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B ME
O

003 00——

—H&. 47 Jj » System , Centroid.

28 4% J1 F,, F, 7 Points of application 7 & %4 P, P, F Ay
B% — J; » Resultant 7 R’ b =, R’ / Action line % P, b
P. b 7fi~rviERPEZYET7 Q P2 vy

PIQI = Fz
Ple I:!

Q. 7 Rrif ~ Fo F, » Action lines % [ & P.P. 1+ 7 ¢ »
= |l 1% & X, §) # Points of application 7 [A] % ¥, Action lines;
2 7 i =8 A e, F, = 2~ F, 7 Sense 7ﬁ‘
% v PR Y o Resulrant R’ 7 Action line -~ — % E§ Q, ?A
A F,F.=3/r»E=Zh7 F, v+ v, 3/ Point of
application 7 Py + 2 v o R b Jil B =R’ I I, + 7 Resultan
R” »Q PP b 7R~ il QP P —EEQ. =7
miBiE s M2z =y 7P 4FHF, F, F, % 7/ System =3
& 7 J: & » Point of application 7 [l] % /. Action lines / "
[ 7 % X v =, » System 2 v 2 — Jy = $ 2 v~ fih 7 *
J7 7 Sense 7 $ ¥ v -, Sysiem / Resultant R > — % B C
7 3@ <, Bk » B C 7 System 7 Centroid P = &, X -~ Centr&

R ER
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7% Hbs

Wyl 7 Ml gk = v Particles » 13k = 3 V) R % Mass =
f5] £ » Attraction 7 3% 7, R % s Attraction »» P 47 Jy
System 7 J§ A =/, F B2 = v 754 % 7 System .,
Centroid 7 V. H) 7 W7 8 7 4u 7 £ = W # = » =, 3 / 4
ft ) Particles ~ / Attractions / Resultant -~ ) ff = Relati .‘
S s W7 A g M7 3, W~ Centre o
gravity 3 »» Centroid F Z 7

¥ % / Particless # — P =7 V., b 7 B W 7 2ypl
b v, Particles 2 L& 7 & &2 (&, 3), (&, 1) (%5, 75) & b 3 ?
Weights 7 $ &4 w,, w,, w; 5 b+ A, System / Centre of gravi
JREB T (B ) b v 24 s Weight 7 W + =2, Weight #
y-axis = R 47+ VY b ¥, Origin = [} ¥ Moments 7 F{ v
X HET IS

AW Wz = w, + Wb, + Wy + eeeeennnns

g

Forces # z-axis = 247+ J b ¥ 7

Wy=w 9 +w, 9 + W9 + ceeenennenne

- Swy
’=wW

Particles # Space / Any positions = 7 » 8 /- = Syste

7 Centre of gravity / Coordinates 7 %, y, & P 2 v ¥




62 v} =3
N Swx 2dw
7=£fﬂ,ll‘_‘i
W [y '
P Swz ’Iza.
; W —7;;'

Length, Area J t Volume , Centroid B >» Centre of gravity.
b > Je & Density — k% + » Thin wire, Lamina J%. ¥ Solid 7
Centre of gravity 7 = b F U
Straight line 2 Centroid -~ 3£ 7 v &§ + 9:\
Triangle » Centroid »» H+/ Medians 7 X% 7 7V
Parallelogram ~ Centroid »» 3t » Diagonals » 28 ¥ 7 U~ ‘

Straight line = ¥} » Symmetrical 7 » Plane figure ~ Centroid
> # 2 Straight line k= 7 . |
OF =) 3% ABCD » Centroid , 7 R 2,
DU ABCD » ¥4 f AC » 2% E 5 B kv D | v BE,DE, £
=—%G,G, 8 # EG, > BE » 4, EG, # DE » g;gy;,?yx'q
FG P78 AC FF=5%~5 ¥4 GG, k=7 GG z GF = &8
¥ 7 F %5 G ~EK ABCD » Centroid + 7, % 4
¥ 44 42 AC, BD » gk # H | =2, G, G »~k 2 AABC, i = AABC /7

Centroid + V_  H ¥
/A\ABC: AACD = BH : DH
B =
BH:DH = GF: G,F
= G,G: GG
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AABC: AACD = GG :G,G.

‘¥ = G »~ Rk pfif s Centroid S Y

5l =) =448 ABCD » Controid # 3k &, ;

= ff §f » Centroid ~ T B F K T / Centroidbﬁ&;y[ﬁﬁ_h_:?ﬁ7;‘

Wi~ Centroid o V3t i E¥ /2 F 7 =77, 1
= 4 4 ABCD » jj BDC , Controid 3 F } % E 3 CD , i % b =, §

BrEH=FFFrWUE PR=75F2Y x,B/C/D/g\;a:./sec
) — v ) BC | AE,AF } o g >k x BLF p 2 v ox F NG
= v T :
EF  EF 1

B/E/ BE "3

F o F U5 W o= fy g BOD  Centroid 7 V. R =7 K= T4

: : 1 ¥
MVEW=THRITHIvEALCEE WX Z AN Centroid » ¥ AF il e E‘
=7 P> 48 Centroid 2 AF k= 7y, [t = AADC / Centroi¢ “ ¥ \\ T
h‘
> H F 2 v o~ g8 » Centroid » BH » k=7 9y, AF P BH | o 7g 2 ( :‘ \
~N
p N
4 88 » Centroid + V| ] N [\
e ¢ 5 . o
EF—EB  gpu_EA gr_8B GoFr_0A ~
3 3 &) 3 - Q y
. 2
) . 3 e
GF = 1 AF. 2 ’
! D A o
() =) ABCD » Uniform section , Homogeneoas 5 - Wire 5 y .-AB, CL : (2
DA » i # = ¥ 5 BC » th,;p A # p Circular arc 3 J_ ABCD , Centre ¢ ) ><
gravity & 3 &, /
/

Arc BC 7 % BBl ~ o< P % 5 =, % 85 » Centre of gravity ~ 3t/ #} 7/
homk Y b B ffts. 4, Weight » Chord » B =@l 22 = 2 + L
%, S 4 » # % AB,CD,DA , Contres of gravity » % & » th 8 = ¥ 7
Weights ~ % % 7 £ ¥ = M Bl =, E

Funicular polygon = = ) Resultant , Action » ff & 7 K £, B = X %

Points of application 7 ## + A = %& ¥ 7> » Weight » Action line 7 [ ¥ [l

7 - S ¢ CEENCLN W W W ¥
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= v &y mi v, o fr & = % ¥ 5 Funicular polygon = = ) Resulta
7 Action line 5 g 2 ik ~» Action line |} §ij 2 4 {& = A # o Resultant / Actig

line + » 2% G »~ 3K o v flf » ABCD , Centre of gravity + 9
(5l M) Triangle ABC = y Triangle ADE, FHK & ft fr % 2 9, I 3%
2 ¥ % 2 Centroid g &

(3
R = area of ABC = ; 3¢ 4; X 2% = ﬁlé square inches.

P = area of FHK = ; X 1; X % = Ii6 square inch.
Q = area of ADE = (:_i)z X ?—; o= 116 square inch.
W = shaded area=R —P —Q = R ey T square inches.

163010 a1t 0

BC = y ABC, FHK, ADE , # Centroid ~ ~ il » % %

1 I ; 2N
& ~ = I. inches.
3><42 5 inc

2 I :
e B o = 3¢°Y = 2 inches,
43 2 3X 2

o
bt 1X = 3! inches
45—‘7. X 5—35 "
Forces % BC = 2457« U + ¥, B %5 = B £ » Moment & Jjx v »~

x 3+ 3

o) 9
Cwtit 16

1
167 2 16 16
B x »ff% , Gentroid ~ BC = v  Jil+ v,

T
x = I inches.

7
Forces + AB = 247+ Y | ¥, B %5 = ] 2 » Moments # Jt J & G ~ AB.
) MRk F R s

BIE) s, BLE7 V. 28 Tk 7tons » J_ I/ jg 2tons X7
HE~B Y BAIVE ) RN BARE Bor L 5 ~B 6V
BEroRo BBy L 2 i B/ O HEE~ 14 feet 5 ) b As
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2BEEFWV I BY v 2o P/ BERF Wi P ¥ K187 50
WR> Wb 2 BHH R vaxis b v BEN =Ry H W, W, W, 5
2 yeplane =1 Y 2 JERE F K 2 Fpap 4 bR VN ‘

Wi = Wy, + Wy, :
BEE=Rr v WRe W, ) Wi yeplne 2 ) JilE7 K « &,
Y.EL/ BUEBET R a2 v
W/ = W/ + Wy,
= W, (2, + a) + Wy,
= Wyx; + Wor, + Wia P i

= Wx + W o

AMB=pr  FC 3R o -
W=7 tons, W, =2 tons, a = 14 feet.

= Wi
a = ; X 14 =4 feet. P i e e
HZHRE
. — =75 ¥n=9="2%3 % Weight » y_ It , Centre of gravi .

e Aun
.
2. Trapezoid ABCD = 25 AB |} CD } 7+ y, AB » frg E  CD .

e F P~V EBEF )V EYFC 2 LABCD ) E¥HFRE

b v A, 8 b % Trapezoid ABCD , Centre of gravity G 2x BB GE—s =2 7

FG — (2a+ b)
3@+ 8)

S50 T R SR

3 M—MB =Ty v ANl WA V. 5 — 2 feetys

t\“..-




?cfo) é{,(/_}.f) CTZ(I~f,/)
976 G:=4 W =/4+b=20

66 71 £
(. 9)

73

W = 20 =/Kb t0SXM=13 \3F
WY =208 =puxeriXi4= 340 ';:_;. Z

£ 1 inch + J fls » — » £ ¥ 3 feet, % 4 inches + V 2 =Y 7 Hikp “
7me_qm&7v&w%%/&m@ -

S

Moy Axes  —H i L =
gravity 7 K £ =,
4 WME =R Section s AFnE s =Y I KFVES AR
+ J |} 2 v o Centre of gravity ~ fi & 4 {al. @‘Vﬂﬁ& v Rk K % ]
0318 pound per cubic inch. €C) (00 0) o2 (25, 0
7.

0-305 pound per cubic inch. TJ‘QW: 2.0 W, =1 b'—\;) 1= 4

5. . &k B :: 5% & a Lamina , Centre of gravity ¥ jg X =, —W:;(: —Z—-\ ey e » >
t =2 7oEL. 4
Bl S
f :“:?“
. G (7.0)
¢__» ]
: )
@) i %/
3} S N
\ o — e~
w ,.»T" ¥
' x
17 |
/4

6. Zig-zag form » Wire ABCD , Centre of gravity 3 % =, f ¥
AB = 25 inches, BC = 40 inches, CD = 48 inches.




67 b 2

7. ZEB =K ABC 3 ) %R =k BDC 24 Y RE £,
, #%% ABDCA , Centre of gravity # = f§ ¢ BDC 3% D = 7 v %
A== BDC »y BV Ff=0E2 %D,

A

& B8 e

8. % 6fect s FIM = i K2 Meet VMILFHEY 2. WL, B
EM 2, =y 13 feet =7 9+ =2 B~ Centre of gravity ?Exav
9. X/EE N/ EEFH LN
Wi f% ~» Centroid & g x = {1 ¥ H ~
Sec.tor s Centroid » [B] » W > 358 A

2 rsina

vZEFRE=RT RO Y 5 —

-)-l)_a»qn,f,\ﬁ/thﬁ-:.‘y—}Rndians N

=FoRE N E 2 TN,
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10. % 2 [ 2 W% L [ S o [ 5E
B edska )R v v Solid » Centroid
g% % 2 {0 ¥ 2k ~ Solid » Controid '
AE LI VR, FFrm=
7 V. 3L i Bl § » Centroid » J§ T =8
V1 EY 2 =7,

11. i B ¥ » — 4 = Conical

recess 7 ) i # = Cyilndrical hole 9‘ l’//////////// WL
7 9. R 7 [ » 3 s Section 7 ¥ - \ 1
Zn:zre}:f:&gr:vi; :—; : E,SOHd g 3 // W 'S ‘
; ;’ 7 éé‘

2" A .

& — 32

12. [@ 2 3% + = » » Bounding radii } / Jg = # # 5 v % a Uniform y
{

7 9.4 » Centre of gravity [/ / v s> = 7 WP LA = nArc= =)
= Subtend & 7 a n ff > tan"(—‘—é}v‘ poa b PR e i v [l 2 3K 2 Cent

Appa ) S A BT Y e w0 BEF Y,

“t.EHER RSB v

Heavy body 71—*%'1“3 VR T vHA=T N "
Centre of gravity » Point of suspension I [&] — ~ & A
7 9, W8 - 3L/ Cetre of gravity = f) 7 » Weight T Pe
of suspension = J 2 Reaction F = ’a Yy $ L =7 % ,
FR& = f —HMRE =T 7 xR RT IR

Imwmwﬁﬁﬁﬁiaﬁitwg%:»ﬁ
Weight b Points of contact = j& % » Reactions Resultant




A ~ V., Wi~ 7 #F v = Reactions / Resultant » I |
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B Weight P9 A By rmsH A= Wi K
Bri = @Ik = v fE -~ % WMV BT k= v &
MERVHIEE Y RE 2R R = R 7‘ » Reactions / Resul
SREEMY R AW T e T TR S
T2 I R RN NI T 2
B =7nmx 2 =3 Centre of gravity 7 58 X » §i
A EFREeY MBS HMEAN B 7EB V45X R
Ll B Y RN 1

®EME
1. £ 4 3feet » Rod 7 y_ j » Centre of gravity » H: » — =y 1
@ =7 9, M/ Rodydh » B o = #5085 v 2 v & ¥ 6 feet » — 5 2
S Smooth'peg = r 7 v 2= Rod ~Mfil+ 1ML & =T HB
T RS
2. , Diameter 8 inches , Right cylinder 7 v, Inclination 20° 4 ;- Inclined -"
k= 2 Cylinder r #£ » — #fi = = V) % 1k & £ » 45 # = Cylinder » Greal
length 41 4], |

=/\, Stability. |
e LR R L R AL
VB EEREENA k22 B BE- L RE 0
e EZIRBAVHE =B HA = EA
fn x A 7 %4 7 Stablé equilibrium & 7, X B & =
Vs~ B A BRIt B A
44 7 Unstable equilibrium + z 7, X 9 A 2 L& 2 )

YVINH Bz VI geatri Aok plidrie
T nfa 7 unelitle

—g\ 214 ( //Z Ié Y e y» '(:l,-t‘./{
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yrr xR FMB =R DM HE TR YFME
x 4 2 44 7 Neutral equilibrium v = 7, —fft =4} 3 1
f~7 v 2V B AW / Centre of gravity -t
Frmxipa =38 A Stable F )L 2 T VG R
= o Unstable # ¥, Centre of gravity 7 @& ¥ 7 % ¥ ¥ » §

% 3 A > Neutral equilibrium 7 7\

STl ¢ Qoo 5 hehymitad /
“' A= - A p s ANy

e .
T (RN A o LR T B P VRS
A 4
S“6A v By
\F: \j"P'\W 5-7—
¥
L 4 \
/M 7" %7 oo Vg o
a WS W S : )
Y N —— ree—
d—‘l = “‘:]S‘t(}“ﬂ: 3 A 0{ ; = '\S\—'dL‘
- 3 S Vi o

| S Ese 1B 4e0 §e0 SKec
p S it SR & YA

:\}:W, —MN&W
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s =ik
KINETICS.

——< O

B AEE
KINEMATICS.

——o0tel0——

— A, Displacement. {g\ﬁﬁ_,

EBHMP 7 AR/ MEIVMLE B 7K BB/
ME=Hvrv ) b2, LK»¥ 1 %P »~A 2 ')B/jfﬁ:j«'
MAB /) BV =3 )%~ F v & pK¥ 7 Displacement _
7 29 b 7, Displacement >~ kX % L [ b 7 5 &, B
7 Vector quantity 7 V, SE B B 7 ¥ % b Displacements 7 %
7 2 v + ¥ M » Resultant displacement - 4 Displa‘

ments / Vector sum + V

=0, Velocity.

Rate of displacement 7 Velocity t Z 7, Velocity - Vect
quantity > U, SE @) By » Path 7 f =% * 5 v % » Origil
3 JVEBE ~ P (Path =t e 7 @ 5 I/‘ﬂ}’/)'?.s‘v.
S WM IAT 2 =By 2 VM T L b 2 v R
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B %] = B 7 » Velocity » Magnitude -
AS o ds

= HmAt—»o‘* =

At~ dt }
=Y oI R =EBHE N s LR =R
Path ~ Tangent 7 7y ]

i,”; > Instantaneous speed 7 # -~ Z, Speed b » 3 Hj By ;

BLBER =36 2 Path =3 7 7 0] 2 EF 7B 2 2 2
B TR s F Y, HAL 2 Speed ~ AL B M = B4
EY 2 8ATU By » % 2 Speed 7 V. 15 2 B R
Second = ¥ 7 & ¥ 2 ¥ ff » Foot + v -~ Speed » ;{"
Feet per second bt B} - v [ 2 ¥ {f 7 Second, & ¥ 7

# Centimetre 7 v - T Centimetre per second b+ B ;‘
Uniform velocity, B} 7 Uniform speed Ré;:tilinéar motion

7 Speed 7 v feet per second b 2 v v ¢seconds [} / Displa
ment / KF B~ Path 7 B ¥ s » XK =8~ 35 », 8
s = vt-feet.

Uniform speed / Motion = 3 7 Rectilinear + 5 % » 3§
=g 7 X ~JE B B ¥ £seconds ] = f) ¥ » Path 7 B
- PR ‘
Velocity »» Vector quantity 7 9, & = ¥ % 7 Velocties‘
Resultant 7 % 2, ® >~ — » 7 Velocity 7 08 2 » = b
Force, & - Displacement 4§ 7 A + 2 2 Wk F V.

REME

1. 2k » Speed ¥ Feet per second 7 L) 5 # » %,

W ¥ ot 4 /‘g-mw % Mm W
Pl it Klent s 5 e Vel 1 il
A Wb Py weann Vol G <345 :
M = dy sl bk AS a4 D T
vl o ame se tpied = \aidpsitane atg V'/é"“‘”y
Y- §= g Velo 22y LSt 5%3‘ = lsuity ﬂlf““"’“
Mioplsskwind _ Lo ere ey |

W(/(
_//'-b:——/lﬁ’ = Mlart WLLQF
R e Rl

e \ ) :
v 2 { At —=207 F127  ean spetd - nean /o(ﬁai;' -

i Z &L
\IUi,ob\X’) v~ Fo 3k M wiloriesd ) o Ledle +,
v
sD_ (b
ot—=0 ot & A
A 1 By 2,83’?"" H 1ol His) Tiwe 1okl T
L 0¢ ¢
at—o o0 :g. & —9 ™) %=§Z—

4 N
Y e R vd,owf‘*/ ) Rendl p ),
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(a) 45 miles per hour.
(6) 11} knots.

(¢) 12 centimetres per second.

2. & » Speed F Centimetres per second & L) F F » %,
(a) 2 feet per second.
£
(6) 1 mile per hour. ©

(¢) 48 kilometres per hour.

3. iR 8 feet » ] A _k # 20 seconds :4<5,@§§9‘ F e TEBE T Y

7 Mean speed ¥ 3k X =,
4. Uniform motion & 4 =.8% 7 Y, #H » Velocity 8 feet per second 4 1, )
feet » Displacement F 3 2 = I F B 2 v #, F |
5. Uniform speed 9-,[)-7—@@3_4&&/@}5&]_];7-@}/7}1/%75 DIRE T

R 120 F Y, KT N
(@) b~ SEB)EE » Speed 7 Feet per second + B F & 7 F» &
%) Iio second # [ % v o Two instants = & # - Velocities » [ 2 f

o SkoAa
6. 40 centimetres per second , Velocity | 30 centimetre.s per second » Velocil
P 2 Resultant # R x a By WM ~F v 2 L% B2 60059 A
7. 10 feet per second , Velocity &+ H = i f§ + » Components = % -7“12,‘

Components » — ¥ »Hl~ 35 v 2 p Velocity | 30° » 55+ 2 = 7 |

=—_ Relative Velocify.

Vector AB 7 O %} = Relative 7 » §E @) B4 P » Velocity
# » ¥, Vector BC # P ¥ = Relative 7 » 3 B B Q
Velocity 7 % + -, H 7 Resultant vectcr AC > O Ef = Relati “

+ » Q 7 Velocity 7 # - #, H) # Vector AB, AC » &
O %5 = Relative + » P Rk ¥ Q—/ Velocity + J  * 8
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Vector BC »~» P BY = Relative + » Q %% » Velocity t 3 » '>

i = O % = Relative + » P g v Q ~ Velocity 7 il
5 v 7 P = Relative + » Q / Velocity 7 & » = » Q ]
Velocity = P 7 Velocity b K ¥ % > 2 % [ X % + » Velog ,‘
M7 v B v, )

P 2 Q = % = » Relative velocity + Q 7 P = ¥ =
Relative velocity * ~ K+ % v 2 F K B 9, 4

OB W E =Pk trBrr b 2=%xrp
F v Q  Relative velocity » ¥ = Velocity b 2 v, & »
7 QB> Q 7 P =% 2 » Relative velocityr P RE R
=¥ PR EQ /IR E 2 E T =% 2~ Relative
velocity 7 {fi ‘i | Absolute velocity + f§ =2 » = + 7 ¥ .

RZME

L E¥ lmete s { i+ v AB 7 J 3 &% ~ AB = 45° ffi »r
JiWg~ 12 em. per sec. » Velocity 7 # = s Particle % A = y Uniformly = §j
¥ 3sec. =F B=g@r R ~

(a) Particle » 7% = ¥} = 5 Relative velocity & 3k =

8

(6) Particle » Absolute velocity 3 R A =,

2. tH% ¥ 7 H-» Uniform - Speed v P S B o = v ) 27 1.
I PR VAR LR A — Y~ B~ —Y B 4
78 ')':‘%57’**71%59‘13]—;/ﬁﬁﬂ“lﬁ]ﬂ#:iﬁ@tW%/ PRt
W= VWM 2 2 # = R 1 Relative veloeity » K 4

vt

2 TSI
27

K FHigrk s U= - - 1 i

I [74
2\" T
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i 2 o = T T £\ AL
| X
o+

3. Steam turbine » Wheel Perillhéral velocity 400 feet per second 7 y 3
Wheel , Bucket passage ~ A o | % ~» Steam , Absolate velocity 2200 feet "‘
second = ¥ 5 H. ~ 4 [y » Peripheral velogity 2 m b 20° 0 f4FF ks
7 b & v oy Steam , Relative velocity » A ¥ ifi = 7 ) 4],

4. Diameter 4 feet » Disk 7 y_ 2 fip O 3 v 5 Disk ~ T = 4
=78 » v Ll #t 5 Axis | ¥ Uniformly ::6ne TV-fsee) / M T F R Y,
> Disk » i R AB = ¥ ¢ Unijo/rmly = 4 ftfeec 2 S;;éed > UT 8 mEP s
YV PHA O o hp =7+ % EeOL B I‘/FF)%ESTIVF

2 P, Absolute velocity #+ % X =,

==, Velocity-time diagram.

Time 7 Abscissa b +, Speed 7 Ordinate + v 7 i % ]
» Curve 7 Speed-time curve 3 > Velocity-time curve bt Z 2
Uniform speed 7 3% & = Curve » zaxis = 2R 47 t Vv il # A
Pl 2 B A = HH AB t Ordinates AM, BN | ZaX
Pl v VA B B MN M =EB R 8
Vi /B Y 7 % > A, Ordinate = J® 7 Unit length i ¢
-~ 1 inch >~ m feet per second 7 3 > ¥, Abscissa = & 7‘;
inch » nseconds 7 % -~ 2 = /7 + ¥, AM 7 ¥ 7 yinche
MN , E ¥ 7 zinches b A v -~ Rectangle ABNM ~ T &

AN

v 7
R A L
7 7

Xy =

vt = S=s4n) xy.




76 7 a3 | s
\ A7 N o ;’ ﬂ/’-?lf 3,
— % = Speed curve ACB I Ordinates AM, BN I #axis Ry 'l ‘\ /
b 1 | \{/ ;
s M 2 TR~ MN o il = JE B % 2 B o & Path V\‘ &
\ \

By 7% 2 MW~ 7 C%i=H % » Tangent / Slope l
%, Ep»f;ﬂﬁ.;%ﬁ:%z VIR % = & 7 » Rate of change ¢
speed 7 % -~ *, Tangent 7 b /AL % 2 %5 D 7 6 © rax
=B4FF VAR P C 73 o vaxis = ZP4F L v < N
¥ 7 E v 2, EC 7 vaxis | ~ Scale = 7 i) ¥ 2 » = §
7Y b ¥yDE 7 taxis b / Scale = 7 ) 2 % & 7.

o ( {fl L'l ) of L UInAR '5/r
MM O\ = 'Tq‘ AsAL e vl/J. Lo },f 0 /

'Z/’

P A vy CEy = & 7 » Slope » % I =l = i o2y ppres

. [ ]r b{ » ut \/& Le "l‘f
U . | F Y ) Iv/LL"('UV Vk'n“ Lasl V) VA V
— = . Acceleration. ' ? '

o o D

Rate of change of velocity 7 Acceleration + Z 7, Change ‘
velocity > Vector quantity = ¥ 7 Acceleration = I} Vectc
quantity 7

Unit acce‘leration >y Unit timde = Onefunit % ¥ 7 V‘elob'
7AW A T 7By » B 7 Acceleration + V., B ¥
Unit # Foot, [ / Unit % Second + » I F Acceleratiot
7RV 77 = 3 T Feet per second per second  ff Z,
¥ 7 Unit 7 Centimetre, B ~» Unit % Second A‘)‘ Voo

Centimetres per second per second U i 2+

=M, Rectilinear motion.

®Rectilinear motion = W 7 > Acceleration > JE T 2 4 [ =

AR e IS ey tj;, B} 7 Rate of change of speed 7 ¥ ‘




) 0 L;Vl\.;
HC((J‘%/ ™ %@‘, -
_t‘ﬁ‘b")t’/??l :v_’_

. QZ T (A,“/L‘W‘v{ =l /f[(o d/O'G"'ﬁ" "‘/.K“L 37

77 71

Uniform acceleration / Rectilinear motion = }& 7 ¢ seconds

7 B = Velocity # o, feet per second = ) v feet per second

'y
H "Q‘Mv & Qs P w,f,ou‘}lo} ~OP g e

O\L(,d/(/\,k[b:/\'\ » Ry %{3\7 R

P+ Y 2V bR Lo Acceleration @ o~ K = 7 B 5 v,

v — U

al— feet per second per second.

=B ¥ B W 7 v Velocity 7 P 7 8) * 47 » 3 2
SE W) & [ ~ @ # » Uniform acceleration ? ¢ seconds 7/ [ -
yx ) b A vofge gl 3 ) ¢seconds ?ﬁﬂ/vﬂi:ilj:'bgy
w» Velocity v » XA = 3 ) 7 F» T NV ]

v=1, + at.

Velocity-time curve - Slope @ + » [ # + + », AB t AM
P BN t zaxis b ~ [ 2 f i > Displacement s 7 F > :
7 07

Si=ia k& ;:‘ at’.
R o Res o HR2) t 7TWHER VS
) v — v = 2as. .
7 3 vz s Gravity = 3£ 7 » Acceleration
—® )2/ BBy BIrvre s =y KK NS
HWE > hh=med s Ky~
g = 322 feet per second per second

= 981 centimetres per second per second.

WERBE

1. # » Acceleration ¥ Foot per second per second , Hiff = 7 F » &,
(ﬂ) 392 ft'/min.z '
(b) 480 ”‘ls'/hnur.z
(¢) 350 omfiec.?

Wﬁﬂ’%w&duuflyﬂwwa
w/ § /7 } V74 "‘

0

W A T ) /'__—"‘
SO W
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F AW Al Y

78 y i 9

2. %& » Acceleration & Centimeter per second per second Bl = 7 3 o %,
(@) 24 ).
@ 8 mfmn.?
S BB = 4 M » Speed A £ YIEBI B H 8 scc. % 2 BE % = 20
ffsee. F F v U, M 2 B[ 2 Mean rate of change of speed 7 3k % =
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~ 45 ftfec. » Velocity } 4 ) 2 9 2 3R x=,

f0—, Law ot unive[sal gtavitation.

Z Y 2 Particles 7 y Mass 3Kk &« m, my b 253 /T » b X v
J % Particles ~ 2R~ # = #£ 7 fif » Attraction  f§) 7,

3
F mymn,y

y & Constant of gravitation | z 7 Numerically = y »» Unit mass » — » , Particles
B EE @7 78 7 Bf » Attraction = % 3 | 3 -~ Universal gravitation
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=Bz rFEN L TFMILLE S, |
Unit mass % Pound, Unit length % Foot, Unit force J Pound-force 3 - | % "
Y= 331 X 101!
Unit mass % Gramme, Unit length % Centimetre, Unit force %" Dyne 4 o | % E
v = 6:65 x 10-8 1

m=my=m J ) b %

m?
F = T=r
F = 1pound, »=1foot + - %

I =—3:31 X I0%Tpt

1
m= . = 173800 pounds
e e

F = 1dyne, = 1centimetre 4 o } ¥

I = 6.65 X 10-8m2

m= = 3880 grammes.

1
vV r

1 >3 ¥ % — Y ~» Unit mass | 5 & v ~

V1

m=

F ==
PR Y g, AR H YRR T v, F V7 WME
Mass » B4 > $#£38 = =3 Y 2 3 = B # » Constant of gravitation »» 1 b
J W jfii ¥ 7 M » Unit mass = % 3 % Mass » == v » Particle ¥ Hi 4 §f f 7
W7 7@EAVvI7 b2 REZY /M= 184 J s Attraction 7
U5

M=, Centripetal force.

BE=dmrdn 2 A ES 7 - e EH B =K b
= [ & 7 Normal acceleration 7 7, )R T 7 feet b s
56 %) B ~» Linear velocity " o feet per second, X Angular velocity
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2
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Particle » Mass 7 m pounds b 2 v -~ Particle = 5 7 Acce-

leration 7 §L 7 » Jy »

2

7 2
m — = mr®* poundals
7

B 7

m v T
e g i 7w* pound
g

Bt 7 J1 7 Centripetal force t Z 7, Jg /7 Reaction b + 7 Ji:

# Particle =2 ) 4 ~ ) » » Equal and opposite » Jj 7 Centri-

fugal force F = 7,
Bl SE®) = X 7 Speel.# — & + 5 ¥ » i »» Normal acce-

leration b Tangential acceleration + 7 » 7 L) 7 Centripetal force

b Tangential force I 7 Y, Tangential force -

2

a’s
ar

m

poundals
B
=%
g ar
(f5) Conical pendulum.

pounds.

Weight w Ibs. , Particle 5 & % /feet / §h/ — B =5 eMr 5 v. % 7

fls % == Y O M=%k v V. K7 § = Uniform speed , [ & ) + 5 = I
7 Particle P = SEF) 8 ~ 5 v 2 J =, P, Angular velocity 3 # revolutions
per second | x‘ﬁ.jfﬁ{g HHMOC 5+ 1450 2 % 2 Tension 3 T pounds
PRV XRBBRT Y,

Tcosh) —w=o0

T sin 0 = 2 PC (2mny = Z_” (2rn)? /sin 6
S ———

B 7 J1 > Acceleration » K, W) # % =B 2 O = M 7;,’}
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# = ; 1 iz
w
T = 4:1’7121? pounds ; 2 X322
) 7 AN i
! 3 - M 2 1 f, ..)//' W " Y — 3
A cos § = i4 = jnq 3 o~ TV o 3% 2 J
amtl & 4 ] ’
£ . }’/’_ B / ; g.=P| (l/
Period 3+ 7 b & v N ] W= i) 27 — -
L L o B IEE I
1_7_211:,\/ = .—211:~/$_r.
@ [ A
3y H ~@¥ 0C 5 9y, Esdp w W E{a
AT e een L AT x' oM
1 W
M 1 4 | il
1. j§ #% 18 inches » [§] » J# L 9 Uniform speed 100 revolutions per minute 3 PWOJ o e Fa ge sl
T
Ll 5 @) # n Particle » y_# » Mass 2 pounds + Vgt 2 3 A Particle = f§ » 2‘ }
: ? 3
w1 PR A=A, b= —— pr —m
L 4wz Mpq—x%

2 PP, xpggleem K v 25cem. 2 || A £ ¥ [ — ~ Uniform angular

\
velocity 5+ L) 5 @ # n Particles 5 ) Masses 5 k& % 3gm. R+ 4gm b = P i UZ:___ R G477 e Yy e
w ; = 27 =

=@rrhr Po=firrhit s Ry FHEEa,

3. E¥56ft., &7 v, 201bs. » Weight = i = v % + 8 %, M 2 %/
—# = 5 1Ibs. » Mass » Particle 7 f v fly 45 # B J£ &, KFRW A = 0¥
ey AF N B VEFYUE LT v > b2k % Angular velocity

5 Number of revolution per minute = 7 2 ~ =3

pA=, Centre of mass.

— 287 k = 7 w Particles 7 J, Coordinates 7 R 4 (%, 7.8
(xz’yZ)» (xsr.ys) % b ¥ Mass 7 R & my, m, m % b Ay

3 o Pt s M+ _ 2mx
Y A Sm
g e + m,y, + my; + ...... _ 2my

R o Sm
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Point (%, j) 7 System , Centre of mass t Z 7, Centre of gravity
2 Coordinates 7 (¥, 7) t =2 v >

= i Smgx _ gdmx _ i
2mg &2
= mgy eZmy -
i SR i
Y = "Sme T g3m 4

sy

%t = Centre of gravity »~ % =

Centre of mass t — F R,

22 [ = 78 M6 & v Particles 7 4 [H L »~ — i = Wy fE /.

Centre of mass /2 Coordinates -»

e Sz

T 3m

s >my

4 L YT e
e Smz

T 2m

POpg, Motion of centre of mass.

~ 4

TR ) mPy+ mx, + mzx; +

'/ Zm 7 L
VL e T mE, + mE, + M, + ...
Sm
MMW it mx, + mx, + mx, + ......

2m

Particles » System / Any particle =y v » Hh ~ H & 7

JB 2 n» System tr , i » Particles @ ¥ 3% 7 » Intrenal forces

» 4iSystem 2 ) B 2 g External force b 29 B %\ B2

7 # 71 » Resultant - 3 » Particle / Acceleration 7 @ b #

1%4

S oma F ) ma, ma, ma, % 7 Resultant -~ #8 7 7 Internal
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v
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forces b External forces b / Resultant 7 J, R » = System

s Internal forces -, Newton ~ Third law = 3 V), K ¥ & ¥ "‘
L) S S i Vs '

Internal forces ~» Resultant > 25 L = ma, ma, ma; G

7 Resultant »» External forces / Resultant + 2 2 i} — 7+ 7

|
S )

7 Pairs 3 U g v 5

External forces » # components / Resultant 7 3F, I & ',..
~ L3k 2B =3 )
2F, = mi, + mi, + mx, + ...... = SmZx
_Rv =
23m = Smi
Shtn. 7 D)k 7 Total smasstsZ sV Bhien 12y 4
3F, = x3m = Mx
y component, # component = 4} 7 = [f] k§ 7 J.fk = Centre of
mass / 3 B - Internal force = 4 [f] {% = ¥ 7,14 = Total mass"
7% 3 , Centre = Concentrate ¥ 7 ff v » — » / Particle =
External force + K ¥ K W t = fl —F » i f1 7 x 7 & i
= BV - F Y, 3

e

Om#., Translation. ‘ 4
M) g, 48 7 / Particles = [§] — /M__,/\*ﬁ%

v x Ky 2 Velocity 7 f 2 B A =3, WiE s EH» :
Translation #+ V b = 7, £ # Translation = j& 7 » ﬁ';@ b L
Particles 7 Accelerations = Jp &% W %l = & 2 M & >, & = i
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Particles 7 Masses = ¥ 7, a - 4% Particle » Acceleration
v, B ) B 45 H = o~ H ) Resulant J ff 7 < % Centr
T ST T |

7 V.{#k = Translation = }& 7 >~ m,a, ma, ma % 7 Resultant

B A = 3 7 Centroid - Centre of mass -

¥ — F v Jy Yma=aZm = v 7 I 7 Action line »~ Centre 0
mass 7 i X, L W) % » Any particle; 7 Acceleration > ) #
W) & , Acceleration - » 7 D),
a » Wy » Acceleration @ 7 ), External forces / Resultant

7 Centre ot mass / Accelerati

Z R bW T otal m;ss 7'M P A %
R

=

M

= a.

ﬁ Z M E
1. % H % b pounds Mass RR @, % 3 seconds , [ = 4 ffsec. 2
Y.k 2 Ji# 8 pounds » Mass / 4 B8 = {&) % 15 feet /
BB A= BT BB E R D, ;

Velocity 7 Bt ~ 2

= FH &+ 7.
# ~ # 2 Mass 5 Neglect = £ % , Masses » jj #% = 48 poundals, 4% # = 14
poundals » Jy # KB H i > LT b % Al Wb SEH >R EE

i

2. 6 pounds, 11 pounds ,» == » » Mass % Inelastic string

=,
e
A

Q3. Weight 28 pounds , Uniiform chain , — % = 112 pounds , #j a8 s »-"
M7 5 v, b %% = 56 pounds » Jj fB) # V. Acceleration }fi = Chain » rp Bf
o n Tension + K 2 a HI Y EEF XRKEHL=79 + =,

4 AMERN= 7 VAN %_;g 7 Accelenation 9-1)4%-[{& v

V.45 s bR
# ~ ~ Pressure P g 2 A 2 Weight | Y 4A7 4 '

'I
5. Bucket = lcwt. » Coal + A v 5 ¥] % L # » = Bucket , Bottnm ~ 4
4 |

) S#pg T
@ F; Mm 7 = LA % = ?'),/U Iﬂmaz/{'ﬁ»{[-

A= 'l/: (("ﬁ Fer)
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&
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T prnds ds
7 :”2"761:1/”_‘,_[7
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3285 b, = 140 K&, A= 3—-——f::fé; j:229 },V/‘M‘
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Pressure 126 pounds |} = v ¥ System Acceleration 3 {i]

6. 1{ f4 o Coefficient of friction p. o £} W = ¥ v 7. Mass » pounds , # ‘é
WAk EF T WY FUM 8 2 H A = R 47 = F pounds +

PR, WS~ Acceleration, ifi = £tJf = Y ~» Reaction 7 3K X =3

75, Rotation.

Rotation = # 7 W] #% ~ #8 7 ~/ Particles -~ [d] JE B) 7 +

AH /7 B/ 7PDHBE -2l »EHRLE=7 ).

2 [ S AR~ Particles » #2722 % 2 [l = A =

v B 2 ERK~F & 2 Particles 2 )V [E EHBR=FE+

BEF V.0 2 B EZE M 7 Rotation » Axis + = 7. #8 7 2
Particles -~ % F§ %) = [f] — » Angular velocity, B 'l:“ Angular
a;:celeration 7 A A

Particle # Mass 7 m bt ¥, Axis a ) 7 b E& 7 » b V@
B ~ Particle » Path ~ , Tangential acceleration 7 a t ¥,
Angular acceleration 7 @ F 2 v v Tangential force > ma=mra
F V.8 = Axis = [l 2 » 5 » 3 » Moment »~ mria F+ J,
#a 5 , Particles = 4 7 » Moments / Sum - .

myle + mRte + myia + ... = aXmr?

Particles = ffj > » M #8 5 7 Moments / Resultant - External
forces Moments 7 Resultant b Il VS Ipternal for;:sm;
Moments»‘//_ﬁ m v A 7}3}f/Pa1rsa;);&/v7U.

7 F 7, External forces / Rotation / Axis = [i§ 2 » Moments &

/. 'Resultant Z T b R 1A~
R e

et e e

T = aXmr?
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T » Extermal forces = 3 4 » Torque P ff © 5 » » =
= ¥ 7 Zmr’ =1 > Rotation /7 Axis = [f] 2 » Moment gq

inertia +FE I v s F Y,

PO+, Moment of inertia.

— Y JBElEVEMHR ) WHR  Partices = F + i I
7k & 8 v, Mass 7 3k & m, m, m, B } =y
my: + myl + myt o = S =]
1vEE: " ER-W2 2K/ Wil Moment of iy
it | |
' %gﬁ 7 Total mass«.Z&M\ "¥7=,

I = Zwmr? =‘@

b & 2, x 7 Radius of gyration b =% 7

2= JI
T

Theorem I zy-plane | = Plane figure 7 9,04,0y » Ji 2

B k=7 7 H=MHfF» Axes 7 9,05 » O 7 il
¢ zy-plane = Normal + » Axis # J, Plane figure / =z, 7, &

axis = [i] 2 » Moment of inertia 7 & % I, I, I, + =2 v
LL'=1+1,
R TE T LR
Elementary area » Mass 7 @ bt =,
PR
ax’ + ay’
Sar' + Yay




_Tz 4 Tx T 1y Mo 1 F§ 7224 T

71 5

I?U wax. /8 7‘f3—l”[=.7/~ 17/\ vvv;vx =ty

7 L=L+1 :

zaxis / frE 7~y .H=BHMAFr» xR ¥ yaxis 7 1
gplane k2 Mia F v BB A 2 BETH =2
Moment of inertia » f1 L +I, » — & =v 7 L =& v. 1l
y21L4+L ¥ -Err2H? Ifrijf Maximum 7+ » b 5(-_--.»
I, >~ Minimum F+ 7

Theorem II. 1 7 i # AB = [fl 2 » % #§ / Moment of
inertia + =, I, 7 .Centre of mass 7 i © AB = 47 + Vi

#OAB, = [l 2~ Fi 30 ¥ % » Moment of inertia F 2, AB
P AB, v 2 fiBET7 d v v, Y, Total mass 7 M F 2 i:""\‘lj%)%
W ' PA-+-MN
I=1 + Md*
Bl A || I
P iyl ) Particle = ¥ 7 3 » Mass 7 m + 2, P 2 )
AB, B & AB ~ % % T # PM, PN 7 B[ %, MN ~ 3 #
PQ 7 AE v BR v T |
PN = MN + PM — 2MN - MQ
SmPN = SmMN + SmPM
— zﬁZmM_Q
Ko = ImMQ =o, fi =
= I, + Ma*
I, I, = ¥ % » Radius of gyration 7 R & % % F A v ¥
M Mol ¥ =%+ €,
Centre of mass 7 §i X » Axis = il # » Radius of gyration »* 5
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M 2 Axis = 47 F » filh 2 Axis = i} 2 » Radium of gyration
a ) Jh 7 VU, Radium of gyration 7 e /N F v Axis » Cent ]

of mass 7 3@ X\

wZEME

1. Mass m, Radius @ » Circular plate 7 y 4t , th ,;» 5 5@ v. Plate = No
J v Axis = B = ) Moment of inertia - _;maa FIUV.RTAEE AR =
% ) Moment of inertia, ifi =- Radius of gyration 1 fif,

g
y ) :
2. e s KRB LK HB=F= )b Moment of inertia » Mass F m_}

R et énm"’ J V. Mass 32 pounds, Radius 3 ir;c_hes JEIERB7 VK b
" o
‘ ) 12 inches , Jfiff = 7 » Axis = B 2 o Moment of inertia 5 3k % =1
; %1 S § .

3. B a5 ;yﬁﬁ)fg 2 Lamina' 7

Y. M » Centre of masss':fﬁ-‘ﬁ DA, W T
=747 & v BB = B % 4 Radios of ti. /K‘i

[ T
| ~
| gyration »~ —La  §. jt = th 7 B e
v
: : ”
{ = 3% % » Lamina » 3 AB = i =z o [S= T |
\ Moment of inertia & 3k £ =1 l U
\ 11| B T
2N & \1 ~
‘S_»\ \ o
| BTG p ¥ \ L
e !
P P A B
$ 1

otation = A 7 PJ] # » Centre of mass G »» Rotation 7
Axis 780 7o v v SEE® 7 5 2, 0G 7 7 b
2, G 7 Tangential, }z v Normal acceleration 7 % % a, a, "‘

A v o\
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4+ » Components 73

Axle reaction 7 @ * l:*(@ = F 2 PiF

R & 15 Rn l~ v, Axle reactlon TR x 2 v Extemal
= % BT

3F, 3F, t =z v -, Centre of mass / Motion /- Principle =

forces i, e a + » Components /7 Fl 7

=L
a0
ZF‘ + R‘ = M@Z,—?
R R
2F, +R, b M7 (7)
By M 4§ » Total mass 7 J
Rotation » i »~ % » =X = 7 & » »,
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S gty B s SO0 SN 1
’]i Idtz e ( )
0
i o AR @)
SF,+R —Mr( ) ........................ (3)

(1) = » Axle reaction »~» A V) 2 7 X, (1) 7 # x 7 Motion
Ak Ee 3 RV (2), () 7 % 7 Reaction ¥ E A
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wERE

1. Mass 200 lbs. ~ #j 8 # Centre ofmass ?ﬁx;y@@#%j(@ﬂ/ﬂ
[# = Rotation 5 4 & V, = B %) = 3"3‘/59“/ Speed 7 A % Y, Motion a-%
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—
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1 4% it
[dc}ﬂ %5 5{‘)211/
2. Rotation # + 4+ » Mass 200 Ibs. jf 4¢ 2 ft. » Homogeneous cricular cyling ! d‘SL P b ]
7 9. Rotation » Axis »» Cylinder » Axis = 3 5 Cylinder » J§] = #§ % v : ZCE : }bH-C’ d : : 32 2 s
% - 7000 207

) String » Free end = 5 Ibs. » Constant pull 7 V&% B§ %] = Angular velocity
Pl = 5 200 e > 9. Pull AGEEFH T E 2 b ¥ > Motio
F Y . M F» 2 1% Angular velocity 2 § + v H 7 3K A, fij Axle veaction

X a, ]

/ﬂ ft;\ t& 200 -rtjif pw‘;/“b {/(/(0“/7 ——/")(27_ = "T

, ey
3. WM =R 7 Pull j String » Free end = #f v - 5 lbs. » Weight 0§ f,t =284

o B A,
A, Work. R » & ' 9,
3 4 STtk = MY’?C('
W »xh o ERZ7% 7Y Vﬁk.i/ﬂ/Pointv 8 EF\YR rdé)

application / Path = J¥ e Component force ff fE £ » F % 7
= e = Wiork: R Ralibl o 57 i :
WAy AE ST R v 2 4 K~ — AR
EHE EHIBY. s ¥ 0 Dlsplacement?f“/ﬂ A' .
s k- . » bt _ =207 Jt= 4?0
PEX¥ K/ =B 2 vy WokW ~RKK=7%»7 ' " _ = "3 k

¥

Rt = E_Ft_ = LG RIR 2 = |bip ,79/(/3/»\0('«,”‘.

W =iEs: :g/?,@u:/]ﬁf??}

Work ~ L6~ Wi il 7 — AL Ty 7 1B 7 % v 2 7 e Re= =4 poamint
I Hm~—%AL 2 b B 2 Displacement 7 + & v b a? )
£ —BE/ H=3IBFvzrr WokF+y, 58

P # Dyne, & ¥ 7 ¥ Af # Centimetre 7 » + ¥ Work /

\

* ffo{d(\) ~?oc,(2](
: s = i

s £ Ve T
Rt~ Erg v HR%e 5 »iJ7 2 B AL # Poundal, § ¥ » B RLA L %
i v D
Foot # » t % 3t » Work » B ff »» Foot-poundal f} & 2 . & =fplE° = FAT 4

wo X J1 7 WAL # Kilogramme, £ ¥ 7 ¥ ff %7 Metre 7 ¥ : teo Oz G0

P ¥ H , Work 7 ¥ ff »~ Kilogramme-metre bt FBE o~ v, J7 7




106 77 3]

Y8 ff % Pound, & ¥ 2 ¥.AL # Foot + » + ¥ X » Work 2

i;ﬁ'[ > Foot-pound t ff € 7 wv,

\ 1 gramme-centimetre = 981 ergs
wﬁa 1 foot-pound = 32-2 foot-poundals
= 1-356 X 10" ergs 1'5
R 10 ergs HEAPL P F 2 = b 7 V.3 2 BIE 7 Joule b 4
7\ '
Point of application » SE®) » Jy 7 Fi m =HH F+ » + %
=33 7By vim~” Wok ~F+ 7, 14
My — TR v v RER =3
Displacement s 7 + + ), F b+ s b 2 [l 2 f4 7 0 + A F 1
FRF LRI T PP TREY'S BN L P
7% [ /7 Component »» Displacement s » ] = Work 7 & ¥
XMWY 7 F =3y 7} Displacement ” il =8B ¥ v 2

by

»v Work - j(ﬁ = ﬂ_r\ IR ‘
W = Fscos 0

el

B 2 & » Fcosl s V7KL €, X»F b scosf b {:

7 FFE b %ﬁ,ﬁﬂ/.0>g P+ v o~ W » Negative + 7
Vid

— % = Variadle force = = ) H ~ Point of application /
Any path = ¥ e By 7 il = 7 ¥ » » Work -~ R x =7 &
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N7 72AF VKT Fcosg ~H 78 =Rr i
Tangential component + Y
B kT eHE—%2er b ¥ Work done »

W = Fscos 0
ST R»>ATMMBYs /M ETRBPMLEL 7
#% v & » Displacement = v 7 6 » F b+ s v+ VM 2 5+
Y. fif v b F v ¥ ds.cosgp »» Path » Element ds » Jy 7
[i] ~ 7 Projection F+ J, 1 ¥ 7

\N=§Fcos¢a’s=F§cos¢ds
=R

Scos¢d.s

» kit 7 Projections » fn = ¥ 7 Displacement s 7 Jy 2 J
[i] » Projection = & | By 7

W=F§005¢ds = Fscos 0.

Particle P » @ Jy 7 A6l 7 % 7 v v 8 Path = ¥y e 7
Bxx) v 2 BRI R Speed 7 % 2 v, s
b v, Particle = ffj » » & J7 » Resultant 7 R t ¥, Particle

dv v .
o 7 v 7 B

2 Mass 7 m bt *, Tangential acceleration »»

Tangential force -
/

my 7

ds = vdt !
M= EB " B=HHR=3IBY%vxrrv Workl »

/
/
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R il ”ad‘v. \
W—S%Rcos¢a’s—mj~ ~ R

4 ‘ﬁ
N of
%:»le v

= -m (v, — ).
wER@E

1. 100 Kilogramme-metres » Work 3 Foot-pounds = 7 3% » %,
2. 1 foot-ton » Work & Ergs = 5 % » &,

3. 1 H®/-R/, Work # Ergs = 7 & » %,

A K
4. M+ W)kZFEIJ:%‘~F§’+ n Velocity > L7 B 7 vt 7 V. @

ARZE =B 45° oy v Ml = = ) 450 pounds » Jy 36 2 SE B 2 i~
@7 V. 8k F » Fricion = =1 J &% v 2 Work »~ Efif + v B,

5. Weight 50 poudds %ﬁ H 1 fa 20° 2 £ 5 K v Y. Friction 4 pounds
Va V¥ -

R Y A B A E = 3y e 8 feet #F Y M [ = Weight & v Friction =
a)FBYv £ ra Work 3k £ =3,

\/6. x84 K FH i~ 100 feet per second , Velocity + Ll F ity 4 5 v
2z V), Cravity » 3 fEl & » ® 2 } ¥, Point of projection = y 20 feet fif ¥ B
FEBAr b %, Speed F+ K X =

7B v RERE LY AT 2 Bk 50 grammes By 3 7 Y, o B
= A # n Speed 120 centimetres per second J VJ_ i, » Speed # 16 centimetres per

second | F W SEe=%  EBEFE 2 . BY Friction » 5 grammes J U b

A

8. Torque t = = J Angular bisplacement § radians , ] = 45 ¥ v % » Work

»WOFa b FiBRT,
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HO, Work diagram.

Tangential force F# 7 Ordinate * 3, s 7 Abscissa 7 F ¥
7 #% 7 » Curve b Wi ¥ » Ordinates b s-axis b 2 [ 7 Wi f§
> 3~ Displacement 7 [i] » Work 7 3 - =, ff] ~ -~ Ordinate
2 1linch >~ F¢z 7 m pounds 7 F - <, Abscissa 1 inch » s

Zoinifeet 7R S0t AN e/ BEAGC AV ZE R OB R oY

A= jjzj/a’x = y it P yFtds

i 5 m n mn

8w
mn

(me) A = W foot-pounds.

Indicator diagram = J& 7 > Ordinate »» Working substance
Z@Bressure Ihtensity = ¥ 7 Abccissa »» Unit mass /7 %¥ &
+ Y, Piston ~ Working substance 7 ffj » » Total pressure 7
Pt ¥, Pressure » Intensity 7 g ¢ ¥, Piston » T F& 7 Al
b A, Piston 2 flhr »EEBE T s + R, R & IF Working subs-

tance = 3 Y Piston = B ¥ » » Work » s
53
Wii— ‘g Pds
51
53
=S PAds
51
B (i -
3 S'”lp % :
pv-diagram = j» 7 Curve R %y 2 Ordinates b v-axis b 7

/[l » W F{ » Expansion , [i] = Working substance = = J
Piston = B ¥ v % » Work, X - Compression / [§] = Piston

= 3 ) Working substance = 8 % v % » Work 7 £ » R,

IU’

Fey
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5 - 5 3’ Lo
HEZME ; ,
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1. Elastic string 7 Y _ Unstretched length 50 cm. 5 y_ 500 gm. » Pull = 5 y W A \/ v
70cm. p 4 g 2 String 3 50cm. = Y 100 cm. & i 3% & ¥ & o [ = String N, e ) ,\L,
D A \ \
=BY¥ru ¥ Work 3k 2 =, X .'lf’-k
2. pv=constant » X = # v 5 Expand = ) Working substance 7 v _ Volume J\A ; N V . y ¢ V?
= f 7 ot
Hov=a) v b+ i, Woakbone R 2 K=FEA Y prprat it < ¢ : ‘ ()( /
=€, [
W =gy, Iogez“’_ = pv, logey_"’ A
7y vy
pvT = constant » R, = ¢ 7 #L A » W,
. P B
o X 7,
F—, Particles » System = Gravity = 2 Y /% B
¥+ v v Work.
Q ,I— 2 U—-
Particles » Weight 7 w,, w,, w, % + ¥, ff B =~ v 2 2
wv Standardlevel 3 Y 2 B ¥ 7 R & 2,2,4 B + v, Centre
of gravity » ¥ ¥ 7 Z b =, Particles / System » B » ¥ v ALY ’Mﬁ [
w2 - \
¥ WV % » Particles » &% 7 % & 2/, 2, 3/ B b v, Centre /v)»; 7 )
\ N \
of gravity 7 B ¥ 72 2 v ook 2 SE B 2 ] = Gravity = [’ \
<9 ]
a YV BY v 223 Work » ‘3‘ ﬁH% !
W=w,(&,—z,)t+w,(z)—2z)+w,(z/—2)+...... Ry A
2 / | 5 VIV AE 5
=(w8/ + w2/ +wz'+...... )— (w2 + w2, +wg + oeene ) LK LA b & kb % 77 )

- W= W, @ z.) AW (- 2, ) + W, (B-2,) ¥ 0
e V\}\Zl "(Wliz'\W)23 t- —(w\z, Y Wiy T Wy2e- oo )

i3 B« ZSW = 3W(Z-£)
B O T

; ;I_E)Zw W:(E 91 e
¥ P ¢ /

1. FK ¥ 250 feet » Chain » y 1t » 1 feet » Weight 1 pound #+ y 3£ 7
—¥=1 C\w&,/m%}%ﬁ v ), §) 2 200 feet % Winding drum = 8 # n WV
T

[ = Gravity = 3 7 B % » v Work 5 3 X =,
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2. 7 feet square » J& W ~ Rectangular tank 7 9 3 6 feet » Diametre »
Cylindrical tank 7 V 4% 7 KR ~M & 7 KW= V) = 20 feet L =79 B
#0122 @ + v ¥ Cylindrical tank ~ Rectangular tank = 9y 7Kk # & ¥ _k #° Cylind-
rlcaltank»f"fﬁal)gfeet/m-y- %}“9“/}“)%/7}(7‘& Eran

=By Weight = fie 7 HBHF v &N Work 3 sk % =, {8 ¥ Rectangular tank

= v kK7 KHF K RE= Y 2 feet = 7 Y, 3 7K 1 cubic foot » & &
é— 62.5 pounds | &,

A=, Energy.

W gmyd  EH =LA r = T FHF VX
Wgs = 3y 7 fp=ie s Wok ¥BF v £ 7.+ = 7.1
F U = 3 ) Workk # B9 v 2 t % Jj = 3 ) Negative
WMot | v 2 M FRT V2

— Wy B8 uf > Particles » Any system 3 External forces =
i 7 Work 7 £ ~ fig 7 Condition = 7 » IK§ ¥ fiif B¢ »» System
» Energy 7 /i 2 + & 7. Quantity of energy ~» I £ 2 Condi-

tion = Y Standard condition = ¥ VY 47 Z [l = External forces

=3 U EmEg o System =3 ) 7/ F v v Amount of work .

+ 9, Energy » B~ Work » AL PRl —F 9,

H =, Kinetic energy.

I. Kinetic energy of a particle.

SE W) 7 + & v Particle »~ 3 cEB =Feh VBN

B, 3 2 J7 = ¥ 7 Displacement 7 + 2, ) #3EH) 7 > v »

Particle »» Work 7 8 v fig 7, ) # SE By 7 /B & » Particle »
Energy 7 Af 2.8 7 7 fm 2 SE B = F 7 » Energy 7 Kinetic

&, f _,,‘7_' — ,L’; y ‘((l4\.';\
\J/
X! o5 CoryY g HAY2?
2
|
: 1 /
A6 I wAln 93 aAf wel et/

i) VMA/U K. &
rhﬁﬂﬂrf‘F'ﬂW'—’(V‘ )
(472 10§ we 4 m(Y-N) Noeey
Py reviywn mm}u
WMV~ /“:775&7?.




a) trse fefrn ' . 2
KEi UL gwes
2 j] e% L e ) \ Ly
'EZM)/" :?VZV"\':;MV
e it

energy I z 7. Particle » Kinetic energy - Particle » 3 7§ / :
Speed 2 Vi Ik =B+ =KL T = ﬁ7ﬁ/ﬁE7Work
BB =T RT M .

Mass m # & Particle » Speed # 7, 2 v o, b F » iz —-“
Z=MhrviEr=3) 7B v v Wok » i = ﬁu)v
mz xXX=78~7nr,

6 Rofatem
4\\"""“’("0’\’?‘&8 e i
ﬂEJ 'le‘mm)if%"“ (Y-»‘O)\*";‘ My (st);?. -
I A7) . « ’ :
Em (’Z/z 7}1) l/“ - -s‘zm(‘v"b_\' Yal"' Y\z", i ) LO ;
%

L 2

Q
(‘M\Ya f”\py:TMIYaz-'—..-. B )
W

MMM#WLMA«
221,01__,\1)(‘,01

. M b KE = %Mktfl\o/x}_{)x.

= Particle = 2 Jy 7 b 2l =8B % v 2 » Work » B
3

@ — )

NE=OR R A 1

lmvﬁ
2

e

#& = Mass m pounds, Speed v feet per second / Particle »
7 Speed BE v+ FrE=FE =78 ik 7 Work » '

%mv foot-poundals

1 m , -
L % ?7/ foot-pounds

B 2 & » B) # Mass m Pounds, Speed v feet per second /

Particle %" 45 2 » Kinetic energy F J, 7 » Grammes, v #

Centimetres per second + » B¢ 3 - F & Ergs, & ¥ Gramme-

centimetres = § FH B R rE 2B U ¢
II. Kinetic energy of rigid system- :
(@) Translation.

Translation = J& 7 #8 5 ~ Particles -~ Velocity g%~ ¥ 7

o 3 "
J. ™~
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Q) “)ZU)N 2 bwo :2@(//2%‘7:224_,/%4.
V) 7 System /7 Total kinetic energy - P & H/ﬂu s 32qp b0
| PR o CRGL S R R oy oy /
SV + oD 4 Sy = Mo KE = 5 2240 x2)' = 440 M“fW
fB ¥ M - Total mass + Y, Gravitational unit = 7 » Y
oS AR T Y8 SRR
._I.E'Z)2 g va 'L:ﬁ
> & ‘ I fo(l.\lg..- 2RAfo X 20 C“//;.M i

. ; \ /
(6) Rotation. A g e o M08 7 2AXK 10 K20 e - - Vs
Angular velocity 7 o radians per second P ¥, Rotation ~ 1 | TRr 3 T o
. L : K 2
L MY R Nt KE = 215 (- 0) MiXeo'x % (120-8°)

System 7 Kinetic énergy > : = 27(7<(/0u X 1§ (/4.«71—19 - 44 co0) _-?7;1'7)(@00)(/5\; f oo

%ml (r.lw)2 + %mz (r.w) + %ms (r,0) + ...... ] =S S /07 p/\,‘; G /0""‘0 )

10'757/)(\137 fv’(m 2 7‘/, , /(‘? w i

= %aﬁ (m® + my + mp? + ...... )
= o = My
2 2
@ 2} " ,&L’Q :
¥ : ' .. . . - 1
fB v 1 > Rotation / Axis = [f] 2 » ¥ §% » Moment of inertia « & g / KE =3 L (wy =w! )
/ 3

7 9,2 » 3 ~, Radius of gyration 7+ Y, Gravitational unit = .

>N

K m.

t
i

5

4. a
1 1 M ® - 7 7y’ JA | Jox)
5.ga)zzé?xw /;ra?d,g{_“ :2 ?24//! = }4_—7(::7_
Angular velocity 7 N Revolutions per minute F 2 v »¥ 1 : b Tz or i
1M . (2aNY ' Far . f Rl | Yo jovX] PP =/p 00
2g1<—6o : : ,.\iax};\\o,/rnc_/ XI1ee=/p !
S5l G e = 2
“Kg - - xV2e0 (r2n) = 2222 X872
REZME | v L
1. Mass 20 grammes , #jj B8 % 100 centimetres per second » Speed 7 LI 7 81 Ll ST BT —;-PT L4 - 299 P 3 ¢ 7

& Vv B¢ » Kinetic energy & 3k * =
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2. Weight 2 tons , .4j B8 3 2 feet per second , Speed & UL 7 &) # » B 2
Kinetic energy & sk £ =,

3. 22 4% 20 centimetres , [A] 3 # ¥ 5 & M Mass 15 grammes  Particle 7
Y. # » Velocity 80 revolutions per secod V. = B§ ] 5 $& 7 Velocity »» 120
revolutions per second v v U ik ~ BE = ¥ fn & » Kinetic energy # R X =5

4. jf 4% 12 inches, Weight 250 pounds ~ #f i 7 V. 3L / [ it  Axis } ¥
5 Rotation 3 + % V_ Angular velocity 40 revolutions per minute ¥ ) i = F =
W fif » Kinetic energy 5 K X =1

A s BRB LI s pupa ) inches ) il = 7 v AR F Axis p ¥
40 revolutions per minute » Speed # ) 7 Rotation & 7 & n 4} & 3 ~ Kinetic
energy » ¥ F n b,

5. i #% 6 inches » Cylinder » y 3£ » Mass 500 pounds 5 J Cylinder , Axis
5 Rotation , Axis | ¥ 7 7§+ V, # ~ Speed j 750 revolutions per miniute
9 o W 2t~ Kinetic energy ~ % fi] + o %, 18 & M 2 4§ & Radius of gyration
5 x b ¥, Cylinder » £ 3+ a p R v ¥ x’:%az b pnd T S S

@ Fly-wheel # # » Speed 7 99 revolution per minute = Y 101 revolutions per
minute 3% ¥ fn & V5B = Stored energy # 500,000 foot-pounds # fin € y b+ A v
N » Fly-wheel » Moment of inertia >~ 3 fi] + o 7,

7 ok ¥ B #° 3L ~» Main shaft » Speed 100 revolutions per minute 3 )i Kinetic
ener-g)‘: b ¥ 7 3000,000 foot-pounds & fir % & V. gt ¥ H% ¢ Similar 5 o B 7
Y. 3 » Dimensions »» 20 per cent K 7 V ¥ = KWK xF —F V.t 7
% H% # 70 revolutions per minute - L) 7 & §% + o B} ~» Kinetic energy & 3R A

=,

AP, Rigid system = #} 2 ) Work | Energy
I ~ principle.

Particle » Mass 7 m v v, fx #1 J% € 3 #% 2 Speed 7 R i

80 S

S, /@25
= 2Y>\X (5,6)3 J’ =) éf\;@
( 2

SKE= 145 ?f,fﬁxa(m)-/b‘;ywx-—
/éé‘s« gv: j@?ﬂ)J’W~WM

m— /~f%‘3xlb

PERYTIL
@ oev - ,‘L ,’_\_K "?}’ 2
Oz sov o 3l
4 v _
A 5 KU (35)°]
N Yy s
’?7 (1% - \OW\ZJ
T ¢ T 9+
vy [/@Xj - }3 Y
N 02 e : .
. )(a [9- 15X 10° A Povnd~
2 | b 44 rd X
: ?‘( ?
? /é "ﬂ/;&uﬂ‘ o
P Al .-::';;417(0 ,wy("g A
- M“( 7775”(7’1 _
PR . v«\{2; 760 x G0 0t 7&6/(?/2)(/(;9'"
it fV,{? " lz

; NP 2
(G2 ™1 - YR’ 'J———J‘” X1732

N KE =§,41R7x(,—§’m)2, i

V‘Hnyzux 0 ):g *x2

3\ 2 2040/0(’
0 7\ X Al
0994 X0 * 994 a0, 3zw7 # ?w
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115 i ;M KE=3™"W

1 2 "
s w(V-VY) K £, wvnineeat et 7 #E
l ) K g (e )

i

I
1
o

A v, v b A vord s SEH) 2 B = Partticle = ) 7 »~ #E Ry

Bt e

s e 1 womhas Ju (K)o
52 i 2 2 " . - g v n
L Feonls ™ o — %) E T ¥y 1A, By oo B R T
v = kX 2 &% » Particle 7 Kinetic energy 7 38l v, 1 i Z(w:._ ey
f = — v 7 Particle =8 7 »~ 3 » Particle =B ¥ v 2 » :
B 7ﬁ = f ]t

Work 2 » 3t » Energy 7 ¥ il 2, ® Particle = 2 ¥ 7 Work
Y v 2 I 7 Work 2 7 3 7 Energy 7 & X
Rigid system = j& 7 » H , System = BB ¥ v % » Total

= 7 = :‘—,T 7-___‘01)
W [(ﬂl Lal) z—[UL ! 3

work 2z » 1 / System ~ Kinetic energy 7 3 jm ., 3
System = =2 ¥ 7 & ¥ v % » Work # 4 M ~ Kinetic energy
7 W 2
Translation = }& 7 3 Rigid system = External forces =
ay) BV v 2 Wok 7 W + v, Total mass 7 M b
YR BE R Speed 7 v, v, bR LY i
W = %M (2. — o)

W 7" Foot-pounds = 7 L ~ 7 v, M » Pounds = 7 fiL ~ 5

P2 L e
1 M

W = = v} — o),

Rotation = J& 7 External forces = = E ¥ v £ » Work
7 W t ¥, Angular velocity S o1 R B fe 7 ffi 7 & » o,

w, b AR AR

I 2 2
W = EI (0} — @)

W 77 Gravitational unit + » b %
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W = g% go M
W = lﬁ(w‘ — o) . ) A
2g_ 2 1 W": M»{I h = ;&|O;§5?~’2 X "
4 : U
Torque 7 T + v, Bk B % H # = Y ~» Angular displacement i v Syt
s = WAXS =58 1
SRR R T R 0,0 A v BRI = B
i’.\'r') &
mEy 7 0. 1557 - anfes
I ~ )
T(0, — 0:) = 3L (& —gy) @
T —————— 7 R P
R ]:" 1 ?O /‘J' X uer L BRI & l
S PN et ) Torshn = 00075 2R0
T(02_01)=2‘:{?(w2 _afx) i ; - e ?‘7‘?)
rieand 2 S ! f\»;: ) ’;4 J
HEME : Y22 300 HAAK £ Y2.2 ¢ 351 2= @oed
1. Weight 10pounds/%§9- Gravity » 3 gl =3 V§FFILKE=a Y Kty W';/"'{‘J; e b ,‘T‘;\'C(?
Hi=%Fes .25 Mass 10 pounds » k=% 4 ¥ £ 3 7 K7 WK 7 3tk
1°F. LR v app=rBfi2Emyra) S SN A B R . 20 ' g
5t = LEN % T N | ole THBT X2 5 4 4 S
2. Weight 400 pounds » #p #8 v Ml & v K FEHH L =7 ) T KF =¥ ¥
i VT 4 LYTRT-4) Q5
20° i # v /1 80 Ibs. = = Y §| H n, Coefficient of friction »» 0.1 + 9 b =, % ) (0
: 15
\ F 2y Fs X e >
%) » 10 feet » Displacement , 1% Velocity sk # =, {8 & Initial velocity » 'l (& WW(,J"*" G wo A< R oglraa r\' ?W; ' 3 o
BT e B 1 ,LL’ ) d[_‘ R-P S A
3. @ Wheel » Weight 400 pounds = 3 5 Rotation Axis = [ = n Radius \:'v h .
- R [ Wg - W,
of gyration 10 inches # 1y Wheel 5 100 revolutions per miunte , Speed B = é : | ( G~ e 2 . .
LW 2z 5 Drive = o Torque % Bt Y 3 7 v, 84 7 4 ~» %% Axle friction i#fi = «J ] ' e L?‘/L . ) 5 '2\’7\(%,'&970 »ﬂ‘A s
Air resistance » % X ## | & V. Resistances , Average torque 5 3k X =, Q.; )
» et - d n 0 4 oo x
4 T A RN = e =
: A B0\ 7
B £ - 2
AR, Potential energy. g Pt <
e Sl = TXI[0/
Particles » System = & 7 3 » B ff 7 Relative position = £ 03
x 108 % . 2

Y B Ml / Relative position = § J 47 » ¥ # v b 2™ Forces




gL ;e 2

# 3 7 System ~ Particles #1 H 2 ] = fF £ & »~ B H 28
System > Energy 7 A &, #) ~ -~ Compressed spiral spring 1
Particles 4 H. 7 [§] = Natural form = 4§ & » t =2 » Tenden
7 % =4 A, ¥ 7 Compressed spiral spring -~ Nutural form
= + V3 = External work 7 B ¥ {8 7. B} + Compressed“
spiral spring »~ Energy 7 ff 2, A & = 7 V7 by & »~ #h ﬁ
I/ Attraction » B = % =K} = 7 » t 2 » Tendency
FO. My 7 Wiy LR =% Y 47 2 ] = External forces
i Work 7B Y7 M AW PR 3 ) R
System -» Energy 7 A5 %, & % » Energy - Particles » Relative ':
position » ## fk ~ Possibility = i {& 2 » = 7 = ¥ 7 Potential
energy b z 7, Potential energy ~ H -~ B fE / Relative position}
3 Y Standard /7 Position ~F J 47 2 ] = External forces -——f
Wi T BYHE i, Work 2 & 7 V., 3% W 8 » Weight W‘
pounds = ¥ 7 3 , Centre of gravity » g Datum plane 3 J "f
hfeet b= 7 v g3, Wi / Potential energy, i % = = ~
Wy B b i BR ¢ 2 System / Potential energy »» W /% foot-
pounds 7+ VU,

A7, Conservation of energy.

Kinetic energy P Potential energy F 7 Mechanical energy b
Z 7, Energy 7 ffi » Form t ¥ 7 Heat energy & 7 J ‘
Wy pl , B System / Eenergy . fh # System = J Energy 1
7MY X~ 7 System = =3 ) Energy 7 %K 7 » ¥
=7 3¥ v, A4 H /7 Form 7@2/'/1%.,\1%51

VW i mwn*fé
Zx 0 /Lo/f/(f/“"( /'L"’W /W @/

o /w 7\\,\\ 2 ).
VM/V ‘7%'/\/‘7 *’/V‘V\’ [Ar

]7 bt VR sy |
5 f‘\\ PMJ b} WM& _@\ ;U/ rgumsldl ‘
J WA "f\ 4.,4-/,{}»0 : 1

T R w k- k\z:~=o
®E - W(ﬂ 'e\) KE— 2\?8\;

%urv

~%

AV 1
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> Constant F Y, ffij & 7 System » 4%, L » % v ¥ Energy
J B~ > System = 3 Vo v, X G 7 v rE =

B

H+t., ##k » Efficiency, & © Power.

HE MR o~ Wy B » System = U filh 2 W / System ~ Energy
RS ANE ARy
W 7 Input b ¥ W/ 7 Output + & W” 7 Energy / Loss
P E 7H$ML 2 Energy 2 b 2 vy
W =W + W +E

W =W + W
¥l » Efficiency 7 ¢ b 2 v oy
W/
- W

BopR o SN RO = ST Work 28 v v 7 2 Ml A

7 3 2 &M ~» Power X » Activity t Z 7, Power / ¥ fif
 Erg per second, Foot-poundal per second, Foot-pound per second
s 5 v = 1. ¥ E = » Horse power J v Watt 3 »» Kilowatt
SR INB

1 H.P. = 550 foot-Pounds per second.

= 33000 foot-pounds per minute.
1 Watt = 10’ ergs per second.

1 kilowatt = 10* ergs per second.

Rotation 7 + + ~ W % » Angular velocity 7 N revolutions

: ngMTM
wha A rw uwd
Fb’ww
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per minute 7 /& |§, Torque 7 T pound-feet b = v - Power -
27N
60

e L B P
60 550

it —si

Foot-pounds per second

wWEME :
/" ,
1 1500 H.P. 5 iy & 44 » Engine 3 5 = o #ft 7 20 ants » Speed P

fiidE > Y Y 7 Y, R 5 o Total resistance  faf Wf + 1

e Y r
2. 5H.P. » G §i# > v, Speed 750 R.P.M. + y_ It » Spindle = ffj » —ll }
3. Engine } v Pump = 5 y 5 cu-ft.-per.-sec. » #|A = 5 150 ft. , ¥ %
XF B %845 0, b, Engine & v Pump » Effective H.P. 5 3k £ 5,
4. F pe 5 13 lbs, per HL.P. per hour » %] & = 7% ¥ = o Steam engine ai ' /\V?\;
; : b
boiler » Combined efficiency & 3k X =1 48 & b » Coal » Calorific value »» 1250(
BT.U + 79y b =, ‘
g 2 Bc.
R ‘
P - i Kvwld |Koeatd =) ¢
9 - 1seo B 8 ‘
2 vy 1§ 2420 Ryoee Y 2
g , i g VQE‘_/Q 710, 23 :f
b }/40 ( : y
\ WOHY: ye e XS = (N2 S0 [ W jpna \L 2
a3 sl A2<Aa] g\ s
! 12 -
RAFHAL 2% © @ =012.%
A N
» 2
Y
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‘/);f_./c;,xﬁ/.,%/zji I D
2) 18 ¢ 57 ~/$7211/§%’ B = iRy B s 555 e

a3) é’?}cﬁ R Ao, , 9% s («7&,)4}&2) i & ///ﬁ{ é*/b /’Qi-
ﬁ/ﬁ-y/z,//\./%ﬂga /{g;’ﬂ? ]'L/é/{ _é/u/.,éﬁxf;/g_véﬂ/g/,

W) 7 S Rguale //5 @/v@&f&w (R alilvg, T g X {/Ze,e//" #
‘@j’fz:ej:w~/ @?&vacuaa,é ;;:i,é 7. JAE BB BE
JK B = //vaeo/éaef_z:_-: aﬁ?a@/ﬁ >4 CJ‘/& coarilealt -
Lo s A /Le_oz:a/»nfaﬁcw» Lgseidl 7y K ¥ LE ) wEl g,&’zbmica/

Rk . e;/és:/fngﬁ#«_zi Boc dn @ ok s o e f
= /7\ i WW = S <:7»%#/,7//,M/M9)Zfé—

15 %’a&z‘,ahj;u,éa/;« Zarkis 0% 4 K Foldos B . B iy
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