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(1) Ansr,ver to the trvo sections rnLlst be rvritten in

separate answer books.

Assume sui table data i f  require d.

Figures to the right indicate full rnarks.
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Attemot anv Three :

(A) Explain: Tensile test on Nli ld Steel.

(B) Derive relation berween the rate of loerding, shear force and

firornent in beam.
(C) Ptove that the friction in a machine can be expressed try the

/ 4  4 \
\ r L )

bending

following

relatiou in te rrns of cffbrt: Fp = (I '  x V.R) - W"

(D) (i) State the djffercnce between fundamental units zrnd derived units and

(XI)Differentiate ire tr.veen resolution and cornposition of f<rrces

Atternpt any IyUSr-.

(A) In a doubie purchase craLr rvinch, nr.rmber o{'teeth on spur rvhecls are 6{i

apci 40 and number of teeth on pinion u'heei arc 2{J and 30. The effort

hanclle is 300 mr,r long ;rnd cliameter of load drurn is 150 ffiffi: load of 250 N

and 500 N are liftecl by efforts of 25 N and 45 I{ respectively, calculate : (i)

Velocity R.atio, (II) Law of rnachine aud ([II) Maximum Efticiencv.

(B) Drarv shear fclrce and bending moment diagrarn fot a cantilevcr beatn

4.0 meter long rvith right end free ancl tight end carries a axizrl point load

of 3 Fi torn'ards to fix e nc1 side'

(12)
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(C) Two pull forces 4F and 3F are acting on a trody'

25 Vo and 15 N is aclded to 3F fotce than the

remains unchanged' Find the value of F'

(A)

(B)

State and explain: Perpendicular Axis Theorem'

A beam of angle-section of overall depth 150 rrrm' 'uvidth of the horizontal

1eg is 100 mm and thickness of angle section 30mrn' caiculate M'i '  about

x-x and y-Y axis.

If 4P force is increase d bY

direction of the resultant

OR

ffroments of the forces about A of the force (07)
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Section - II
(12)

(B) Determine the sum of the

system in below figure'

{r{ }{ } }'*f
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Answer the follolving questions'

(A) Find the volumetric strain of ^ rcctangulat body'

(B) Derive rhe equation for the tension in the string, when one body

hangingf reeandtheothet is ly ingonafo l lghhor izonta lp lane.
(C) O.frr.ISafe stress, Thermal si.esi, Poisson's tatio, Working stfess'

(A)Def ine: .FreeBodyDiagram,andprovethat ,abodywi l lno tbe
equilibrium under th. u.tio' of two equal and opposite parallel fotces'

1S

in (06)
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S (B) Find out the total elongation of the bar subjected to forces as shown in the (5)

figure. Also ltnd stresses in different sections'

Jtmru'll]rnnt
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5 (A) Define: Angle of tepose, Static Friction, Dynamic Friction

(B) A ladder of length 4m weighing 200N is placed against a vertical wall, (06)

which makes 60; with vertical wall. The co-efficient of friction befween

wall and ladder is 0.2 and that between floor and ladder is 0.3. The laddet

in addition to its own weight has to suppoft a man weighing 600N at a

distance of 3 m from lower end. Calculate the minimum horizontal force

to be applied at lower end of ladder to prevent slipping'

6 (A) Explain ,Principle of equilibdum of a concurrent coplanar system'. (06)

(B) Two vertical rod one of steel and other of copper are rigidly fixed at top (05)

and are 500 rrrm ̂ part. Diameter of each bar is 20 mm and length of each

bar is 4rn. A 
"rorr 

bar fixed to the rod at the lower end carries a load of

5000 N such that the cross bar remains horizontal. Find the tension in

each rod and position of the load on the cfoss bar. Take Es=2x105

N/mm2, Ec=txl0s N/mm2. 
OR

6 (A) Define : Longitudinal strain ,Elasticity, Hook's law, Yield sftess (06

(B) A steel bar 300 mm long, 50 mm x 12 mm in section is subiected to an (05

axial pull of 84 KN. Determine change in length, width, thickness and

volume of the bar.E=Zxl0s N/mm'r1-f m=0.32.

"End of Paper"
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