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Al Balga Applied Univers
Faculty of Engineering Technology
Dynamics First Exam

Q1:- Water is sprayed at an angle of 90° from the slope
at 20m/s. Determine the range R.

Q2:- When the car reaches point 4, it has a speed of
25m/s.If the brakes are applied, it is speed is reduced by
a; = (0,001s — 1)m/s.Determine the magnitude of
acceleration just before it reaches point €

2{""""‘ i

Q3:- The pin follows the path described by the equation
r = (0.2 + 0.15 cos 8) m. At the instant 8=0.7 rad/s a

6=0.5 rad/ s2. Determine the magnitude of the pin s

velocity and acceleration at this instant. &= 30"

Q4:- If block A of the pulley system is moving downward
with a speed of 2m/s while block € is moving
up at 0.8 m/s. Determine the speed of block B.

Q5:- Two planes, A and B, are flying at the same
altitude. With constant velocities shown,, determine
the velocity of plane B relative to plane A.
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1- Tﬁe pendulum bob B of mass M = 5kg, is released from rest

when =0°.If L'=2m, and v=6.156536 m/s at point D, determine the tension

in the cord at the instant the bob reaches point D, 8 =75°. | Niz3.34 ~
f } : 2
a) 142.136 N \b) 120.538 c) 104.0508 N d)133.5382N

2- The pin follows the path described by the equation » = 0.2 + 0.15 cosé. ¥
At the instant § = 75 the angular velocity is 0.7 rad/s, and angular

acceleratlon is 0.5 rad/s*. Determine the magnitudes of the pin’s velocity

at this instant. Neglect the size of the pin. _ L NN _ ‘ /X/A‘;
a) 0.226746 m/s b) 0. 212897 m/s : 36825 m/s d) 0.195536 m/s o

3- Two boats 1eavé the shore at the same time and travel in the direction
shown. If V, = 60 m/s and Vy=45m/s determme the veloc1ty of boat A
with respect toboatB.

8.21.7mls  b).4334ms d.65ms

4- The 160 Mg start from rest and begins to climb the slope as shown,
if the engine exerts a traction force F of 400 KN, detérmine the speed of
“the train in m/s when it has traveled up the slope a distance 1 km.
neglect the rolling resistance. | " |
2). 234m/s  b).34.24 m/s ¢). 42.4 m/s
'5- When designing a highway curve it is required thé;t the cars traveling at a constant speed of 25 m/s must

not have an acceleration that exceeds 6 m/s”. Determine the minimum radius of curvature of the curve.

6 “ b)30833m  ¢)104.167m d) 208.33 m
’ @

6- The/path of motion of a 20-kg particle in the horizontal plane is described in terms of polar coordinate
as = (2t +10)m and @ = (1.5t* — 6t) rad, where ¢ is in seconds. Determine the magnitude of the

resultant force acting on the particle whent=1s.

b) 1106.34 N 9) 1659.5 N - d)22126N
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Al-Balga’ Applied University
Faculty of Engincering Technology
Mechanical Engineering Department

2-nd semester® 2013-204%  FimtExam*  Forall Groups® Dynamics ]
*  DrSacl ALFayad | Ji
Q1- A particle starts from rest and travels along a

straight line with an acceleration a = (30 — 0.2v)m/s*,
where v is in MVs, Determine the time when the velocity of
the particle is v = 30m/s,

a) 1.3s c)2.12s d)ls e)...

Q2- A ¢3r travels along a horizontal circular curved
road that has a radius of 600 m. If the speed is uniformly
increased at a rate of 2000 km/h?, determine the magnitude
of the acceleration at the instant the speed of the car is
60 km/h.

a) 088  b)0.22 m/& Ol e)...
g Jossi

Q3- The truck travels along a circular road that has a
radius of 50 m a1 a speed of 4 m/s. For a short distance when
"1 = 0.its speed is then increased by a, = (0.4/) m/s°. where
1 is in seconds. Determine the speed and the magnitude of
the truck’s acceleration whent = 4.
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Q5 A man walks at 5 km/h in the direction of
20-km/h wind. If raindrops fall vertically at 7 km/hin sl alr,

determine the magnitude of the relative velocity with
rapecltolhemauAssmnelhchodzoﬂnlipuddﬂw

raindrops is equal to that of the wind.
b)16.6 c) 14.6 d)186 e)....

o, = Skmp
—

Q6- If the rc;ee is drawn towards the motor M at a
speed of vy, = (5*7) m/s, where t is in seconds, determine
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Q7 — The pitcher throws the baseball horizontally with
a speed of 140 fi/s from a height of 5 fi. If the batter is 60 fi
away, determine the time for the ball to arrive at the batter

and the height / at which it passes the batter. .
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7- A particle starts from rest and travels along a straight line with an acceleration

a = (30 — 0.2v) ft/ 5% where ¥ is m ft/ S. Determme the time when the velocity of the
pamcle is v =60 fu/s.

a)l.1157 ft/s  1)2.1157 ft/s 3.1 S d) 2.554 ft/s

8- A car travels along the circular curve of radius r, =450 m.

At the instant shown, its angular rate b =04 rad/s.

Determine the magnitude of the car’s velocity. '
I

m/s ¢) 120 ms d) 95 m/s

9- Determine the speed of cylinder A, if the rope is

drawn towards the motor M at a constant rate of 25 m/s

a) -45. . b)644 .
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10- The car passes pomt A w1th a speed of 25m/s after wh1ch

S mﬂm?« e

its speed is defined by v= (25 0. 15s) m/s Determme the

magnitude of a car’s speed (velocity) when it reach_es point B,

where s = 21.5 m.

a) 17.28 m/s b)19.55 m/s ) 16.22 An/s

1

********************'***********************’*********************************_********jk
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a,=;—r0-
a9=r0+2r6 ’ . ‘
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BAU-FET-MED- 1°/2012-2013- first exam-Dynamics /A

s

Instructor: student:

1- The pendulum bob B of mass M = 5kg, is released from rest when 6=0°. If L=2m, and v
=5.26753 m/s at point D, determine the ténsion in the cord at the instant the bob reaches

point D, & = 45°,

2- Two boats leave the shore at the same time and travel in the direction shown. If ¥ =10 m/s
and V= 7.5 m/s determine the velocity of boat A with respect to boat B. 7 '

i = ————? E ;535, \

3- The 160 Mg train starts from rest and begins to climb the slope as shown, if the engine
exerts traction force F of 1/8 of the weight of the train, determine the speed of the train in
m/s when it has traveled up the slope distance 1 km. neglect the rolling resistance.

h o d
; 5A°
4-The pin follows the path described by the equation r = 0.2 + 0.15 cos@. At the instant 6 = 60
the angular velocity is 0.7 rad/s, and angular acceleration is 0.5 rad/s®. Determine the
magnitudes of the pin's velocity at this instant. Neglect the size of the pin.
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Ql:- Determine the horlzontal | velocity v, of tennis ball at A so that it Just clears the net at B. Also find the
o —

dlstance s where the ball strikes the ground.
= Va A

: {0

Q2:- Starting from rest, the boy runs outward in the radial direction from the center
——e e (—'-
of the platform with a constant acceleration of 0.5m /s s . If the latform is rotating at
constant rate 5 Q ZrM ‘determine the rad1al and transvers go;r_xp_qngn_ts of the 9
/ velocntxa acceleratlon of the boy when ¢ = Neglect his snz&
o
o
ol

/[ 0
Q3:- The 5-kg block A travels to the right at V= 0.6m/ s at the instant shown. If ' (

The coefﬁcient of kinetic friction is H, = 0.2 between the surface and A, determine
The velocity of A when it has moved 1.2 m. Block B has a weight of 100 N.
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AL-Balqa Applied University
Faculty of Engineering Technology

Mechanical department
First exam — Dynamics
2008-2009
“ Dr. Salameh Swalha

i Two boats leave the shore at the same time and

Q1 (7 point) travel in the directions shown. If vy = 20 ft/s and vg =

15 ft/s, determine the speed of boat A with respect to boat

& B.How long after leaving the shore will the boats be 800 ft
apart? ‘

2(7 point
o ) The velocity of a car is plotted as shown.
Determine the total distance the car moves until it stops
(¢ = 80s). Construct the a~t graph.

v (m/s)

(s)
Q3 (6 point) '

It is observed that the skier leaves the ramp A at
an angle 6,4 = 25° with the horizontal. If he strikes the

ground at B, determine his initial speed v, and the time
of flight 14p.

TV,
V0050

T T
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AL-Balqa Applied University
Faculty of Engineering Technology

Mechanical department
First exam -- Dynamics

Instructor Dr. Salameh Swalha

Q1 (6 point} ’ %

Two planes, A and B, are flying at the same
altitude. If their velocities are v, = 600 km/h and
vp = 500 km/h such that the angle between their - I

stpaight-line courses is 8 =_75°, determine the velocity of
plane. B with respect to plane A.

O]

| [©)

Q2(6 point)

e

Determine the speed at which the basketball at A
must be tivown at the angle of 20° so that it makes it to .

the basket at B.

; a (m/s?)
Q3 (8 point)
A race cars starting from rest travels along a
straight road and for 10 s has the acceleration shown: ’

Construct the v~ graph that describes the motion and
find the distance traveled in 10 s.

1(s)
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Q1. The acceleration of a hocky puck sliding over a thin film of water on horizontal surface
is defined by the rule a(v) = —kv(in/s*) , where the velocity v is measured in inches per
second and k£ =0.5s™'. Assume that the puck has a velocity of 30 in/s when t=0.

A) Determine the distance of the particle will travel before coming to rest.
B) Determine the time required for the particle to come to rest.

Q.2

A projectile is fired with an initial velocity v, = 20m/s at an angle 8 = 25° above the
horizontal, as shown below. Determine the radius of curvature p of the particle
trajectory at.

! a) point 4 (where x=0 and y =0),
| b) point B (the highest point of the trajectory), and
c) point C (assuming Ax = 20m).

o |
§ ! y
1’, o 7 -i.
O : o \
ad | by (] Ay
R A A X

Q.3 The two blocks shown have identical weights and are originally at rest. Neglecting the
masses of the pulleys and the effect of friction in the pulleys, determine the magnitude of the
acceleration of A4 relative to B. Assume slip and that the coefficient of kinetic friction
between block A and the horizontal surface is 0.25.

Note: You do not need to know the mass of each block to solve this problem.

Dynamics, Fall 2008
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Q3 (13 point) - The 4-kg slender rod is subjected to the force and

couple moment. When the rod is in the position shown it
has a angular velocity w, = 6rad/s. Determine its
angular velocity at the instant it has rotated 360°. The
force is always applied perpendicular to the axis of the
rod and motion occurs in the vertical plane.

ISN

|
|

)
o

= 6 radls

q Eliilag %II
,‘[Il .
Q4(12 point) A motor gives disk A an angular acceleration of

@y = (0.6 + 075) rad/s?, where ¢ is in seconds. If the

initial angular velocity of the disk is wp = 6rad/s,

determine
acceleration of block B whien ¢ ==

the magnitudes of the velocity and

2s
L U.






