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SECTION "B"
[55 marks]

Attempt ALL questions. Assume the value of acceleration due to gravity (g) = 9.8 m/sec2

wherever it is required to use.

1. Determine an equivalent force couple system at point A and point B. Consider the weight
of the block 30 kN acting midpoint ofOE. [4]

I

--.--- Bl,--t--
1
t

}l
l

o. m :-t-- 1-----------lc__
0.8m :

_l_!
D« 1m

I

2. Compute the force in members BD, BC and AC ofthe loaded cantilever truss as shown in
the figure below. EE [5]
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3. Determine the moment of inertia of the plane area shown in the figure below about its
centrodial axis. Also find the moment of inertia about the axis parallel to the centrodial
axis and passing through the point at a distance of 6 cm from the base of the plane area.
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4. A bullet is fired making angle 30 degrees to the horizontal from a hill which strikes the
target which is 80 m lower than the horizontal passing through the firing point. The initial
bullet velocity is 100 m/sec. Find the following: [6]
a. The maximum height above horizontal to which the bullet will rise and its velocity at

that point
b. The velocity of bullet when it strikes the target
c. The total time required for the bullet when it strikes the target.

5. A block of mass 10 kg is placed on an inclined plane that makes an angle of 30 degrees
with the horizontal. The coefficient of static and kinetic friction between the block and
the plane is 0.6 and 0.4 respectively. A force P is applied horizontally to the block.
Determine the range of values for the force P that will keep the block at rest on the
inclined plane. Also calculate the frictional force acting on the block when i) P = 50 N
and ii) P = 150 N. Also state the position of the block in both cases. [6]

6. A particle 'P' is moving along a straight line with its initial velocity 3 m/sec when started
from point 'A' and with acceleration of 1.5 m/sec2. Another particle 'Q' starts from the
same point 'A' with velocity of 11.4 m/sec and acceleration of 1.2 m/sec2, 3 seconds after
'P' has left the point 'A' [7].
a. Determine the distance from point 'A' when 'Q' will overtake 'P'.
b. Further show that once 'Q' will overtake 'P', 'Q' will never be ahead of 'P' by more

than 9.6 m.

7. Two weights W and W are connected by a weightless string which passes over a
smooth pulley. The weight W is resting on an inclined plane which makes an angle 0
degree with horizontal and another weight W hangs vertically downward. Derive the
expression for calculating acceleration of the system and tension in the string. Take
coefficient of friction between the contact surfaces asµ.
IfW= 10N, W=50N, 0= 20 degree and = 0.2, find the acceleration of the system,
tension in the string and distance moved by the body in 3 seconds starting from rest. [7]

8. A cycle is travelling along a straight road with a velocity of 10 m/sec. Determine the
velocity of point A on the front wheel as shown in the figure below. Radius of cycle
wheel= 400 mm and A is midpoint of the radius. [4]



9. Two men of mass 60 kg and 90 kg dive off from the end of a boat of mass 40 kg so that
their relative velocity with respect to the boat is 8 rn/sec. If the boat is initially at rest
determine its final velocity for the following conditions: [8]
a. If two men dive simultaneously
b. The 60 kg man dives first followed by 90 kg man
c. The 90 kg man dives first followed by 60 kg man.
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Choose the most appropriate answer and mark [X]. Assume the value of acceleration due to
gravity (g)= 9.8 m/sec2 wherever it is required to use.

1. A body is in equilibrium under the action of three forces. These forces must be
[ ] Concurrent and Coplanar [ ] Parallel and coplanar
[ ] Concurrent and non-coplanar [ ] Parallel and non coplanar

2. The sum of two forces acting at a point is 16 N. If the resultant force is 8 N and its
direction is perpendicular to the minimum force, then the forces are
[ ] 6 N and 10 N [ ] 8 N and 8 N [ ] 4 N and 12 N [ ] 2 N and 14 N

3. Which of the following condition doesn't affect the magnitude of the moment?
[ ] If the point of application of force is opposing the line ofaction
[ ] If the point of application of force is along the line of action
[ ] If the moment of centre is shifted along a line perpendicular to the line of action
[ ] If the resultant of the forces changes

4. We often use the centre ofmass of the composite area to calculate the moment of inertia.
The centre ofmass for these composite bodies is in the ratio of
[ ] The product of centroid and mass to the total weight
[ ] The addition of centroid and mass to the total weight
[ ] The product of centroid and mass to the total mass
[ ] The addition of centroid and mass to the total mass

5. The centroid of the triangular lamina with vertices at (0, 0), (4, 0) and (0, 3) is
[ ] (2, 1.5) [ ] (1, 1) [ ] (4/3, 1) [ ] (4/3, 1/3)

6. What role does the centroid play in the calculation ofmoments of inertia?
[ ] It is used as the axis of rotation
[ ] It determines the distribution ofmass about the axis
[ ] It helps simplify the calculation by reducing it to a single point
[ ] It is not relevant to moments of inertia

7. The coefficient of friction is defined as the ratio of
[ ] Normal force to frictional force
[ ] Frictional force to applied force

[ ] Frictional force to normal force
[ ] Applied force to normal force



8. A 10 kg box is pushed with a horizontal force of 30 N on a surface with a coefficient of
kinetic friction of 0.3. What is the frictional force acting on the box?
[ ] 10 N [ ] 20 N [ ] 25 N [ ] 30 N

9. A block slides down a 45 degree inclined plane with a coefficient of kinetic friction of
0.5. What is the acceleration of the block?
[ ] 2.4 mls2 [ ] 3.5 mls2 [ ] 4.9 mls2 [ ] 6.9 mls2

10. In the analysis of trusses, which type ofjoint is typically assumed?
[ ] Rigid joint [ ] Pinned joint [ ] Fixed joint [ ] Sliding joint

11. A truss has 10 joints and 20 members. How many reaction forces are required for it to be
statically determinate?
[]2 []3 []4 []5

12. When two bodies move uniformly towards each other, the distance between them
decreases by 6 mlsec. If both bodies move in the same direction, the distances between
them increases by 4 mlsec. then the speeds of two bodies are
[ ] 3 mis and 3 mis [ ] 5 mis and 1 mis
[ ] 4 mis and 2 mis [ ] 8 mis and 5 mis

13. For a particle moving in a circular orbit of radius 0.5 m, the angular velocity and angular
acceleration at a particular instant are 2 rad/s and 5 radls2. The particle then has a total
linear acceleration of
[ ] 3.2 mls2 [ ] 2.69 mls2 [ ] 2.5 mls2 [ ] 3.8 mls2

14. A bullet of mass 0.04 kg moving with a speed of 90 mlsec enters a heavy wooden block
and is stopped after a distance of 60 cm. The average resistive force exerted by the block
on the bullet is
[ ] 180 N [ ] 220 N [ ] 270 N [ ] 320 N

15. A bike is travelling along a straight line path and covers one-fourth of the total distance
with the velocity of 10 mlsec. The remaining distance is covered with the speed of 5
mlsec. The average velocity of the bike is e
[ ] 10 mlsec [ ] 2 mlsec [ ] 5.71 mlsec [ ] 5 ml sec

16. A tennis ball is dropped onto a plane surface from height 1 meter. After rebound, the ball
rises to 0.64 meter height. The coefficient of restitution is
[ ] 0.64 [ ] 0.8 [ ] 0.97 [ ] 0.51

17. Which of the following statement is wrong?
[ ] Impulse equals the change in momentum
[ ] Action and reaction are equal and opposite and hence cancel each other
[ ] The momentum of a system of two bodies is conserved when there is no external force

acting on either body
[ ] The work done on a particle must equal change in its kinetic energy

18. A ball is thrown with a velocity of 9 .8 mlsec making an angle of 30 degrees with the
horizontal. It will hit the ground after a time
[ ] 1 sec [ ] 1.5 sec [ ] 2 sec [ ] 3 sec



19.

20.

A stone falls from the top of a building 200 m high and at the same time another is
projected vertically upwards with a velocity of 50 m/sec, then the two will meet
[ ] After 1 sec [ ] After 2 sec [ ] After 4 sec [ ] After 5 sec

Three forces acting on a rigid body are represented in magnitude, direction and line of
action by the three sides of a triangle taken in order. The forces are equivalent to a couple
whose moment is equal to
[ ] Area of the triangle
[ ] Half the area of triangle

[ ] Twice the area of the triangle
[ ] One third the area of the triangle




