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PART A — (10 x 2 = 20 marks)

1. A force of 100 N is acting at a point making an angle of 30° with the horizontal
as shown in Fig.l. Determine the components of this force along X and Y
directions.

Fig.1

2. Two concurrent forces of 12 N and 18 N are acting at an angle of 60°. Find the
resultant force.

.. 3. State the principle of transmissibility of forces with simple sketch.
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o PART B-—(5x13=¢65 marks)

_ﬁd"fsﬁé_ Xand Y components of force
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(b) A gusset plate of roof truss is subj'e.'cte&" to forces as shown in Fig.5.
Determine the magnitude of the: resultant force and its orientation
measured counter clockwise from the positive x-axis.
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12 {(a) A system of parallel forces 32.5N, 150N, 57.5N and 10N are acting on a
rigid bar as shown in Fig 6. Reduce this system to:
(i)  asingle force o
(ii) a single force and a ct)upl'é at A

(iii) a single force and a couplé at B.
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Or

(b) Two smooth spheres each of radius 100 mm, and weight 100 N, rest in a
horizontal channel having vertical walls, the distance between the walls
being 360 mm. Find the reactions at the points of contacts A, B, Cand D

as shown in Fig.7.
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| 1.3:;"_';'( a)."-.' '_ }é‘ﬁ}_d. the. mb'ihé'nt of inertia for the shaded area shown in Fig.& about the
S lines AATand AB -
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C by Fmdthe moment of inertia of the area shown in Fig.9 about line AB
L _:_.i.par_a_l_l'élﬂ tothe centroidal axis.
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A uniform ladder of weight 1000N and of length 4m rests on a horizontal
-._':__'grcjuﬁd-."ahdg leans against a smooth vertical wall. The ladder makes an

. angle of 60° with horizontal. When a man of weight 750N stands on the
- ladder at a distance of 3m from the top of the ladder, the ladder is at the
| point-of sliding. Determine the co-efficient of friction between the ladder
. andthe floor. "

by Block A weighing 1000N rests over block B, which weighs 2000N. Block A

S "-_'-'_3_'i's'_'_ti_ed'td_i’vaﬂ'mth a horizontal string as shown in Fig 10. Find the value

coinaief P to move Block B if the coefficient of friction between A and B is 0.5
.o and the coefficient between B and the floor is 0.33.
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15. (a) Two masses m, = 40 kg and m, = 30 kg are interconnected with a pulley
system as shown in the Fig.11. Neglecting inertial and frictional effect of
pulleys and cord, find the acceleration of 40 kg mass.
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(b) Weights 800N and 400N are connected by a thread and move along a
rough horizontal plane under the action of a force of BOON applied to
800N weight as shown in Fig 12. The coefficient of friction between the
sliding surface of the weights and the plane is u = 0.25. Determine the

acceleration of the weights and tension in the thread, using work-energy

eguation.
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PARTC—(1x15=15 marks)

() (1) A block placed over a 10° wedge on a horizontal floor and leaning
against a vertical wall as shown in Fig 13, and weighing 1500N is to
be raised by applying a horizontal force to the wedge. Assuming
co-efficient of friction between all the surfaces in contact to be 0.3,
Determine the minimum horizontal force to be applied to raise the

block. (8)
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The fOU.l coplanal forces are acting at a point as shown in Fig.14.
_One of the forces is unknown and 1ts magnitude is shown by P. The
- resultant is having a magnitude of 500N and is acting along x-axis.

i _'.:__'Detel mme the unknown force P and its inclination with x-axis. (7)

RESULTANT
=300
500N

20CN

.:."_'.’-'fr;tctlon between the blocks and the plane is 0 3 Pulleys are smooth. Use
._'Work-energy method

950N

1000 N
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