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" dan iall Al ae g el ARG WSS laial (pa ALl dai (Ul by "rala 4
1- Grayit/z\ltional acceleration g is of magnitude 9.8 m/sec’ oA
2- {1,], k} is the set of right-hand system of unit vectors where 1 , j are orthogonal in the

direction of O_) and OY respectively , while kis perpendicular to their plane in the
direction of OZ

First: STATICS

Answer Only two questions of the following: [5 Marks for each]

First question:
a) (Choose the correct answer)

1) In the opposite figure: If Fl , FZ

A C B
are two parallel forces actingat Aand B l l
respectively, F;, =12N , F,=8N (12 R (8)
and their resultantﬁ acts at a point C
AC

where C € AB, then — = .........
AB

® : OF © ;3 @

N|W

2) If F, = ai- 3j and Fz = 5i+ bf from a couple ,
thena—-b=:---:-:-u.

(@) 2 (b) -2 (© s (@ -8
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b) ABC is a uniform fine lamina of mass K and bounded by an
equilateral triangle of side length 18cm . A masses of magnitudes

% K, % K, % K are placed on vertices A , B and C respectively ,

determine the center of gravity of the system , If the lamina is
suspended freely close to vertex C . Find in the equilibrium position

the measure of the angle of inclination of BC to the vertical .
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Second question :
a) (Choose the correct answer)

—_ A
1) If the force F = 3iA— 2]{\+ k acts at the point(3,2,-1)

then the magnitude of its moment about the origin point = ------.-
unit of moment.

@ 6 b 125 (© 180 @ 6v5

2) In the opposite figure if the maximum weight that can be
suspended from B without getting imbalanced is 8 newton ,

then the weight of the rodw = ------..... newton

(a) 8 (c) 50 m .
® a0 @ 80 . Cvlv)mm
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b) A uniform ladder AB of weight 30 kg.wt and length 5 meters
rests with its end A on a smooth vertical wall and on a rough
horizontal ground with the other end B such that it lies in a
vertical plane perpendicular to the wall and inclines 45° to the
horizontal . If the coefficient of static friction between the ladder

and the ground is % , find the maximum distance can a man of
weight 80 kg.wt ascend the ladder without the ladder slide.
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Third question

a) ABCD is square of side length 60 cm . The forces of magnitude
- =S =
10 , 20, 80 and 50 newtons act in the direction of AB, BC , CD
—>
and DA respectively. Two forces of magnitude 50v2 and 202
—> —>
newton act in AC and DB respectively. Show that the system is

equivalent to a couple and find the magnitude of its moment.
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b) A body of weight 30 newton is placed on a rough inclined plane ,
it is notice that the body is about to move if the plane inclined to
the horizontal by an angle of measure 30° , if the inclination of
the plane to the horizontal is increased to 60° , then find the
least force which acts on the body parallel to the line of the

greatest slope and prevent the body from slipping .
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Second :Dynamics

Answer only two questions of the following: [5 Marks for each]
Fourth question:

a) Choose the correct answer:

1) If the acceleration of motion of a particle is given by
a(t) =—4sin2t , v(0)=2 and x(0) =3 then Xx(m)=----reueee-

(a) -3 (b) © (o 2 @ 3

2) If a body of mass 2kg is projected vertically upwards from
a point on the ground surface with velocity 70 m/sec , then the
sum of its kinetic and potential energy after 5 seconds from
the moment of projection = ------::-.. Joule .

(a) 140 (b) 1400 (c) 4900 (d) 9800
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b) Tow bodies of masses 300gm and 200 gm are connected by the
ends of a light string passing over a smooth small pulley . The
system starts to move from rest when the two bodies are in the
same horizontal plane . After passing one second , the string
connecting them is cut. Calculate the distance between the two
masses after passing another second from the moment of

cutting the string.
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Fifth question

a) Choose the correct answer:

1) A particle moves in a straight line under the action of the force
F(newton ) Where F = Szzi " and S is measured in meter , then
the work done by the force F when the particle moves from
S=0 to S=5meters equals - joule.

(a)-Log26  (b) 1.415 (c) In26 (d) €

2) If a constant force of magnitude 5 kg.wt acted on a rested body
of mass 49 kg for 3 seconds , then the velocity of the body at the

end of this time = ----+..... m/sec

- (b) 15 © 9 @ 3
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b) A ball of mass 400 gm moves with velocity 70 cm/sec . It collides
with another ball at rest of mass 800 gm and the ball starts to
move directly after the collision with velocity 35 cm/sec in the
same direction of the first ball. Find the velocity of the first ball
after the collision and also find the collision force on any of the

two balls in gm.wt if the contact time is % of a second.
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Sixth question
a) A car of mass 1500 kg and the power of its engine is 120 horses

moves on a horizontal straight road with maximum velocity of
magnitude 72 km/h find the resistance to the car motion. What is
the maximum velocity this car ascends a straight road inclined
to the horizontal with an angle of sine 1—10 given that the resistance

is the same on the two roads?
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b) A man of mass 70 kg is inside an electrical lift of mass 420kg if
the lift moves vertically upwards with an acceleration of
magnitude 70 cm/sec?, find in kg.wt the magnitude for each of
the tension in the rope carrying the lift and the pressure of
the man on the floor of the lift .
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