1106. A serious student wishes to perform
an experiment in determining the speed of
a book. Using a blackboard eraser, he
coats one side of the book with chalk dust,
so that the book will mark a trail as it
slides. Then he places the book on a long
table whose inclination is varied until the
book will slide down at a uniform speed.
This angle of inclination is observed to be
26.6° with the horizontal. Now with the
table top horizontal, he throws the book
onto the table, and measures a 7.5 ft. trail
left by the book as it slid to rest. Calculate
the horizontal spced with which the book
struck the table. Ans. 15.5 fps.
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# llOé/P.Bz.S'

ZF\/=O %iVQS
N = WCASG
Noco 2 Fx =0 %lva.s)
WSmf —N.f =0
> WSnf —Westh. £ =0

Cos @

\{I\r (43

=0 aives
ZFJI ] \ .
Ni“w =0 o Ni-

s e =0'SKH

+Vve
Now -I-akwg T Py = MR,
W
_.F i VS VA
O
n LB = e
2
. o= —05x32w2 =—161 {ps
2L 2.
'l_?(:':'_'l% +203

5 0=y +2x(-1eYxTS

o B | 1554 fpS- l Ans .

Smce speeol 's cﬂns"—an{,OL:o

(-.-x as +ve

= 0'%

direet”)

A _sSinf _ tang=don26¢°
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1108. Two bodies A and B, connected
by a rod C, Fig. 518, have an initial speed
of 6 fps and move 300 ft. in 30 sec. Let
Wa =966 lb., Wg = 1288 |b., f4 = 0.04,
fa = 0.15, and ¢ = 156°. For constant ac-
celeration, determine the force P and the
final velocity. "Ans. 270 1b., 14 fps.
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#1108 /p.305 v
g = 3004t Wg=1288 lb
19 P +t=30 4 &A =004
— —38_ P
e =15° )
e - =
5 B P=7¢

C R A AT ST POl Ol &

£\ Yg

2
'
g=1t +5 &t s

=>. s = BREE _‘_ixo\xzo

‘ll a — 0'267 —E‘P‘SL

5 =19 +at =6 + 01267 X0 =@ Ans.
4_ (o]

A le®
WHa Tak\'n(cj rE =0 T\+Ve
"r F -
Freebody diagman a5 I, = Ty, = ARG
NA'—S:_A — GLEL %0'4=3864 L

Tak\'na - T <— t+ve Zj\i;i;e;is n
consider ke
it diveetion of
2364 = * 0'267  motion as +ve.

Nole Ineﬁ'ral 'fmrce is not ine u.c/ﬁdf m The —ﬁpeboof
of A, 50 we have used S F=ma. If merﬁo./
Hforce (s Included we shall use =F=0:
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# 1108/P. 325 - ...ConHd.

From jlfeebodj d\'aaram of B
Taking Z R =0 N ave

— PSm@ —Wg T Ng =0
= i NB = NB + PsSmé

Free Lodj cl\‘aavam

of B — 1288 + PSinis’
= Q288+Psm \g">x0'ls
s \q3.z+o'03“l'?
ma
Noc hlﬁ\‘v\a SRy = e —— A Ve
_ We
Pcos6 - _FB o '—a:'&

' . Y= _—7———740'267
2 P Cos IS - 4665 - (1432 +0'039 > —

= 0927 P = 250'Sd

! = |27F0'3 b
o P \,._’___AA'Y)S,
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# Wo/P.325
Initially ot rest
F
& S= 30 4t
4 QR = Co'nsl-. pP=
% : i ¢ =25
= | F, = 200 lb
y g
W=322 b
Sol"
& e _é- at
' 2% 2X30  _ g fps
Je Ik = L PY

% p-W-f =g
322 o G

#111/P.326

W=100 b
o= 3 ‘_FPSL

g |
Lood sanon‘eo\ LU ke man =7
N

Sel"  Lead swppmr?lcj = Regehon on |he shoulder =N

Toking ZF, =ma] +ve
YESE T S

100
= s RID
> N-loo =355

C N =] 1032 e |

Y

7
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PR

2

# 1112/P. 326

E” Wp= 6 1b

J boltom pesibm of-A HaEN ‘:.
7 weloeily is zero heve Bg = 75 =‘2‘é_o><'fs=

g G.)B—.:l'?.o L

Com = JEORT ot/

60

= AKX Yod/s
F=7 WidlR of cam=7?
@B = Wy -t
v b= B8 o 55 L = 0yoqa

o= 6164 Fes”

[ALTU Force on ke follower,

A
= 0w el
32'2x 6l e4
SHFAE B | R

Fermissible 1000\ = 100 l‘o/f'n.

9 \ = mn 0'1145 . s
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# 1114 /P 326
NA—: 50 b Do::o
g = 30° (I ofer
§K= 0'1 -£=4 A,
Q = 40 b

/:}Ofecﬂ Butl we need i(‘

Note s Ditechon o]( MO“'IOﬂ s ot

l—o C“PP\j Necol-ons Q_ncl \am, We can assume G cLlTu)wcm

and [hen m"eTPud* The —resulfs (‘fmm sah
problem e €an -fmcl 2 be{yn—rehahJ

Sol” Q Cos6 = 40 Cos 30 = 34:64 b

. Im INs
@Cosb
CQ

W, Sm 6 = 50 3n 30 = 25 lb

Since QCosg » Wo,SME ) he body moves wpward

From The —freeboc'j olmamm of A
Ta.kmg e Fﬁ T-we
— QSin @ — Wy Costl +Npy=0
S —40 Sm 30"~ 50 Cos 30 +Ng =0

'a NA= 6330 lb

= = ; xo‘i = G'B
A NA,-f—k 633 o)
=ma, tvex diveet” +ve

b

Noco appljf-na 3

Q Cos § - Wasin€ = Fa = Ha .o

= 40 Cos 30 — 50 Sin 0 s P e 0
322

a= 2:1%2 fps™

b =U +at = 0+2132 X =[g: ,
by 4 =(g'53 fps -
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From The 'GQEBOJJ of- A

ZFRy=0,+)Y direeF as +ve

N — W, Cos 8 —Qs8m@ =0

For impending molion T Fy =0, foking +x direct +ve
Q Cos§— F —WaSin 8 =0 Nele ; T{ motiom
. . oecurs then

= 40 Los30 —£3'3 X{f — S0 SM30 =0

EF = MA
T
{5 =--0*) 62
When |Re boc(j s M mothon )ZF)(:W\CL

W

&CosG—F—NAsine=__i-a
g

_y 40 Cos 30 — 0'L % (33 L g

e 32'2

o =213 f?s"

2 2.
Now U = U +020S =0+ 2x213x10

e 9 =_| 652 fp» _

#1115 /P 326
Wy =
GA 5_3 g @ &=
= 30
b) V= ? S=
L © =7 for
7
Sol .
= Q.Co38 = 40 Cos30 — 34'64 b
HaSing = S0 Sin 30" = 25 b
' QCosB > Haling moHon , 1f occurs el be upword
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r # 1125 /P. 326
| MoHon down ke plane
1

S WA""NE:J.O (b
0=30" , a=—r61 fos™
S F. =2 lb(cmnp.)
6 AD
=t 'El?::?

From [Re —freelooolj of A
SFy=0, tve Y divect” as +ve

NA’—NACOSG =0

10 Cos 30 = 866 1o

o—'—d_— -—
> 1—g'eex-§A+1osfn3o ol X( 161)

={0" 73 Ans .

From 1Re -freeloodj cqc B
ER=0 3] aEFYe
NB" N Cos =0

= )0 Cos 20" = %66 lb
N ) et -
2 Wg

sk =ma, +% &3 +Vve

Wg
"FAB—FB +NBSm9 = — 1

=> —1 — 866 % § +10Sin30 —-——‘x( 161)

I — 0:5
" 4 =[052

ANs.

o'l NA-:
1] n
rapin taking EFxzmazr % dmedlas +ye
804
; Wa

Dr Savwar I M Yasn ) P—rofesszn’, CE b.q,’r-) BVET

36




CE 10| Pma\ﬁ'c Meehanes

# 1126/P. 326

Tra{n moving up 1/ 9—mde
Locomohiva pull,P= 6go0o (b
Resistamee ,F= 1S llo/tvn

= "\ =
Y% B 60 X 60
95, = 30 KN = BO0RNVFEOXB . bt
13 wip T fps fos

= R miles = 8x1760x3

Walght- of Hrain , W = 7

= a4” = 7~331+ 2x Q& x(8>(l760><9

g0 e 60222 fps™
Now 'rmna TF = Mo, FVR x ditechon +va

W
P—WSW\G"F = —O;"Q

| W x1s =Y %0222

1 > 60000 — W » e & 2000 32'2
& s [ 00222 T A 60000
22:2 2000 Jm
= 3298707 71 b
= 1649 36 Jom
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#1126 /P. 326

TTa—(‘n moy I'T\ 'LLP 170 8-rade
Loco moh've Pu” , P= 60,000 b
Fﬁ’as\'shmce F=15 lb/ton

Ly o= 5 mph _&_30 mph

(&)

S= g miles
Weight of tram, W=7

o 30°=5 + 2xa% R
» | SA69X1760X3
il = T Rk = (60)(6071'

AFP\Y;T\a ZF =ma +ve ‘Ld;‘rqcl—n.{.ve_

P—HsSing—-F = .__.OL EonS)cpew W im Tcm]

= 0900 _WX_L____wxug.—_”' X 00222
2000 J‘m 322
00229_ 60,000

> W [ YT fTBoTl_ 2000

W = (164936 Ton J/\ns.

{PSQ—: 00222 'fpg-
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#1131 /p. 327

) §B=O

>F=ma

U From freebon of C ,'l’akn'na-T+ve

96 o
T—966 = — >

| . le. T= 9¢6 +3a —X)
A
| T Tak\'n ZFV =0 5 ?‘\"\/Q —fro-m -f‘rQeLon a;{) A
A r——>T 3
e —¢4'4 =0 Le. Npy= 64'4 b
v Fa Na 4 A
Wa
TFy=Mma < Ve
:. Wa
| 3>-T-Fp = 3 L
| = JR e e .
S, T= —2147-22 —@
From @ ond @
966 + 3a. = —21'4F —20C
= 5a = —|1g07 |
A= —2361 {—ps”(——va sign ymplies Haat

& vzloc)\'i s decmas{na)
Now, S = L,t +1at

2
> 10 = 3ot +.l2:(—23'61 x ¢

5 [1'805 £ — 3ok +10 =0

. § = 30/ 30—4xigesxio _ 30 +20'6%
o 2 % 11'80S 2 % 11 80S

e ———

=[2'15 5., 0'39 4
L—
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# 1135/P. 327

U { ]
> /'g; u‘akﬂesf "Je;‘ ,HQSS
_ Frichonless Wpo= 600 b

WE_—_‘QZS- )
L=
1 L, = 20 IPs , Y =0
&U @ = 30-&'
p=19 T=79
Sol”
Considevf*na IRe mojrion O'ﬁ 50@'3 B
i § " -
o= 13 +24S
] 4 o
Bl | lw 2
L = 0O = 20 + 2x0*30
e o= - 667 fpe®

o—FB,wLa(o'ng 28, =mal,+v<’_

Noco from fhe 'freeb“b
Note 5 In (ke &C[‘ R“‘gra |

Ny =T = e .a
8 Ihe. Tresultont foree A
> 225 e Y ;’Z'Szxc—-éérf' Omc( aecm . o Chg
; ,\Same sense -
l.'. T = 270141 b —Ve because Tel’CLTdﬁ&
N P
/ﬁ For boJJ P ‘}uk\'ﬂé 2R =0 )T+V€
A T —Psm30"—Wa tNag=0
-— -élg o
Fa &,V— S Ng= PSin30°+ 600
A
Aaoun '}'o.kma SE = mMa. —F Ve

W,
—Peos30 —Fa + T = P

= —P Cos 30 — (P sin 30 +éoo)><—— + 271 61-""600"( 66)

:) 1'032P = 195+*89

[ p = 189:'82 lb 1
l Ans
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#= H36/P.327

Wp = 966 [b
=13

sy = 10 fes
Vpo = 35 fps

} in 25 4.

@ W =?
() S clu-rfnc? 25 4. =7

(@) Tengjon In caJ;]e:?

From lhe {Wel’o“j of- A
Zhy=0 T+V"f
N = WA= 966 1o

r

Sfps™ | B =Nar$a= 966375
=322 b

W 966

[Re cua,(ah{: 3 T-922= ’5{-’9’_’(1

Toking 3 F, =YV o5 o |
Ts s
N et NG 4

Freebody W=l & —8- P
W A
S W - 2R 352 =—:;5_',‘?_xo S

. W = ?15—‘12 lb A-“g.

’ = .LxlXZSZ- 562'S £t
Q.= Un bt + 3 Bt = 10%25 + 3

Sp _ S62'S _ . ne CF

|
l
|
i
|
|
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# 1137,/P.227
UGa Wy = 966 b
=] = Vs
A —
-f-A \\\» UA'L: 10 'FPS
@ W=7
» ®) Sw=7
© Cable tension =7
W
Sol" LW ]
Cons»‘de-rn'na moHon of Loo\J A sk
= S 10= 60+ 0, %25 s R
By = Va +a,t 10 L —ades
= ?i\ = —1 ‘g’Ps"<O\Hec.}.“ ‘L,"‘VQ f'rr\f:‘lu means Ye rdat
< Ye}-a:rda)r")
i’}
A T For boJJ 7 4‘0.[(\'7\3 R, =0
\ ke = Wp = 966 b
FA =N FA— NA -fA-OIéG, X—L"3Q2. b.
Na
Aaou'n, 'l'o\k\"na, TEy = Mo, =% +Ve fur bodj A
N
T-f =g
= T-322 _fié’_xé.z)
27T coT=l2€2 to
A [262 6 | B
For boo\j B, Tot\i\'ng TR, =MmaA \\,—i-
)| ‘ | >
L ol == 2 __:_g_‘aw
W
> W= 2R2UL= =

STy

L/
2 3 ..Q,)x 26 = @%S &
= X 2.5 x(
AR +bal = 60 Z

\-SW— 8

n
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# 1138/P. 328
WA—.—. 200 b
NB = oo b
'.FA = 1/4
:FB = 1/3

W e)\‘aH less and

Direction 7
$riationless Pul\ejs

TC: 7 thd TD=7

Note ¢ Drree}” O,F mo+|'cm not 8\'Ve‘n. I+ mofj be assumed
ond *fﬂ‘na”j obtained from Mhe sfan of certain determined

%uom{’fHes . Hete It mayy also be c‘}U-OlaéC‘/PeYC@‘YQJ m advance

l“ﬁ“rol@h lo 8s'¢ ‘

Sol"

ZLd's assume lrat A moves down he plane
From The freelmolj of A

ZFRy=0, tve y direat+ve
= N, —HWpCGs@,=0

L Np= 200 Cos30°= 1732 (b

Fa=$, Na=2*1732 = 433 lb
Cor)sideﬂ'na ZF =ma, +ve x d\'-ree.'l'n +ve_

W
= WA Sin eA —FA —Tc_ = 0,0,

A
200
3 200 Sin 30 — 433 —T, = "%
. TQ+6‘210.H= 567 _@
From Ihe jcro_elooab of B

zpyizO
2 -9 NB—NQCOSGB=O

‘. Ng =100 Cosg0’= 50 Ib

Fg = d Ng = 3% 50 = 16:67 Ib

contd-

Sp=7? {or -}:=30/>-)U;,

-

=0
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#1133/p.328 Contd-
Also ‘from Ihe 'Jcreeboob 0-{? )

= t
‘ZFM =0 34\/65
: _ g
Ts s PBoMER T
— 4 — 0':_‘-'—&0—— 0—
> Ty 16:6F — 100 SIn 60 300 B
T.— 3N Qg = l0>' 27 —®

-—

Now Tp =2Te
2 Qg Nole ! A moves Huwice lke distance moved La B

—_

Gll SO O-A -

S From qu @
R _ ;
zTC—BlIX-—Z———TOCﬁl?’

le. Te =0 78a, + 51'64

@

) into @

078 Gy + 5164 + 621 @y = 567
) d dt ect’ of
. = o Z|Since QA 18 NE.; GESUME 5
s Q'A 0724 -\FPS ) n'\o‘h'o-n ‘S QDTYQQ+; 1L, A moves down

Fom eq" @ Te= 0“FE X0 T BIFC =

T, = 2T = 2x 52 =[loaa to |

2
SA: Uot +J2‘_ap‘t

—

2.
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# 1142/P.328

| W, = 5000 2Ib Cn=?
6 Driver, ® a, = B35ps Neale et tnerha
fs 45 = 0'1 effects

Note s Here mim™ eW s asked for.
5 en is less tkan This min"
bod]' A ol d-rop o{oo:m, iwzspec\\’ve
a
EL:],T\ of- wheTher sheave B votafes
A

N or¥) + In olker wovds, for
min™ aW , boo\j A >l be m a

sla Fmpcno\(n& 61’0\}6 to O‘T‘OP dowan.
So\n X5 o I"“qc(\‘C,OJ‘QS T/-\> Ta
ATA From IRe freebody of A
19,
@ ZE=ma 1\+Ve
W

W
& D Ta-W, = 3 0a

, = 5000 = [ b
STy = 5000 + 32'7_XB 546584

. At Z1/R1I-114
From 'oon B, simee Ty >T Fouries’S Chambers
frichon
TA = Ti 6%36
LB, = SR o agR2E H(% T
e £ ¢ — T?, i 272 &e
[’.' Sheave € s el
{r]ch'on}ess
Agm‘f\j[;’mn bodg B
o
T2 = TCW e
To 3992:-2¢
. == = =2 ' I
o Tew = N SR S o

From :Freeboc{j o{ QDun'}e'r wecéH’,

SF=ma | +V€
et T,
s a5 W)

W 5\ W 29IS‘97 =[3214'9 lb
ooy T2
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# 1144 /P, 329

NA = 120 b

G AL R e S NB:- &0 b

chord and Pu\\eys are

i = 4

P_l:? ’PQ_:?

So\“

moves Wpward .
£ From lke *f;'uLOC{j o-F 5)
TmOHm 5F, = mag T+ve
GO o

Vs Og= 20, =2 %2926 %f?-ssz {ps—

From ¢"@© P = 9'a4 x(—2'962_>+ 160 :’(30,%_ lbs !

and P, = P/o =|6546 lbj

and aeel™ are in he same se.nse/d\-reaﬁon

J
Ng Py 80
- RO = X 2&.
= 0 4 322
P = 994 @, + 160 —O®
Py ‘
FL ST v o L
o lmo{'\'m Sy = MO i/—kVe_
WNA N|
> D\TA”Fi = Rl T B
o)
2 W= —mx e [swbs{w
P.L EID

9; —ve glan imp\ms

rak A moves upw

mefahﬂess 2 -fT(c'Hon less

Since NA> Wg , lets @ssume

that A moves docnward and B

oed

Nofeo Since n-'\’se_ boJue_s are. mow'n ‘ﬁ'mn —res'lb n\e\'h Ue,om(t\
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S H46/P, 329

Wo= 4 "h*a Sheawes D 2E ay.aHle;s
Wg= Z ‘Sh'*(‘) Chords are ooe.'ak‘rless
L= 4 Alva 2 Flexible

. Released Jrom of
" 7 absalufe ~ost eand”.
L. =7 valwes

% ok t=245.
Sp= ¢
Y)

U

B4,

We

A
| Nc

Te

Ta Te

B

T From bocb A

Wp+ Wg LWe , S0 & will move down
g2 sheave D will move UP

B Wg Wy , S0 B moves down and.
’ *
Sk =ma s (1+v) A moves u{rfé]o&we to B.

To=Ha = My G ———

A

Crom feadbody of B (4 +vo

W= Tg = mg- %8

Fyom ’S:YQQBOAD O-F & C'll +V€>

" nwd chords ant o) Hess 2
&
Since ke Skwves aﬂtﬁs@ g ol

Tc = TP\ +TB = QTA ———-{i)
D)SplaeemeuE s-( A 2 B am same Cl-kwgt\ &Ppos),le)
and theiv acel should be same (ono oppos’]-e)
O B= R = 0y + Qe
"> Za& o O“A’OLB —"@
Su,los-l-u'}ujrm% from ® and a, -fro-m @ tako e?/'ﬂ@
W= 2Tp = 75 (%-as} &
Subs%ﬁ-l-{v\a Tg_frm@ m «"@
Wg—Ta = Mg Qg _____@

Co—nH..--
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#146/p 329  Canid.--
0+® Hves

> (2—1 x32:2 = 1.0, +2.Qg

Q,+ 205 = 32:2

@
2 x@ + @ 8’\‘V€S
Wy — Wa = 2My %y " %"(aA—QED
> @ —2))(37_‘2‘—'- 9—“"07\*% CO‘A—%>
= ca'4 = 24 +2a,—-24%g

S5 na,-0g= 322 {10)
ox@ —© 2 Fi, =L
i O = 6'44 {psq—
o Afom (@) Q= 322-—2%6'49 S ——
Now Un=Y%a * Gat = 0+ 19:32%x2 =
) 3
= his : = . L
8= Bt +5 0t = 0+ F*19:3242 =|38'€4 £
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# 1s7/p.330
Smoolh W=100 b | f =02
ga L Reaet' ab B = 10 Ib (T)
77 et G=9 @ —vesullont onee]”
Q= ') G-F mass center
/ .
q & W b Sove (@) without REF
N (b) wilk REF
x 2/ 27
sol" coithoul REF
e b Fom |Re tFrQeBOA) o-? bov AB
=1lo ;
e® SF, =0 T+ve givs
B 10—100 + Np=0
R e Qo0 b
Q A W=100 b - NN.&:%xo'z——-l& b
F g SM,a =0 (Y+ve We can take > Mg=0 as well
A NA T&kya Ca. B
QXS + By X U5 +NX2 = —Rg*2=0
~JgX 2 =4

> —QXI'5 +18%1'S +90X 2~

soQ=|124:67F b

= Al
> Q- = —8—7‘

10 X O

5 0 = 3435‘%’5 I

ol° P

contd.--
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Sol” eoilh REF

Rg=10 W

g 5 _ +90x4 +12 & x1'S=0
= Qax3 —loox2 + 1g x> + 9 +32 2_&

Q = 7433 rrssa —O

d
Q W ZMB-:;O q+Ve
NA —Qx3 w i e R R+ Ny
=N 3&-—4'6(;(—1:';214
5 g =0 —FEYS
=
e W
> Q-Fa7 §
= 00 .= —
> 7133 +155 & =18 = 553 & =P
S 1s§o = S3'3d
No o rom ein@

| 1247 b ,

#1157/R330 Conld-~

[Sx’m‘.lo:r as dme
—Emr sol” (,ai'ﬁio‘d' REF

100 m»
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# HGMP. 330
2 Wy = 322 1o
f.=0 .
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# 1165/P. 331
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