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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What happens when copper and steel bars which are bonded together perfectly  are subjected to raise in temperature.? Consider coefficient of linear expansion is more for copper than steel.

	[3M]

	2.
	Explain the relation between shear force, bending moment and rate of loading.
	[3M]

	3.
	Derive the core for a rectangular section having cross section b x d.
	[3M]

	4.
	State and explain moment area theorems.
	[3M]

	5.
	Draw shear stress distribution diagram for T-section.
	[3M]

	6.
	Draw bending moment diagram for an overhang beam with udl load on entire span with overhang length as ‘a’ m on both sides and length of middle portion as ‘l’ m.
	[2M]

	7.
	Draw stress- strain curve for mild steel.
	[2M]

	8.
	What is the relation between radius of curvature and slope and deflection of a beam?
	[2M]

	9.
	State maximum principal strain theory.
	[2M]

	10.
	Calculate section modulus for a triangle section with base as ‘b’ and height as ’h’.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Derive the relation between young’s modulus and rigidity modulus of a given material.
	[6M]

	
	b)
	at what depth in sea water will a cube of 1m side, made of steel, change the volume by 0.05%? E=200GPa and Poisson’s ratio = 0.3. take unit weight of sea water as 10.08 kN/m3.
	[4M]

	
	
	
	

	12.
	a)
	A concrete structural precast member of length ‘l’ and weighing ’w’ kN/m, is lifted by two cables attached to hooks placed at equidistant from the ends.  Find the position of hooks so that the bending moment due to lifting is minimum.
	[7M]

	
	b)
	Draw BMD for a cantilever beam subjected to uniformly varying load ‘w’ kN/m at fixed end and zero at free end. Take length of beam as ‘l’ and assume section is prismatic.
	[3M]

	
	
	
	

	13.
	a)
	A rectangular section 200mm x 400mm, spanning 2m is subjected to‘w’ kN/m over its entire span. If the permissible stresses are 7N/mm2 in tension and 15N/mm2 in compression find the load ‘w’.
	[5M]

	
	b)
	Compare the strength of the given sections which are made of same material and same area. One is circular cross section with outer diameter as D and thickness 0.05D and the other is a square section with outer length as A and thickness as 0.05D.
	[5M]

	
	
	
	

	14.
	a)
	A simply supported beam carries an eccentric load P at a distance of ‘a’ from left end and ‘b’ from other end. Compute slope at both ends and deflection under the load. EI is constant.
	[6M]

	
	b)
	A simply supported beam carries a load P at its center whose span is ‘l’. Compute slope at both ends and deflection under the load using moment are method. EI is constant.
	[4M]

	
	
	
	

	15.
	a)
	An element is subjected to a plane stress system that has stress values σx= 120N/mm2,σy=160N/mm2 and τxy = 60N/mm2.find the principal stresses and principal directions.
	[7M]

	
	b)
	Draw a Mohr’s circle for an element subjected to pure shear stress of magnitude ‘τ’.
	[3M]

	
	
	
	

	16.
	a)
	A T-section of flange width 100mm and 20mm thick and web of 130mm depth and 20mm width is subjected to a shear force of 100kN.Draw the shear stress distribution and find maximum shear stress.
	[8M]

	
	b)
	At a point in a stressed material, the three principal stresses are 90N/mm2(tensile), 60N/mm2(tensile), 30N/mm2(compressive). Find the factor of safety if the yield stress is 230N/mm2 and poison’s ratio 0.3 by the principal strain theory.
	[2M]

	
	
	
	

	17.
	a)
	A steel bar 25mm by 15 mm in cross section is 300mm long and is subjected to a tensile force of 70kN. find the change in volume if poison’s ration is 0.3 and E= 200GPa.
	[4M]

	
	b)
	An overhang beam of span L between supports and overhang length a is subjected to a UD load over the whole length. Draw SFD and BMD.
	[4M]

	
	c)
	A steel plate of dimensions 20mm width and  2mm thick  is bent into a circular arc of radius 2m by applying end couples. If E=200GPa, find the end couples applied.
	[2M]

	
	
	
	

	18.
	a)
	calculate deflection at center of a simply supported beam subjected to UD load of intensity ‘w’ kN/m over entire span of length ‘l’ using double integration method. Assume EI is constant.
	[4M]

	
	b)
	On two mutually perpendicular planes, the stresses are σx= 50N/mm2, σy= -70N/mm2 and τxy =20 N/mm2. Find maximum principal stress and max shear stress.
	[2M]

	
	c)
	Explain the maximum shear strain energy theory.
	[4M]
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