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Mechanics
/.//—’_\\.\ A branch of physical science 5
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Rigid body: Body with negligible deformations

Non-rigid body: Body which can deform

06

In Statics, bodies are considered n’gid unless stated otherwise.
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Force of finger on wall As hard as the apple pushes on the cup, Reaction

the cup pushes on the apple.
/\ F - o
orce on apple == Force on cup
igelaglell 5 A

-- m : from apple.
- —_—

--. “orce of wall
on finger

THEY ALWAYS EQUAL EACH OTHER

equal and opposite.

Forces happen in pairs that are and back

Floor pushes ug
and forward

4 v

Action
Foot pushes down A

v
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3= a b o
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c=?,A=?,B=?«—a=3,b=4 1a

c2= a’+ b% = 324 42=25

—»c=v25=5
n A = a 3
sin A = =
a 3
- A= sin‘lz = sin‘lg = 36.87° = 37°
—1b —14
B = tan g=tan 3 = 53.13° = 53°
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B
c b=?,a=? < c=20,A=30° .2a
a
- _ b
o C COS A = E

—-b=c*xcosA=20x*cos30=17.32

sin A = -
C
—a=c*SinA =20 *sin 30 = 10
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c . c=?,a=? «b=25,A=60° .3a
" b b 25 50
= — > = = =
A ‘s C ¢ cosA cos 60
b C

a
tan A = b —a=btanA =25 *xtan 60 = 14.43

A g ) adld Eullia Ky oS3 1y pal
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sindA sinB  sinC
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. a’? = b%+ c%? — 2bccosA

b%? = a? + c% — 2accosB

2= aq%+ b%?— 2abcosC
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b=?, c=?, C=? «— a=3m, A=20°, B=120° 1 »

A

a b 3 b

—_— - )

sinA sinB sin 20 sin 120
b
b 3xsin 120 7 60

- = = /.
C sin 20 m
C C =180 — (20 + 120) = 40°

a a c

sin A sinC

a*sinC_ 3 * sin 40

= 5.64m

- Cc = =
sin A sin 20
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a=?, B=?, C=? «— b=8.2cm, c=5.1cm, A=70° .2a

a’ = b®+ c?— 2bccosA
—»a?= 8.2%+ 51%2— 2%82%5.1%cos70
— a’ = 64.64 > a = V64.64 = 8.04m

a b 8.04 8.2
= - =
sinAd sinB sin70 sin B

C o B 8.2 xsin 70 0.9584
- — = (.
St 8.04

a — B =sin"10.9584 = 73.41°
C =180 - (A+ B) =180 — (70 + 73.41) = 36.59°

W ghanaS 9 W g (5 538 8y ST 10 pad 9 Jlia
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R = VA%+ B2+ 2 A B cos 0

S

13 5 oLl L pu gira ducal 33 — Ciadle b 4+ cuadle ) tda
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R = \/PZ+ Q2 — 2PQcosB

R = /402 + 602 — 2 * 40 * 60 cos 155 = 97.73N

¢ ' ina =205 o046 o A = sin-10.25946 = 15.04°
simnA _sinB M 97.73 >in

a=20+A4=20+15.04 = 35.04° ~

I 9 W S ST 1l g JUa
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R=F+F,
R=R,1+ Ryj= (Fy, T+ Flyj) + (sz?+ Fzyj)

&=2a 9&22@
R=RJI+ Ry7=ZFx?+ZFy7

Y
|
|
if ) -
I = (Fi,t B2 )t + (Fut F2))
|
|
!
|
|

R, -
R = \/sz +R,”
R
0p = tan~1 |2
R Rx
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F,, = F;cos30 = 519.62 N
Y Fy,, = Fysin 30 = 300.00 N

F,, = F,cos45 = 282.84 N
Fzy == Fz sin 4‘5 - 28284 N

R, = Z F, = 519.62 — 282.84 = 236.78 N

R, = Z F, = 300.00 + 282.84 = 582.84 N

R =236.787+582.847 N

R = \/sz +R,? =/236.782 + 582.842 = 629.10 N

R
| = tan
X

582.84
236.78

1 1

HR = tan

s 93 Mg g g S S3 1y el

‘ =67.9° /7
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uL»DlJ) )90

(Say3) asy )lo 0 > 0 )l
()85 U piLd) doleio Wlaiswo olSiwd )

V=V, +V +V,
V=V 1+V J+V K
V,=Vcoso, =Vl
V,=Vcost, =Vm
V,=VC0s0,=Vn

Al el g W ugdwS I 30 s m |
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uLuDlJ) )90

. SO Sd ywginansS asgl;
900
A:
v A
‘_/
(a) (b) (C)
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uL»OlJ) )90

() asu ,lo 0 s> u Hlo

| = cos 0,= cos a

m = cos 6, = cos [3

n =cos 0,= cosy

V=V, 2+ V 2+ V2

2+ m2+n?=1
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uL&-DlJ) )90

La)lb)._l &>
oSy i 55 1, Qo P ylsyygs e

P=1P +]P +kP,
Q=1Q,+JQ,+kQ,

L paagis puilgi s

PHQ=i (P +Q)*j (P, +Q) +k (P, +Q,)

D +Q=Q+P addla el
P+(Q+R)=(P+Q)+R S
P-Q=P+(-Q)

(543 Ao )13 3 B 3 ST 1 el 9 Jla
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Oluoly, 59,0
(Sladbbii U Sac) ds 1> Lo

P.Q=PQcos 9 ol gy Sy
P.Q=Q.P owl Sxae CueS S Al
Q Q
P cos
0 P P
Qcos 0
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ol H9,0

(Slabsu L Soac) > o
P.Q=PQcos6

P.Q=Q.P

Li=jJ=kk=1
Ij=ji=ik=ki=]k=kj=0

P.Q=(iP+jP,+kP)I(iQ+jQ,+kQ,)
PQ = PXQX+PyQy+PZQZ
P.P=P +P; +P;
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Oluoly, 59,0
(1) s> Lo OIS

P.Q=PQcoso — c0s6=ﬂ
PQ

PQ, + PyQy +P.Q,
PQ

CoS O =

- lplq tmm,+nn,

MQJ\J}&J&duanjmjl

1-55 www.sdvd.ir | davoudi@gmail.com | ygls olpw | Swoliwl



Oluoly,; 59,0
(2) 51> Lo OIS

P.O=0 <P LQO

I, + mm +nn =0 < P 1L Q

(cos 90 = 0)
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Oluoly, 59,0
(3) 51> U OlSH

P.(Q+R)=(P.Q)+(P.R) 6 uS ik 58
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ULk-DlJ) )90

)l 9> (Cross) o) u o
aS Cowl € Jio S)lsy Bg A sy 95 o)l Lo vy (ulbo o
C=AXB D9 S0 ULwg ) U)o U

C=AxB

S > e
BogA >y 9y axen ydg0c *
BgA 9> eMoVls;lgio wsluo o5laul @

Cowly Cowd Ugild e
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Oluoly, 59,0
(2ldl) L1500 95 o w0

05120l

C =ABsIng

C=AxB=(ABsiné)uL
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ULk-DlJ) )90

Vliuo,0d 5l odlaiuwl UB 9 A )lou 90 o) Lo Awlxo

i j kK
AxB=|A A A
B, B, B,

AxB= +(AB,—-AB,)i
-(AB,-AB)))
+(AB, - A Bk

IX1=0, ---
IX]j=Kk ,jx1=-k,---

4

-~ |
o

Figure 2.26
The right-hand rule indicates thati X j = k.

D9GEE &y S5 1 el g Jlia

j
Y
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