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Question One: 10 Marks

The plastic block shown in Fig. 1 is bonded to a rigid support
and to a vertical plate to which a 240 KN load P is applied. Knowing
that for the plastic used G = 1050 MPa, determine the deflection of

the plate.

Question Two: (15 Marks)

A compound shaft consisting of a steel segment and an aluminum segment is acted

upon by two torques as shown in Fig. 2. Determine the maximum permissible value of T
subject to the following conditions: Tst < 83 MPa, Tal < 55 MPa, and the angle of rotation of

the free end is limited to: 6°. For steel, G = 83 GPa and for aluminum, G = 28 GPa.

Steel 2T Aluminum

Fig. 2

Question Three: 15 Marks

A 400 Ib vertical force is applied at D to a gear
attached to the solid 1 in diameter shaft AB. Determine
the principal stresses and the maximum shearing stress

at point H located as shown in Fig. 3 on the top of the

shaft. Yoo

Fig. 3
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' Question Four: (10 Marks)

@\; (1) For a beam, if fundamental equations of statics are not sufficient to determine all the reactive

forces at the supports, the structure is said to be ...

(a) Determinate @) statically Indeterminate

(c) Statically Determinate (d) None of these

@ (2) Brittle materials generally fail in shear. Ductile materials are weaker in tension than shear.

(a) True @ False

@ (3) For a hollow shaft of do = 50mm & di = 35mm subjected to a torque of 65KNm, shear stress

at the outer surface s ...... that at the inner surface of shajft.

@> (b) < (c) = (d) otherwise

@ (4) Modnulus of Elasticity is considered a measure of ...

@ Stiffness (b) Strength (c) Toughness (d) Resilience

@ (5) A steel bar of Smm is heated from 15° C to 40° C and it is free to expand. The bar will induce

(b) Compressive Stress (© No Stress (d) Shear Stress

(a) Tensile Stress

Good Luck

Fssoc. 7, rof Dr. Neota Foudz
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~ Queskon One ( 70 Marks)

The plastic block shown is bonded to a rigid support and to a verti-
cal plate to which a 240-kN load P is applied. Knowing that for the
plastic used G = 1050 MPa, determine the deflection of the plate.

E.5= (953 Cadanad) Gy uadid) Aalia (5 51 g 8981 O @
.(shear stress) J4>Y

(246 +10%)
(120 * 80 * 107°)

= (1,050 * 10°) «

F N,
—— ‘) )

50103
§=119%10"3m
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- Queshon Towve (15 Maorks )

A compound shafl consisting of a steel segment and an aluminum segment is acted
upon by two torques as shown in Fig. P-316. Determine the maximum permissible
value of T subject to the following conditions: ts < 83 MPa, ta < 55 MPa, and the
angle of rotation of the free end is limited to 6°. For steel, G = 83 GPa and for
aluminum, G = 28 GPa.

Steel 2T Auminum
50 mm @ 40 mm @

800 mm 600 mm

Figure P-316

Solution 316

Based on maximum shearing stress, 1., = 101 iLd:;
Steel
16(37°)

m(507) 5

-
Ly 1)

T = 679042.1GN -

I = 67T9.04N- 11 —4— (; :
Aluminum
16T -
—a —t = =)
ol 40)

1'= 69115038 N - mn

T =691.15N-m o Q

Based on maximum angle of twist, 0, = 6°:

9 — TL n TL

N J_G af JG al

- ( - )_ 3T(900) T'(600)
180°/ ~ Lx(50%)(83000)  Lx(40%)(28 000)

I'=TH7316.32 N - mm

Use the least value of T. Thus, T =679.04 N-m answer
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Q uesfion Three (15 H@rb)

725 A 400 vertical force is applicd o D 1o & gear sitached te the solid ome~inch
dinmncter shaft AB. Determine the primcipal stresses and the maximum shearing stress
o poist H located @ shown oo top of the shaft.

SOLUTION

E'i-"l;ﬂ Fuxq-c.e,)c SJS"CH d an’!f‘tab‘ﬂ
- $l¢+;0ﬂ at Pm-" M.

V = o0 A& M= (voo)e)» 2980 Lbiw
T+ (400)(2) " 20 Nb-im.

Shaft cras section. d =i c-4d = 0.5
JeFe? 70.098175 ' I 4T * 0.041087 in'
_ . Tc _ (#00)(0.5) . 1ot et e -
nr‘lou- f T Nj G oT817S = y.0M7r/O P T 4_0N 'Y (“) {
o . Me 2900)o0.5) O pei = :
Bewding: 6+ Do - Qeocdos) = 29.49¢-10" 29106 ks
Transverse shear: Stress af rm‘nf H is zevo. | "\
» .
I::ﬁ-:"“ l“ﬂq . Cx = 24.94¢ ks: G'I= o ‘I'., = 4,02¢ ks,
‘ 24.N46 ke
‘_l'_____‘ : Cun® 3(6:.46,) " 12,223 ks;
R- {(ﬁni_ﬁ;.)n O O T YR I
= 12.88¢4 ks
6.7 Gas R = 2507 5| -
e f)» h
~ 6, 6.n- R =(—0.GCI kei |\ -
Tm’ R r‘\z.ggqui_l' I -
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Question Four: (10 Marks)
@ (1) For a beam, if fundamental equations of statics are not sufficient to determine all the reactive

forces at the supports, the structure is said to be ...

(a) Determinate @) Statically Indeterminate

(c) Statically Determinate (d) None of these

@_) \ (2) Brittle materials generally fail in shear. Ductile materials are weaker in tension than shear.

(a) True @) False

( _/! (3) For a hollow shaft of do = 50mm & di = 35mm subjected to a forque of 65KNm, shear stress
-

at the outer surfaceis ...... that at the inner surface of shaft.
@> (b) < (c) = (d) otherwise

(: \ (4) Modulus of Elasticity is considered a measure of ...

Stiffness (b) Strength (c) Toughness (d) Resilience

{{:}* (5) A steel bar of Smm is heated from 15° C to 40° C and it is free to expand. The bar will induce
\=

(a) Tensile Stress (b) Compressive Stress (© No Stress (d) Shear Stres:s
D———
Grood Luck
HAssoc. f rof eﬁr. W;/;'a Fouda
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