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M box of mass m is placed on a rough surface. The surface can be inclined with respect

to the horizontal by increasing the angle ©_ The angle 8 is incgeased until the box just

slips at 8=0. By mecasuring 0; at which this slipping j curs, we obtain L,

[coefficient of static fricion ) directly by applya ewton's second law to the box.
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Solving Problems with Newton's Law (g () g8 Jibea Ja 1725

Examples 5-8 A box of mass | m=5 kg 4l Gsia §-5 Jua
m=5 kg is placed on a smooth | Jik SllSia¥) ae <l Je & giasa
(frictionless) inclined plane of | & WS @ =30 43 &Y e
angle @ =30 as shown in Fig. | 2 @svall g jsaasl 13-5  J<al
5-13 . Find the acceleration of Jaad) ) S jaia Gl
the box after it is released.
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Examples 5-9 Two masses (box and

sphere) attached by alight string
passes over frictionless pulley as
shown in Fig. 5-14. The box of mass
m=15 kg
(frictionless) inclined plane of angle

is placed on a smooth

@ = 30" and the mass of the sphere
is m=5 kg. Find the acceleration of
the two masses and the tension in the

string.
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Examples 5-10 A box of mass m
placed on a smooth (frictionless)
horizontal surface is connected to
solid sphere of mass m by alight
string passes over frictionless pulley
as shown in Fig. 5-15. Find the
acceleration a of the two masses and

the tension in the string 7" .

g pasa 1 ALK 3gaia 10-5 JUa
oo i ye MY ase 8 mlas e
7’)S=‘L3}5)A:’“—":‘éil=:‘5-.’mzl-€—msg)s
& s aasl 15-5  J<al LS sl

T sl Gadlly g o))

48 Al olai - (15-5) Jsal
c
T A
Tt._\,;}a ol v
o ga olad)
q: olai) =5
X
W2 - }”] é
\L;,m“ o)

(b15-5) JSall (Ll amall Takida Jora sl anin IS e 5 jiall (5 sl i 1

(C15-5) Jsall

D) cpmn Y g sas e JS Cpanall SIS e AN (g o508 Bkt (Ll
Lae Ol g e L @ a5 g bl e udi Leg Cpansall

r@siall a5 JsY) anall

Al x olaily A< jall ZFx =ma_ = -1 = m](— a) o ()
YoV andY Y F =ma, = F,-mg=0 e (2)
381 ga g (JGI sl

X olai¥h s By ZF; =0 - (3)

Ay saib3S s Y F =ma, = T-m,g =m,(—a) ... (4)

AR




e bl Hlaia et legd cpanall of K5 10-5 Jlie Ja 3L
e Jhans (1) daladl e

T'=ma ... (5)

e Janid (4) Al 3T (agrig

a g il Je Jiasileiag ma—m,g =—m,a

m
LE ...(6)
m+m,
T 2illdad o dan (5) daaall 3 g dad iy g2

.&Juﬂ\)\&ﬁja:

Bl ot Jsie gy T =g — 28
ml+m2

Examples 5-11 Two massmand | m» s m ouls  11-5 Jla

my (> My y connected by cord that | 38 ja desy Qg e (my >mp)
passes over a massless frictionless IKall b LS A<y al clale 5 S,
pulley as shown in Fig. 5-16 . Find | . <) "&Ju Jse syl 165

o~ .} . =

the magnitude of the acceleration of
NUTEN PP I | KPS

the two masses and the tension in the

cord 7.
T
T A
A< jall ksl A< jall kel
f‘ﬁ': = '}HJ é — v
F‘El = '}Hl é
c a b
(16-5) Jsall




g bl e (e Lagd el o S35 1125 Je Js AL
(016-5) & (Lall avall Jadadia Yoan of avn IS e 3 figall (5 58l puzai 1Y

.(c16-5) Jsill

DoY) Cp Y e san e JS Granall DS e U (550 () 58 Gl (LS
Lae cahas e legd @ sp s el laie i gl Cppaall

: mlé}M‘ ﬁjdjy‘eu;.“

Gl olai¥l A8 jall ZFy =ma, =>T-mg= m(—a) ..(1)

a gall P oladly 4S jall ZFV =m,a, =>T-mg= mz(a) ...(2)

e Jani (1) Aslaall e
T'=mg—ma ... (3)
e Jianid (2) Aalaall 8T [ gnis
a g i) e danileins m g—ma—m,g =m,a

g =87 M8 . (4)
m+m,

T 2l il e Joan (3) Asladl) 3 7 dad im sais

T = ml[g— e~ "mE ng]
ml—l- m2
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Examples 5-12 A box of mass | & Glaa /77 4l (3 500a 12-5JUa
m hangs from three cords as | oUaidll S 13 17-5 J<&ll 8 LS Juas

shown in Fig. 5-17. If the system (doa JS 8 adll aa ol ) Yia

IS in equilibrium, find tension in

each cord.

(17-5) J<al

J §sanall all awall halade Joaa sl ana JS e 5 jisall 5 sl aoiai (Y
(€17-5) Jsdll 3aiell jall auall Jakasa 5 < p17-5)

DoY) G Y pesaa e JS el SIS e A (0 0 5308 ki (LS
O e Gpanead)

s il g2 g J oY) amall

st 2l lase old UL 5 (3 sanall ()5 Jale 7_:3 Jiall & adll g Jaadls
o8l ke

OFegsiall M F =0=>T-mg=0=> T =mg ..(1)

— —_

T 5T, 5T 506 50 cnidaily o8 @ Sdiadl sy S auad)
LﬁjMXahﬁhw\ulﬁgjﬂhJcru‘fuﬂM\uy JML,.SJM?G‘”‘L“M
T dilas iy alad¥1 OIS Alanal) sl 5.y ooy Alandl g ¢ s

T, 2l dedly Jall i oy slailly 6 AV 5 x olaiVU sl 5 (S s

Y




12-5 JUe Ja 415

> F.=0=T, cos0,—T cost =0 e (2)
Y F =0=Tsin0 +T,sind,-7,=0  ..(3)
rele daans (2) Aaladl) (1
I, =T cosf ...(4)

cosb,

sle Jomni (3) Aibadl) 3 7] (g et

e demiteis Tsind +7 % 6ing —7 =0 _s)

cosd,

R [V T Tl[sinﬁl 4 £os6 sinHZJ =T
cosd

2

T

3

sin@ cos@, +sinf, cos@
r v!] 1.. .“L.)SA-',. T 1 2 2 1
’ 1[ cosf, J

s T 220 (S il T{MJ:T}
cos6,

T, cosdO,
— ...(6)
sin(@, +6,)

T, cosO,
I=———"+
sin(6 +6,)

]::

(D)

Al i) a5
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Examples 5-13 A box of mass m
on a rough horizontal surface is
connected to a sphere of mass m by
alight string passes over frictionless
pulley. A force of magnitude F~ is

applied to mass my as shown in Fig. 5-
18. If the coefficient of the Kinetic

friction between m; and the surface is

¢ gy ALK Gevia 13-5 JUa
58 e hge a8 mha e
B8 (358 ey @A BETEN m Lealis
WS Goaiall e Fsd il elila
A Jelae (IS 13 18-5 J<all
1, S8 andl 5 (5 siall (SOl
Ll 4 adlly g oSl ¢l as g,

M, . Find the acceleration of the two T
masses and the tension in the string . f\_
A jall ol T F
F" —
c lg;,ul;z\ F;H:mlg
) o ga sl
g,dg ol .
\l s sl
F;P.: =m, g a (18-5) Jsal ‘

Y sV ansY Y F =ma, =>-T=m(-a)

(b18-5) IS () pml et Yoo i S o 555 50 i

.(c18-5) Jili

DoY) G 38V pesaa e IS Gaenall SIS e U g 0 9l Bk Ll
Lo cpbgiye L @ a5 el e udi Legd (paall

:saiall 585 J5Y) anall

ca ol oladl 45 jall ZE=mIaI:F—T—ﬂf =ml(a) . (1)

()

Ye




e bl Hlaia et legd cpanall of 88 13-5 Jlia Ja 3L
FE.=u F, .. (3)

P8 S sa sy S sl
x saVbBasiY Y F =0 .. (4)

cally saibiall Y F =ma, = T—m,g = m (a) ....(5)

sl Jeani (3) 5(2) cilaladl e

F.=u mg ....(6)
e Juani (5) Aaladll (e
T'=m,g+ma (7)

Sl drani (1) Aalaall & (7) 5 (6) cuthlaall Giagsata g
Sle dasidgall s el abog F— (m2g+ mza)— U, mg=ma
a &Jw‘ e dranileins  F— g(m2+4u1< ml): ma+m,a

F_g(m2+/’[]( ml)
m+m,

gl e a5 g = ....(8)

_.L.g&l\‘f’mﬂ\‘)hh}a_, T:m2g+m2[

F_g(mz—'_/ux ml)
ml+m2
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Examples 5-14 A 100 kg

person stand on a scale that reads

in  Newton in elevator

Fig. 5-19. () If the

acceleration is 2 m/s® upward,

an

elevator

what does the scale read? (Il) If
the

m/s> downward, what does the

elevator acceleration is 2

iy E100kg 43S sy 14-50t
o sl Bas g (el () Jae mhas e
0585 £ 19-5 Jlall 8 LS amae
saad) G (1) Al A Gl aall 561 8
€2 mis? goi el ) ey
Jead) ) doaty amad) oS 13 (1)

2 m/s® g

scale read?

980 N

ng

a8l 3 aaall  19-5 JSa)

@ asasall gaddl e s sl @il i (Y
. (019-5) J& (Lall avall hhads )ariadll

LA e e S G 0538 Gl L
(1)
sl SatVLAS

wandll e o) Saall sl Lglany (5 580 & F
F,=100kg (2m/s* +9.8m/s’)=1180 N

Y F =ma=F,~-mg=ma

Slo Gandl) Lleny ) 5l Leadi a5l oda
Ol o8 WS a8l ()5 0sSe Al () jaall
980N s Aaall jasdll ()5 Lin ]I80N 5o

.(219-5) JSal i) 5 sl O Alls 8 (e 54

‘;c‘}l e bia aadll p19-5 J<al

a gl

1




14-5 Jbe Ja 4leSs
Ll o ga dla i (1)

G sl (addll e 3 i) gl i 1Yl
JSills (016-5) JSall (el puall Laladsa Ysniadl
.(c16-5)

L4 o e (A s o 318 Gl L

ZE =ma=>F,—-mg :m(—a) ..(1)

Il slaiYL AS Al

waddll e o) el mhan Lebaay (A 358 & F
F,=100kg (9.8m/s’ —2m/s’)=780N
Slo sl Leleny il 55l Leuds a5l oda g

O el o8 WS Gad3ll G55 oS il ¢l ual
980N s aall da N s lain 780N o
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