Support Symbol Free body
diagram

Steps:



Solution:
Step1-D

Step 3—,

+¥M, =0
(—25x 3)—(50x9) +B},{12} =
525
By=12
n By = 43.75 kN 1

+1 ZF, =0
Ay, +B,—25—50= 0
A, +4375 —25-50=0
~ Ay =3125kN T

S—



Solution:
Stepl-D

Ay |«

Step 2=,

d



E 55 kN
yd
+a M, =1

{=5355n50 ¥ 4} = (20 x &) = (Glainbd » 127 4 § (18] = &

Step 3=,

+1EE, = 0

Ay + By, — 4213 -4330-20=0

A, +53 =42,13 = 43.30 = 20 = 0
Wy =5ZATEN T

+3FE =0
A, +3535-25=0
A, =—10.35kN
. A, =1035kN «

Step 4 — |




R, =53.44 kN

Steps:



Solution:
Step1-|

step 2=|

step 3 -

Step 4 =

FRT I A |

OB, = OBcos45
OB , = OBsin45

+1IE, =0
50—-70 + OBsind5 =10

OB = 20
 sin4s

~ OB =28.28 kN 7 (T)

FYE =0
—0C + OBcos45 =10
0OC = 28.28cos45
» 0C=20kN « (C)



Steps:

Solurtsan:
Step 1 =1

Step 2.



Step 3:,

+13E, =0
_FBE"I'E{]:D
FB[':Z['N J.v

+n TMy =0

(Fae ¥ 4)—C140 = 4} — {20 <3} =10
4Fy = 620N
Far = 155 —



FER =0
—140 4+ Fyr + Fpp + 140 =0
=140 + 155 + Fgp + 140 =10

Fagn = —155 N
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The girection of the resctian at a roiler suzport §s alwevs:
£

i3} Horizoriz
iC) Taganzi
(77 Peipengiowar to the surfacs Tis jont sits on

Thz aurpose =F heving oin sanports for a hincge is

&) To sravent laters! movernant whilst ailowing siight roteton

i3] To allow sine miovernent for expansion and contraction of bridge deck
C) To szeurely archoo g structurs in position

1m0 Movie of e alicve

The ouuose of having rolier joirts for a brodze is:
4} Toaliow side movement for expansion snd contrastion of bridge deck

B Tassouraly anonon 8 struciure in pozition

O Te prevent atera! riovernent wiiist allow i ag slignt ratation

e e

I Monz of the zoove

ik

below ia deisrmiting the reasion toreas ahthe

_.-.-

Daternine the corrent orgder for 2a2 steps liste
suaEars.

1o Apaly susoof forces in botn the vertical end Farizonta directions o fing the remaining
rezoinn fories,

20 Dwygw g vector trizngie tofind the resuitarc asting on g pin Joint.

3 Apaly inverse tan to find the o ecticzn of the rasultant vack

A B fres pody dizeram (FRDIS drawn oo document sl Torces ancz‘ AmEnsiong present.

Aanly mornants 2zout ore of the reaction sunpotis

i

G, Anply Pythagorss thearer to find the resuvitant Tane.

1,2,45% 73

m}az 2,52

LRl e i

The members in 2 truss bridges axpenance what tyoe of forosey

-~

WAl Boncing snd shizar

{8} Shear and compression
103 Shisar andd tension
FCoemprossing and tension

.
]
hf
-

Ehainter b Truss Anslysiz
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s A MO EGOTE A veriinsl

oy
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pekamwn 1w
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G

Diagaraing the oo

apner o &F

Daw o labelize fres body diggran with 2f the neosssary b

Erier the & o right side of the out o enakoae,

1

Chesge &

Lemthers thai biawe een oot now beoome forces,

wake @ wut tnrovgh the inemicore in oustion.

FRE MiRTL TS OT TOee,
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-

s 7 Tenae Anshris
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21.

22,1

23.

6m




24,

25.!

26.

{12 KN

1.5m 5

2m

im

2 m

-

—k
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27.1

28.

29,

!
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40.

41..

42.,






45."

46. .

a7."




TN



Shiesr Sirecn

!
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Spdution:

Solution:



Stra







Solution:

o
FoS m —atttd
Tadlowakie
130
Fof = ﬁ_‘:" =11.6
FL

EA






Toxp e above the NA ani In comprassion

Battom Mbras baloe e NA are in tersion



agre im

Lolurtiomn:

Step1-1

- Mg =1
A1) + (40 = B) + {90 = 2} =10
104 = 310
~A=50kNT



+TEE, =0
A—40-90+ B =10
B =40+ 90—-50
~B=8B0kKN T

Step 2 -

Step 3 -




Step l-;

Stap 2

Step 3 -

Step 1-1

Shep 2 =1

Step 3 =1

{160 = 100D % 1004 * 130

£10 = 10
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T WREt esn wer daducs aboar a raits

mas deen remaved

R Tt T O

By i s elastic

1:: L dees ot sy Tizke's G

I I has high siifines

o Amalerid that coes not give any indication of deformation wha a siress i« anclied is oown as

0} poiymer

M dociils macerizl

. Factor of spfety for g duelie qieverial ¢ the ratio of

Pouitimegte stress torworking stress

__._..
e
e

: SEress 1o yiews siress
Y Yietd stress ta werl "E5
Gob Tk sires C \Iﬂg sires

G

| Srzaiing siress o working soress

10, For mstals which have o grograssive vield point, the proof siress is detemired oy drawing a e
nzrallel 1o the gizaiin region at & straik of
A] D2%

F
1
|

T Ty
(R 0.5
Bany oo O
1'\-_] _! I:—"
1

D) 2%

P What changes oocuy o a mild steal specimen after i has unidergone wnsile testing?

Croas sectisnal ares Cfauge lengih Gust before fracture]

LA Necreases e Trease

LB nersases {lpcresses

{3 rTzases incresses
P Derysasas Decresses

LE Trae siress s defines as the
121 Forse divided oy thin eoigingl cross-sectional area

(31 Young's madaulue gividad by the skrein

IC) Farze divided by the cross sectioral area at thar paint in time

i) Force multipiies oy the cross-sacticnad area

Lvn]

Chapter 20 5yress and Stimiy ik
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Stress
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21..

22.

23..

24.°

25.,

26. .

27.

28.,



29, ,

30.

31.

32..
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34..
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36. .

37..

38.1
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41.

42,
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61."




62.
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Efficiency

F Load
Effort

MA
1 =— %100

VK

b =



Soduticim:

a)

b)

d)

" Pl

4+ ¥M =0
(300 x10) —E(25) =0
3000

T~ 25
#E=120N1

- x 100
T=5s

2 =100%

_ MA
VR
MA=n x VR
MA =09 x 2.5 =225

| b=

MA =

|”"ru

=

~ MA
0
133.3 N

E
30
2.2

[}



Gears

cing gZe:

Mt yin; 2ars




V loc 'Rat wftaar Ratio

Speed Easio |5K]

10 Teeth
Driven Gea

Solurtson:

. Tial S LY -On driven grmr
a] e nooj etk on drdver gaor
1]

Fim===-=1:3




rains

Solution:

10
SEHE = ﬁ = E.ES

I.HlH
=} =
1l
L] k2

SRps =




Pulleys

Dirm whal

T wheele



Fu= 500N}






Soiution:

il

Screws

Sorerdy Fahc

Saluticn:

= Effort . 200




Spdution:

ZAT

l:lll ¥R = PiEEh
1416 = ﬂ
dreh
b)
B MA
T=7VR
0.71 = -
7T 314416
Loued L.

MA = ==
' Effort &

40540
2230536 = —E

F = ———m
1718518

=& ZK






Hydravlics

Py= P;
Fi, F,
Ay A

loci io

ol '#'-:u:,lmz l"a-uu.n.r

VR a
P A




Solution:
a) We aj

b)

h= s
F, F
A, A,
150 _ Fp
0.08 0.6
dy A
d; A
d, 06



Cuestions
Section |

8



-l B W

~ @ B



= Pl the velndy cavio v ths fpver show el o,

— e
% IN ;“""'"i"""""'"‘ d il H
o i !
i

() 0.5
1B} 4
() 9
{2}

[}

[vYhich of the feliowing statamants s correct?
(A Higin WA -2 lese eftort is requived — High VR = fr_z-rce ic anplieg for al g e tirne
(3} Hign KA -2 more effort s recuirad — High ¥R <2 fores = anolied for 2 ionger thime
(C1 Lo MA 3 move effort is reguivad — wow YE -3 Tuice is ::',t::pa!ed for a |£H". gor timsa

{0 Low MA -2 lags offort §s reguired — ow VR -2 Torce (s appitiad Tor 2 shorer fime

wnapter 3: Simpts Mlachines



Section 1

11.°
A *
15 teeth B
(Driver)
i 30 teeth
{Driven)
C
20 teeth
(idle)
12..
13. 1

14..



15.1

16."

17..

L e




18..

19.,

20..

21..

22.,







26'

27.

28.







32..

33..

34.,




35‘.!

36.,
Sprocket
Rear
wheel
37.|

Crank



39.°

40. ,

L

41..,

Fa




Flr= #HN



Fs




Sodution:

+1EF, =0
—W + W — Fein3l =10
B = Fsin30 4+ 300

FIF=0
Fe — Feos30 =10
(0.2N) — Fcos30 =0
(0.2 x (Fsin30 + 300) — Fcos30 =0
0.2F5in30 + 60 — Fecos30 =0
F({0.25in30 — cos30) = —60
—60 —60

B oD oD~ —07aE - TN




Sodution:

+R IE, =0
—2000cos204+N =0
N = 2000cos20

~N=18794N
+2 IF =1
=Z200sind) = Fr + F=0
F = Fr 4 2000sin0 Maw Fy= N

F= (04 x 1879.4) + 2Md=im20
4 F=1435.8N



H = tang
@ =tan 'u

Solution:
I = tanf
6 = tan~'(p)
f = tan 1(0.6)

0 = 30.96°



Solution:

4
Ff,w r

120N

Fig "
1 1.5m 1.5m
Neg
52 = h? + 32
h=+25-9
a h = 4 m
¥ E”_fmr =10

Frw(3) + Ny (4) = 120(1.5) = 0
{OEH“.]E]-J + 4N, =-180=10
4.9N,, = 180
4Ny, =3673N «



Fruw = uN,
Fr = 03 % 3673
#Frp=11N1

F
N
@ (BN

i e

R =411 + 36737
R=38.3N

+ZFy =0
FILQZEE.?EN i3

IR =0
—120 + N, + Fppp = 0
N, =120-11=109N 1

B = 1092 + 34737
BE=115N



38.31
L1677

Reaction force at the ground

Lift

. Drag
< -

Thrust

Weight



Thrust (T)

Sodution:

Y a

_______




+~ZE, =0
L —Wcos20 =10
L = 1500cos20
L = 1409.5 kN

+7 EF =0
600 — D = Wsin20 = 0
D = 600 = 1500sin20

D =87 kN
L 14095
D~ B7

L:l=162 1
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10.

11.




Saction |

12.

13.

14.

15.










24,

25.

26,

27.




28.

29.

301




31.

32,

33.

34.



5.

36.

37.

L




ot

e
i, L
SN

F
T




Work

W= Fs

Solution:

W= Fsg
W =(200—-10) x 1.2
~sW=228]



Solution:

W =Fx 200
W = {200cos30) x 10
W= 1732 J

Energy

PE = mgh

KE = Zmp?



ol

YE

#a
o

I

23 £l




Solution:

Werk = APE + AKE
W = [rrgghy = mph;| 4 0
—E8 = [0 10 A ] — (9% 10 % B.75)

—65 = 90h; — 67.5
90h, = 2.5
2.5
hy = 90 = 00278 m
s hy =27.8 mm

Solution:



1 1
W = APE + AKE = (mgh, — mgh,) + (E muf — Emvf)

1
[I=[i—(m:<1{}>{4ﬂ)+(?<mxv})—ﬂ
2

400m = F
P

B0Om = mvf
vf =800
vy = v/B00 = 28.28 ms™
& vp =28.28x3.6 =101.8 km/h

Power

Sodution:

Fixla
1.4

=119.6 N

94 x 1.4
F=———ro
1.1

Caolution:



+AIE, =0
F — 9000sin5 — 500 = 0
F = 500 + 9000sin5
~F=1284.4N

P =Fvy
a0

P = 12844 x —ﬁ]

P=32110W =321 kW
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G LG U
Bi
3 a0
i5.4 it
LR




10.

11.°

12.




Section

13.

14,

15..

16'




17.

Starting position

18.,

Starting position =

™

End of swing
1125

19- Ll



20.°

21.,

22.,

23..

24, |

25..

26! {

27..

28.,



29,

30- i

31. 4

32.

33..

34.

35.




36. !

37.

38..
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