
Forcar ofy Crrowy | JEN29 238

 

Fy = Grain,
 

 

 

G= 6.64 ~\O" SS |, “ |
Consiervr SAA GU OW Calc. _

 

Fray —_— Fe? GU00os) . 4. QR x10ON
  

 

 

res sta y Ze | E

Sry Heh ©
=
 

| S Fa: G00) C1.9Rx10%) - 24000 NY
Cl N G_.oxo*)*
* {>= 100 S00 c90Qm

 

 

 
 

Aapto®yh 07 Grog. GU.IB x10") _ 240 mis “ee ONO)
. 210 . 246)'S _ r

GiB’ Tr2F4imesy corth,

Zo C= 34) 000nK Fy = Goo)is.q4x0%) . ABIL. IN

(ea)
a (6.34 «108 )*

|
Me =$.95nig ay

ee

 

 
 

 

 

 

  



 

 

 

 

dan .2023

Fo * Gryrm, » pra
ran

ty 
a= Ger , G(S.IFENO™) 9.8) mnlg™
3h (6.34%10% 1)
  

 

 

 
Fas WAG oO = QO .DBA walS* Cer)

g g R Only On Tt Cacn’s Surffacg

Free Body DIagcamsCF6D) L
SSDOOOO 0—000—00NSo”

Va

FCOOTAKNOAR Sy$toan

 

 

 

 

=
~
.

 

 

 

 

 
     

 
 

 

 

 

 

 

       

   

EBD ERD N= Normal farce

c nN y5 fol Bray 4 A

| acm) = \) Vr? feoctt\ => “%
YS ma \ LJ

q ng
rs = Herder. Fa = Foreg app\icol “Ty 2 Shien, Boia | -

FA Fa an Ty Th
me ~ x

> Ih \ =
Fe v, L m4,

m4 — 0
 

 

 

 ——}S65Din KA in KZ
<p XD NS
No 
 

  



(an .29.28 &)

 

   
 

 

 
 

 

 
 

 

we
y

ene STS KZ Zhe NZ 7"
my <Z S

Ny, 70:3 N / | Ny JI,

mg Maco by

Ss, O27 _t m4 e/

as MGSIWNS- Frcesp*

ZFema

Fe may 7 NTN Nieovtton - wen
=
 

G) Z2Fy =may= M4 siN® - £,~ Facos p

 

 

(2) ay = MOG N “ngCos® ~ Fa SUN D

 

DoWwe (2) for N-

 

N= rn cond t Fosin D (20)

 

Swo (20) mato (O)

 

  
: QO

PNA ~ HAA SING = Ne [eng cose+ Fasin B\- Fecosd
 

nn
 

Oy + MASAO - No macosd - N-Fo SAD - Fo cos D% A a }
 

 

N~=Vy Coloes is move?)
 

NMFS (ne accolorochon )
 

 

 

 

  



 

 

 
  

         
  

   

   

| OAan 25.24

LLLLE FAO TsA:
= | ma
mz es Vt &

d "2 d - “9

ws     

 

 

or" ww CE\ ew Xl

| oe.

 

 

 

   

        
 

 

 
 

 

 

 

  
 

 

 

             

 

 

 

 

   
 

     
 

 

   
 
 

    

i : /| m, rs Fe, ANd rN, =_

Mm. z q ‘=
$4 GF GE ELE Fe. vy YY. Fs,

t “4 “a
ASSumrt “Y (ow OF Prduing so tuare 1S Leto.

| N,
At No an At,

\
|

T Te —Tee”. de a4|
[ATI TTT TTT Tr vy fo i;

} Wo.

| d 9
! ——

| M, N, Ty 7. ouftecent

Wr,a Blt pallty
p> T

Ee, Z | ! Ry | se

™, 4 a , See Ves gr

my TT, x C. *%

: =

My)

a 



dan 25.232)

 

 

 
  
 

 

 

 

 

 

  
 

      

  

 

 

 

 

 

  
      

 
 

 

 

 

  

N77 Re
e ogLNG

Recah &

Ty _

Iw MN Y \ Ne +

5) Mm, \ lesa hd | \

P - v
i Wiig

a” TIO) FRD

=? A an 7

_ >4
[OKs bE ‘ 6. TsiNe

Cne= 0.3 beng Tcos©
AK Q.. 2 Sets Fr

x = Non i “Ee

Nestton’s 2nd tay Z2FEMA Nena" fr
‘ / moving

| “FE;

GS ZFy= na,* Tcos® - Fy Linaki © =
 

 

C2)
imme

Z Fy = yorly > Ni* Tein G— me

 

DOoeS 14+ move? Set F.- NEN

MNO, = TCOSO-AZN 9)
OFNtTsinG-ms~ ©)

Soe @) focN.  ”
N Fang - TiN O (24)

SWS Qa) into |

Ma, = [Cop OzV_ Lyng - Trin|

  



 Jan 25-2308)
 

owe CTS © -prgeng tg TSHO 6|\
wv)
 

 | 
Oy = 1 ELOOCO$ HO) - CO+3dCO\(4, BL) 2G].8) C190) si(80)|

1o .

iN card. 7100 CoS 3O- 0.3 *1G*K F.AI7O, 3% IOOKSIA AO) /1O  | ~F,22mIS*% Hic 14 1§ CPoVHVK W means + moves

| = yes ir WAS M5 > ANWWEO NWS [Ay =O |

 

 

NOW Sole USING,

Fe 7>NYN

|
(Oy * 1 CTcos 6 Le LOD “+My Tein ©]

Wy
{

Vays t.69 mist]
- |

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 



 
 
 

“ey

       
    

no*

ROF movi et.

»S
—INm

FE
a

\
-,

 

\
NS

         
no

        

  

N _ Cc    Wy

MAO.
;

Not r
ine
0      FD    Jan,.24-,23 (0°)



= iS AiUAYS POSE, Tatehe coorellnte SYSHCA TO Match,

 

 

 

 

  
 

   
 

  
 

 

 
 

 

 

 

    

 

 

 

 

 

 

 

   

Jan LE,28 ©.

} J aes ey Garay? Doesg (4 SUA? 16 So, whet 5 a

: A FAO afte  @6X19
EXE Ne20.3 LR ORS
- Ne #0. 2 ee aN To's

Fos tOG0Rh nN

- 14 Fo. ar6 i Fasin®

NestorZncd Low SF ema ~ ng Sin © ‘ Frocos 8
5 C\S Fx? noe* N -Fasin © * ma sin © a

Le 2IE Fy == AWN Ody = enocesS Facos0 - Fe

|

\ Solve U1) For NY W = 5, L
\ N= FasinG- masgin® ID.2A = ACAD)

\ = (OOO NNHO- 100 (4.81) Sin 4O m= 1 Key
>Ip | TIZ7RIN & Dossnot Corr tol POMKUAE . :

_a rf ines mit Rave +6 Sawer For accoraton of HaLunyg

AdSuwe Fe =A) (3)

Swg Gaynte ($)GB) Aso (2)
MAY * mn4gcosO - Lalos © “APLFas © -6oI

M3 7 Ow A\cos© “Fa Coy -A7 Fe. SOeeS
rn vy

 

$ ‘f

|

 

 

Ay = “OAD Gane oceleractlory ig O So HH adaes Not ¢ Kole,
 

 

 
MEK)75CSO-Fo coy -fe

   

Fe 2ang COS O -- £acos@

=-14.5 N
 

  

      



Dow, .2.7238)
 

 

 

 
 

 

       
 

ye soo) a & gina
40" ; SOOn) < 7 — HSinet

jt oi WC b&
Th | . LAA Tc0S @

ake PROP TTT Jt me =

| M5 +9053 me

Me = Od
 

 

| does 4 move? N@SFOW'S 2 nck Lon SF ema
mo YY NS GILFR = ma, = Tcos O- 7, ~ Fe
z Cr (2SFy = nary=N- ny tT,sin 8

  
ING ms- 7,230 ©

F COo)C4, Qiy - \OOS sin HO)

Solve GZ) €oc Ni 40 See 16 TIS loting Ueted Crom Wut Broun

= 33% Ni positive So 4 iS NOW WEINg eh Tro Frownol
j
|

 

“OSSume acceipratton Fe Asn) €3)

guto) into (1)

may = T2Co$O> Ty) “ALN

Sowe tor On |

oy? ITcos O- TAN]
Wr
 

z= 1 TOO00 coS§ 40 - SOD 0.4643H)|

{

|

{Qo
 

~ 1.4 mis™ “Yes vv Coty Move. So cesowe wing Ae

 

(Ay * 1 [lOOOcosS HO- FOG ~ 0.20438)J
190
  By= 1.4% mS

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 

 

 
 

 
 

 
 

  

 

 
 

      

 

 

 

 

 

 

 

 

 

 

 

  
 

by Filet) 8 402
x

nga

nn

nacelle eaten a. rT, pT] 4

SN LN \ NS os

SAO) 130 a. Taf

|

143!
Newstton’s 2raliad FREma ||. Me 5
OZ Fxl >Oe= Thps GD -|T) cose Tito| || |Tycos B |
[2.)| > IFy|* Ko.bR°F T SiN © & TIISIN

©

FT NA
a!

|

Soe! TWlim €9 |

QO+ TV, Co&¥ S-|Tcos
Ticas Ole [Ta cose

T| =| T2eos@

||

Go)
Cay ©

Swio (A) into (2)

QO} =| Twin Ot T2MQ -mM

OQ -[Tze CoS |'siin © [+ TYsin B- tn:

t
t
t

  

 
 

 
 

 

 
 

Co J

mh f Ta, /siw B #& sin 6)
\ Cos @ J

TS = ww A

SAD + Co Bini
  
 

 

 

 

 

 

 

 

 

 

 

 

 
e
e

 

 

 

 

                                   



 



 



 



 

 

 

 

ZFgz Wey = T0520 ~ wey sin HO ~ Fg qv)

Fy 2 May > N « Tsim 2e ~ maces ko . (2)

AGMA Az =O

Sve @)?

ZEN & Tom (2) - wgees las)

N= mgca ~Tsnte = 59) N ¥
uct it.

cle OY fer aye

Oy = x ces (2) — 5.0 lo - “s (ta)
wW

ose Te2 arN (3)

a) (2) wr (ta):

Oy ® X cs (8) ~ Q) Sim Yo ~ ae

US WZ2 00% => ay 27Oel w/e

VET .movlAg YP



 



 



Box 242

@® Bowe foc accaposovw
 

 

 

 

 

 

  
  
 

Fi —y Fx? 400 " 4 Rs
\ N\A WE ee

Los? Yio! ya Yye ~/\ x NS

“=f ¢ l | ZL | =
Ae on “ FASH 30

. Ms yor a
My; *6.3 : K . . Aeee|

A= 0.2 - m9 cooIN Y

 

Newon’s 2nd Lat
 

 
 

 

OEE, = may = 9 Sin 1B*Facos 4S - ef /

2) )Fy “roof © Noms Cos 16 “Fa sina 4
 
 

Cots iy Lond?
 

QO = N = 100C4 BI)CosaB- 460 SnaL
N= 208.461 t 1392.29

NzISSe 254 N

 

\_x = @.SSmigti
 

Docs i+ accelerate? AN iFs 0.301886 .259)
LOO ax = 1900 CABlIINAAH AttOOcos FE - O.BCISG © 2677)

 

reeolead +0 resove O AY = O.2 A: IO.

 

 

 

 

 

 

 

 

 

  



 

 

 

 
 

\ 2
Box 2 ws

SK

~n. x i.

oO ° / a, VAG ae

\acn LN. « rj Z A ~ x .

Oo

— —wor
  

N/ ~M4 COS(oo
 

Ave’ NY
 

 
y oN

>  
 

G

 

 

TF, ~ may, + HIG NN 6G + Fa cos 30 - Fe
 

TA, > aay’ N = m4 cos © - Fa sin 30
  

N =109% (1.83 A+ 499,01

1O= N = L004.BI) CoS lo ~ BOO sin 3O
WN. 399.004 +AFIT OO

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Box 2 23

 
 
 
 
 

(2) / DOWEL For acceleration, .

J~™~ Ay alle he be

ieeeJy Sf SAE SE
ed4/0 Ly. *Y\ + asi/\ -

f —/ / = mycosd}

 
   
  
 

2. Fy = ya,* mMasin 7B - Fa CoS TS -f

28> ost * N -“A806 7.8 - Fy ing

O= N- CLoOd04.B) ) Cos IB ~ BOO SiN AS

 N= 203,961 ess FAL

 
 
 

N > SH~O16 N

“26.70 ALN =£4-
LOO Axe (OOCYV.SINAN 7B ~ BOO cos Tl - OSC.Ol)

 ax + 6.242 IR Y wes WH Aecolefertes |

 
 replacn A AY, 0:2

ax = 6. #03 mig* Az S.S4

 
 
 
 
 
 
 
 
  



 

 

 

 

 

   
 

 

 

®

|

oon VA , wae “ }N S4 ‘a0

(00 Fa ie ‘4 APS aR
YY 4 / \> Scena y |
Asa NZ me |. |

F, |Ree, A ' :O- sca . I
Cos - Fagnlod \7 : |

2 Fx s Wy * ma sin SY - FAQ) O ie ~-=

Facov

bo.ZR . mali?= N “PANCON SU —Falosoo . _t 
sia i
 

‘O = N= CLOO\C4.B1) COS T4- 1100 KCO9 ©)
N = S96.619 CSS09 952.629 BP
NE A= 1829.25
N__

 

1,529.24

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Box 24 4 Solve Lov CEN

 
 
 
 
 
     

) @ Fa ee 1% AV
3 APA \en + we Zw
Von WO “

SG qe jo SMACOS AD rene48°
| m1 S, \ 720

AwS 2 0.3 AK? O,.2 wm, Viros,8018 Warec®

 
 

N= 203.461 +400

Nt 603.%61 N

Gc. ARN

Qx = 14.412

Me? MM, * IS 316 ~

2 Fx * —_ * Ms sin 1 1fp co$ B07 F¢

2h ° PW “ng Cos 18- Fp sin ‘30

O=nN- C100 )(4 81) CoS TSH ~ BOO SMNSO

100 COx) = 1LOQOCA1) WNAG + BOO CCO8)ZO - 0.381 603.901)

 
 

 

  



 

{
>

 

 

  

 

 

 

  
 

= |

A ;ae 4 Ny
< \Y Demgeossot FX

| >. :
hs Wrysoz"

Zk: WG, > | fn
 

2.Fy = nowy> Noms Co$30°- Fasinas © :
 

Oz N+ CLOO)(G.B1) CoS (20) - 1HOO RNAS )
 

Nz BUG. $F1 +1352 ,246
N = 220) 24
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 
 

 

 
 

 

 

SeA ee Re v = (sat NV
boYioX A NN& “TIN 68

YY 4 ee a4
LEH? < Zz teces

| Ep
 

 
  
 

At, -=0,% a7 nt > C

AZ 2 O.% mas Wamp| Ly +twe Y f / -FACOS be”

 

LF = may = MS SNnTH= Pacos 60-f 5~ ¥ facin bos r
2 Fy = meen N ~nnaycos S4 ~ Fa sinloo® \ -
 

Dzn- ClooVA.BidCos SY - BOOWo 4
 

~ Stl. lott + 642 ‘®20

 

 

71269.484 N

ARN fe 6.3 - 
 

ioe= 100 69IY NMAS4- 600 Cog(60) - O.3( 126%. NST)
 

CAx * A28

 

AFN2€R O-L
 

Ay * 16 394956

 

 

 

 

 

 

 

  



 



                  

 
         

 
  

 

   
 
                            

4
)
i
T

a

i
)

O

a
8

:

I
;

=
:

:

_

i
@

¢

|
v

o
o

uy
re

3
©

:
~

a

o
l
s
4

%
~

4
S
T
O

f
A

:
|

ras

a
l
i
e
l
e

N
e

x
“
e

=
s

n
o

O
o
,

br
7

Pas
K
O

)
1

a4!
o

.

~
.
-

e
p
a
e
e
e

_
—
N
y

0
n
l

e
°

t
t

J
of

d
‘

=
e

-
=

+
>

=
+

Y
3

5
9
1
3

+|
|3

.

Ss
e
e

t
e

u
_

W
\

,
w
a

o
O

-
s

3
S

_
°

2
C
1
2
4

e
>

>
o

O

A
l
e
i
o
l
|
O

(
o
T

S
Oo

=
ad

i
oO

ra)
2

+
Y

.

g
o
e

elo
feb
S
T
E

ISIE
Ts

v
¢

o
_T

NS
D

N
a
n

>
fe

~
S

S
e
x
r
o
}

2
)

.
7

o
S

val

S
e

.
at

"
uw

'

K
N

+
=

=
v

~
4)

¥
4
2

9
=

g
1

in
>
\
—
|
a

1

y
2

o
n

o
o

=
=
,

a
,

-|
[s}

[el
[el
4

[°
a

i
—
_
—

3

+
3

2
=
o

|
S

=
=

\
ia

+
[ol

Ie
|

”
>
<

r
iss

iv
4

|]
isl

|v
&

C
y

o
O

Tr
ae

i
wi

al
a
E

r
¢

°
*

‘
)

i

m
a

2
>

J
=

D
d

i
o
O

q
oO

-)
<

“
i
4

¢
[
>

O
a

2
w

7
ah

i
:

a
e

2
W
y

h
e

a
a

va

:
a
>

S
S
S

~
S

>
|>

[
>
|

7
 

 
  

 
           



 

 

 

 
 

 
 

   
 
 

  
 
 

 

 

 
 

 

  |
Sin)
|

~$30 +
- Fra

 
 
 

co
m4

——

|
\
1+

Nor

CLoOyCA.BI

.
[|

c

 

pee1"
|

$$—$—_--— —}|—__ +, —-- ——_ 4——-rT

qB\+ BLO ~183
foroc€

mw)

— Solv Casto

CoSC3
Ceo.

/

e
A

}

a

h
i

 

 

 

 

  

|
{

|
y
f

i
}
y
t

Pope
te
t
t
h
t
t
t

=
s
p

~
—
—
S
S

T
]

T
|

|
|

|
|

a
r
|

r
y

y
e
t

L
I

r
y
t
d

|
|
|

|
Ff}
t
t
t
t

E
T
E

E
C
E

E
L
L

L
L
L

|__|
ee
a
e

ee e
e
e
s

B
h

eee
e
c
a
e
a

r
y
f
e
s
s
t
l

|
|

|
t
r

)
|

|
i
]

:
|

|__|
|

|

T
t
r
y

|
|

|
r
a
t
|
t
d

“yoy
y
y

r
y
t
y

t
e

|
|

|
;

|
a
L
d

e
e
e
e
e
e

|
r
t

|
\

\
|

|
|
o
o

fi
|

a
a
e

S
s
.

:

e
e
t

1;
|

a
=

T

|
|

|
|

—
+
—
—
+
o
r
i

|
_

—
—
—

i
;

C
e
c
e
e
e

C
O
S
C

C
C
E
C
E
y
e

|_|
|

j
—
-
—
_
_
t
+

++
—
+
_
_
_
}

—+
}

-
«
s
a
r
e

—
—
—
f

—
_
{

_

o
e

‘
o
e

;
|

|
|
O
o

|
|

|
|

|
|

|
|

|
|

|
a

R
E
P
E
L

L
L
L

t
p
O
4
4
S
S
>

—
—
<
-
—
—
—

\
c
r

me
|

|
l
A

|
|

|
|

L.-
s
i
l
l
f
a
a
P
a
e
t
=

$
$
$
—
}

a
p
e

es
4
}

y
iae

|
|

|
l@l

e
o

|
c
e
r
e
a

p
e

rer
e
e

c
a
l

7
a

=
=

D
g

lamina
ftetnc

t
a
l

a
P
L
T
T
T
S
t
a
y
P
e

O
o
«

p
e
}
a
]

|
|

a
o
t
f
h

7
S
S
.

=
|
9
a
a
a

—
—

a
t
t
h
e

s
o
l
e

|
|

|
|

o
O
2

|
|
|

|
a

|
.

r
r
t
t

T
e
a
l
=
=

=
=

L
A
N
L

|
pt
|

U
t
e
t
t
t
U
O

1
a

o
e
o
i
l
L
n
—
—

|
4
)

-
z
i

a
=

wet
m
s
c

sf
onesie

t
=

|
|

'
|
f
f

|

|
w

“
=

_
|
4

Na
+
o
O
.
—
L
a
o
,
1

—
}
—
—

—
}

—
—

—
—

r
o
t
e
e

\
a

r
i
e
d

B
e

—
—
t

gg
b
f

a
a
p

|
O

|
J
3
5

|
O
o
A

|
l
e
i
“

|
!

Oo}
|

_

|

t
t

|
O
}
—

“
T
O
”
<
1

r
r

h
a
l

Y
o
l
o
y
e
l

|
o

T
}

|

a
r
e
e
e
o
o
e
e
e
O
O

:
at

fret
|
PS)

tod I
p
P
|

ft
|

\
7

\
o
e

|
|

\

l
e
P
a
t
e
t

r
o
i
T

T
C

6
i
d
l

|
S
o

-
a

+
—

+
+

+
a
f
—
-
+
—
F
n
F
a
c
e
e

———|}$
 
—
—
+

—

‘Oo
|

3
B

|
tL

|
|

-
|

a
m
e

|
h
e

t
=

i
c
e

aimee
a

s
n

p
r
e
—
1

—
i
h
n
f

o
a

o
|

iO;
|

|
3

=
1
B
i
1
a

fp
f
n

—
j
—
_

|__|
i
j

o
o
g
i
t

p
o
o
p

jj
|
|

a
=

eel
measles

h
l

e
a
t

d
a
t

=

=
+

|
i

—
=

a
e

=
=



  
 
 

DSaOo
U

 

 
 

 

Load

   

      

T2 COT.

|

=
s

-

oo |

 
(0-4-7

lo

SS -TXK:
ise 1

L
e

usi
> |

!

|

 SiN&
1 4
| |

4koy
}

COSbS -T
|

Sfi

{

e

 

 

 

|

{aaa +——}——

|

—|
lol Th

Ti CoS ©O

 CoV oS Csin.
OO

INF* COS

| |
|

|

|,
T

ie eee aie =

AB =

!
t
|

|  

oy)}

(sin
|+ COS6S 

 

 
 

AL\s |

(oy
AG



 

 
 

 
 

 

    
     

 

 
  

he iahhYs.“Angina

AySy:womtacos06°-ThCOsFo|
osrye=

+

phyT"SINFO +1996-Pi , |
| _|= to} pnheeftTicosto«| TCs bs°

monTeCOS 6S,Th costo =e

  
  
 

   

 

—+ —- | = = srt ; ' r - 4 + 7ate

= __| a I |}4 des =

|_| Ti leos4o ¢Ta08oF | | | | r
Trey ft 4 | | nia

|
| | |

+}, —_} | 

 

| 4_| |
{tee IT.Cos oSOa| ft] to | jt 1
rt —COSFH | | | | | ij} |
aif afl _ + ——
 

 

   
| |

|_| | |_| | |
J SSas | |

! Sub@a)d ntoQO ptftt | | |
|

|

+Arcoses”igineTaSNOT omy
| icesF0) Ll | A| |

 
  

 

|

| | |

tI9mTyfa.(sos68.Us(sinao)+ Gausia
tT Cos TO 7 |

-= : |

| | 7 |
| rT 7 ft &f r y = t = ———|-- | _ ] | +

| | | | |
qa =

481 | |sR | ri | |_| |

 
 

 

  
 

    
  

 

 

  

 



| : |

tpt, + FaCoS4mg 608 18- Fe

2 Fy peeLtmasinl®+

| Se Ory3 Oo Fe “Az No

=eOFFxCOS4S-engcas-Fie
1O\* Fp COS 4S~ CU

  
O:Excondc-CLOOV(G.BI) Cos(B~(O.4)K
© = Fa(cos 4S- 0.3 5iIN4S ) - N32
IZBlo 142 =FaA(COSYS-O AS
Fae I 236.ABD _| AN2S

COSHS=O-BIANS 0.4430

   
CQBIYCos|IG-Co.XN)

O # - MoySin \e-; a Fosmus{1-1

| | fy] Jot | J [ott
4 ONE FaainGs)- ong sin) tif

| L uk,VSWh OFLULorHOV |

Box z Reneee——{|_|ebhet.23@-

 

Fawu”

HOSoeFOF

Sio-N]TTT||EEE Tf

KensCOKERSB)BO-403-14Q
a.

ous) |

+1320 = 24Q5,SN

 

AE\4ot.AG.

= 141%.OF.

| | - —~=6t)hCOC

alc a



 



  |

|

{

|

\

 

 

 

 

 

 

 

 

 

 

{
|

|

4

Hy
tir

| |

|

{

Se

|

|

th  |     |
|
|
|
|

  

| | i
oppiepteeh

]

| | |
|

|

P|

|

|

\

 

   

 

 

  
 

 

         
 

 

 

 

 
 

 

 

 

 

 

             

 
 

 

  

 

  
 

 

 

 

 

 

 

   

 
  —Test Review Qt

y|

 

T

 

 

 

 

 

 

 

           
          
 

     
 

   
 



Instructor:

Course:

Assessment:

Time allowed:

Devices allowed:

Notesfrom instructor:

Marksallocated:

Percentageof final grade:

Frank Secretain
Civl 11
Test 1
110 minutes
Pencil, pen, eraser, calculator

Be neat. Show your work where needed. Box final answers.
This sheet can be ripped off and used as formula sheet.
Write your nameat the top of the second sheet (question 1).

4 questions worth 40 marks + bonus worth 2 marks (on back)

20% of final grade



Formula Sheet

Centre of massLine equation Quadratic formula

—b + Vb? —4dac ~ | Mx;
y=axr+b L= Leg=

2a y4

Uniform circular motion

Nt d= Or
Ao 2 vu?Vv=wr ar = -—UT = -——

r

a= ar

Kinematics

1
C= G., + Wot + aot

w” = w* + 2a(0 — 00)

 

v°-=U,

U =U, + at W = We + at

Dynamics (Newton’s 2nd Law)

=—=mi Fy = ae =mg Fy = uN
Moments (integral of Newton’s 2nd Law with space)

> d(Ipwp) 5 os 3 .
) Mp =7 = Int M=Fx#=F1Lz

Conservation of momentum (integral of Newton’s 2nd Law with time)

p=mt p-p= [Fat = Fiye.(t — to)

1
1st Law of Thermodynamics

EKE= 2MvZEy -E,=Q-W Epp =™mg(y — yo)

W =F. (#-Z,)



(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the timeofflight L

 

for the giveninitial conditions:
Vo

a. v_0=330 mis, h=2™M,theta = 90 degrees x(initial)
b. v_o =330 mis, h = 2m,theta = 30 degrees Z “ I
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Vay - Voy * ay)

~ 336,089 = B30t CA.AID€

~boOo .0S4 . +
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My ** (880) 8C 2) (-4.@Iy¢- 29
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Viy al LOB%%4 uy! oo

(+: 64.205] “
Vy * + 330-084 Jee



5
(10 marks) Determine the tension in each rope given
initial conditions:

m= 100 kg
theta = 75 degrees
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(15 marks) Determine the tension in the rope and the acceleration giveninitial conditions:

F_a=500N
theta = 35 degrees
m_1 = 100 kg
m_2 = 50 kg

u_s=0.1
u_k = 0.05
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BONUS(2 marks)

Determine the minimum force need to keep the mass from moving.
Does the massfall or doesit slip first?
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(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determinethe timeofflight
for the giveninitial conditions:

a. V_0 =330 m/s, h= 2m,theta = 90 degrees
b. v_o = 330 m/s, h = 2 m,theta = 30 degrees
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(10 marks) Determine the tension in each rope given
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m = 100 kg q
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(15 marks) Determine the tension in the rope and the acceleration giveninitial conditions:
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BONUS(2 marks)

Determine the minimum force need to keep the mass from moving.

Does the massfall or doesit slip first?
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CIVL 11
Test 1
110 minutes
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Be neat. Show your work where needed. Box final answers.

4 questions worth 30 marks
25%of final grade



Formula Sheet

Line equation Quadratic formula Centre of mass

—b+ Ve? —4ac dLMy,
y=axr+b LS Leg=

2a EM
Uniform circular motion

 

A _A ad. = Or

fo\\ 9 v?
r

a= ar

Kinematics

3 - 15 1 2i= La + of + 5 at 0 = Fo + Wot + Sat

v7 = 0° + 2a(# — x) w* = w? + 2a(0 — Oo)

U =o + at W=Wo tat

Dynamics (Newton’s 2nd Law)

=  d(mv) _ = Gmymy ~

Moments(integral of Newton’s 2nd Law with space)

S° pa=I Ma=Fxé=F 1a

Conservation of momentum (integral of Newton’s 2nd Law with time)

pomi go p= | Fat = Fe(tte)
1st Law of Thermodynamics

Ey - Eo =Q-W Epg = mg(y — Yo) Exe = =mv

W =F. (#-— 2)



) (5 marks) Complete the distance-velocity-acceleration graph.

  

 

 

 
  



(10 marks) Determine the horizontal distance (d)
travelled by the block giveninitial conditions:

a. v_o=10m/s, h= 2m, m=2kg, theta=30°

b. v_o=10m/s, h= 9m, m=2kg, theta=60°
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(5 marks) Determine the tension in
each rope given:

a. m1=100kg, m2=200kg, theta=30°, phi=30° Vf Tope 4.
b. m1=200kg, m2=100kg,theta=30°, phi=20°

 



(10 marks) Determine the minimum
mass (m1) needed to accelerated
the system (i.e. move m2), given:    Ns, hk
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theta = 120 degrees
m_2 = 100 kg
u_s=0.2

u_k=0.1





BONUS(2 marks)

Drawthe free body diagram
for each of the blocks. Assume the
blocks are static (not moving).

 



 

(5 marks) Complete the distance-velocity-acceleration graph.

  

 

  
 

 



 

(10 marks) Determine the horizontal distance (d) |
travelled by the block giveninitial conditions: SS.

a. v_o=10m/s, h= 2m, m=2kg, theta=30°

b. v_o=10m/s, h= 9m, m=2kg, theta=60°
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(10 marks) Determine the horizontal distance (d) |
travelled by the block given initial conditions: "=

a. V_o=10m/s, h= 2m, m=2kg, theta=30°
b. v_o=10m/s, h= 9m, m=2kg, theta=60°
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(5 marks) Determine the tension in

each rope given:
PMMLLLLLLLLL.
  

 

a. m1=100kg, m2=200kg, theta=30°, phi=30° /% rope 4

b. m1=200kg, m2=100kg, theta=30°, phi=20°  
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7 (10 marks) Determine the minimum
, mass (m1) needed to accelerated

the system (i.e. move m2), given:

theta = 120 degrees
m_2 = 100 kg
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BONUS(2 marks)

Draw the free body diagram
for each of the blocks. Assume the
blocks are static (not moving).
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