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~ PRE FLIGHT DYNAMICS-57 : Kinematics of Particles

Drill ;: Rectilinear

eYadvem)
2/32 A motorcycle patrolman starts from rest at A two
seconds after a car, speeding at the constant rate of

120x5 = 3333 mlg

120 km/h, passes point A. If the patrolman acceler- 18
ates at the rate of 6 m/s® until he reaches his maxi- 150 x5 = A1.b¥ m\ 3
mum_permissible speed of 150 km/h, which he Té '
¢ aintaing) calculate the distance s from point A to V0\51
faT the point at which he overtakes the car. 4\rc acb
malal Tih & P AMbt 4-- - &!' , | wotorc 3(\(
A va)'€ T\ Car
1 & XX, AN
p—— /| v X A /ANAN)
L A /\/ V\/ «// //Ll —Pt
—>
a: (-,m\S = %'qAS L/@
Q v /
H . (\v‘H WD TN
T Sca{ = Swmalor \‘ 1
= -0
Avea Gy Ar€amotor 6 ZH';? ll
BHL = 1 2)+(1-890)] 4163 t=6.045 s
L = 279.23 S
v |Sear = 33,55%27.23 = 406 m| :
1221. A particle travels in a straight line with - ofh weafile
agcelerated motion such that a = —ks, where s is the
distance from the starting point and & is a proportionality §5:35ft v:10 filg
constant which is to be determined. For s = 2 fi the
velocity is 4 ft/s, and for s = 3.5 ft the velocity is 10 ft/s. b= ea
What is s when v = 0?
5
\? dv: ads LR )
S 10-16 = —k (3.5-4)
f : j ks ds k= =10 5‘2(
= =10.1
4 2 B
v - \C 3 )
& : ) B ¥=0
5 14 z | #1 S
2
X g_ = —5(52\22) 0-16 = -(-104%) (5-4)
2 2 16 2
-, B
votg = ~k(s-4) —O — 4

s < 5c ¥
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Pre FI 81314 Dynamics : Kinematics of a Particle

12-29. A particle is moving along a straight line such that
when it is at the origin it has a velocity of 4 m/s. it begins:
to decelerate at the rate of a = (—1.50*?) m/s%, where v
is in m/s, determine the distance it travels before it stops.
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12-51. A car travels along a straight road with the speed
shown by the v-f graph. Determine the total distance the
car travels until it stops when ¢ = 48 s, Alsc plot the s—t
and a-t graphs.

1(8)
O 4t < 305 ?L;:”té—'ﬁ.&g
V4t F=~1(1-48)
) 4
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> C.l{ [ 2
L e S-90 = (‘if +1b{,> - (-J': xA00 +16(30)
\ 6

Q

S(305) = G0 ; o
\S o ~1~\ +16L -24Q
6

S(4¢s) = 144 m
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Pre Fl ight Dynamics : Kinematics of a Particle

Drill : Curvilinear
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A particle travels along a path (dun) described (afum) by the parabola

v=0.5x". The x-component of velocity is given by ¥, =57 m/s. Whent = 0, x

=y = 0. Determine (34111) the particle’s distance (5zvzn13) from the origin (ganw)

and the magnitude (vua) of its acceleration (Awsv) when t=1s.

Face : juenypovsky or phymath.pjue Tel : 074-346941, 087-6326537

=h.
b

anulag WD



Pre F |Ight Dynamics : Kinematics of a Particle
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2/72 With what minimum horizontal velocity u can a boy
throw a rock at A and have it just clear the obstrue- c %
; i =0
tion at 7 - Uy
A" N 4 Ag- ul =@ \ j
‘1 - i(j.! -

17.

'.LJZ L’kj \'
2 “\

tHo =0 *:‘(+g)’L ~@)
t =143 s um;m(:\)

AG: ¥, (143) ~5[V, 7 29,01 m's}

The truck (snuTIMN) travel at a speed of 4 m/s (ﬁm'mr'n 4 m/s) along a circular road {(OWWIINRN)

that has a radius of 50 m. For a shor distance froms =0 m, (mni'm:u:mee':'u 999N 0 LUa9) its speed Is
- -~ o & o - -

then increased by (ANITIVOITOUAURUYU) V= 0.05s m/s”. Determine its speed (INATUTITEITO) and

magnitude (¥41@) of its acceleration (AMANTY) when it has moved s = 10 m. (ilaTnideufilUle 10 was)
4/_-_——/ (2

¢~ £=(0.055) m/s VS CL\(‘ =@ =0,05:€ \T‘I\SZ' \?JC
d# \‘/\"/\_/ ?
at, |3y 0.0500:0.5 mly”
I
vdy-ads | _ 2 2
[ vav =fo,055c\s | SD O\
= m
\i""\? = 0.05% | a:JO 52,0422
2 14 2 O | 5 - m‘ﬂ
2 2 & l o
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12-24. The slotied link is pinned at O, and as a result of rotation it drives the peg P along the horizontal guide.
Determine the magnitudes of the velocity and acceleration of P as a function of @ if & = (34) rad, where ris in

seconds.

Uy R
S ek con P b (5 W)
‘,‘n 17 'HIrT el "l'(,(,f)
| Q - 3t
G
\ e

Here r = (500/cos 8)mm = (500sec 8)mm,
In the following use the identity 1 +tan” 8 = sec” @ and recall d(sec) = sec® tanf d, and d(tan8) = sec” 8 db.

'e= )

i O

- 500 SeC@-teng ( = | 500 sec tan

. _ 15001036 -G + lene secsden O 4500 (secB)(2tan’ 6.+ 1)

l_) N pas 2 4 £ -
. - seCe) (2) Teecy «+1eneE
v, = r= 1500scc and 1500 (se6) (3) [gec +1ene |

vy = ré = 1500secd

v = y/(1500)2sec? 8 tan?8 + (1500)2sec?B

v = 1500sec’ 8 mm/s Ans.
SRS

a,="r-r@ =4500secf(2tan’@+ 1) - 500secO(3)* = 9000 sech tan’ 6

ag = 79 + 270 = 0+ 2(1500 secB tanB)(3) = 9000 sech tanf

a= 9000y sec? 8 1an* 0 + sec? 6 tan2@

a= 9000sec’ 6 tan6 mm/s> Ans.
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154, (Wassannatiome e asusussiosdalamsudmag limacon

(r=1+05c05 O m)ilsinumis O = M4 urwdAniEn@anr 0.6 rads uazflAnm

2 5 as X
L%az;m 0.25 rad/s. AIMBIAUSZNOUITISAR (radial) WAZIBI219 (transverse) 9BIA2HIEA

WATAITHITY BBNIAE A ﬁqnf-?u'ag:ﬂﬂﬂé’u dr
@ ¢ 6=T) dt‘\\“ = 1+0.5C080 M = 13535 m
’ ral+035 c059"‘j ’ é) = 0.6 Ib‘dlf} '! - (‘~0.5§\.\/‘r‘\-»e) é = =B e m\S

-9

§ =025 radls® r

n

~0.5[5in@ -6 + 6(@se)8 |

ww A
0.5 [ gsime + () wse
. = -0.215% mls?
V=t =-0.56MT)0e =|-0.2121 mis|,

Fl

W= TG = (1+050051)0.6 =|0,e121 mls],

e « 2 2 = 2
&p= I~ @) = -0, 2457 = 1.3535(04) :|-0.?O5 mls

#
Gg = 7@+ 279 = 13535(0,25) +2 (-0.2121)G.b

- 2

|- 0,084 wmls”
12-194. [For a short ume the jet plane moves along a path o P :
in the shape of alemniscate, P o= (2500 cos 28) km’. At the ¥
instant # = 30°, the radar tracking device is rotating at )
@ = 5(107% rad/s with 6 = 2(107%) rad/s*. Derermine the i\‘}:\?ﬂ‘)&:"‘n
radial  and transverse  components  of  velocity  and Sh '
acceleration of the plane at this instant. %
\9‘—‘ G = 30
v ) r.:.=“25()()cuslﬁ é,) % 5"16 rac\\s
© % 2
5 a ® = 2x10 1adls
Qr / :
J\e / % T2= 9500 C0520 —> r=35.36 km

/ .

~250051Nn20 2) 6 > ¥ =-0,30b kmlg

¥
Yo
-3

---ﬁ,_/'/ Fy +Yr = -2500[ $in2e +© + @(60826)'29:{
/'/ LA P Q B 3 b —}2
/ r 4+ = =500 [(51N60) €Zx107) +(cosbd) (23(5%10)) ]
2 . B | =
\rcr =0 U
Y= YO =
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12-31, Thedrver/of car B observes the motion of the car at A. At the instant shown, car A has a speed of

18 m/s and is(feducing)its speed at the rate of 1.5 m/s”, Car B is accelerating at 2 m/s” and has a speed of
25 m/s. Determine the magnitudes of the velocity and acoeleration of A with respect o B. Car B is moving along

a curve having a radius of r= 300 m. \?A'B ; C\A,b
Yale = YA~ Vg
(—183 ) = (257)
&, =28 <18 3
o | ¥ = A 57:15* ¥:‘30."81 m\S

o/

oy
Alp © QAT 0p

= (154 +neg 1) ~L2D)
-0.92 1 +1.5)

- o \ Alg © JOCU +15% = 1, Fb6 mls?

. £y 1.5§

*12-200. Two planes A and B arc. flying side by side at
a constant speed of 900 km/h, Maintaining this speed,
plane A begins to travel along the spiral path r =
(15008) - km-where 8- is-in-radians; ‘whereas plase B
continues to fly in a straight line. Determine the speed of
planc A with respect to plane 8 when r = 750 km.
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Drill ;' Constrained Motion: . voeienisesssinsissvisias
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n
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¥.= 04189 wmls
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b) AMNFI89A B Lﬂﬂnmchu‘lﬂ 2s

B
. v 35, = X4 2 28,4480 = ¢
v E' \ (|\’: =
¥=04 ’ Sp+25. 7 L, )
Aa 1 m\S
4 ! ( B * 1" ...‘ “j- )
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2,86 Mg \ @ g

Tsoiuunoodmomsitio
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il 7 s waun

2

356 mls |

12-27. If the end of the cable at A is pulled upwards with aspeed of 8 m/s, determine the speed at which

block B rises.

Datum
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12-28. The cable is attached to the block B at E, wraps around three pulleys, and is tied (o the back of a truck. Tf
the truck starts from rest when x, is zero, and moves forward with a constant acceleration of g, = 2 m/s®,
determine the speed of block B at the insuant xp = 3m. Neglect the size of the pulleys in the calculaton. When
xp =0, xz =5 m so that points € and D arc at the same elevation,
Datom 3
L 5=
|

i

Da "h.m\

¥=omls

<«
)
.

~dY 240
. B \ A A\ -
o = 3v 4 e i
(%_‘) ; \ +/29<D \90 O e ~-——|>| Vs \&21 Qa(sif,o) ll
/Q’V XD*’/_) '\(Qz: O+2(2)(5) |l
/5\QB+£:34_—):O 'I"":JT’E:QBW\S!
\‘,( 52+25 ) —— e— —
¥, = -6594mls
Vp = 0594 mls 4

— —= B
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