=zo
Qe= -4k’ 4 = bwGcosg, a,00
5o a=bVk*t w98t cos’s

At B cos Wt:o)

Surwl=1, $=fz

SO azbk) K+ 4wk




\ ’_I'%_‘t__ = 008t
*2[2‘”' Xp= Xg ¢ Olbsin =
mn Tt -t =0
ar < s =
\ \ t =1.473s
Solve Y\uY\’\Ef\CGL\J 4o obtuwm

= T8 v
Then x = 0,0% (I.+'73)‘ ®



%2[242 _ dV

Ua— V gy =H_j rkut =:— %:km
j_vdv_ =jd A IRE
_SHWL i Y J77TTT7TTT777
0
2 In | —3+kﬂu = 3]:
2k ! n[:ﬁ—ﬂul ]= S'héu_\/%[)-em&&h]

GNEQ Numbers @ 5 = \/3?2 [] -e ZK(O_ZOO)J‘

Numerical Sslution k = 0.00323 +!

Terminal speed @ §=kv": 32.2=0.00323y,°
Ve = 99.8 'Ft/scc

Witheut cImJ V'= 1’23}\ ,{2(322 (zu =|13.5 ‘FﬂSCL

00
i S
s

y, Tt ey
N

o0 |- AN

o

o 50 U, ftlsec l00



*z/zq'ﬂ r— /00 “‘50 COJ& y 6_-_- 2f44/5 , é-=0
r= foa:ma 100 277 &
F= /008 cos® = 200 oS8

Vo= f= Joo S8

L
y--,aé 2(100- 50 cos5 )2 = 200-700 cos&

Zf )/U H/“"/aa}/j’ 4cos 6

a.= F-rét=200cos6 - 4(100- aacasa)
O +2(1005in8)2 = Joo smné

Hoo(cos & -1)

62 r6’ +2/8 =
At @=0 Q=a,=0
|/ Vi- & . T s
a-= Q +0 4001/_ cos [,rmce F §ré? conce/ ﬁorJ
§00 1 — I — b=2c
oo 1 / | — wem
J,.\; 400 — = “1 200Q
§ /7/ : §
- D
a

0 W '
0 20 40 60 B8O /oo 120 140 [E0 /&0
&, acgrees



e
6d8 = chmse de
eo o]
. . I
e = eoi-f TS\nel/z'
. 46 . 2 . )
Then e = I - [:e:‘+ —f'slne] 4

t =

]
sy
N
[« I8
o

-W\t\'\ ég:Z TOJ\LS\J:O-L; m] jzﬁigl)#ezﬂ%
@ Numerical \\n’tejm"c\‘on 3\‘6\&3 -t' = 0.349 s .
0.4

)

/,f“

ol

L~

L~
v

o O, deg 90



#20245| et w, =

€))
f

== 60 Si’f\ Nnt
BoWn Cos "\‘n"(
e = —60 Ld;\z's‘m wnt

Gn= le t = _QG;L U-‘r\l Cb&z Ur\t =

. ©.
"

360 Sif\ Nn't
9 8, cost nt
a=faZtan = 3'6ow/sin2unt + 8y Cos Tupt
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