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14 ARAB REPUBLIC OF EGYPT
Ministry of Education
General Secondary Education Certificate Examination, 2014
{ First Session — New System }
The applied Mathematics { Dynamics }

[ {oisia ALY}

Time: 2 Hours
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|Remark: 1. Calculators are allowed
ANSWER THE FOLLOWING QUESTIONS:
QUESTION ONE: Complete The Following Statements :{6 MARKS}

1. If a car of mass 1800 kg is moving with velocity of magnitude 100 km/h, then its

momentum equals ................ kg.m/sec N
2.1f a body of unit mass is moving under the effect of the force F = (a+3)i + b ] and
its displacement vector is o= t? i+ L t?j,then:a=......... , b=

3. If a child stands on a pressure balance inside a lift moving downwards with
acceleration of magnitude 1.4 m/s2 and the reading of the balance is 30 kg.wt, then
the child's weight = ............ kg.wt.

4. In the opposite figure : The Pulley is small and smooth and the
plane is smooth. If the system moves from rest, then the magnitude
of its acceleration = ............ g.

5. A sphere of mass 100 gm is moving horizontally with a speed of 20 m/sec. If it
impinges with a vertical barrier and rebounds with a speed of 8 m/sec, then the

magnitude of the impulse of the barrier on the sphereisI = ............ N.sec
6. In the opposite figure : If a constant force of magnitude 3 kg.wt acts F=3kgwt
on a body in direction inclined to the horizontal upwards at an
angle of measure 60° and moved it a distance of 21 meters, then 60°
the magnitude of the work done by the force = ............ joule. 4o 21;1

QUESTION TWO: {6 MARKS}

A) A force of magnitude 20 Newton acts on a body of mass 2 kg placed on a smooth

horizontal table in direction making an acute angle of sine 2 with the vertical

downwards. Find the acceleration of the body as a result of this action. Find also the
magnitude of the normal reaction of the table.

B) A body of mass % kg is placed on a smooth plane inclined to the horizontal at an angle
of measure 30°. A force of magnitude ——%— kg.wt acts on it in direction of the line of
greatest slope upwards. Find the acceleration of the motion. If the force vanishes after
2 seconds, find the distance that the body ascends until it stops instantaneously.
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2. The acceleration of gravity g = 9.8 m/seci
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( QUESTION THREE: {6 MARKS}

A) Two bodies of masses 200gm and 800gm move in the same straight line on a
horizontal table with velocity of 4 m/s in two opposite directions. If the two bodies
move after impact as one body, find the velocity after impact.

B) A car is moving with velocity 72 km/h. The force of brakes is used to stop the car. If
the magnitude of this force is 10 Newton for each kg of the mass of the car, find the
distance covered by the car until it came to rest

QUESTION FOUR: {6 MARKS}

A) Two bodies of masses 5 kg and 3 kg are tied to the two ends of a string that passes
round a small smooth pulley. The system is kept in equilibrium with the two parts of
the string hanging vertically. If the system was left to move, find the magnitude of its
acceleration and the pressure on the pulley. Find also the speed of the body of mass
5 kg when it has descended a distance of 40 cm.

B) A body slides from the top of an inclined plane of length 4.5 m and height 2.7 m
starting from rest, determine its speed and the time needed when it reaches the
bottom of the plane given that the coefficient of friction is 0.5

QUESTION FIVE: {6 MARKS}

A) A rough plane is inclined to the horizontal at an angle of tangent % . A body of mass
5 kg is placed on the plane and is pulled at a uniform speed a distance of 75 cm up
the plane by a force acting along the line of greatest slope. If the coefficient of the
friction between the body and the plane is 15—2 , find:

i. The magnitude of the work done against the friction of the plane.
ii. The magnitude of the work done by the force.

B) The engine of a car works at a constant rate of 5 kilowatt and the mass of the car is
1200 kg. If the car is moving in a horizontal road against a constant resistance of
magnitude 325 Newton, find:

i. The magnitude of the acceleration of the car when its speed is 8 m/sec.

ii. The maximum velocity of the car.
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Answer of question (1) : 6 marks : 1 mark for each part
@) ) 2) 3) 4) ©) (6)
=- 1
Answer | 50000 | 7 11 35 | ~g | 28 |3087
- 2
Mark
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Answer of question (2) : 6 marks : (a) 3 marks and (b) 3 marks
(@) - ma=Fsin0

R

F 0 .

*Fcose




[* XY [ AVl ( Saabhia) ) el ol ] bl giswi s £/ 9 [ £ YVY ol ]
[}

L 2az=20x > (&
5

. a=6 m/sec?
R=Fcosf+mg

.'.R=20x:+2x9.8

' R=356

(b) ~F= ; x 9.8 = 4.9 Newton

m g sin 30° = ; x 9.8 x ; = 2.45 Newton

° m g sin 30,
. F>mgsin 30 %0° mg

.. The motion is up the plane
F-mgsind=ma

S 4.9-245= 1 a
2
. a=4.9 m/sec?

After 2 seconds :
V=V, +at

S Vv=0+2x49 =v=9.8m/sec.
1 H l 2
a'=-gsin6=-9.8 XE =-4.9 m/sec 0.5

- V= vi+2as
0=(9.8)2-2x498S ..$=98m
(sAY Jaladl Le1)5)

Answer of question (3) : 6 marks : (a) 3 marks and (b) 3 marks

(@) m v, +m,v, =(m +m,)V
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. =200 x 4 + 800 x 4 = 1000 v'

. V'=2.4mlsec

b))~ T-T, =W

.. 0-—mvZ=-Rms where misthe mass in kg.

2
.'.-1><(72><5)2=-1OS
18
.8=20m
Another solution
+ -R=ma
. -10m= ma

- vP= Vi +2as

-, a= -10 m/sec?

s.zero= (20)2-2x10s

S.8=20m
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Answer of question (4) : 6 marks : (a) 3 marks and (b) 3 marks
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3[15
. 2g=8a - a= 1 g=2.45m/sec?
4 30 5¢
From(2) .. T=3(g + a)
.. T=3(9.8+245) . T =36.75 Newton
The pressure on the pulley p =2T =73.5 Newton
V=V +2as
A VP=0+2x245x0.4 - v =1.4misec
(b) > mgsin6—puR=ma ......... (1)
R R
,R=mgcosH......... (2)
From (2) in (1) :
mg sin 6 — umg cos 6 = ma mg sin 8 g ¢0s 0
~a=98x 27 _05x98x 3-6 . u
4.5 4.5

-, a=1.96 m/sec?

V=V +2as
45 .
L V'=0+2x1.96x45 '
—

.. v =4.2 m/sec

Sec
7

(A Sl o1,5)

Lv=v, +at o 42=0+ 196t . t=10

Answer of question (5) : 6 marks : (a) 3 marks and (b) 3 marks

(@) (1)) R=mgcos 6

R
F
. R=5x 9.8 « 24
25 uR
mg sin 0
¢ ! »

mg cos 0
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.. The work done against the resistance = uR x s

= O x 47.04x0.75
12 2> ;
=14.7 joules g
24

(i) F=mgsin 6 + uR

F=5x 9.8 Xl+£>< 4704
25 12
F = 33.32 Newton

.. The work done by the force = 33.32 x 0.75
=24.99 joules

(b) (i) Power = 5 kilowatt = 5000 watt

+F—R=ma 3
Power
~R=ma R—J}——F
Y

5000 1
s ——— —-325=1200a -.a= = misec?
8 4

(if) At the max. speed = a=0

3@:325
V

V= @ = @ _15.4 m/sec.

325 13
(sAY Jaladl o155 )
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