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N.B 1. Q,1 ls compulsory 

2. Attempt any two from the remaining three uestfons ,1. Attem tall 

Time: 02.00 Hours 
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a State Vari on's Theorem with exam le. 

A Parti~e is moving alo111g the path r = (St )i + (t + sl] m. where 't' in sec. 
.II BT CO 
S 2 3 1 

bl Detenrune magnitude of PBrticle's >olocity and acoe!""'""/1 when t•3se,. 5 4,5 Also determine the equation y • 1Y.,1 of the path Y = ss-. 0 .,...., 1, °" -= '2-9 · ~s 
,,.., ·a.T= :24,os ..,.,,., R:'396 · 6s--n.,, 
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A force R-25N has coniponenta FA, Fe and Fe as shown~ · Fig. If Fc•20N. Find FA and Fa. . 
Fe =.as. c4N . 

""• _/" • .. G< . I = R"'25N • . ---..-... w- :a 1-1..,.~ , 

5 

f 
l•f ,..,.. 5 4,5 1,3 

d) 

b) 

c) 

Fc=20N 
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Fi . le Fi . Id 
A bar AB, 3m long, slides down the plane as shown in Fig. ld. The velocity of 
end A is 3.6m/s to the right. Determine: (i) The angular velocity of AB 
ii Veloci of end B and iii Veloci of center C at the instant. Attempt all 5 4,5 

Show that Angle of friction is equal to Angle of Repose. 
A soldier fu-es a bullet with a velocity of 31.32m/sec at an angle a upwards 
from the · horizontal from his PQsition on a hill to strike a target which is 

4 lOOm away and 50m below his position. Find the angle ofproJection.J':; Find 
also the veloci with the bullet strikes the ob· ect. ~ -= 6 :;; · 43 o~ 0° . -<. = 14 . 

4 2,3 

Find the centroid of the shaded area about centroidal x and y axis as shown in Fig. 2cd. 
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d) Find the MI of the shaded area about centroidal x and y axis as shown in Fi . 2cd. 
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Attem tall 
Ex lain: Princi le of Transrnissibili Lamis Theorem 
For the acceleration-time diagram of a particle shown in Fig. 3b, calculate 
velocity at the end of 3 sec and distance travelled in 4 sec. •t i$--•~ y . , 
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Find the resultant of the given force system shown in Fig. 3c. If F1• 100N; 
F2=20 N· F3=40N· F4=40N. Also Find moment of resultant about 'O'. 
Two blocks W A"'30N, and We•S0N are placed on a rough horizontal plane. 
}lA•0.3 and µe=0.2 Find the minimum value of force 'P' required to just move 
the system. Also find the tension in the string. 
NA -=-30 N 
7' ::=. 9 N 

Ne-= 4 0 -1<: t-l 

P= l9 ,67 N -

Acceleration of a particle is given by a•90-6x2cm/s2, where x in cm. If 
particle starts with zero initial velocity from origin, determine velocity when 
x=Scm, position where velocity again zero, position where velocity is 
maximum. V = = 2o CY>?}s X -= b -7 1 C9YJ , X -=- '-">·8"7 C:71') . 
Three forces F1, F2 and F3 act at B. Find the resultant of these forces in 
vector form. Also determine the magnitude of the resultant. 

R = -74·so1 "' 
- 127.oi j 
- 18,02-

R = l4t ,4 2..kN c' ,, 
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Fi . 4b 
Find the reactions at the supports of the beam applying conditions of 
equilibrium. 
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d) A ladder of length 4m weighing 200N is placed against a vertical wall as 
shown in Fig.24. The coefficient of friction between the wall and the ladder is 
0.2 and that between the floor and the ladder is 0.3. The ladder in addition 
to its own weight has to support a man weighing 600N at a distance of 3m 
from A. Calculate the minimum horizontal force to be applied at A to prevent 
slipping. O · 2- N to 

!'ls= ?--~4 · o!i7 N • ~ a--"'1--'-

2.104 JI 

6 4,5 4 

1-t.P, -:: 74-<i>, 07 N 
COl-lHustrite the concept of fon:e, moment an apply the same along with the concept of equlllbr1um In two and three dlmenslonal 
systems with the help of FBD. 

CO2-Determine the centroid and Ml of plane lamina. 
COJ..Apply equilibrium equations In statics. 
C04-Evaluate coefficient of friction between the different surlaces In contact. 

' COS-Establish relation between velocity and acceleration of I particle and analyze the motion by plotting the relation. 
C06-Apply Newton's law In motion, and identify different kinds of particle motions. 

BT Levels:• 1 Remembering ,2 Understanding. 3 Applying.4 Analyzing. 5 Evaluating. 6 Creating. 
M-Mar1cs, BT· Bloom's Taxonomy, CO-Course Outcomes. 
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