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L. Metion of black A (W=805 Ib) on the inclined surface is resisted by friction

{#=0.1) and a linear spring, (k=25 10/}, If the block is relensed at rest with the
spring unstretched, determine the first phase of motion down the inctined surface.
{2} The maximum displacement of the block from its rest position, {6 4

(B) The velocity of the block when il is 15 ft from its rest position. (7 4

(c) The acceleration of the block as it beging to move up the inclined surface. £7 4)

2. Twa uniform slender rods AS and CD, each of mass m, are connected by twe wires

as shown. 1M the wire BD is cut, determine at that instant the acceleration (a) of point
I3, (b of point B. {20 %)

3. A tensile test specinien was tested to fracture. Siresy and strain values, which were

caleulated from load and deformation data obtained during the test, are shown jn the
figure. WNote that the lower curve in the figure is a portion of the uppet curve for
strain less than 0.008. Deterrming

(a} The modulus of clasticity. (3 4

(b} The proportinnal limit. {3 43

{c) The ultimate strength. {3 4)

{d) The vicld sizengih (0.2% offsety, {3 4)

(e} The elongation. (3 4)

4. The axiel stresses are 12 MPa {compression) in the wood post B and 150 MPa

(teasion) in the steel bar A of Fig. (a). Determine

(2} Theload P. {5 4)

{b) The minkmum diatmeter for pin € if it is in single shear and the shearing stress s
limited to 70 MPFa. {5 4)

(£) The maximum flexural stress in member CDE if it has & rectangular cross section
1} mm wide by 20 mm deep as shown in Fig. (b} (15 %)
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0. C/CH b 5] B3t a[2][3]8 A KWL a[0)[0], afO][1), a[0][2], a[1]{0), a[1][1], a[1)(2}.
a[2][0], a[2][1], a[23[2] : B4 WHGEAMEE: = F(churacter) I byte; Ar#(integer) 2 byte; 2%

A(floating point) 4 byte « {20 4)
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char a[5][20]), scorel5),
int tn, o, phen_num[4].
Float subi_avg[5|[5]:
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7. A sluice (A M) pate iz installed in a steady water stream of the density o, depth & and speed W,
fas assamed far upsiream of the gate), Downstream of the gate, the stream has a depth &, less than
K. Assumce that the flow is inviseld end incompressible, and botb the steeam velocities V) and

¥, are uniform.
(a) Given g, g, &, ¥, and hy, find the horizontal fores F | per unit width, requited to hold
the pate in place. (Hint: teke a control volume and apply the conservation of mass and

momentlurml. {10 43
(&) Consider a sireamling connecting bwo points at position {13 and (2} respectively, Write down
the Bernoulli equation, {10 )
fc) Obtained the stream velacities V), and V, intermsof A, &, and 5. (10 %)
{d) Show that as #, approaches zero, V, approaches .f2gh, , and F approaches ogh/2.
Explain, (10 &)

#. Bxplain the following terms: {124)
(2] State postulate,
(B} Critical temperature,
(¢) Dew-point temperature.

9, For the following processes, consider the total entropy genersted in the control mass and in the
surroundings. Describe the processes that change the entropy and the sign change of sach process.
Explain your answer, (83

(a) A cake of ice floating in water that is very near the fieezing temperature slowly increases
in mass until all the water is frozen.  (Take the control mass as the ice plus the waler.)
(b) Onc kilogram of pulty is drepped onte e floor tile and sticks without bouncing.

for problems 10 and 11, please define the system or control volume clearly, and list aff
assumptions wsed.

10. Two blocks A and B ate initially at 100 and 500 "C, respectively. They are brought together
and iso!atuﬁ from the swiroundings,  Deterinine the final equilibrium temperature of The blacks.
Block A is aluminum [c¢, = 0.%00 &7 /&g - K] with My = 0.5 kg, and block B is coppet
[, =0.386' K thg- K] with mg= 1.0 kg, (10%)

11. Adr exits an adiabatie turbine at a pressore of 1 amm.  The inlet condition are Ti=1100 "C and
P, =5atm.  The actual work output is 331.8 kl/kg. Determine the isentropic efficiency of the
turbine. (104
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