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I nstructions to the candidates :

1)
2)
3)
4)
5)
6)

All questions are compulsory.

Neat sketches must be drawn wherever necessary.
Figuresto the right indicate full marks.

Assume suitable data, if necessary.

Use of electronic pocket calculator is allowed.

Use of cell phoneis prohibited in the examination hall.

Q1) Write the correct option for the following multiple choice questions.

),

i)

i

V)

Two concurrent forces of 30 N and 40 N act an angle of 60°, find the

resultant force. [2]
ad 5459N b) 36.06N
c) 50N d) Noneof these

A clockwise moment of magnitude 10 Nmisacting at the center of ssimply
supported beam of span 2 m. Find the reactions at right support.  [2]
ad 10N Upward b) 10N Downward

c) 5N Downward d) 5N Upward

A block of weight 200 N is placed on rough horizontal plane. If the
coefficient of static friction between the block and the horizontal planeis
0.3, determine the horizontal force required to just slide the block on the

plane. [2]
ad 60N b) 200N
c) 100N d 30N

A motorist travelling at a speed of 72 kmph sees a traffic signal 200 m
ahead of him turn red. Determine the acceleration so that hewill just stop

at thesignal. [2]
a 1ms b) —-1m/&
c) 05m/s d -05m/g
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v) A boy of mass 50 kg stands in alift. Determine the force exerted by the
boy on the floor of the lift when the lift moves down with a constant

acceleration of 9.81 m/s%. [2]
a Zero b) 4905N
c) 981N d) Noneof these

Q2) Solve any two of the following :

a Find magnitude and direction of the resultant force with respect to origin
‘0’ for concurrent force system shown in Fig. 2 a. [6]

b) Determine magnitude, direction and point of application of the resultant
with reference to point A for the force system as shown in Fig. 2 b. [6]

A 12KkN
A
10 kN
> X A
O 2m | 2m | 2m
4 ’ A 4 v v
20 kN 10 kN 12 kN 16 kKN 16 kN
Fig.2 a Fig.2b

c) Determinethe magnitudeand direction of resultant with referenceto point
A for the force system shown in Fig. 2 cif side of equilatera triangleis

1m. [6]
d) Determinethey coordinate of centroid of the shaded area as shown in
Fig. 2 d. [6]

) ¢ 100 mm

100 mm

Fig.2 ¢ Fig.2 d
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Q3) Solve any two of the following :

a)

b)

Three cablesarejoined at the point C asshownin Fig. 3a. Determinethe
tension in cable AC and BC caused by the mass of the 30 kg cylinder.
[6]
The boom supports two vertical loads, F, and F, asshown in Fig. 3 b. If
the cable CB can sustain a maximum load of 1500 N before it fails,
determine the critical loads F, and F, if F = 2F.,. [6]
Determinetheforce P shownin Fig. 3 c required to begin rolling the 100
mm radius uniform cylinder of mass 100 kg over the obstruction of height
h =40 mm. [6]
Determine the support reaction for the ssimply supported beam loaded
and supported as shown in Fig. 3 d. [6]

B C A
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Q4) Solve any two of the following :

a)

b)

Block of mass 10 kg rest on an inclined plane shown in Fig. 4 a. If the
coefficient of static friction between block and plane is 0.25, determine
the maximum force P to maintain equilibrium. [6]

A flexible cable which supports the 100 kg block is passed over afixed
circular drum shown in Fig. 4 b subjected to a force P to maintain
equilibrium. If the coefficient of friction between the cable and drumis
ug = 0.3, determine the range of P. [6]
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c)

d)

;100 kg block

Fig. 4 a Fig. 4 b

The 15 m ladder has a uniform weight of 80 N. It rest against smooth
vertical wall at B and horizontal floor at A. If the coefficient of static
friction between ladder and floor at A is i, = 0.4, determine the smal lest
angle 6 with vertical wall at which theladder will dip. Refer Fig. 4 c.[6]

| dentify the zero force member and find forces in remaining members of
the truss loaded and supported as shown in Fig. 4 d. [6]
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Q5) Solve any two of the following :

a)

b)

c)

A truck travels 164 min 8 sand decel erated at a constant rate of 0.5 m/s.
Determine(i) itsinitia velocity, (ii) itsfina velocity, (iii) thedistancetravel
during thefirst 0.6 s. [6]

The acceleration of a particleis given by a = 4t — 30, whereaisin m/s?
andtisinseconds. If att =0, v=3m/sand s=—-5 m then determine the
velocity and displacement att = 3 s. [6]

A car istraveling aong acircular curve that has aradius of 50 m. If its
speed is 16 m/s and tangential component of acceleration a, is 8 m/s?,
determine the magnitude of itstotal acceleration at thisinstant. [6]
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d)

Theball iskicked with aninitial velocity V, =8 m/sat anangle 0, = 40°
with horizontal asshowninFig. 5d. Find thetime of flight and maximum
horizontal distance AB travel by ball. [6]

Q6) Solve any two of the following :

a)

b)

c)

d)

An 80 kg block rests on a plane as shown in the Fig. 6 a. Find the
acceleration with which block slides down using Newton's second law if
coefficient of kinetic frictionis, p, = 0.20. [6]
The man has amass of 80 kg and sits 3 m from the center of the rotating
platform as shown in Fig. 6 b. Due to the rotation his speed isincreased
from rest by 0.4 m/s*. If the coefficient of static friction between his
clothesand the platformis, u = 0.3, determinethetime required to cause
himto dip. [6]
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Fig. 6 a Fig.6 b
Theidentical 1.2 kg collars A and B are sliding on africtionless rod as

shown in Fig. 6 c. Knowing that the coefficient of restitution, e = 0.65,
determinethe velocity of each collar after impact. [6]

il o
< mUs
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s
Collar A Collar B
Fig. § ¢
A ball has amass of 30 kg and isthrown.upward with a speed of 15 my/s.

Determine the time to attain maximum height using impulse momentum
principle. Also find the maximum height. [6]

VVVV

[6351]-117 5



