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USE OF THE INSTRUCTOR’S MANUAL

The problem solution portion of this manual has been prepared for the instructor who
wishes to occasionally refer to the authors’ method of solution or who wishes to check the
answer of his (her) solution with the result obtained by the authors. In the interest of space and
the associated cost of educational materials, the solutions are very concise. Because the problem
solution material is not intended for posting of solutions or classroom presentation, the authors
request that it not be used for these purposes.

In the transparency master section there are approximately 65 solved problems selected to
illustrate typical applications. These problems are different from and in addition to those in the
textbook. Instructors who have adopted the textbook are granted permission to reproduce these
masters for classroom use.
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o™ Story - o= = (32.’2) -t‘io' ) —t%'z Z.36 sec
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TZ e =RE -39

For the stangard form for rhe Soltiorn oF Fhe
Srrst order Jinicar aifrerentra/ eswa From /
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v de Sl L & e ét-j)eCtdt
= —Cf ‘é -éé 9
Ae *c—be “c
. - = - Il
when 2O U =0 So OF A F; A---Z-—_b

_/9 _* -ct % —bt
7% V-(? c—_—b)e "Zf'ée —2.9
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x=1’a+)§°=,45/'nz&t+5cas&t + ZK'f
L= Ak cos kot - BRan ARt +5, =0 for t=0

Jhus o =Ak —Offz , A= -K/g3
z=0 when t=0 so o=o0+8 +to, 8=0

Thes  g= g5 (RE- S 2)




| T\
t . '
o LLis | - e t, sec

at+bt+ctiats
Y(o)=a=o TE S bt+tRct+3dt™

dv
dt g, = © > b =0 T 30¢ + 6754 =0

v(5) = ¢ (U8)*+ A(15)? = g0 (2B )

3600
: -2y fF
Solve +o obtaim ¢ = 1564 Ft[sec? | d=-695(18 )
2
VT 1.564t-0.0695 £3 Aoy 0<t< (5 sec

$= t(l.swti—o.omst’ dt = 0.52jt>-0.0738t*
5(153) = %30 ft ) 330 ft alse Covered dUYit:} dece|,
Distance durinj erdise  (R)(5280)-2(8%0) = ¥ROOft
AS=VUat ¢ %3o0s= %s(iﬁi}At) AT = 15 sec

Run twmt t=- 75 +2(|S) = |05 sec
a= ¥ = 3.3t - 0.209¢%
da

o€ = 313 -0.417t =0 | £t =15 sec
AUpag = 3+13 (15)-0.209(7.5)= = 1173 ft/sec®




0.03L — 0.054

= L5i-25) =

0.02 S

N 15%2+2.5% = 2.92 m)s

- 2.5 5 0
—_— I = = O=-
.5 3 )___51‘9__






2lel | o = &Y

= Av At
bivej = [u, - (eazi+3.24))] [ooz
Y = Vg, = 6R0L T 336§ m|s
cose = L Z
’U -
U= '\/6.2021»3.3!»7‘ = 7.05 m|s
«=VvV4*+e2 = 12 wmfs*

(620 +3.36j) (AL +64) _ 450
c 6 = = = 0,
03 (7.05) (1.21) 509 ° 884

21.9°

()
I




Rfe2 | - 24F_ 4t y=3t*-Ft3
No= 4t -4 g= et-t*
N =4 mm [ * 5 = -2t
At £= s (X =4=)-4 =4wn]s
{5 =6(2)-2" = T mms

= \Jx —rg) \/421—82 = %.94 mmls

<
0 x —i— tan A T 634"
At t = " = 4 mmlst
= (-2(2) = Rmmls”

a= JE*ey"® = x/41+27-= 447 w5
-l

Es
©, = Ttan i = -tan "Z; = 26.6°
X




2[e3 ,,.U—Se. Coovdinate or;\jx'v\ ol & l

L —-
Aerly Y= Yo +¥y,t- =gte at B X

, 2
—4=0+0-208)tg , te= 035

Apply A= etV b ot B 670+ (0.903)
Vo= 6.64 wis

ﬁ‘PP\j 3-9‘1 @ cC: -8~= ""‘z':(qg\stc,z
te= 1.277 s

Apply - o BC s+b = 6.64-(1.277)
S=249m




. . t = _
2/64— U=s = = ) Uy = Z"M/S/'UB
AUy = Vg, =V, = 1| cos 30°~1.0 cos G0°
A’U\Lj = ’\)Ei—\)ﬂ\\) = L sSIn30%~,05n 60'= —0.3|
AU= +f 04537+ 0.316%
= 0.552 mjs Va
The average acceleration s
AV 0.552 X
Gy~ At T o020 T 2.7 mls
AV 0.453L - 0.3k
(0% = —_
—av At 0. R0

"

=2 .26 - [.580) ms*




2/65| _ Uy t
%=12L, a¢, =/2tdt)-Vx=4+6t2

4 s
y=4t3-3¢ Lj’,:\y :./Zfz_jl azy = 242

when t=13cc, = 2 +6(13) = s0 111/Sc¢

.
Z‘/y': /2(/8/_3: 7/4,/‘% /‘3'45Jcc
VG Y107 7 1328 s j
- - o —_—— e —
8=t~ G i, = fon Ypp* 429 X

a -’-‘/2//):/2/'/7./.5%2 2 ;
X - 2 2 2 n.

- 0 - / 2 - R —_—
2y = 2d(1) = 24 in./sec? “ de 4 )/2 i 2_6_9&2

8.=ton™ A, ) = tor"C4,, = 634° in
X Y, 72 26.9 =
63.4°
---—-x




= - 2 ' 3 . .
At t 25 {1-(2'2 “3’2\3 +%2§:23*§5:\

a = (42-3)i+3 - S Ay
oso - L8 @icEi)(siaayy ™K
N RS

6= [447°
Att=3s {11= (2:3*-33)L +(} 33)§= I +9)
ez (43-5)L+ @Y} = e FR

Ulla = 6=0




2/e7 l From Sample Frob. 2/6 u

2s = utsin2e _ 2(ucos8)usind) _tﬁ
J G A
But 25=22 £ UcosE = 30 fsec, wsmn =Y
So - 259 @ _ 22(322)
5% samee iy T 1 H
Also 4= w.3in% V.2 (17.81)*
/ —_— = 'y =z L7 =
25 25 e R



2/68 l V=600 mi/hr = 8§80 f#/sec

e 2
y o a, = -30.8 Fisec
| A [ .
B AL A
: v/ 9;30~32 | O = §80 St 60°-30.8 ¢
7/sec” | £80(0.866)
o | = = - =
6_0___ Ly t 30§ 24.7 sec
visyte2ay | g (880 5i060°) -2(30.8)

2
b = [268070.866)] . 44,
27/30.8) 7427 #7
9429

r h= - ’
or b Lig e 1786




ﬁ‘ﬂ Set up XY aXes «t the Inttial
l[ocation of G.

K= Mot Uyt 3= (U, cos8)t
5: 50+ \)ﬁot _%S‘tz‘ ' 3‘5 = ('\Jo Siﬂ e)t‘ '(:-'tl
Uy Uy, = gt 1 0T Y smo-32.2t

T= 0,466 sec
Vo= 16.33 ft]sec
0 = 66.3°

Sslve Simu \:tomec,usb N




2/70[%:;}:2:) Y=t C, g Zfr‘w/yeﬂto
. So (= Zﬁg'y 222 f
*QX:)'<:=4L‘ 92‘25" fc}' X =0 when =0 SoCé—o
x=2t%,c ) X=o whent=o So C=0
C 3/Px?
Elimnare g st y=4 = *2

or (y-2)°= 129x%

When xX=/8 £, i’-f%_./g 25—3:27 £=3scc
3

v = ?(3) 24 Z

JCC

g %=203)%= 8%

eC 2

v=//8 P JO f#/scc



I - = ._._L Z{'Z - 2_y_ 2(26‘_6>
__12;/71 Q-9 7o y=o0-39%, ¢ V5 V557

Yy

\
LW -
S——— —— X cur /428 5
o~ KSUL | w= 40/ 428
26m Y
!/'6”/’ =280 m/s

40 m



2/72' /x_ 400 m 5‘5‘,

T eoo s =

h= 400 tan I5” dL—=" |
b i

= 1072 m .I/ |

H Y

The equation of the poth (Sample Proklem 2/4,)
.
IS Y= N tan 8 + sz sect 8 (—i— Sijn here>

R R4

Se b = —g%,,: sect 8
9.81 (409 © .
At X = 400 m: b:_{_(_gCoT)?-—SEQZ'S

= .34 m




X= Uyt + _‘i‘lxtl :X=-USMO t + S5at<

3’Uot+ Stz- : \\jz UCQSG)tAr—Egtl

At B¢ {/K 0] S0 0= t ( USW\e‘sz\tB _t__ 2VYs\ind

y=h so h= UCose(Z“s"‘e) 21)5m9)
215

h=




2/74—' I“j Uye = Vo C0SO

l’UO/ - = ~ U3°: Vo S;“e
N
e >
A _.L_X
R B

M= N, +U'th @ B R=o0 +®Q QOS6>t{.‘- (IS
4 §or g, £ BITR B 020 2by, st~
(2\3; -t+ = 0, PAVANILNC (—t =0 15 lawnch 'bmt)(z)

3
Uoz SlY\ 26

(1) (R=<’U° QNe)(Z_UBi\Q_?_): 3

AR _ A . Vo”
& <O _g_ 2 Cos26 =0 = 6= 48°
Q - '\)e,.L S.\f\ (2‘ 456) - FUQ?.

mex 3 3




2/1% | Angle @ Jfor maximum ronge

minimem L 15 45°
Lrom Sample Prob. 2/6 ranse /5

2 2
2s = Y& s5;mz20 so 12010%) = % ¢
“¥s5in 20, =

(]

w=Y9.9/(12000) = 343 m/s

and, hence/



Ll
| £~ — |
| Constant | T
bl2
o NI AaiN
(Lx:o _ H

' : E\b
Vg -, TRay: At tee, 0-(she)=2(%)3

_ mu*sin?e
E= —=— —
eb

- =
’ubz\ljontajt i At top, O= usme—gr,; t
musin e
t= e E
2mu Sin &
N = ’U,xot ' S 2@(1059\(2{:3 = UCoSH —e—ET—"“>

2 mu s‘m6 _
e MuZsini@ | 2bcest o
Ch ——

= WCos®




000 ———S
) —_ ,78 m I — _— Y
3 - S I \\-—__‘ — -
G | : | 800
- A{' N . 5 - U t ‘\'

goo = o += (IR
.‘tz —
N-dir, + = U ) ) t=127 s
= Uy, t + Taytt
278 (1211)++ (L
e )+ z( z>(12.77)7‘

-1 g00
3950 _li

"

6 = tan




"

2/78, U’l = 'UQ Cos &

45 cos 40° = 34,5 ft)sec

Iy e
F\i—__’x Vﬁu = VU, sSn o = '4"5 S;ﬂ 40° = 28.9 'ptls*t
A= Ko+t ol wlll o Go= o+ 345 L

t = .74 sec
Y=Yo + ¥yt Egt T at wan

Y= 1 + &S (LT4) -1l (174)* = 2,57 £t
So water strikey Waf 2587 ft ohoe B,




Y
ﬂlg{.i Uy, = 45 cos® Uy = 45sin8

S‘trqt{\c)d‘. Detrming 8 or tht{nj +op

point  of wall j take luger of Hwe Valaes.
_ ' _ _ ko
K= Xyt Uyt 0 6O= 0O +(45c036)'t’t 75 oo

- -4 ., - ' ..é_°—
Y= Yot Uyt - 29t 3-|+458m6(+5tose)

— _Lo\2
.| (45 Cos @
|
Use cosze = sefe = 11tan?6 ¢ rearrange

2.6 tan® ® — o tan® + 0.6 = o
I\, @ must be

> (tan ® = 0.879 6= 4).3°

) : 4n
t6en 8 = 1.218 =50@,°N“S+ |ager nan
in = b ) G 50.6°

Y=Yo+Vy, -5 gt ek impack : O+ 4S5 S0.b"¢ -
6.1t = t= 2,19 sec

N = Ko +\)x°t: R= @S cos 50.5°) 2.19 = 625 {t
Woter lands 2.50 ft o r\bh‘\f of R,




2/80 I For y-motion @=y=26’/m/sz
y=$9¢°
For x—moﬁéﬂ a4,=0 So
x=wl
2
Thws y=9%X" =12V

—

wU=200km/h

2uz’ 7
= 200 [2(/00) _
X= 5z )/———————2?/ =25/ m
tan 102 =217°



9.9/ (3.5)
2(/.19/8)

1441 m /‘3




2[82] (@) v, = 140 Ftfsec ond 6=8°: U
’)(':'Xo*r'uxo“t@Bt 2oo=o+Q4ocm98°)t Lﬂ___,,(
T = 1.443 sec
Y= Yot Yyt gt @B
~(1.5-h) = 0 + Mo sin 8° (1.443)~ %= (32.2)().443)"
h= 2.0 ¥t

(b) Uo = IR0 Pt [sec and 8=)2°:

A=At \)xot @ B: Roo= 0 + QZO cos 12°)t
Tt = 1L704 sec

Y= Yot Uyt~ =Zgtt @ B

_ (7,5-»\3 = 0 4 (Rosm 12°>(¢,704->- “7:(32.2) (1.704)2
h =327 ft

(Tn basekall, The time of flynt 1> critical

low Frajedories ) even Wity one hop, Gre lod‘rex.)



2/83 2
——————] y=%7‘an€- gx Jecze
cut
J
' lelt m= tan&
se¢ - — T T
! wg,oofﬂ, - WA, Sec’@ = /#tanS =/-,<m2
_”Ex.?;:_%?” x 2
2 uy
V= }CM-%(/;‘-M!) m- - (
22
AL A - 200%)" . 4 2(/0)/02 ) =0
32.2(%0) 32.2(%)
- 6.901 m + 17668 =o0
- 6 o/
m= =5t —'\/fS 901)°-4(1.76¢8)

= 90 V40.96<
6.7 /L; = 0.266 or 6.635

-/
B=rton m =1491° (or £14°)

wi)=o



2(84 | Set up K-y Coordingpes With orign ot A,

AL_'__ 'UUBIZS S;"\e N

ENaluate \)\\;’: Ui): ’2:) (\\) ’\\)53 at CQ\\W\J :
0% = 25sin8) 2(18) (5—0)

6 — 23,3° ' .
R = Yo ZSin 26 — 257—51\'\ (Z' 23,34
Rcmje = = -

R = 46.4 m




2/85' X——-—/-f'u?——oﬂ
8 __ — ,
, .5
o / /]3.5
S 39/ [
'y

ay,=o: X=Ut = 3i=Vlg

T
Ay=3 ¢ Y= Uytrzgt
8.5-3.5 =0 + T 32,2ty tg= 0.55Is«

Then v= 31,13 = 03';5,7 = T0.0 ft/sec
(4717 mllhr)

At B ¢

At ¢+ 85= H(322)td, te= 0727 sec
S+ 39 = "lo.o(o."lzﬂ , S°= [1.85 ft




2 /86 |

s 39! |

0 =0, X=VYy t ' 39= 1.3 cos5° tBlt5=O.334$er.
_ L T,
ay=9, Y=yt 290" ¢ At 8,
55-h = 1.3 s 5° (0.334) + i(32.2) (0.334)1
h= 0.29% ft o W= 3,55 n.

At C: 85= 117.3sin8°t, + lb.ltc?
Te = 0.4175 sec

x-equaton at C: 39+s= N73ces5°(0475)
S = 16.57 t




2/87 57, of /‘raJ'ecf‘or)/ /jam/g/e Lrodrerr 2/6)

2
yl y=Xtan& “2‘9;2 sec%o
u=doo - |° =%t gx? 2
7 - n& = S (/#ran ),
M/s:}/ /.5 hm
L9 e Swbst fute valtes & 33/
A I hm

98/ /a‘ooo)z
/500 = 5000 fan@ - 2 (400)Z (/+ tan %B)

or tan%e - 6.524 fomn 6 +2.757 =0
So/lution g/ves roors 9/=26./° g 92'—‘30.60




2/33 I Set up 'X—J axes at A )“I‘mje't at B:
.tj: /’Uo

[ o
30" _
A
X 8

X-eq.: Mg = fu, cos 30°)t
. o L 4
Y- JS = @0 Sin 30)‘t‘ th
For Ag = |12 ') 33 :-0.333‘:{'[)0"-‘ 20.6 ‘ft/SCQ

+ = 0.672 sec

_ . £t
For g = }+j Yg= —0.333 {vo = 2.4 gec

£ =0.723 sec

So The range 15 R0.6 £, < 22.4 ftjsec




K=UZ‘J y: Z/gfz‘

e 2)’ -— g
X=uyZzz ) w=X ——zy

Knay= 120 + Z?—.g!: 145 mm

m,

2
XMM = /20 —;—o,«-g—o: 75 mm

a = O. /45‘ c.8/ -
max )2(0.030) 1135 m/s

9.87
L2 0095\ 7" = 0.744 m/s
am;n 2/0'05;0) ___/._



Q_/C?Q_I Set up Y Coordinates ot 6
N - €q. /)(Br(s’b cos®)t
y-e i Yg = (Besnejt - lelt®
Selutiong
For ng=40) yg=- = ' (fop of Stake) :

O=343° or B = B31°

For M8=40') 3&:-—3' (loo’(tom O'Fs’ruke):

6= 2.0° or B=547°

Ranqes @ 3.0°<9 = 343°
N

or 53.0°26 < 54.7°




R Set up X—Y Casrdinaes  uith orgm
. [
at  velease ot ¢ |5

Uy = 40 M|s
XK= Koty £ o€ witt : 2o=@ocose)ty ()
Y= Yo tV bt-"iﬁt?' at mitt
. 9.8
—18= o+ (4o sme)tye - “—|‘t$2 )
|
(l)" Te = Scose

@ 8= -tshe Gae) - 13 (Fewe)”

|
Use Gss?a = tam O+|: 226 tan & + 20 tan® - 0,574 =0

= 8 = 1.640°

K0
o —— Hd d = R0 “an 1.640
© = 0.573'

h= (22406)- (0,573 +1) = 1227 m



2/‘12.| Use /;(-\\j Coord;ﬂQ+€5 Wit ori)\"\ at The

N N

release poink 'L oy

M= No t ’\),x t (@ hooe . 1315 = O+@0 CosSo")tf
o

‘t..p = 21.4'/’1)0

z
9= Yo + Uyt = Zgt T @ hoop :.4 §
: _ 2).
3=0 + 'UOS\n50°(2-.L—:;)‘ l(;.l( Vo

V, = R3.5 ‘Ft/sec,




2/93»’[ = 300 /3,¢( = £3.33m/5

I yzso0hmy, ST 4T@2O

Al/;’L.__\ . = 83.33(0.7071)¢ = 58.93 ¢
0 NI _ :

95 \\{_500"1 VEuUt SO +La "
l"* 5 —f ~500 = £3.33¢(0.707/)

/ 2
) 7‘—2-(-‘/'.?/)1'
or T5=12.0/¢ - 10794 =0

f= 2osz 1//2.0/27‘—4-(/0/. ?4)
2

= /7755
(or - 5.74 s)

S=58.93(17.75)=/046.2m or 551046 km










_ - __\—- o -
26 = tom (“ uw) \go— tan” ("\'G‘r\o\)
= 1g0- (9o- ok) = 90 +
o = 9044
2

Speci‘ﬁc_ Yesukts | & =45°
6o °

=67.5°




—_'IMZ/?G 57 of /aaf/') Y= x rone - Za,?-ca.s%

Let m=rtane CB/;?’-& =5 =/ +tn’® = trm?
IX 2
223 (1+m?
2u 24y
/ —_— =
= )m # ( * 9)(2) o
Roots are egwal f 13ccimmnant =0

Thus 244 _4(/ 2“‘.}/

2

Jhus Y =mix -

or

e
2 2
Jo /v f :.‘_('_ - .2_)5
e oy @ 5 V=25 T

a vertical parabole



2117 a, =V = ©9%%4 = 0qmis>
(@) at=v =0 so a=aq= 09 mfs?

) 50 Q.::‘ \th?—"" Qr\z_

= 122 +04* = [5m[s?

(b) Qp=V= 1.2mfs™




(%8 Q, : Speed N ’mcreqs'mj , he PO Cuvvalve

Q, ¢ Speed \;\Qret\éw\j y car ‘hum'wﬁ +o left,
Gz * Speed Sh‘\'\'mwj } Car *tuvm‘nj v left,
Qp * Speed dtreasiy | Car hvn{nj + etk
ag * Speed d{creaa'mj , Ny Gatn CoYvodwe
A ¢ Syeed deueqs\iz}) Vg Jﬂm\‘wﬁ + r\jh‘c.



2/99 | @,= v - (45 49) /300 = 545 #/sac’

@ VaEe g, aatar T 230 e

or Qt‘= i3930 = 572 m/ﬁ;r each second mc’rcoa/nj or
dc‘frcas;n) speed



2/Io0| @ =g, = v}
_—_I ” U/ﬂ/ v =W>an =V//00'On6)0t5(7'?/)
=z 2208 m/s
o Uz 2208(36) = 795 km/h



v V7 2
2lor| g =an="/p uT=fa,
f=49% + 2 = 100 m VE= I00(0.4~) (9.%!)
vE R D T e




2
_ : — 20 /«9’52)_/2_/_=0,25?m/5
2/102) a=g,= V§ = AL Zeerme

2 60



. 50 _ loo 4 IZQt
i‘l_ﬂ_l —U_—- UO +O.t—t * 3.6 3G

S
Qt*: —l./57 MIS‘
\/ 24ap? 2=\/|.157?'1-in
a=\Vag + An -
Gn = l.é3| MISL
l |5'7 6 R0.83 mls
U +att ) {)208
Ffm An = 7’_) rz an 163

= R6b m



_ Bb-Rb
[0 w

= 0,1745 rad
Upy = 42 Ft[sec

_ BAVn _ was _ 4z(0.745) _ £t
Gn " At 2t T 384-364 ¢ gecx

= AUt 44-40 5
@ A + =
t g5 02 20 ft|sec

i




2[|os| A
y ———— Uﬂ IDB-O'Q

A
0.6 = .
SR
.6 m
50 _ _ 100
Vg = 36 ~ 13.%9 m)s) Vg= 37 = R78 m|s
Vg = Vo TaAgt | ay = 2181389~ 1,389 m)s®
vt 13.%9 %
At A : ap= T T oo 4,75 mls®

Total: a7 /475%+1389% = 4.95 m/s®
At B For ap=ag= 495 ms*
4,q5:\/l.38?1+ an

=z78%
fs" 0.6 )

\

an= 4.15 = Pg=l63.0m




A B
[Ye)
AU= RV Sm"ﬁe: = 4sin = MIS J 3
A B

At = r{A)G - 0.32156 = 0.448 s

Y - A6
o = AU _AsnZ= _ sin o
(oY) AT 0.4 A8 Ae/2

s A8 - A% 2 \
e A2 = rad sn aw\mls c?odlf'f.

@) 30° I5° 0.262 ©0.259 4.94 L
(0 15° 7.5° 0.309 ©.1305 4,99 0.3

(@ 5° =2.5° o0.043c 9043 4998 0,03

V* 2%
0.3 - 2 mls




- l
2107 /r ) Nherchan 3 3o rz
So —3r= o‘F"‘ﬁoRm

C6.370(10°)]%
[6.371(10°) + 0.320 (10*) ]

v = 172016 mfs  er 27~8(‘°3)-':7"-"

= q.82|




_____IZ/IOB From ag= ;UFE') 'U:-\/Er\f ) ’«/0.83("
UA: VO'83 fﬂ =\/O.8(?,g))(gs)‘ - R5.% m]s
113:\/0.83 f’g‘ mﬁ,% (a.%\)(zooj = 39.6 mjs

Poath BB offers a cConsiderable advantage.




2/109

.-Qﬂ: /”9'2::' /ecosf(éz

’ i
= (2. 7220107 s 40° (0.729x/0

z
0,0259 r1/s”

4)"
QJCU:Q‘




#(2.00) = 16.00 f#/sec®
4(4025)% 16.10 F#/sec’

it

g2 8 '2
2/ 10 | ; Q:ré
x <

4 oa-=re
¢

A/
&=60" / w : .
r=¢" 1 Q&= /6.00¢, + /6./0_@6 St /s¢ec

/ Y
&n
Ay= —16.00cos 60°- /6,10 5/n60°= - 2/.9 St /fsec®
2

16.10 cos £0° — /6.00 Sirn 60°= -5.81 #1/scc

N Q =
J Y
Q= -2, ?_é‘ef.&/_‘_/\/f/mz




2\ o = = 3% (17,369 ( S25%hua]?
%= r (3951 +159)(52%0)
= 29.9] fHsec?

R \=2 3959 ¥
Check j = jo (‘RMS = 32.22 3959+ 150 >
2991 ftfseet

I




20/3.6 = 5.56 »i/5%

Z/HZI Qf
"

2
a=a’

n

2 —_—
@2) q= 3(7.9/) - 556 = £35.2
Q,= 2890 rm/s*

z z
- U - (800/3.6)" -, o,
% //)’ P 28.90 1707 77




2//'/3I For /? @, U%- , U=)0.1(40) = 2 m/s
Q/=)/62n27c(7’t2:}/4°517*332: SO nifs*

ror }Z Q,,): UV}’ = Z?/o,og": Fo m/_sz
a;l/éﬂzﬂzf =V$0 430 = 5.4 m/s?




2//;4_‘ Q= 1.5 m/s? 2 2
/ ’\"ﬁ —_— ) Zz“gn +qt
I a=2%=a*ag*
l 7P ¢
|
Zn Y- —Ng=2.5 mjs?

U"’: 200)/2‘,32_/,—5’2= 2oo(2) = 4oo »wz/sz .
=20 m)s or 20(3.¢) =72 ke /h



. . T . 0.04406 ad/s
25| @ =vp=g, p= 277

00 (103) /3600
. 406 /180 z 2.52 deg/s
or = 0. o4 === T



@, = gsinIo = 8.43(0.5) = 422 m/s*

422 2
=500 ra,s = (3%00)’s 54630 hm/p?
T s? 2 2
1 v (Joooo)
. 720 ad T = g ——=
Mo "< Pz~ sdsi0 =16 480 Im
/.;00 h :
, U=q:880 - 8.43co530°= 1499 mls®



27| Relati '
elative +o space station;, aq,= re®
Wwere ap = 32,11 -Ft/secz,
rod

Thus 32,17 = (24-0 +20) 6% é= 0.352 —
N= 0.352 (5%) = ) -
: 2v) = 3.36 rev/min




zlns| a, = Up-vi (-3

- T T = = 1.5 m)s?
HG\‘F\A% ‘fhmu\c)h time fn‘tervak) y= 45 mls

Ap = \10»«:1-% an = '\/L‘Sz+<

452 \%
= 338 m/s’L

0,0b0

(34.451)
Ap, = ag = L5 ms?*




y 1 .0
,/t &= 74 / 6 -/
; y /U 27 = %ﬂr) ._?-
N /
. z-— 2 '1_ 2. 2 ’
1ol / o i 6% 8% 00 linfse)
| |/ @,z Y cos6 -x 5/ 8
I s AR = ) - 7 “
v X §(3s) = 3(¥5) = /%5 in/set
s
l Qﬂ.‘.’ U7;0 ﬂ:—z{z: /o0
L___ . / Q,, 12/s

p= +/1.7 1,



R[120|  ~y, =100 Ft[sec

DK
gsin30°® (@) ap= geos30°= p

{ : _— f: L - -Ft
XM gcos3es 357 Tt

\ Q

30, €05 3¢ 3 =-g sin30° = —le.| it [sed
9= 32.2 ftjsec?

-Ul

V=Uy, (b) Aan= 9= F_
(100 wes30°)?
(= 32.2

= R33 ft

v =o




21121 The time +tup o apex is Found from
-u\\j =Vy,- gt : 0= 100 sin30°-32.2 tup, Tup=1.553 %

So = | sec IS before apex. and t=2.5secis after
4 _
oo @) T sec ft
Gt(‘ —0__ | X sz (00 COos30° =B6.6 /sec

Ve 9, = (00sIn30™32.2(1F I7.80 /sec,

\ len 1):1]’0; 11}32' = %84 Ttfsec

Qa - gl]
{ X% Q:tcml_g‘

g Uy .6l
Q= 9Cos8 =322 cos I1.61° = 3.5 ftfsec?
. 884° +
f: an 315 w__
. _ . o 2
Ay = -9 sSin® = =323 11L61'= — (AR ft/sec
J

|
! (k) t=2.5 sec

————— X
/ le_ = 80.b ‘F‘t/Sec, ﬂ
an o U Yy = IOOsin30“—32.2(25):-30.55?C
2 - e
Z\\/ U= \f\l,x Tl\’a)gzl 9.8 Tt/sec
9 8 = tan ' ?LTU’; = 19.40°
ap = 9 COS & = 32.2 cos 19.40° = 30,4 Ftsec”
v o 91.8F
f - Gn - 304_ - 278 ft

Gp = + gSin ©= +32.25in 11.40° = 10.70 Ftfsec




2/122] 1eop ¢ at, the 500 (0.065) 0 = 15T Srfsec
y v, =/800(0.5)-32.2(/0)

n. U“ // -y

! *’__/_g’ = 8578 F/sec

A —— p—

v 4wy V=V%zf74z=//55?2f 5782

1

tu " \\l/ ‘a,, = /663 ##/sec

y 30° ‘9 \'n X -1 7, -/ )

T T e B= Ftan D - for 78 . 5y 30
[ /559

Q,,= g cosp =32.2(0.9376 ) = 30.19 )5
@ =vYe, p= /66373019 = 9600 7
” 7 i



2//23l dn = 'Vz/f = vt where R= 1738 F~m
R +h h= 200 km

9= 162 m/.,’ (Appen. B)

-4 (L )° 38 )2
2,29 = Jo /EMJ = /'62[-/—7_;:70-) = /303 m/s?

vls (17384 200) 1. 303 (3600)*(107%) = 32.72 (10%) (km [y )’

V= 5720 km/h




12.90 m|s*

\ 9= 9.66 m[s?

V=ay= 966 sin L50°= 12.90 = - 12,65 m[s2

Qp = §Cos® = qecos.5° = 9657 m|s?
y* _ (5450 /3.6)*
an 1.657

f= 1907 km




2/"25| (a) 6= &=0
y =16 5inb

z e Smo

y=< ré’ cose

- 2
= raww cos ©

) é:O, é-to(
\}‘/: féSIlna
o

V= ré sinb
2o sin b



2025 a,=03y=F > y-{ossf
Car R : Upy= o8 (101)(88) = 26.3 m]s

Car 8: wl&=w/@.z)(a,8\)’ll" = 23,8 mls
Sa  _ (88

ta = = (0.52
AT Va 26.3 =222
1y = SB - n (12) + 2(16) _ o s
Vi 3.3 I

Car A Wil Win the race!



2//2'-7| Accel. directed from A fo N /5

us=s17 970 /fm/h

¢ ST ANT T~

a=9=39 (_,_Q_'g;)z
- 9.:2//;?%2-/5)"‘:/.557 pmfs?

Q=557 cos & = /557 (©. §66)
= /398 m/fs?

v (179%)°

n p P /. 348(107%)(3600)2

=/84280 km



/) = l/ 0'/52 +~ O, 22' -0.25 /‘ﬂ./.S /0//}’661“/5}7 afpm‘/v)

=0.2 m/s

a 7// | p=0.25 /0.05=/,25’m
= _o. 75(34-)-0,5/-3.—- =-0.9 rm /52

5 ¥ 1 6

S0 /0 Con»;raf oe foaﬂc/ et 12 ¥/ 9 /'5 frnocwnr



»2/129 I Yi A Sin WA -
[._\_:/: S 3m %
%3111

T 2L — >

\ - =2
lj‘—‘ A s\n ux ) wheie, A= 3m ¢ WE =

|+ @]

,Rodf\s of curvatuwe [=

°\25/o\x7'
dy dty o
Ix = RAuwces wx, e = AW’ sin WA
df
Set 3 To Tt sk %mﬂtlflus Q mw @ =
£ X = 37}—
\ - [‘\\-\-{P\z?w Cos @I) 1} T=Z
f""""\ 2m \2 : = AN TR
+ H(_'F) Sin -r 4)

w"H



»2//30| 4, Yo d% 3 -~ [/f%]%
= Zat g X P g A e

FA

$e /d5 /mdx /m//( =———[{ V1+9x)% - ]

When Z,{‘=/5@Cl S=2 /n.' Z""")/(/'/'?x) -/] X=0.913 n.

ane = 32-}/0-‘?13 ( !+ .?x0,9/3) = 17.84 /.

— - = 2 = Yy - ; —Uz 62 y 2
V=5 =6¢ =6(17)=6 /o/sfc' 0”-2- SN 2.02 in/sec

9= 5 =/s2¢ =/201) =12 1. f5ec®

a=Ya4, +q,. V(202 2, ,2°% = 1207 w2, flsec 2



ZIISI U = fe_r + 00 €g = 1.5¢r + (24’7)(5%" Co

= 1.5er + 2 Tley Ftfsec

a= (¥-vé*)er r (ro +27é)eo
= i— 4 - 3| (5 :\F?b)z] er + [3\ (2 %05*2("5)(5%0 Co

= - 424 e, + 1344e, Ptfsect




2/132-]

Fosttion| r r r e 2 5
A + - + + + +
B + 0 + + + o
C + + + + + -

Netes : (I) rzo | G\\Aa&g de definttion
(=) v determined ky in spection
3) r found from ar = v-v8 =0
) 8zo | by definition m figure
(5) & =0 here | by inspechion
(€ 6 found from Gg= ré +2:6 =o



2//33 @.= r"—ré?zz o - 200/3’) = = 12800 mm/s?
. or a,=-/2.8am/s?*
4= ré ¢ 2/8 =200 (-20)+.2(-300)(8) = —8800 m[s*®
or  dgT- 8.80m/s*




2134

® V= rer +r8e = Ver + LQe,

a = (¢ -v é") er r(ré-\—Z?é)ge
= - 10%er + Rulle,
@ Ug = 4"\1_E_r + Zlﬂ.gg

ag

= Z-O-Slicir + Bvil eg




20135 | = 375 + 125 = 500 mm ved

" : x
r=o, ©°= 60(%0 = 3 rad|s

=-—|50Y—%"n'

) 8=o0
mm

Up=f=-150 °F Uy=ré = Soo (F) = 524§

= VU2 4z = A 1504 (524) = 545 o

S
2

g, = r-ve~ = 0- 500 (Z)* = - 548 mm s
Qg = TO +rRF&= O+ 2(—150)('"/3)=-3I4mm}52'

o = \/q(?—-» Qg = -\/(—54s)2+ (v3|4)£ = 632 roms”




Z—IIEE—I From

a=[v-r6*]er +[ré +=2rb e
v ‘V\M(\CR( ;=‘6'=0

a = \/O.Slz)'z . LZQ_(‘L

o,on =

é:Q_

) , and ¥= [
Si:ﬂ.\/lzﬂ} -\-41?
0.05 ‘!EL-Z(o.os)]ﬂ, L

0. g

SO\\]Q_ ..F“( & _

o}'g j\ = 32.38 M""S

0.0328m/s




2057 | r=t¥s  F=t® F
- nt s _ T omt o5t nt
g= 2 cos== ) 9 "3 J/n__(;_' 9..-7’%—“5_2_

or é= 25 r= 8/3mlr 4m/.s F=4m/s?
L Py, R /AR
= 55:73 - 0,707md/s
. 9‘*860.53£'.. _/22__0274/%4/5
2/;=r= 4,,‘,/5} Lzré = (83 )(~0.907) = -2.42 r/s
a=r- ré’= 4~ (8s)(-0.907)% = 4-2.19 = ;. 807 m/s*
Q= ré +2ré = (8/3)(-0.274) +2(4)(~ 0.907) = ~7.99 m/s?
Ther s U= 4¢.-2.92% m/s

= /.807¢. - 797 m/s?




= r® =30 (103)(0.020)
Q/_ = 600 FfF/sec
U= Y, [eos 60°
= 600/, 5=/200 e
. 2
Qa=r-reé
r

= 70—30(/03)/0.020)2
=57 FH/sect

a = Qr/s/'n 60°
= 56/p,866 = 67.0 ffscc?



- !

(_

20-12
7- 4

)

—3(&/5) =-5’m/\s"




2//40\ Acce/erar‘/m /n a// d1rectrions /5 zero, so
62,_ r- ra =0, r‘ /'a

S < / r s = A
sV r h/J‘m é, \/5/2 11.55 kv

r-—-— —-—

h= : r=1,L55%5 (-0.020)* = 0.00462 km /st

/olrm: =4.62 m/s*
6=60° . .
. veozsr_, verd| [sme = P/sine
O=-0020 rad/s
= /00020 o'afo)l: 0.267 km /s
(v3/2)

or U=0.267 /36bo)= 960 /rm//'



For (5=60° G=C:0°) ¥ = 150 mm

J

Uy = 15060.6) = 90 mm s

_ < ° e‘__ =90 C0560°_ oar_oj_
Vg = O =-Va Cos o s %3 3
Vo= f = UYpsm 6o® = 90 sin 68° = 179 wmjs
Qg = 9 = 150(06)* = 54 mmfs*®
Qp = r - éz .+ — B4 Cosg ho° = Y - ISO(—O~3)Z

.= -13.5 mm/s?

ag= T8 + 276 i-54 singe® = 1508 +2(179)(-0.3)
8=0



R[142 | ¢ = +/1000% + 400% G:LTQ '

-1 40 .
6= tan 5 T RIE 0B Foom
= %— = 1667 m/s 1600 m
K [T A 2
V= = VCosO = 1667 cos 21.8° = |54.7 m/s
. _ . d
Vo =76 ¢ —l6b.TsinRIR" = (0776 8=-0.0575 =

ap= F-ré*: 230 21.8°F 1 - 1077(-0. 0515)°
r= 1215 m|s*

Qp = ré-}-z%e‘ : 23| cos 1.8 = ‘077é*2(’54~7)('0'°575)
8= 0.03,5 rod/s®




Z//43| Qr= /"‘--1'9'2 where .ﬁv‘&-‘-o) ‘U’-—-ré
Also for 80, @.=-4, whcre(é‘n:UZo)

: . 7
So F-r(Up)--Up, T Uz(;’—-,-é):-vz > ;7



2(144/9= 0.4 + 012t +0.06t3 |r= 0.8-0.1t —0.05t%

e = 0.12+ 0.|gt? r=-o.]-0.l]t
é‘: o-3‘ot f _o|
At T = 2 s :18= 12 rad r= 0.4 m

6= 0.34 radfs |y =-0.3 mls

6= 012 radls* |y = -0.1 m/s*

U= rer + Y8eq = —03er + O4 (0.84)eq

= -0.3er + 0.336¢e m}s

o
I

Cf"—réz> €r + O‘e *r?Zfré) Co = [—o. I'- 0.4 (0.84—)er

T [:0 4(0 72)+2( 0.3 (o %4}1¢9~ -0,3826r —0.Rlbey /Sz

I Al _ o,
e\‘tﬂﬂ lvel “H g
x=90"t6+9, = HS.?"
o (Qr‘l




2[145] 0 = 0.5t - 55

rad r=16-0.2t m
6= 08 -01t rad[s ¥ = -02 mls
8 = -0. radlst r=o

Att=4s: ©

"

2.4 rad (137.5°) | 8 =0.4 radfs

r= 0.8wm
V= Fer + roey = —0.2er + 0.9(c.4)eg
=" NP
= -0.2 er +0.32€ W] N

b ]
v /N 1865

u= 0.371 M}S ‘3 / R |
B = tnn"(o = )= 32.0° ee / N %

%= ©+90° +@ = R60°

a= (¥-ré?)er + (¥0 +2¢é)eq

=[o-0s(0.9)* Jer +[0.8(-0.1)+ 2(-0.2)(0.4)] N

=-0.1280 e —0,240€p m[s% €r
-] 9.12%0 > //B a
a= 0.R12 \‘V\IS ; \B':'tan 3 240 = Z3 P \
c=8-9 -3 = 19.44 ° a,

€e



' = = 9 = —_—
v \’Ur\ U Cos ’Um‘;

0 :
Numbers = v' = 70 200 = 69.9 wmifhr

\15007‘-» 20%
The Factor of cos® 15 the basis for the
statement T\r\o‘t\ kinem‘c\c«{b \ vodear Cawn 3%\:&

on GCCuvake ofr \u\.)) ket net k%‘“) Spred meaguremnt,
As Can be seen hamauw) aderence to T SpRed
it (not relénce wpsn Co3®) s the bat prligy !



N=Am Y= Rm

NN T 2 k2l
A =-5wmls? Y=5 53
| W\ rzm'-' RI5 m
Lo o 20%T e () 200

& = tan + =t0m—l—2‘ +2b6° = 5(.6°
[y | 233 ' '
p= tw || e = ta 2 o+ 266 = 76"
X

V27 + 2B = 4 wmls
a = an"+ax" = '\,52+S7— = 707 wmjs*

F =y, = Vs a = 4cos56k"= 2.20 ms

1}
c
(s
Tl
+
<
b
o
"

Ug =-USINX = — 4sin 56.6° = = 3.34 m|s

Vo= r8 : -3.34 =256, 4 =-0.T4% rad|s
Qr:—q_ cos g =-"1.07 cog "ll.(,° = —R.Z24 MIS"

e . 2 - (K] r X “-ozssﬁ—
Qpr= r-vd*: -2.24=v-2{s (0.'74(,)) Yy = 0. s
de = & SME@= 707 sm L = 6.7 mls?

Go= 1O +28: 6712275 8+2(229)(-0. M), 6=224 Tt




2/ €o er Sin150° _ Sin o
_Zia.l " &/ R+h R
e~ P sin 150°  sin &
3G59 +150 3959
o 1:— — « — 28,%°
®+ @ +150°= 130° B= 1.200°
Y. = r= -12272=-V SN «
R R+h

—12,272= -\ Sin 28.8°
U = R5 474 ftfsec

Note :  Recanst ¥ is hearb

-1— s .
parallel Fo the hocizntal of 0 (B=1.200°), one
oktany a close a pproximation (V:'Z4\544—§?§3
4+ The <Qrect anguer \oj n‘ej‘ec‘l'lnj'@

(st\)m{nj o ek earth) |



2//47| r=kKe FeKO, I = /4@ Kot

/4 ar
Z/ocda zm( :)=“’7
/4
aﬁif'—‘réz : Ko - K& (wir) = Kex (/= 7;: )
dg‘ré'er'6'= k¥ + 2k Var Var 7 =
Ko()///-%’.”)"r/”” =Ko()//f—17f2"74

10,76 KX

- 2 2z
a' a,_ *4&

11}




o'a|

7 "‘“"—’4

A /ferno/rrc’.&,'

Usind = -F= bW | F=zo
U= bw/j/}ve
\l = ré = —Ucosd = ~bwch

a_"bw #r O
-
Q-l: /’92=-a.s/n¢9
2 .1
= . ,—(9 —r b tw 3
a J/na( ) Td”e

'3 3 2 . .
Lth = , 2xXX +0 = 2rr-

:_':__f‘r
ek o 3T spy (check)

et .2
XX +X =r-+o0

= — (=P ‘ bw 2
a=-X=5(x-r _
x ( /- h f“"ﬁ(wna bw)
6'207- / (059 bw 3
= = heck,
h [rrmﬂ sine| = @ (check)



2//5/A| r=r, + b sn2nnl r=z2nnd, cos2rnt
F = -4 nisnzmnt
9' =W, é =0
s /—-/—97 a.=-47 250 risin 2rnt - (75 + 4 5t 2777 z‘/wz
=~ (a7t s w?¥)é, sin2mnt - gt

}Qr}m” = (47 znzf-_wz)bo # ng

49=n9 +2r6, @ = 0+ 4irénw cos 2rnt

la

5/m4x: b nw



~N
S5
PO e A N
~. 5 // VU= A = 25 YY\(S
\// a= 0.5 h\)sl
Vg
25% = |17.68 m)s
Vg=T16 * -5 cos45° = 40063) 8=-0.0442 rud/s
a,=r-ve"

: = 0.5 ws4E® = € = 400 (—0.0++7_)’“
r= 0.42% m}sz

Qg = ré+ 2276 : 0.5sin45°= 4005+2(l7.68)(-o.o44§

6 = 0.00479 vedls®




21153| (¢

= 0,75 +0.S= [.25m ©= 30°

. < “rad
r= 0.2 m|s 07 0145 75
¢ =03 mls® 6=o

V= VU €r +VUge = rgr + réS'O

= o.ze, + 125(0.1148)¢g = 0.2 & + 0,218, =
Y= «['u(‘we“ = 0.296 m|s

0= Q¢ +18g =('r'—réz) er + (rd+2r6)e,

= [ro3 ~ 1.25(0.148} J e, +[1.25 (o) + 2(02)(01145]e,
= —0.33'u‘l'>_e_,r + 0.0698 e, W\Is"

a = \]Q("+ qe,“ = 0.345 m)s*

L Cos30°+ ) sin 30°

(1
A
0]
5
n

1Y
@
)

= -Lsin30® + ) s 30°

—

y=o.2[i e300+ 36+ 0. 23 Ls30% je3o?]

= 0.0641L + 0, 2%9] ws

a= -0.338[( c30°+] 530 + 0.06%5[-i530% 4 j e 30°]
= -—0.328L - 0,|08 m/s?




2/154-|6=22° 6= 0.0798 radfs, O=- 0,034 rad/st
r=2200 m r= svom/s, F = 4.66 mfs?

V=7, 4 :rd = 2200(0.0788)= /734 m/s

Ve Y 2y Q‘j‘ = )//5‘00)2 +(173.4)%= 529 m/s

N 7= /Z?ﬂ"ué/y;_ = Ibﬂ—’\:_:';4 = 19.72°
r\c?-l

\‘\l p=90-0-6=%-/9./12-22 = #89°
|

k '. , 2 2 2
) \| @eF-ré% 4,66 - 2200 (0.0738)" = 500 m/s

ag:ré#Zr’a’ = 2200 (- 0.034 1) + 2(500Y0.0788) = 3.78 m/s?
- 2 P4 2 . .
a-}/@ ta;s :)/f.a.za’) 7‘/200)2 = 276 m/5? 00 .

\

\ ar

——

\¢

a -



qmsl

5 K = R+ s cCog ot = R+ (setut +—|iqt")c05,‘
I .
=R+ Zatbcasx

5=55h¢

= '2L.ott;z' sin &

r=- ’Xz‘t‘\\‘ll = ‘\/(R+ Lat® CJ)SO(Bl + ("Za’tzs{nc()r

J R% Rat®cosw + FaZt*

Y ""\i( R%+ Ratcesa + 'h:az't4')./2 [ZRq‘t Cow-q-mlt:’]
- Tat (ZR cosa + at®)

\/ RZ+ Rat?os o + i&zt“"




R/156] From The solution +o Pab. 2/155 :
{/xz R + T at*cos«
y= ‘%a‘tz LR
- ) -\ 'li (Ltisi'\ A
e:-tqn‘(T):‘tﬂf\ ]

R+ Fat%cos«
(R+ “xat cosa)(at sma) = (Sat sina ) (Gt coga)

é = (R + T at*cosat) <
L+ [-&qt"sind\ ]2
R+ Tatteasa
Sim‘:li{D o
é _ Rat sin A

R*+Rat%*cosa + iqz‘t"'




2!157| r = 1.6 +0.3SIn % mo

~ 0.3 AT
¢ = - COosS 2 W\)S

)

X e 3 0.3'“1 . ’D:E- __

Ay = C-Y8 = T TZ—3Sw 2
Qe = 8 +ArO~= (I-Q,Jf d3Sn 2
. 0.3%
+2Z2\"5—

ft t=A1s .




1)

K=R+Rsm@= L2+L2sm 6" = 2.24m
Y=R-Res@ = 12-12c0568°= Obm
r= m2+37— = 2.32m) = tan % = I8°
= U= Vcos 45°= o, = 0.424%
oz

l();: - 0\"021 = 03 mfs*
foveti—onZ =7 2.32.(0.1830)
r = 45 ™ms
Qg = o Z - v8+276: 03 3z . 2.326 +2(0.424)
: x (o. IS’30)

8 = 0.025 vad|s?®







2o NN _ =, =
Uei \ v \/ZOO + 100

|9 \g T = 224 m

'U/ -1 100

|

I O}/" P—T &= Ttan 200
r - .

| ~

/ e\\ 100 M = 26.6°
a
ol O — N\ Ty

S

200 ac
U, = ¢ = Usne= I5snR66" = 67| mfs
Vg = r6: 15 CosR6bL"= 3246 ) 6 = 0.0, radfs
T .
@ =-q-kv' = =18 -0.0°1(1§) = —1206 m]s*
o= V-re’ i —IR.068nR66TTY - 224 (0.00)"

r = - 459 m[sz'

A = r6 +Rr6: =120 CoS za.g°=zz4é'+2(g.1n)(o.o<,)

8 = - 0.0518 rad[s*




2//6/" rors 26¢cos O  f=-26651m0 = 24K Sine
26K 6059

/ 6 Q r - F<9~~26K605¢9~7écos€(/<)

= —dbkPoso
b‘/ﬁ K Q ro + 2ro = O + 2(-2bKsm8) K

©=0
0 — 2ok %500 &

2=V2 G = 44k V5B rcosP = 2bn?

U;:r: = 26/ 51w & , Zé’:f‘é:ZéKCA’a

U=Vu-2 %2 = 2bK coms?t.

(herce acceferation /5
directed From P 4o C

Qrd 75 O” = Z)’z/é)




f:?/r':-?/wsé’ = =3 cos 60° = =/ 5 Fffsec

1 FO=U5n6 = IS5 60°= 2.60 fffsec

é = :'60, LS 2.6V3 = 450 rad/sec
/—z-/j/n 60

. .2 Ve 2y, 2 P
= : = = rd =~ (4.50) =169 2L
accel. =0 S0 @=r-r8°:o0 F=ré o (450)=/169,

§ @=ro+2ré o, = - 2r9 _ _ 2(-15)(4.50)

= .3 If-i"
r Y3 23 85&‘



2[163 l \or
5230\ _ £+ / |

U:\Z) l4“1<360°>s 17;8|q:5_cz, K B_~

Ug =16+ 17,819 cos 30™= §400(528)6 ),

Q= 3.4-8(10- 4) rad/seg 727.5
mt

Up=r 1T 8[9sin30" = ¢
: £t
r = 8910 —= -1 [ 4200
sec @'—"tan 1(7275
=30°
Qg =16 + RF6 3 0= 400 (5280)0+ 2(8910) (3.45)(15Y)
é. = *\.3(18((0‘7) radlsecz‘

ar= - -r8 ¢ = TI5= I - g400 (5280) (3.48“0"*)2

r = - 1.790 Ft[sec®




2//54[ ot rcosd + 90 cos 30° = 300
rsin® = 90 Sin30°

= pRt+6
e ‘6/4 solve § 5t [=226.6 mm
& =1.96°

y'=30 +1/.46 = #.46°

I—(———Joo mm-—-——»-l

= 90 (60) = 5400 mm/[s or 5. 40 m/fs

62,, AE,g = 90 (60)%= 324 (10") mm/[s* or 728 m/s”
. 4 = ACﬂ =0
yUsiny = 3.40 S 41.96°= 3,58 m/s

U= fF=
7

cos 41.46°: 405 < .05 rad
U ré = Ucos y = 540 mb 0= e =766 %
a, = F-ré's acos T F=02266(17.66)% + 324 cos 4/.96°

= 72.29 » 242.83 = 36 m/s?

- . e =278 asmy
= =-as o — -2
de re +2ro a "’3’; = Ve ra
2(3.56)17.86) _ 32% sth 4/ 96° )5 ,“,
0.226¢ 0.226¢ ~"~/vI0

= -




»2/5| 26 =p= 45° 6=-z225°
é ﬂ: d
Because 6= L o= =

=2 ME A\ 1 =45°
ﬂlso) 8 -—EZ— i 0 '
r=2bcos®, r = - 2k6 sin 8 I'=-2b6cos o
r= 2(]20)cos 22.5° = 222 mm

= —2(\20)(2) s 22,5°= - (83,7 mm/s 0
r=- 2(;20)(2)2 cos 22.5'= — 887 mm|s®

0= V-6 = ~§87 - 222(2) = ~ 174 mn]s" or- 1774 52
o =0 +2¢6 = 222(0)+2(-183.7)(2) = - 135 mm|s*
or Qg =-0.7135 m[s?

Second Selution: Y\
@p)e = b =0 e~ T
@p)n= b($1= 120 (4) = 1920 pm)s*

ap.=— 920 cos 22.5°= — 774 vm|s"™

Qg = ~ 1920 sin 225° = - 135 mm)s "




C 7 = N=XKo¥V, t
Gl P )
| oo frfee 2 =0 +100 cos30° (05)
A Ve
e _2Y

: . t
= = 0= —
n = V °_ |60 CosS 3o 86.6 se

Y5 tV ;t-éﬁt = 6+ loosin30°(0.5) - 16.1 (0.5)%= 274t
g = V-9t = 106sia 30 -32.2(0.5) = 339 Fifse
r= Vx®ry> = 4332 L2707 7 510 ft

2 tan™" (%) = tan"! (27.0/4.3.3) = 319"

o o™ (O an (559501
£

y

0]

= 21.4°

= O-« = [0,54° , U= \Iriz,,&"' = 93.0 ft]sec
r=Vces@ = 93.0 cos 10.54° = 9.4 ftjsec = ¥
Vg =~ VsSim@ =-93.0 sm 10.54* = -17.02 ftse
£17.0Z = r8 = 510 e'J 8§ = — 0.334 rud Jseg
a= 3 = =322 Hrfsec?®
Qr= =9gSM B = =322 T = (703 frfsec®
—17.03 = 'r"—ré-"zF-5|.oC-o,334—)1') r = - .35 ftfsed
Qg = ~ 3 s = —32.2 Cos319° = -27.3 Hjsec?

—21.3= r8+ 2¢6 = 5106 +2(1.4)(-0.334)
& = 0.660 vrad [sec®




z[l67 U= 4i-2)-K M}s) U=\’42+2—z*|‘¢=‘n58-§m

A,= asin 20°=3sin 2= 2.74 m|s =
oyt _ MY _ 458% _
From An~ P ) ]O' an 2.74 = 167 m

Y =a, = GCOSRO® = RCosR6® = 7,52 ms™




2/163 Uy = 500 sm 60° = 433 .'Ft/sec_
’leyo: 500 cos 60°

N

=50 *F‘t/sec,

Uy = Vg - gt = 433- I2.2 (20) = —2I| ftfsec

”\J,)L:j = ’UA/Q)Q = Constant = 250 ft)sec

1)%: '\qu cog 0% = 250 cot 20° = 235 ftec

Uy = Uy, SM" = 250 s 28" = 85,5 Fsec

dxj = \),Xj—t = 250 (=e) = 5000 ft
N = c\& cog 20° = 5000 Cos R0° = 4700 Tt
Y = clrx\\) Sin 26° = 50600 sin =20° = [T710 ft
z = Uzot-%_—gt2= 433(20)~ lb-] (20)"= 2220 ft




SJ + 2k "‘lsl = 5-“-\—3‘»2‘:73‘:

o= 3L -y-Sk MIs ez J3Z41%e St = 5_3_5-;-“-;_
_ OaF Yo _ -\ (3)-3(-)-2(5

o= cos” [ L2 ]= cos[ 7){__5) ()]
= T4.6°

In osau\o:t'\rls plane ¢
' V= acog T4’ = 1.57] mls?

Ay =& S T46° = 5,70 mls®

_ Wt
- r )
N S

P el = $.5im



Resolue w along co de, . dicectuns :

e —usn @ = Vg

e, E W CosS 8 =7V,

Now vesolue V¢ aleng €g teg dvectony *
€g b Y. cosp =  Wcos@cesd =

s * “Vr-sSwm®d = -ucesOsm o =

Ug
Vg




217/ g-_"rg' g t=Ucwsy so o= %fwsa”

: &= —:;__-5:/0.7660)= 2.298 rad/s

2 g
......... - Z %:9 wsr:?,g//047560):5:76m/\52

40° { @, =g cos J Sy =98/ (o. 7660)/0.64125’)
6 gesyr = £.83 m/s?
.. ‘ 2

a=rF-ro=0p -5(2.298)%-26.4) /52

g
0=V 55772 57C% 483%= 275 m/s?




/

Z
;—%77' = 0.1795 rad /s

2 = 20 2
=L r=0.349 red/s
/3 /80 3¢ /:

—i—q-//"= 0.698 rad/s
/

Use Cy /indrica/ coordinares

;= é(;as/; + C S/hﬁ ) /;= ﬂ'éé'/ﬂ/.? +CC05/3)/3.
/"‘.:/—5605/9-65/}7/3)%'2{— /—65/1'7/3 ,Lccasﬁ)ﬂ'

2= N 1 6 5/inf3 - C cosfs 2 = (b6 cosB + c.s/h,g)"/.?
Z=(-bsinprccosB)g’ + (becosB +csmpld
For B730° 1= (-300%0.5 + 200%0.866)(0.1745)= 4,050 mm/s

£ = (-300x0.866 - 200%0.5)(0./1745) °
+/-300x0.5 + 200 x0., 866 )(0.349) = -2.860 mm)s®

= (-300x0.5+20010.266 )(0./745)
+( 300%0.866 +200x0.5Y0.349) = /26.30 mm [s

2. _ 17823 2 | n= 2 ]
. m:‘/ﬁ ' Q VQ', +4 % a,

| = 2/8,5 MM/jz

A







= YO CLos®

(3 N n' . . . L

K =-8%cos®, y=-ré e 2'=0 (2 = 0

Compsnent relationsmgs @ (4 = x' cCos 30° + = 'sin30°
. \ . "W - []

(S\m.hr Reokow et 9T Y |

Z = -~x'sin30° + & Cog30°

Thus = Y
Xx= —5 ¥ cos r‘t 3— rsn+ T \ gz=-%rcs vt
= Yltset 2= “iUSin Tt

X = E‘USW\ rt Y

T
- {3 > » _-Y_ .
io=-T WYt §e T shey, 2RAT F ot

Note thak Positien rRladlmships do nst  includg
The Constarts GSsocisked With the orygn  position.




7//75, 74:155/}7/5: CS/}.’/J"

2% e Geré Lsing)K = ke sings
—/3-;/——44-&;> :[ 605/3 = CCos/g

=K V)//CS/n/ﬁ) +(/<Z.S/nﬁ) ,;.[ccasﬂ)
=V c2r kK sin*s

a, = /"?-réz = O~ 15/'np [/<2) :-Kzls;n/ﬁ
S/6 4256 = 0 +Z2¢ SinB (K) = 2Ke sinp

@y = W;_,-O

a-= )//-/< £ 50128) “rl2k; sin 8) —/<5/nﬂ)’ 2% 42




250
___12//76 0= 08 m|s™ V= 3¢ = 6% 4 wm)s®

I a

I y . 7
ohm=——"T" R 7 y=zv,tat T61.4+0.8(eo)

¢
%%\e Vo - |® =174 m/s
")\\Z_{— '85. -
N 2

S = Vgt + Tat® = 69, 4{68)+ 5 (08)(60) = Selo m
y = Deld cos I5° = B5420 m Vy
6

= ton _—i::: = (l.0° %
'Ue e Ul’

Y = J3ooozr 5420° = 6(90 m /

vﬁjz (174 cosiS° = 13.4 ms

Up = c = |I3.4 Sinblo®= 99,2 m|s ?

Vg = ro = |13.4cos bI.0° -
. 113.4 ¢os 61.0° .

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

"

Z = U= USnIS'= |17, 4sin15%= 30.4 ms
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