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(c)

where S = displacement, t = time in second,
Determine :

(1)  Thevcelocity and acceleration at starn,

(1) The time when particlc reaches its
maximum velocity.

Draw and explain stress-strain curve for ductile
matenal.
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Note :— Attemptall questions.
SECTION-A

1. Attempt all parts of the following :
(a) State Lami's theorem.

(b) Detine limiting [riction.

[Maximum Marks : 60

8x]1=8

(¢) Explainthe term 'force’ and list its characteristics.
-~

(d) Statethe Varignon's thcorem.

(g) Define bulk modulus.
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(f)  Write the conditions of perfect trusses.
l/l
fgr Define shear force and bending moment.

()~ Explain angle of repose. (Gssors, (B

SECTION-B

2. Attemptany two parts of the following :  2x6=12

—

(a) Three forces of 2P, 3P and 4P act along the three
sides of an equilateral triangle of side 100 mm

taken in order. Find the magnitude and position |

P
of the resultant force. i \é\
L(b)/ Find the reactions at supports A and B of lh\e 3P
beam shown in [igurc :
20 kN/m mlkN 20 kN
W
: ~
47\75.\ ‘.‘f Ly @n
20 KN
| Sl ol i s >JI
A TR im e —73m ' 2Zm T Im

(c) Determine moment of inertia ofa triangle about

its base.

(d) A2mlongsteel bar having uniform diameter of
40 mm fora length of 1500 mm and in the next

500 mm its diameter gradually reduces from 40
J+ o rm

<f
/9\:,

3 NME 4201

mm to 20 mm. Determine elongation of this rod
when subjected to an axial tensile load 200 kN.

a/’
Assume E = 200000 N/mm?.
SECTION-C

Nate :— Attempt all questions. Attempt any two parts

from each questions. 8x5=40

3. (a) Stateand explain the following laws of forces :
\/(j)r Triangle law of forces
_(ii) Parallelogram law of forces
(b) A system of connected flexible cable shown in
figure is supporting two vertical forces 200 N

and 250 N at point B and D. Determine the forces

in various segments of the cable :
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(¢). A system of four forces shown in figure hasa | 1= 2
resultant 50 N along positive X axis. Determine | s X
magnitude and direction of unknown force P : ‘
© | E = nzn?n <
SN | g
' P i
) .
""""""" . ra 1
60\, 150N , N
’ i K E = 150mm '
100N | (¢) Determine the forces in all the mem bers of truss
-~
. ) e in figure :
4. (a) Define beam, types of beam and types of loading. | SHoW IS
o } OKN SOKN
(b) Whatare the assumptions made in the analysis
of simple truss? Explain perfect truss also. 1
; ; . |
(c) The cantilever shown in figureis fixedatAand |
: i
frec at B. Determine the reaction at support : 1
YN 20 kN 12 kN 10 kN i
A B
i e e 6, (a) Definetheterm elasticity, elastic limit Young's

5. (a) _ What is friction? Derive a relation between modulus and modulus of rigidity.

tension on tight side and slack side in a rope. ' (b) The particle moves along a straight line by given

e 3
2 ] g i " equation :
(b) Locate the centroid of the I-section shown in ~

figure : S=18t+3¢-2¢
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