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ONEMLI UYARTI !!!
Yiiksekogretim Kurumlar Ogrenci Disiplin Yonetmeligi Madde 9-m’ye gore “smavlarda
kopya yapmak veya yaptirmak veya bunlara tesebbiis etmek” fiilinin sucu

YUKSEKOGRETIM KURUMUNDAN BiR VEYA iKi YARIYIL ICIN UZAKLASTIRMA
cezasidir.

Ozel Sinav Kurallar::
Sinav siiresince cep telefonlari kapali konumda olmak suretiyle sira iizerine konulmalidir.

UYARI VE KURALLARI OKUDUM.

Ogrencinin Imzas::

Ad1 Soyadi
On sayfa dahil, bu sinav kagidinda toplam (9) sayfa vardir.
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(a) Deine the points on the stress—strain diagram

- A point . Pro po r'fv‘o r]a_( [¢m l“f—

- B-C points 4 &7’:‘(. d s ‘f‘n&&.s

- D point U Hmate S?Lf‘e,s.s

- E point . Fractun~e. C Fa. (%/’Lj S ’/‘I‘L}s

(b) Define the modulus of elasticity E.

TI'\L s(ope, o7C .5+P£5$-S+fa.l\fl curve 1A f'L—Q_ L/asfv\c
J&formaﬁ'o/\ r‘eﬁ 101

(¢) Define the shear modulus of elasticity G.

The slope 07[ shear stress —shear sty curve_
‘n the elastc cll:ﬁormaHoa r‘eg.‘o/\

(¢) Define the relationship between £ and G.

G=_E
2.01+)

V! Po I\.Sjp/,\_g m%—,‘c.
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Question 2: (35 points)

; 09m z 045 m .r 045 m=s

The pins at B and D apply an axial load to diagonal bracing member BD. If BD
has a rectangular cross section measuring 12.5 mm x 50 mm, what is the axial

stress in member BD when the load is wy, = 300 N/m?
| (300)(1.8)= S4o N

Feb
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) S Mg=0 : R, Cos3o (1€)+p, s30(18) - $4o(0.9) —o
Rp= 19765 N
P Me=0: Ry sh2o (1.8) - 5%0 (0.4) + FapSh (0.9) =0
Fyp o Pa s\3e0(l-8) +S4o0(0.9)
() (o)

F:@D: ‘-f?)g. 2 N

Jop= 2 _ Y21 0 g5 Mpa = 685 kin
Aoy (125)(59)
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Question 3: (35 points)

A torque T is applied to gear A of the two shaft system in Figure, producing a
rotation ¢, = 0.05 rad.The shafts are made of steel (G = B0 GPa), and each
has a diameter of d = 32 mum.The shafts are supported by frictionless bearings,
and end D of shaft CD is restrained.

(a) Using the Displacement Method, determine the angle of rotation of gear C
and the angle of rotation at gear B.
(b) Determine the internal torques in shafts (1) and (2).

(¢) Determine the maximum shear stress in the two-shaft system.

§TD o o Y



z MK= o ! ’TA_ _ Frg -0 Stadent B ... o siuensansasisss

TA-:F:~ e
ZMX:O . F.Pc —‘TD = 0
T_D‘:' F.rc
Tc'b: "TD:—‘F' e
¢A/@= Taa bas _ Fore.(Rog)  _ 2.04%i10 F
J G W(?’?—)&.‘Zox(og
¢ 32
Tep . L
cfp = D - —6é
/D = - F. rgggoo) - “%.85_77‘10 F
2 m(32)  gox (0>
Also 3L

Pa = q55+ ¢»’</@,
0
Klso ¢C: %f ¢C/b = Peip

r-&qgez"r?,¢(, ;7 ¢3:"%;¢C. :“%‘—¢C/D

Pa = - fs.QSC/D + Pala
e
b 2.0 lo’gF-'
- - __8_‘2,(.-%.857%(0 F)-f‘ -0k
T |
-5
- 2.375xl0 F

Pa s 3‘\"2/\ as 005 rad

T here <For{,. c - )
0.05 = 2.317sxl0 =

TAG:: F.ra = 30204%.4 N mm
Toms S0, o FIgapE B



- -3
a.} ¢C = ¢c/1> = - 4.857x(0 & F =2 ¢c: - lo.48xl0 rad
- ~3
¢(’>: - e ¢c = - 8o -(O.(/€)<(03>:7 ¢8: 5.99¢(0 rad
£ (Yo

l°> | nternal Tor-ﬁ ves are

Thaa= 302044 N mm = 30204 N.m
Tep = 1725468 Nemm =172 .6 N.m

C) Maximum shear s fress
CZMSG _ Tan .(d/2.> 6 Tag _ L@ (3°2°Lf‘f-‘tl

S

\YQCW‘FBA&: te.q MP’\‘]

' A K
(‘tmxfb _ Teo (¢2) _ 16T c (172546.9)

—
-
—

—
32

CZMGX)CD:: 2.8 MPq
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Question 5: (30 points)

P=1kN 600 N/m

A structural tee section is used as a cantilever beam to support a triangular

distributed load of maximum intensity w= 600 N/m and a concentrated load

P =1 kN, as shown in Figure.

‘

(a) Draw the shear and moment diagrams for the beam.
(b) Determine the maximum tensile flexural stress and the maximum
compressive flexural stress at end B. The relevant dimensions of the cross

section are shown in the figure, and the moment of inertia about the

neutral axis (NA) is I =13.8 x 10® mum*

| oo(W)/2. =oo N
P=1 kN=(oooN | +h= Fy -0

o e feese

g - 1000 —600 = O
Ra = oo N

\,‘ 2000 mm _.\Tzs :QZ g o

2-
300x.£ = 150x*_ ) (o0 uy, M&_QOOO)(ZOOO)

P= l0oooN E //’_/ : -—(600)(2392) _o
v ffiof__..l M /\7 m 2400 M.m
o™ b = 2400000 Nown -
* Vv =2.4x(0° N.mm
» 2000 =2 m ? v
too 2 10

?: 300 x
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P =1KkN 600 N/m

- Q00

— (00O
M [N-m7]
O ot
— 2400
+TZF: =0 —1000 ~\/ ~ [Sox*“=0O = \\/:-looo-—lS"Ox?‘J
Xx=0 2 \V=-|000 N
C;,‘?:'-Mza X=2 .::) V= (oo N

1000 % + Is‘ox”-‘_,_(__tM_o

M-‘--looox,_ggxz\

X=0 =) M=O
X=2 M= 'Z({OO [\l.a,,



b) Maxmup —l-e—f\s;(.e__ ~Fl-€z<u.m(
1_: [f-é (2470
4(./1':/‘(1;
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stress s et
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M -y - *ZHXIOQ-C"((’) - g MP{ (“‘Qﬂgc\@o
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To= _ _

_ __“‘3--9"“04’0"577 - -27.2 Mfa (LMYD
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