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Part I: Statics {35 marks} V-aor"-1
Answer thg.&llowinsguestions.

(Question l): (10 marks)
a) Define the following:

The area moment of insrtia the mass noment of inertia and the radius of grrxion.

b) Determine the moment of inertia ofthe shaded area shown in Fig. I

wifh respect to the X-axis.

Fis. 1

(Question 2): {10 marks)
;i For the-struiture shown in Fig. 2-4 determine the components of reactions at supports A and B and the value of P, <l and q with

the aid of shear force diagram shown in Fig. 2-b.
b) Draw the bending moment diagram indicating the location and magnitude of the maximum positive and maximum negative

bending moments. Also, the location of points of contraflexture'

(Question 3): (15 marks)
Determine the components of reactions at supports A and B for the simple frame sho*n in Fig. 3 and draw tle normal force, shear
force and bending moment diagrams.
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PART 2 ( Dvnamics):
Ouestion (1):- (10 marks)

a- What are the three type of rigid body planner motion,
Give a short description of each. ?

b- A smooth- 5kg collar c, shown in Fig. (1) is attached to

a spring having a stiffness k:3 N/m and unstretched
length of 0.75 m . If the collar is released from rest at A ,

Determine its acceleration and the normal for,le of the

rod on the coilar at the instant y : I m.

(3 Marks )

(7 Marks)

(1 )

Qrcstion (2):- (12 mar

a-what is the principle of work and energy used to solve kinetic problems .?

b- 
'Iow 

disks A and B having a lnass of 2kgand 5kg ,respectively'
If the-v are sliding on smooth horizoutal plane with the velocities

Shorvn in Fig. ( 2 ) , determine their velocities jrist after impact

The coefficient of restitution between the disks is e : 0'6

(2 Marks )

(8 Marks )

Question (3):-  (10 marks)
a- Can a point have an angular velocity, (2 Marks )

and what does it means by the term ( Vcre)'y' is zero.

b- The link shown in Fig. (3) is guided by trvo blocks
at A and'B , which move in fixed slots . If the velocity
of A is 2mls downward,

t^ : Z ̂ /il
A I

I

(8 Marks )

Determine by two methods the velocity of B at the instant O :45"

Ouestion (4):- (10 ruarkil

a- What are the equations of motion for a particle moves in tangential and normal coordinates.? (2 Marks )

b- The bar shor,r.n in Fig. (4 ) has a mass of 20 kg is subjected (8 Marks )
to a couple moment of M: 50 N.m and a force of P:80 N,

which is ahva-vs applied perpendicular to the end of the bar .

Also the spring has an unstretched length of 0'5 m and

remains in the vertical position due to the roller guide at B .

Determine:.-
The total work done by all the forces acting on the bar
when it has rotated from O : O to g : 9S

t\n/
f i e . ( 4 )
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