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KINETICS OF A PARTICLES

(A) Newton Second Law of motionsfiiT: LR z F=ma.

A1) Free body diagram (FBD) and Kinetic diagram (KD)
A2) 2" Lawin z—y, n—-t—-b,r—0

/ 3

B1) Work, Energy and Power

B2) Principle of work and energy

30 ¢em .
B3) Conservation of energy
(. \

k=4 Ncm
25¢cm

(C) SERIES 1 : Midterm Examination of kinetic of particle £l 34V

(D) SERIES 2 : Reviews of kinetics of particles il XY/

(E) SERIES 3 : Preflight Examination Rl LEY4

(F) Momenfturm. ¢ ;hﬂ‘-} F ha: t (LAY E\l)
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Topic Kinetics of Particles : Newton second law of motion
SFymady - - , ®
@) FBD - MwnMnWhiI T TS E pY -T
b 3 SF. =may rSE-may
= 8 X PMNTY b WSt g r
[KD hfu‘ﬁm‘w w3 . I B =YY " O:2hmay
il B il b:2Rpmad,
Topic Kinetics of Particles : Work and Energy
4 " s = 13933
@ Work € . (e @ Enemy (.13)
P U= F-5 (s ( g 1
' - feds e e Yhan ke AT
h &
> - ;*h o A g e
@ ‘\/j (jh ‘ -1kxl|F-1mv|T11w
| F T
Faavwep . lU --(ka —1kx\
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@ (oE consevvation of eney @ SB*@-’O‘
+ rT TV, ZU = W, @ Se+ dadww
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Topic Kinetics of Particles : Impulse and Momentum
» - : T 9% 3
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1

Given: A 40-kg package is at rest on an incline when a force P is applied to it. The static and kinetic
MHs Mk
coefficients of friction between the package and the incline are 0.30 and 0.25, respectively d

o

Ve=0

GG

Find: The magnitude of P if 4 sis required for the package to travel 10 m up the incline.
$=10 v

teds

\ m=40 kg

A
3():&\5/ »
(2’0:0' g{ o

PCOS50 - § ~mqsinzo = ma,

L G | , o l \1/ ;
PCo550 PN -mgsinze = 408y —— walanel
, S=%ﬁ+%atz

10 - o+12ax(4)2

f

lﬂf, K= X
i w |
N :P5m50+choszo | ¢
- dy =125 M
52 |
0.6428 P ~025 [0.366 P + 40(10)c0520 | - 40 (10)5in20 - 40(1.25)
= B

0.4513P - 93,969 - 136,908
° P = e22.45 = 622 N
#

oV

Page |56
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b
*13-41. If a horizontal force of P = 10 lb is applied to
block A, determine the acceleration of block B. Neglect
friction. Hinr: Show that ag = a4 tan 15°.

IDS

P-R8\Y\’\5 :maA RCUS’\EO-W - maB
10-RSIn15 = _B_JjaA | RCo515°=15 -(3? Jaa
2,2 :
~RsiM5 =/ 8 \asti0 —@ RC0S15” = (15.)2p415 —@
2.2 32.2

® ;  -fams = 02483,-10
@ , 0,466 aB+15
-Tama“ (0,4663‘3 -\—15) = 0,249 ag o] -10
tan1s ,
dp ~ mls™ 4
d #

Fagt 5%



gnam|c ' Kinectics of a Particles
Engineer il

Problems Kinetics of Particles : Newton second law of motion n-t

ﬁThc 3-kg disk D is attached to the end of a cord as shown in
Fig. 13-13a. The other end of the cord is attached to a ball-and-socket
joint located at the center of a platform. If the platform rotates
rapidly. and the disk is placed on it and released from rest as shown,
determine the time it takes for the disk to reach a speed great enough
to break the cord. The maximum tension the cord can sustain is 100 N,
and the coefficient of kinctic friction between the disk and the
platform is g, = 0.1,

T ..=100N
Motion of AR
atform

£ P

‘k . .
.\_;,;;,‘r

Imzp
% % +disk MR MU

(a)

Aisk HN 9NN 1

n. ZFY\ = maw

T =my?
S o $Q ~
, kD 2 1 |
| V=00 ~ V:53Emls
. ZF“E :m'at
rk Wla\t \\0 i . ’
bt 3hemhy
=Ma, ! ‘ l

0.1(3x921) = 33dy
3, = 0481 wmis
wdaw . y=veal
5373 = 0 +0981 L

[ =589 g
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Dynamic Chapter 2 : Kineticy of pawticles R!GH.{é'DS Page |7

Guan :
Given: At the instant 8 = 60°, the boy’s center of mass G is momentarily at rest. The boy has a weight
of 300 N. Neglect his size and the mass of the seat and cords.

Find: The boy's speed and the tension in each of the two supporting cords of the swing when

e=g0°. 7 T

e

N

FeD ko

~ g
() W ¥ mwamens L PV 2) n: ZFima,
* ﬂ‘s e m*n{m * vy 200 =™ A‘fc:;" i: ‘—re‘tj
LA  2,80% :
T = 190,2 N

q | fat & i
wwit o {vdv: ads) A 6

¥ bl integrete 2V
fvdv- gfgmse) ds (&3 ds t J =

Q:’g%,

'd 90 57T
J‘ vay : J(Swse)rdﬁ ds=rde
0 e )

5 Qo

Y. :

> T grsine !so‘

2 - . o = e
¥ 72gr(sinac-sintt]

Face : juenypovsky or phymath.pjue Tel:074-346-941, 087-632-6537 saulns A%s
¥ ’_/2(‘{.‘313 (.3){ i ’E-l s 2,%0% m!s B

?aae 60



Kinetics of a Particles

L

ynamics §;
Engineer .
pEREIET n-t-b

g The 60-kg skateboarder in Fig.13—15a coasts down the circular track.
If he starts from rest when 6 = 07, determine the magnitude of the
normal reaction the track exerts on him when # = 607 Neglect his
size for the calculation.

me eokcs

v v . ) . z
N- mgsined = M Ve ) e e 1_
¢/ '(1 ¥ = Agn :qugfs[nehj
T

ts ZF'E =mat

y{% cos60 cpfay ~ (General fay=qse)

¥
an vdv: ads . 5°6¢
( vdy = (gse & ¢
aanues «2 d jﬁ ~ C,LS J-(gcose)yde
@)
2|V _ " e
%\O = §9sine|;
- ¥ - 00Sing -Q ~ P =]2005IN8
L ¢ = ggsin 1259
M@ N-60103 = 60 [27010 5N 60 |
~ i
4
N = o043 +300J3 =9004® N #
Page |61
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Kinetics of a Particles

g‘f{" Given: The package has a weight of 50 N and slides down the chute. When it reached the curved
portion AB, it is traveling at 2 m/s (8= 0°). If the chute is smooth,
Find: the speed of the package when it reached the intermediate point C (6= 30°) and when it

reached the horizontal plane (8 = 45°). Also, find the normal force on the package at C.

]
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Yynamic Kinetics of a Particles , E‘Qap : !
Engineer 4 ; : Q"-’-‘**"”\i‘ifoz ;
fé"% g
5 The smooth block B, having mass of 0.2 kg, is attached to the vertex A of the
1 fan

right circular cone using a light cord. The cone is rotating at a constant \;?-t

angular rate about the z axis s;lch that the block attains speed of 0.5 m/s. At
T )

this speed, determine the tension in the cord and the reaction which the cone

exerts on the block. Neglect the size of the block.
m=0,2 kcj

«

FBD <D

—_—

S /

\ .
\‘ / l
) | \ //. {
// /
- «{ e
. m3a
"'3 NES2 1 5390 t
ns 2F-ma. Nsin4__5?>° Teoe R TG A
h‘l(j .
5 o & O ¥ B /\ 33
TSIN33 - NSInG3 = MYy & i
S’ X
3 Y == ﬂ - : u
2 5N 0.2 (0,%) L.,- 2008in3%"
0.12 | <200 (2)
5
A - 3
61 A\'No = 2,087 ‘6 A =120 mnm
« 2ZF -
b b Ypéb w Ol E
T =
° o e L i L
TCOS3F NQsS53 = mg I T= .42 N
) o\J l
AT+ 32 s :
5 5N = 0,2(9.81) ' ; N = 0-84‘ N ll
AT+ 3N = 9.81 —2) SRS PaRR
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Dynamic Chapter 2 : Kineticy of particlesy RIGHT ‘%!DS Page |11

. Problems Kinetics of Particles : Newton second law of motion r-6

1 Given: Rod OA rotates about O in a horizontal plane. The motion of the 400-g collar B is defined by
the relation [r = 500+300sin nt] and [6=2= (€ - 2t) ], where r is expressed in

millimeters, ¢ in seconds, and 0 in radians.

Find: The radial and transverse components of the force exerted on the collar when t=0s

Q;:r 7‘:@‘) t:0 S
= 500+ 300 Sir\,’th mm F ss00mm 205 mMm
/\n P A j"' = 300TCoSTL mm|s r * 3007 mm
" S e o
i jf.fm:AoOﬂ (= -300 sinwt mmls r=9
o: 2Mct-at) rad 9= 0
Y .
S = 2% (2t-2) radls @ = -47
Aﬂl Yad\sz 6 - 4“1
FBD KD
’ M rusar Mae
. | »——rﬁ-» ma
- 1 ZFr=ma\,r thegs 2F, = M3y
» g 0.2 = ’ . . @
Fesm Lr-re ] r©~m3=m[r@*2r@]
: y ~
Fr=0,4[ 0~ 0564m) ] o~ 04@%1) = o4 [0.5(4T) +2 (o.3Tf)(—4TY)]
Fr 2-3158 N o = -2.038N
" e - " o » - "
oé ll‘-r ¢ 3‘\’58 N El o I—(_) > 3,04 N U
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o

2 Given: The particle has a mass of 0.5 kg and is confined to move along the smooth horizontal slot due
to the rotation of the arm OA. _
Find: The force of the rod on the particle (Fns) and the normal force of the slot on the particle (Na)
when 8=30°. The rod is rotating with a constant angular velocity =2 rad/s. Assume the

particle contacts only one side of the slot at any instant P

6=30 e =9 radls

KD
P r
=2 radis ; /
7 O .
>
~f
SN B
/ B g
9] /
N
‘\,ﬂé_\ smwé\
\"COSG=0'5
s 01 -; 'l‘ ~
, | | Y‘ 5SeCe ”)Fll‘n
& (UVW) = UV +UVIN + UVW F =(0.55ece-fane) 0 Fz0.6bb%F m]
e " 3 s9
d¥ [ 2(0,5 seco-tarte) 6% 4 0.5 5€C8) 6+ O
G : 9 6-300 ?‘: 3.%4(1
6 = 2 radls
g6 = o radl¢
g " O: .
re ZFr-maY_ ZF@ ma g
as x 2 5 = s
NACOSS‘W\%COSG s (T=Y(®) ) FoA*mgs\ne _NASiY\O -m (r@_,_zr@\

NAC0S30~ 0.5(4.91)C0530" = 0.5 (3,849 - 0,534 x4]
Noa =539 N %
Foa * 05(A%15IN3(¢ ~ 574 sin30’ = 0,5 [0.5%%4 (0) +200.666%)(2)]

A T1I8 N\
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Dynamic Chapter 2 : Kineticy of pawticles RIGHT "%IDS Page |13

Problems Kinetics of Particles : Work and Energy (Principle of work and Energy)

1 Given: The 10-kg block shown below rests on the smooth incline. If the spring is originally
unstretched,
Find: the total work done by all the forces acting on the block when a horizontal force P=400 N

pushes the clock up the plane s=2 m.

1(38 FBD

\ m:iokc}

s=2m Initial .
\pn\i!inn of spring
2sin30°m : : : *’-‘"L"":‘Jm N Ix e ®
ﬁ / Xj -0
) . /k = 30 N/m

s
I
&=
=
4
5
+
an

I
+
P BN
2,
[
o
o
(< )
Ce
) —
N

H 0 ¢ .2 2
(mggmao)S - ;-K&({xq)

2
= 40043 (2) - 10@91) L(2) —%(30)(2 -0)
2 2
2

UT < B35 J
H#
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2 Given: A 17.5 kN automobile is traveling down a 10° inclined road at a speed of 6 m/s. If the driver
jams on the brake, causing his wheels to lock,
Find: how far s his tires skid on the road. If the coefficient of kinetic friction between the wheel and

the road is p=0.5.

W:=175 kN

/%+UFI

T1 +V1 4« 2U

132 : Tz

2
ém\ﬁ +mcjhl—Fs =0+0

>
éyf\vf*%ﬂhl *Quky(ﬁ 0s16) § = O ')

= g
h: S sin1o

2 o (4]
L) +9.81(5sin10) - 0.5¢981)cos10 § = O
2

S 2851 m
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Kinetics of a Particles

Problems Kinetics of Particles : Work and Energy (Conservation of Energy)

‘ Given: the 25 N block is released from rest at A and slides down the smooth circular surface AB. It
YIUD*
A
then continues to slide along the horizontal rough surface until it strikes the spring.

- - —— e

Find: how far it compresses the spring before stopping. o e ) BB (e 5+a4lc
- dald Pt gmTno

o | s i }f/“

- : < ' k
V=0 4\ 09 m——7 9‘“? V=0 \/K‘hehc

\ ! X x/__--_ Pl L
H % W b= h' N/ nl /x‘
N um §
X . = -- datum, R

b NG

\mli
3 %V ZUHZ s Tz*Vz & o (Z
7&3’1 ¥ “‘3“”‘}7& 1 }ZF*U : 7&3 [%hz*%k”‘;l
25 (03) - fS = i(eéo)x AN
1]

2,5 - /U\N(Ob*‘x) 320% 2l
9 mg}:’ o

) 5= 02(25)(0.6%%) =330X

('\-\

'-5iv'<f>><7~i«w 19,5 = QO

x =023%6 M
H
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Kinetics of a Particles

ynamics
Engineer 4

f}i A smooth 2-kg collar, shown in Fig. 14-234. fits loosely on the vertical
shaft. If the spring is unstretched when the collar is in the position A.
determine the speed at which the collar is moving when ¥ = 1 m. if
(a) it is released from rest at A. and ' ; ¥

0.35M
S
ry Liid J1%035° =125
(a)
T."\- V."t ZU‘HZ o Tz'\'vz X3
2 2 XX¥
= 1
"y 00 = gegrpen
2
2(10) 1 = 13 [1:25-035] +{ (Y,
o W = 443 mls

H
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8_ Given: The 25 kg collar is released from rest at A and travels along the smooth guide. The spring has

an unstretched length of 30 cm, and point C is located just before the end of the curved portion
of the rod Xg=30CM

Find: its speed when its center reaches point C and the normal force it exerts on the rod at this point.

@ v:o m
’\’25-\-30
39,1 Cm

30cn

k=4 N4 N,
| C'\ 0.04 m|
' 400 N "
' (48] ;

- e o e e o ---l

25(431)[0.5] + ;_- (400) 025 : %(ZS)V:* %(400)(0-0‘“)2

[vc =V, =319 mlsl

: N Lvod,
(2) N 63*6\6‘(%) g 3q'80

n: 2R magemy

F, 09398 - N - mV 2§

3

400 2010 0339, 8.~N =253 ““2

. N ‘MbN#l
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Given: A 50-N load (B) is hoisted by the pulley system and motor M. The motor has an efficiency of

SUPER Dynamic : P’Jue Page |18 BRIGHT '

0.76 and exerts a constant force of 30 N on the cable. Heglect the inass of the pulleys and

cable.

Find: The power supplied to the motor when the load has been hoisted 10 m. The block started

from rest. SM*’ZSB= l
Emc\encg ’ |
* 2Y e
E < POU*PU'\
Pinpu*
P:.l.‘,. & :F\?
s otk
wa it
From €= Fopst o P = fut = Fnotor Ymetor —@
?ir\pu\’ € €

e load B 60N

T1*\/1 : ZU.‘.’z = Tz"VZ

B e
MYy *‘{“féhb IS"”B

(qé%) ¥g +50U0)

G +0 + 60(10) =

600 =

e N

\I& = b, 264 m\S

L KR
30 [2xb.264)

0.%¢
A94.5 N

o,

e
i

0

Faa e
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gnam|c Kinetics of a Particles BricHT Kine
| Engineer 4 , BIRIGHT Kips

SERIES 1 : Midterm Examination of kinetic of particle

Midterm 2556 (JAN)RCERLL 28

1. awvnnunifatulunsdiaelull (15 Azuuy 9oy 5 Azuuy)

o a a & - v Y v o 3 - = 3
1.1 uen a 175 cm LlUﬂ'UENMUﬂ@ﬂU‘UULUUUW‘U'.EJENW'IU‘.HUVYNGNEUQ'JEJBWTHT}FNVI WHNUNUE A1

. 1%
J‘? H:‘jﬂmm@ﬁ - =€&

i 4 (€Y
UF'UAB YUpe s

* 4F5+0
mqs
(50)4 = 200 J

)
u

"

12 Yaengnamuuiduaelais wavgnynfadvauisiifiAind k 81uUnf L ssaunieresiudisainussadiedn
Taquaasuyin AU B

B O Kp7 2k (&)

¥ 2
x* a v w P e a ' g & a  w & o v qwu_
1.3  92NWLIITUM F =25+2 'u‘]muuaﬂﬂaE)Wl'anaguuwua‘u'twnﬁmzﬂ WU NIUYDIUTIUHBNANYINADY

wdeudiuld 5 wes S Jlgiﬂ‘j"ﬁ‘ P ‘r‘h[\ﬂ’? F //S
4 Up= [ Fds (Cosat)

F
@3 ) f(zsa)ds x 4
. 5

AT A T/ 7777777777

F—=5:5m —p

"

2 5
(5529 <4

2 25+10) x4 = 9
( )g %3#
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Kinctics of a Particles

| Engineer

. v ; - v v 2 - &t 5 e & ' a -
2. wawafsanuslmilaefianuduiuddunar F = & + 20 Tnefimieduiiaiu way ¢ dvvioduiunnd
Tnguawmeignidlumisfsndssna 220 kg Wiusruusandgu duaweifaduna 6 Juii awuiifinduginuss

M

Mauelunsiinalul (20 Azwuw)

mq
3F<~—i7l—\
Tn f

2 fuduliusadeavu
b, #ufinruie laell Auusedvinudeaviuain 0.3 uar duussavianudesmusat 0.2
’ _ o 3 2
4y ZFea Ve B [ %i *901) 3 (8Y+20) = pg™g
. s 220 v
3F=mac
X ) = 0.3 (220¢
3 (g} +20) = 2203 N N :(3F)V
: £ t=55
a =3 (8t™20) L
v 210 W - 5“}”5”0} 3 (& *”Oib) 2 =
6 =
fd\ l(’ac\{ N 3 3(8'\%20)— gk: 220 ¢
W =5.26x10 J 3(et°v20)- 4, m
s - : 220
¥ t " , - ’ M
¥ = f 2 (st+20)dt (b w1 fdungenn S =23 (8t%20)-2
J 220 Fean @ 36-£:0 20
* S \’:é_(?)*zoi)a
) . . 22013
3. MngUARgnueasenlumuLISIUAMIEENIIE? 2\/§g TumumalAsdudail R dansaglussunuia 3sningn
veaneduvannnsldiissduanugeinnniusuamwndaduiivieesial (15 A Yrag; V=
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| Engineer

Kinetics of a Particles

9oudi3_yagau Force mass and acceleration BaNKAEATIAAY 819736 wia Fifyay

MRsISvesawtsmunnusenaulnefilisamdsusnduavmusouwtsiduadsudiaslulilaslidouluvioassums

v
=1

anBueaivouy sautiaa m wdsudimulAdal P fusuwiBowium B suamussnou (Free Body Diagram 5

ALWUY Kinetic Diagram 5 AYUU WATMIEATNIIVBITONYS 10 ATILY)

o '

seunfsawisdudindndssmadeudennasilnasenuningegudnandlasfisnsniosadinavings mAtuss
sevhresadiesaviannniadiidusseeedn 1 daeuu © wasdmualdl ¥ =0 anusessavimu o MU I uaz
sl @ =0 (10 Azwu)

v.=F,vo=18,a,=F -10°,a= td + 2/0.tan ¥ =r/ (dr/d6)
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Midterm 2556 Au 0 (Don’t use Calculator)

T8 3 Work and Energy (25 Azumw)

- v o . P 4 > ST A Ve a P
3.1 Q”'nzl.l mﬁeﬁﬂ‘)’mU'nlJﬂﬂ 06m Qﬂt«dﬂﬂﬂ’mn‘u')ﬂ 0.5 kg ’Jwﬂguuwuﬂut’m LS;JGN'JG\Q'M‘MHO CDEUSMY

> A -~ '
WSWP=20N ﬁd?mqaafﬂ-ﬂ an’n’ﬁ)'ﬂ B 'JWQQ:ﬁﬂ']'lutg')Lﬂ'ﬂT

—

= ‘m-!
k=40 N-m P=20N

S P o [ o 4 [ & Y -
3.1 ﬁ'aumuﬁoaugﬂmmnnaumﬁ R ﬁtﬁnﬂuﬂmﬂuaguuuaﬂ nu'l.ﬂuuﬁ'lnamnmmmnamwnqamuu

’ o« ﬁ. [ & = & - A ] J 3
amnnﬂm’rmna:tm‘luauNamﬂ'umawam’la;“Jgamnwmm‘ls

4aAn N=0

&
Wy
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Rinetics of a Particles

Midterm 2555 (Dec)itERL IS

%o 2.1 (10 Azuwy] sonsudna 260 kg wisuluamimaadanis Mmeussdduwnsydu (7) ign A vy

2.6 kN 29 mwts’maasnnwﬁwmziu

v v a £ a « ' ¢ { o1
48 2.2 [15 Azuyy) Odulszansanudsaviuadinuaraalseninanasia 20 kg warsadouNIa 100 kg i
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Kinetics of a Particles
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Kinetics of a Particles

Midterm 2555 (Aug)ICERILS
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Kinctics of a Particles

Engineer

Midterm 2554 (DBC) (No Calculator)
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Kinctics of a Particles

D ynamicsy :
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Midterm 2553 (Aug)
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Kinctics of a Particles
Engineer i
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Kinetics of a Particles
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Kinctics of a Particles
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Kinetics of a Particles
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Kinetics of a Particl

O
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409 2. Force mass and Acceleration (x - y)
0 B 112 15 kg 190guning A 190 27 kg wazunde Suideniiiiuswuag 250 N nssi lumueud e

Tugd dr lifeusa@oaniu aam
(@ nuTiveaing A (10 Azuuw)
(b) AuTevesing B ifleufu A (10 Aziuw)

250 N
<

kKD

A Mgy

\/\ B
ll‘:‘,‘. - A
(a)
o 2F =m3 e 2F :m3a —_—————— -
Mg ¢ L ) My S & I :
B X X A X _X” — NB: 150C0S25 II
|

250 - 4505N25 =15 dg NBS‘mgg L U F R

Yo 124n 0 (\50(0525°>5'lh25° 5 213
62
AT 2,43 m
52 ¥
B =B s Bred
‘ Fgla © 85~ %A
1244 (o525 | +sinzs § ) = (-2.431)
T =44 0 +5.2¢ mls® i
il . B 2 ~ 6
o Bajp s darisalt <1085 mls' peten'(n2e) s 20’ e
=

www.brightkidspjue.com Fanpage : phymath.pjue Tel : 074-346941, 087-6326537 |’




=b.
)
o

gnamICS Kinetics of a Particles - e .
v Engineer LS (el -‘:vzvkiz:;‘,
4.6. g1l iaquaa M gaAafuay3eilimaadinnii k wazgauvaulunulins
Anovesiosegluzuiaay uazfunls k M g viviu
—— P HFNHTI
4.6.1 dnldosnaningafiadislude hivastniuihiule ml3wzialdgeganils
—@® %
k 77 > : -
T@ IR NS To+V,
n mc-sh = Ly (h:x)
- ;
L v datom |
“ X = 2mQ

Koog

4.6.2 $nldesunaningafiadielita linaeeredng afenzieldgagenirls
. L, an 0
4 kxiz ron

v i)

) Cv\
v k :H:

4 (a { '
4.6.3 ninyafiaylSednldgagaludon 4.6.2 A1 l4ileosnuss F lenuaasdidng 14

o o o 1 4 = 1] 1 1 A - Al 1
nauludaiumieiayseluda liva awauifesinise F sglinum ls

/—@ + -
Lol TitVye 2Uy,, = TV,
t e
= Q*ikx2+\/\l - mgx
A% da -
~-- Qatum ” o Lo
NF - mfjx ékx

H

www.brightkidspjue.com Fanpage : phymath.pjue Tel : 074-346941, 0876326537 |” 2 ¢ ¢ | 89




