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Instructions: -

(1) Answer to the two sections must be written in

separate answer books.

(2) Assume suitable data if required.
ax. Marks: 70

(3) Figures to the right indicate full marks.
Max.Time: 3 Hours
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1 (A) Draws load and bending mome ams for beams shown in shear (08)

force diagram in Figure No - 1. Jocat@point of contra flexure if any.

R

5=

4
(A) Draw the shear forqg a

shown in Figure - 2. Qete
1 «(B) - I . Statcthe ditd b¢

[I. Draw g\'et es to Spw statically indeterminate beams. (02)

g moment diagram for the beam as (08)
ine the point of contraflexture.
een fundamental units and derived units. (02)

2 (A) Somp forcesN g on rigid body shown in Figure No 3. Find the (08)
resultang of the gi¥en force system in terms of magnitude and direction.
Find thoWgcat®n of resultant w.r.t. point O in following ways. (a)
Per i distance for the point O (b) X-intercept and (c) Y-intercept

2 (B) 4qfate 2@ explain Varignon’s principle. : (04)

OR
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2 (A) Explain the fundamental principal of mechanics: Law of transmissibility

of forces. ;
2 (B) (I) The force P, is of 100N magnitudes. The resultant of forces P; & (0
unknown force P, is 100N in magnitude. Find the magni nd

direction of P, if the resultant force is perpendiculat to fgce

(II) State and explain: (a) Collinear and concurrent forces Nb_) Jon (04)
coplanar concurrent forces. ; , y A
3 Attempt any Two: | (11)
(A) Prove: Parallel axis theorem. And Perpendicularf@xi rem.
(B) Determined Centroid of the area shown in Figure 4.
(C) Explain relation between Angle of reposN’of friction.

Sectio

4 (A) Asingle purchase crab 2 (12)

It is observed th
120 N can lift al

What is the 1
the casé®.

N

1) Tgnsile stress, (2) Shear stress, (3) Primary strain, (4) Lateral
lumettic strain and (6) Bulk modulus.

achine? Also find efficiency of the machine in both

B)

raw neat labeled sketch of the following machines. Explain theit
working and workout the formula of its velocity ratio. - Wheel and

ifferential Axle.
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(B)

(4)

(B)

(B)
(©
D)

A rectangular bar 200 mm long, 70mm wide and 20mm thick is loaded (06)
with an axial tensile load of 150 kN; together with a normal compressive

force of 1500kN on 70mmX200mm face and tensile force of 25
20mmX200mm face. Calculate change in length, width, thickgess

volume. Assume E=200Gpa and p=0.3. o
Derive the equation for motion of two bodies connected by a %ne of (05)

which is hanging free and other lying on a smooth incli plage:

OR
Derive the equation for the tension in the str one body is (05)
hanging free and the other is lying on a rough horizo lane.

A mild steel column is hollow and citc in &oss section with an (06)
external diameter of 350mm and an inte ianteter of 300 mm. It carries
a compressive axial load of 2000 kN. e the direct stress in the

column and also the shortening o
Take E=200 000N /mm?.

if its initial height is 5 m.

Attempt any Three: ’Q (12)
(A) Define: (1) Malleabi (& ess, (3) Hardness and (4) Creep
N
ce

Write a short note diagram.
Define’ ‘Equilib nd prove Lami’s theorem with its statement
Explain in’ ailf§iiquivalent couple and Resolution of a force into force
and a couple.

s “End of Paper”
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