
~~=~~~~~•m'~~~oo~~, 

Ji~1-i-:f"~ 'i:tl, 1i$ 0 

~ P)T.f)I#JI.Jiij : f/J jJ ~~.:r..~~ ~ ~ m 
~-t~ft El ( 1\-7;,~) : :L~jJ ~ ( ½# jJ , ff- jJ , 

flijJ) (1301) 

1.tt~W$~4C+)L~*~tt-,ff§~fflk~£4° 

2. ~$t~~*~~~fy~~*·~•4ttM~AJAm,~~~~~M 
i!&.J!e ¾ o 
"f"T""R.U,~ 

3. ~ ± Nl-{f.$ ~ 4L;tJ tc.1 rw il:c.P1tt!l1:.1t $Jl&031t $,A~~-~ ti~ , 

*~--~~~$~M~~m~~~~- 0 

s. $~4~ffl~Mt:~i~~$•*~~~M•m•·tt•i~m•~~ 
~~•~:$~+*m2B~••u:~•u~*C¼**~~•~) 
~~*Mtt•~*ffl•$~*·~~*-#w~!i.§ffj• 0 

6. ~ m J.t ~ f-Jt ~ 11 ' 4 fJL. J.t ,&_ Jo ~ ~ A. ' tt § ,ff tf r!lPft ~ t~ l3}j L I lfa .ft.* 
•*• ~•~~,a~~A•M*J'~*~*~~tt~~$~~-~t * 71j 8Jj ITTJ l,i. * ~o ~ o 



* f!f J)l fJl. ] 1J : f/J ~ * ~ fJ! 
:tt~# § ( 1~~~): 1fI.h ~ (1301) 

#_4_1{, i 1 J{ 

1. A timber frame or truss as shown in Fig. l(a) supports a load P of 50kN. Please find 

normal internal forces at the mid-point of all members. You may want to start 

analysing the system using the system-level free-body diagram as shown in figure 

(b) for reaction loads Ax, Ay, and Cy and force balance scheme as shown in figure 

(c). As indicated in figure (b), the frame is free to move in horizontal direction. 
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Fig. 1 
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2. As shown in Fig. 2, the coefficients of static and kinetic friction between the drum 

and brake bar are JJ.s=0.4 and 11K_=0.3, respectively. IfM = 50N-m and P = 85 N, 

determine the horizontal and vertical components of reaction at the pin 0. 

Neglect the weight and thickness of the brake. The drum has a mass of 25 kg. 

(25%) 
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3. The bag A, having a mass of 10 kg, is released from rest at the position 0 = 0°, as 

shown in Fig. 3. After falling to 0 = 90°, it strikes a 15-kg box B. If the coefficient 

of restitution between the bag and box is e = 0.4, determine the velocities of the bag 

and box just after impact and the loss of energy during collision. (25%) 

Fig. 3 
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4. The spool in Fig. 4. has a mass of 10 kg and a radius of gyration of kG = 1.5 m. If 

cords of negligible mass are wrapped around its inner hub and outer rim as shown, 

determine the spool's angular acceleration. (25%) 

lOON 

A 

2m Fig. 4 

5. The motor A as shown in Fig. 5 develops a power of 300W and turns its connected 

pulley at 90 rev/min. The power is transmitted to 150 mm radius pulley through 

belt and small 60 mm radius pulley. 

1) What is the equivalent radian per second for 90 rev/min? (5%) 

2) Determine the required diameters of the steel shafts on the pulleys at A if the 

allowable shear stress is 'ta11ow=l00 MPa. (10%) 

3) Determine the required diameters of the steel shafts on the pulleys at B if the 

allowable shear stress is 'taIIow=l00 MPa. (10%) 

90rev/min 
, --

150mm Fig. 5 
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6. As shown in Fig. 6, the thin-walled pipe has an inner diameter of 0.5 in. and a 

thickness of 0.025 in. If it is subjected to an internal pressure of 500 psi and the 

axial tension and torsional loadings shown, determine the principal stresses and the 

absolute maximum shear stress at a point on the surface of the pipe. (25%) 

NOTE: MOHR'S CIRCLE MUST BE USED TO SOLVE THE PROBLEM. 

20 lb·ft 20 lb·ft 

Fig. 6 




