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NAME: ID No: Mar. 20, 2010

90 minutes open book ‘

1- Solve the problems on the question sheets.

2- Wirite your solution in the given space.

3- Use the scratch booklet before writing on the question sheet.
4- The scratch booklet will not be collected and will not be graded.
5- Dirty paper will not be corrected.

No.1—(25%
Particles A and B are moving along the

straight line. At t=0 s particle A has a velocity
of 4 m/s and a constant acceleration of 0.6

mis?. At t=0 s particle B has a velocity of 6 V=4 m/s V=6 m/s
m/s and a constant deceleration of 0.4 m/s? A e N
and is located at 25 m from A as shown. ? 25 m i
10% 1- Determine the instant of time when A

meets B.
Solution:

10% 2- Determine the distance traveled by A at the instant it meets B.
Solution:
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5% 3- Determine the velocity of each patrticle at the instant they meet.

Solution:

No.2— (25%)

A Particle starts itmotion from rest at A and
moves counterclockwise along the circular
path of radius 50 m. The particle increases its
speed at a constant rate of 3 m/s%.

10% 1- Determine the instant of time when
the particle reaches point B as
shown.

Solution:

5% 2- Determine the velocity of the particle at B.
Solution:
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5 % 3- Determine the normal and tangential acceleration of the particle at B.

Solution

5 % 4- Determine the angular velocity 6 and the angular acceleration 6 of the radial
line representing the position of the particle at B at this instant.

Solution
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No.3— (25%)

The 10-kg block B is supported by the 40-kg
block A which is pulled up by the constant
500 N force parallel to the incline. Neglect
friction between block A and the incline.
Block B does not slip on block A

5% 1- Draw the free body diagrams and
the kinetic diagrams of blocks A and
B separately as well as A and B
together.

Solution
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10% 2- Determine the acceleration of the blocks.

Solution

10% 3- Determine the minimum allowable value of the coefficient of static friction
between the blocks so that slippage does not occur.

Solution
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No.4—- (25%)

Blocks A and B have masses of 4 kg and 1.5
kg respectively, and are connected by a cord
and pulley system and released from rest in
the position shown with the spring
undeformed. The spring constant is k=300
N/m and the kinetic coefficient of friction
between block A and the ground is p=0.1

5% 1- Draw the work free body diagrams
of blocks A and B as one system.

Solution

10% 2- Determine the work of the friction force and the spring force on block A and the
work of the weight of block B after block A has moved 0.1 m to the right.

Solution

10% 4- Determine the speed of block A after it has moved 0.1 m to the right.
Solution

Page 6 of 6



USE|FOR AN%WEH

/X { Aa /g2

>
D
AR
3

'77/ C%: oYy mﬂ/‘zl

{)rék) LJ- /' -

Bk L Lo 2t L EF 2

0.5k -2t L1252 - - 9, 3

(!

)
o

0.6) (9. 3uRD ], 1(4)(49. 3RS AL

NS

(£

(3L AR oy - 9. 609l - imhs

(9.2348S) & = 2.2608 mhe




USE[FOR ANSWER

\L T

No.Z
.1 & -|R¢ D) (/)= 33.2639 m
‘?:QLt : -llalt
C T 7] 3
29,2699 4 (p.EYEY skl 514
2 | V= (ASHUBW £ 1F.8492 |= |V .=
4 '-\
3. 1AL R lm/sk 4N
Qs VT 158 L[ #20 s b |
Sl g f
4. Ir=F0m D1/
Ck M/( Q:
rl-omlse

sl el Ll Lo waol bl l(so)(

)




’ 5
‘ USE|FOR ANSWER ’
0.3
a0 hg ma - uohg Pl S00N
9b. N' N~
@i P .ﬂ!
14 ~ : = ‘ //
2 \ 8
57// 3] 2 F / i;ﬂo Py
e | 1l o] D
:’“:‘ 4% //T /7
{892.U ? = -
v j
h 3 A ///
\ ¥ |2
98- ot
1 A
i L~ (24
77 A
'352"/ T A
X Pd
7 7
| /
5o \F A
2.
¢ Fl=|mal | (98 ) (tasleb) ia392)4) (ks éo)+ SO0 L [0a 44ba
-——>a - 5a 65-; M/.SL 70
3- B 7)) 71 Fy - Max 2| Feoogol + Ricdetol-BE. licasdop = (|l 0) (£.049¢)
\‘_\) 2Ly - maoy |5 cesR0|- | Flsih 30| -/ 8.l dsiR0 = ©
423 5HN |, | I
: l/ #: g 3:7'7
Fe Ll 12yo Wl )
OR BOXK A (JP) IR |ma.l | 500-4B92. W) wscp)- R cdedo L R cas3ol (49)(5.008
W) L may [ N[ [392/u)(edsde) | Fcols 601 R ot 3 =[O
: = N 3 U24 HASE N
ap Onf‘b' ned| | M= {98 D (| cos]30) | +[(292.P(los3D = 12U, FRILS]




T
USE|FOR ANSWER n
‘ 1l
y
J
A = hé ma: y 2 30l Nim /Mh_-,-,
39.24
E . (/
T \
=
s,
\B, |
tHJ
ATE s
2 39U N | (d-)(892) L 3.82u0 NI 5 U], —-(O'D(%QZU)—:- 392
L |
S e g 1-(0.8(Aod (o ) [ 3-1. 59T
o} blrl|Bl: U1z = | (DD (/5 r 2. 943 1T It
B
Tl 1 Z U =1 T é: Vald |l Va)
) 943 -5 10l 3924] | (0.5 (L) (Mah Yl (olSAOIDC2Va) Y =5 Vi - 0.USRm/S




