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5. SPRING: Com PRESSION |}

[3. STRING TENSI0N ('r)l |

whemeves, am Object Js died Je o Tauk steing, Q;PuQﬁJ'ng fouce. acts em
Ine. sbject oiema Jhe /51%‘08, (wa% fuem the oblect) - This feuce 1's
Called. &tuing temsiem.

N\

™M

.
I'-I.SPR\NCq TENSION I

Lshemenesu am ebject 48 tieds de @ Stagtchedy 6Pﬂu‘h8~, oJPuQDJrvg, foug
autd om dhe ebject alemg the £peing. This foxce 14 dmec’reg/ pusp —
G¢dional, I8 dhe e!lemg v of tha Spsbdng, amd is RneuwTs gk
/Spmrxg, Femnsion.

Maihermcdw‘mﬂa F=RrR%

?

whexe 76 15 the  elemgatien gnthe. wWing & R Js dhe
ﬁ Constamt
which depmvd& on Jhe mgﬂu’aﬂ amd %e @'m/quj 9% Ihe. Spwgn o
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pufbhm% foce acks en dne, cbject whjch Pd's

armeunt of comptassion. in, dhe. Spaing.
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Fow, Censtamt mMass SyskmS dm =0
dx

amd ouw eguadiem Aimplifies  J8,

 [mRD 1AW i

To action, dhext, Js am equals amd sppesite. swlcton , amd
actem amd &&achem oﬂwags act enu dffesumt bedies.

St’@”gr_-Fetum ok Newton's Thisd daus:
Actien omd $wacteru Qs aﬂema, dhe. samne Line.

> [Free Body DAGRAM | <

Qcha%em Shewing. all Ihe, fewces acting. o a bedy, is calleds au
feae b@dld, d;aﬁ&ar?m & &

STEPS:
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y EQUWBRIUM F— 3
A /byskrm 5 Said do be Iy equilibsdumm whem i & Met  accelomated
T whidhy mﬁmnqucoﬂ# means that met fouce en it Showld be egual
s d\9 Zem9 Le.

. 2 Fx =0

i ZF\{ =D
) 2F =0
Q)—%ed JSiny ecy.uhb&uwm S

(nDAw FBD
(" Finds dne, d’Qm‘E)IG"n & Jhe, netvrmal, swachem. ™

Mg = TCoA0
N = TS5Sine

_L\l_. = Jam®e
i g
T = m%:
Ces0
Tahmg Qxis as Ty ST (T-Mn.d)
N T = MQ Ces0 + NSihe
| NGese = Mg Sing
R ‘ T = Mg Ces@ + Mg_tmn@.s\’ne
N = Mgtam@ T= M
(Cot?e+ Sin©
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[ComBINED FREE BoDY DIAGRAM] 3

whem Jwd e Mmexy. objects de NSt meve sdladive, d8 each sthesu dhemy
we. Ccam always  dwwetr Fhem ab o S(ngﬂg_ object {eru Ine puspese, of
dmmng, FBD if- it felps in mdm’na, Quickesy Caleuladiens.

Wwhile. dsawing. dhe combinedy FBD, dhe intexmal fexce by
dne ebjects axe net Hheuwr. |

Fero dnhe Aheusn Syskemn, fHind the mowmal swacten b/us %kaund
amd A. Cornpaxt the effext biw dwﬁ% Jhe. Combineds FBRD amd
indvidual  FBD.
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N
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T %
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2 [Propiems INVOLVING, - ACCE LERQT@——g
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>F =ma
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f BoanE A )
30 &—1 ——3T
T‘ = MNXQ N/r m%
=gpix B = F &
3w 3 sl
 F-Te = ¢ixF_
' 3
Ta = F—_F_ = 2F
3 3
( T = 2fxE - 2R A o B
\ S %
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Zese  enen iof kIS Qccelosalted .
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(T R’ T
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EM% = qmcv
V-
g
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[ 2 RepRal ghe Xast prieblen 1 NeWY JHe painlesy wamt> IO QCcelose
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(M‘*“Tﬂ)g - BT = (M-i—rm)%/ad
5 (Mm+myq - 51
2

B BEE (P’H"Th)
5 [0 &
. fm%—“r-—r\l = ’“;J%
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" 8n mechasucal, AYstemns, due Jo dhe, natune G% Cennections Jdhe meah]
o Aeme, pasds ek o Systm awemadi Jovesms dhe mehiom
Sk othese pasgs. An €qualiem AepeSemiting.” suchy dependemce, s
Called, JIhe, Cemstreaint Lquadiem.

vy,

. o
: e @%

B

In 3he shewn, syskrm 3ne bleck B Js reving. with am upwasds
accelosation, and. wshat Js 3he. accelorodien g AT

by. \isual, (Nspection rmethedy | @, = 2a,

Q) Repeat dhe Pranisus Yestien fers Jhe Shewn Situation

YXTIII V74

~ LLLLL 4L /
D Hyena 1
J Im
OJT]V\T
o TH
82
X v

Get More Learning Materials Here : & m @ www.studentbro.in



ey

\

¢ [TENSION WORK Me'ﬁl‘g

4 @ AYSkN ek
ghe. detal Wwe«kR done b\{ thes densiem om

massfess amd qcsw' chomless

equal, JO ZHB-

(i) RTYCetC+ Toe Ces 183 =0

EJT%/— Tt = O

e bleckS

mdi amnd Atungs,

IS

_ QRepeat  dhe prarious twe pusblems bg dhe dJensiem wewk Methed.

LLLyLy

o= 28/
,_Q_"L:_ —= ad T
o TS
d®oc ™ dEfl
ata adf- lor Ta
Oy = 2w
(fl‘) AN AN AN
STx = T\d =0
27
2TA 4 = 3
.’IaT T (L,q: YV
Qo & T ‘j/
B A
LLLLegt ety
Vg = Frvg
Stu
o, —T\é, =0 .
Tg, = 7Tac_
Ng = Fy 5m
B : A /SzT Jur L
a4 (T‘n/s \’?_'r
x! '
T 7
§3 y

S

4

Get More Learning Materials Here : & m

@ www.studentbro.in



¢ ; mPE JENG TH Mg'ﬁi_ﬁl S
iy 3dem’cff~d, e humbesu fmc%n'n%,bedde,s (if dwe bedies axa ”mew'ng

U deguhoo, dney Sheuld, be Consideads as o single, bedy)

; &) 9dempify @ shud peint em eadh mewving. bed ;

¥ MPJ%G% Cemteé;e% pullay). ig %(U§uoﬂ&3,%d paint ef

3 Cheese, a, ce. Line,

(8) amd shew dhe, coctdinate, €adn styd

. : int.
Cﬁ’enaaoﬂﬁg,, sufeoumce, Bine, is qy Line. pass(ng, Fnsey hje%gembo e
—F\Xecb Pu,o-oﬂﬁd) 8 O% 5

~ 4y Estadfish dhe. Censtuaints e ‘
; , : ahens iny Jewsms .
PGlnt US\Q%, Jne. "FQCt Jnat }ﬁépﬁﬁ Boie C(gnstmﬁet% C@L‘}“thﬁOj'QS 8% /S'l'Udy/

Lerngt.

SQRQP@ IS Dsanigus pusblems b
LLLLLd-

-~

4 using, Ope, ,quaﬂ,) anethed,,
(0

k Cq
- e e Blasace e *"_Ca*”cg = Cemst.
B XFF*' 27(8 g
~ = - —>
k e Xg o W _ag
J 0y = -2(<)
: A B8 5 = 20

&4
\ /

Get More Learning Materials Here : & m @ www.studentbro.in
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A2Cet6o A >
Va = 2tam3o
4 PE
AR
D Repeat an
€ pravisus pugb ,
dinateg e% B ond'B preblem USmg/ dhe Comstaint berueamy Co-ot—
XB + g =0
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X5=7<L0't0~m?’0
Wa &S
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N
g_ﬂﬁ'h dhe Sheum ~F1 wrL all Fhe bufgc‘gg
) G fagctienless . Twha will be,
Acceloscalion e’% B if acceﬂm«&ﬁs*ne% Aisa.
2T = May '
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2!"\%, & HIMay
Qi 2%/,
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5
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4 . 2 [PSEUDO FORCE

~ [Non-INERTIAL FRAMES I

Thoses fﬂ,me_s &LO,%{NUY?CEJ iro Whichy Newfen's 2 Loy does mst
- AL ane calledy Mem-inesdiall faames G acceloateds fuames.

[INERTIAL. FRAMES

These fkmmes irv whichu Newsten's 4wy Adld, 8eed asQ, called inesdiol
frames e men - acceleswaredy /E%ameS.

[PsEuDO Force))

A ficticious f‘e«ce which, Js inf®duced, gr Ihe men-inesdials es
de Make  Ihe Newten's faw volids ys Golled Psende force.

-l
2 [CALCULATING PSEGDO FoRCE | {

(TRANSLATING, FRAMES)

74N —>
b | 3’ N FP
I e >FR
P Q,—>

TInesdial Gl
Comsides, a pasdicle, e% Mass ‘m? being, ebsesued e
%mrmes YV ! amd °§—; ( Y being inesdial, amd Y })Cwﬂ'ng, arms e elexahion
T withe suspect Fo v, Fudness fot Fa be dhe ewal {orces actin
N dhe pasdidde, amd  Got Fr vectsss be dhe POQuitedy PSeude fouce
do maRe dhe Newstery's Lo valid, dmny.. @ Js dhe accelisoalen,
e% ™ with #aspect de V.
=

Fo = ma?
R+ = m (32
&Lbﬂm,h'ng berhe_ ec,??
TP Roang:
Ef; Sepd (epp. J& disection e )

DNOTE: 1) The direchon o} PSeude feuce Js eppesite to
dhe accelesation € dhe ebsewodion Laame.

29 The 'mogrﬁmde, pseude %e«wce JS5 MNass eg Jne ebse}(,~
Ved. objects FHmes dne accelorotion, ok "Ihe, Gbses—

©

\88 » 7 v
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£ Q) A Mmam 48 stomnding. dru ame lovadese Wwhuch 18 ™Meving  OpLiardis  un Ty

i amn accelisatiorv @Y MakRe e,q,uodwefm {guth& Newtens in Jhe
d fuame as will a5 LZift fuorme amd shouy Ihal Ihey ase

B’ equivaleait.

~  Greumnd /%mofme

B N-™M = May OJT

d %
N = M8+ ™M ay
Nt ,/%ulrme, ! mg/
\l/ % J/F = 0MNQy

N = g+ Mo
(T’ﬁg, TN P

i N = cmg+omay
%ﬂ@ /:)«.21'2 u0ds Casw 48 accelorateds withy am accelosearieory @ . What
e T e S e Ty T
S i VS pueblem Lrgm qupumnd f,egcm've, Qs well as

ATCes® -!
. 5 X 2
....--..)ﬂ@ i o
Taine o p
- M £ Q
[ Wt %’*ﬂﬂmd fauame
T8N =Maw
TCes0 = Mg-
Famnoe = Qs Tees® 4

3/ 9
wat caw -Fzgarme ™a. II: I'Sing
TCeso = Mg/

TSine = Ma (in egpuilibadusm)
~ tame = &=
g &
Q) 9m e Ahouwn Aystern ol ghe Swdaces ame feyen
) chiemfoss . Denelo
| O Agsiem ok equatioms do sove for accdqxaﬂ@n%ﬂeg @ Wedge, i
Swelative, de unds amnd ace eloscation dhe blecR 2uladive,” d8 wed

Com you alse /AUggest @ valid buk usdess egpaion Loy Inhe cuduen -
prsblem oy using, Newren's Yaw.

89 '
X Y
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Feto bleck ¢ G0 orMy Qo @ Te{d, (e-©

2‘\-’“18C956 = 2Ma, Sine + N ® .
5 (equi-)
Feo wedge, s
NSine = Ma, —(3)
NCes® +Mg = Na, (@)  (valid bu wsalise)
L Fod Fhe, Ahewn Susiemn denelo a,Seremq '
for0 acceluscation @jnsdhe, wedgg)oamdv G% o

Jhat dhe block Swlative.
Je wﬁdge.- Rlse make. as Jyalid bur Usefess eqz!édw'sn |
Xw‘f' XED = C /"' xm’_—;/\
Qm+Q8=O 4
7
CLB = “CL('O 2
Qg = -(~a) 7 i
. B

Crrr7rlrerisrrrz7zzz;

8 Ipethoy

b A Jo
"3 & \
i |
?;,= Mau Mg

N+ R Sing = M%nge (equ.)
Ma - =FCeto + Mg SinG - T

S0

4
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'Q;)_ Feto Jhe. sheuwsm sxiskrm) dee(Lop au SkjSer 9% quoj-»‘ens de selve,
~ fou dhe accelewadion & B amd(®)
a—

XA //
/,
® L& 7
(3—¢
M @—2
Sl
4 ‘e J,SO.J7
FT77TII T I7T 0777777777777
EXp +Xg = C
Qg = -5ap
dg = -5(-a)
Qg = Saw
FgD
4@
> T
1 T Mg.= Ng=T (Useless)
T
Bl B
i
J/ v TN
T Mg
FBD of @
T
Mq -T = My
2 0 d
FP‘ <—J A N = ey
ik J 5a

| B,
> : CALCULATING: PSEUDOD FORCE é

(ROTATING FRAMES)
Conaidesy s bleck gtading @ro @ Armsetty hetizeritaly Awdace with am
ch%_&g_ﬂw velocity (o amd  Jne £adius G% Ciacle R. det E:l be dhe,

S fersce ac:n‘rl%ﬁii; dhe bleek. | dham  fom Froumd Rwormne.

US?”% Neuwsten's 2.

f:; = e R (-¢) (Cem:t&u{:ugafl: Fouce)

Neouws i we pace am cbseswesy eN Ine ows whe &mstamtlj, RosR
dowands Jhe bleck. Fer §uch, a gwtoding. ebhgesnvesy  dhelacc elesct”
o dIhe bleck appeans dp be O. (§8 maRe Newsten's Lawr volid)

af ?P be sequicwd pSeads fowce Jnem,
s e

Y
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NOTE 3 ) ThiS pseudo force acks, aw /%%GT‘O dhe. Cemtaa,
amd dhesefere; Rnousn as Ca:g;s‘kuFU%QQ. force.

2) The, rmoxamj’rude, @% dhe cemtedfugal %ekce, Js dhe
djstom;;, & dhe. object fuem -Uge, frame Fimes dhe |

TNass e the cbsesurds Object dimes dhe a2, % the |8
Om%uﬁa}u velocity of tne, object. o 9% ;

@. A Comical pendudam wetates witham, am velociyy (O in, Fhe.
g::f—\& e%.chldjus R. . Find dhe Qmale_ Q Jhat dhe Ategn oRe s with
€ Vedtcal - Analyse dhe problem %ﬂ«.em‘the, 8l<suhd -Fﬂ-(QJTT\Q, Qs

well ag Fne ﬂ{etojﬂ'n%, fuame, . '
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- ™y ,
T md fame,
TSne = mufR o
TCes0 = ’m%
Jame = WR
From st odi 5
g Fearme,,
Tsne = ™MWR
T Cos0 = fmgzz
Jome = WR

[BAnkinNG oF RomDs |

NCesQ =
l\\SfﬁB = r‘f_h_\/'(_)2
R
damg = V&
Ry
\_E\Q / V4
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Cg/-l Calewlode 3he o} dhe eagle, mide, Bhewn iru‘tha,ﬁ%(m.
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