UNIT I STRESS AND STRAIN
TWO MARKS QUESTIONS AND ANSWERS
1. Define Poissons ratio
The ratio of lateral strain to the longitudinal strain is called poisson’s ratio (1/m or µ)
 			 µ = e l/ e d        (or)    µ = e l/ e b 
The value of poisons ratio is always less than 1.
2. State Hook’s law
In a loaded material, with in the elastic limit the stress is directly proportional to the strain
                             σ  α  e:     σ  = Ee
3. What are the types of elastic constants?
i. Youngs modulus(E)
ii.Shear modulus(C,G,N)
iii.Bulk modulus(k)
4. Define young’s modulus
It is defined as the ratio of stress and strain
                      E= σ/e  
5. Define Shear modulus
It is defined as the ratio of shear stress to the shear strain
                                   G= τ /es
6. Define Bulk modulus
It is defined as the ratio of direct stress to the volumetric strain
	       K= σ/ev  
7. Write the relationship among the elastic constants
	E=2G(1+ µ)
	E=3K(1-2 µ)
	E=9KG/(3K+G)
8. Define factor of safety.
It is defined as the ratio of ultimate stress to the permissible stress
9. Define thin cylinders.
If the thickness of the wall of the cylindrical vessel is less than 1/15 to 1/20 of its internal diameter ,the cylindrical vessel is known as a thin cylinder.
10.Define lateral strain and longitudinal strain
(i) el=δl/l (linear strain or longitudinal strain)
 
(ii)ed=δd/d,
eb= δb/b (lateral strain)
No unit for strain
















                                           
                16 MARKS QUESTIONS AND ANSWERS 
11.A hollow cast iron cylinder 4m long,300mm outer diameter and thickness of metal 50mm is subjected to a central load on the top when standing straight. The stress produced is 75000 KN/m2, assume young’s modulus of cast iron is 1.5 x 108 KN/m2  and find
(i) magnitude of the load,(ii)longitudinal strain produced, and (iii) total decrease in length (nov/dec 2014)
Data given:
Stress σ = 75000 KN/m2 = 75N/mm2
Young’s modulus,E= 1.5x108KN/m2= 1.5x105N/mm2
Length,L= 4m=4000mm,
Outer dia,D=300mm,
Thickness,t=50mm

To find:
(i) magnitude of the load(P),
(ii) longitudinal strain produced,(el) and
(iii)  total decrease in length(δl)
Solution:
(i) Stress, 
 where,        A= (3002-2002) = 392270mm2
75 = P/392270
P=75x392270=2945175N
		P=2945.175KN		ANS
(ii) Strain , e  
1.5x105=75/e

e = 75/1.5x105

	e =5 x 10-4  	ANS
(iii) e=   
 = 5 x 10-4  x 4000 = 2mm

	δl= 2mm  ANS















12. A flat steel plate of trapezoidal plate of uniform thickness of 20mm tappers uniformly from a width of 100mm to 200 mm in a length of 80mm. If an axial tensile force of 100 KN is applied at each end , find the elongation of the plate.(Nov-Dec-2014)
Data given:
Thickness, t=20mm
Width,	a=200mm
	b=100mm
Length,	l =80mm
Axial load,p=100KN=100x103N
To find: elongation of the rod(δl)
Solution:

δl  = loge

  δl  = loge

δl  = 0.013mm ANS

































13. When a square bar of certain material 40 x 40 in section is subjected to an axial pull of 160KN, the measured extension of on a gauge length of 200mm is 0.1mm and the decrease in each side of the square bar is 0.005mm, calculate modulus of elasticity, shear modulus and bulk modulus of the material.(May-june 2015)


Data given:
Area of the bar = 40x40=1600mm2
Axial pull = 160KN= 160x103N
Gauge length, l=200mm
Change in length, δl=0.1mm
Change in width, δb=0.005

To find: 
(i)modulus of elasticity,(E)
(ii) shear modulus(G)
(iii)  bulk modulus(k)
Solution:
(i) Young’s modulus,E=σ/e
Where,  
Stress, σ = P/A
=
σ=100N/mm2
Strain,e = δl/l
		
	       =
	e=5x10-4
E=100/5x10-4

E=2x105N/mm2	ANS

(ii) Poisson’s ratio µ=
Lateral strain, ed = change in width/ original width
		=δb/b 
		=0.005/40
		=1.25x10-4
longitudinal strain, el = change in length/ original length
			=δl/l
			=0.1/200.
			=5x10-4
Poisson,s ratio, µ = 1.25x10-4/5x10-4
		  µ  = 0.25
	E=2G(1+ µ)
	2x105=2G(1+0.25)
G=
	G=80000N/mm2	ANS
(iii) E=3K(1-2 µ)	2x105 = 3K(1-2(0.25))
	K= 2 x105/1.5
	K= 1.33x105N/mm2	ANS

14. A solid cylinder brass bar of 25mm diameter is enclosed in a steel tube of 50mm external diameter and 25mm internal diameter. The bar and the tube are both initially 1.5m long and rigidly fastened at both ends. Find the stresses induced in the two materials when the assembly is subjected to an increase in temperature of 50°C. Take co efficient of  thermal expansion of steel as 12 x 10-6/°C and that brass as 18 x 10-6/°C, modulus of elasticity of steel as 200GPa and modulus of elasticity of  brass as 100Gpa.(May –June 2015)
Data given:
Area of brass bar Ab=  = 490.87mm2
Area of Steel bar As= mm2
Length of the bar ,l = 1.5m = 1.5 x 103mm
Temprature,T= 50°C
Co efficient of  thermal expansion of steel = 12 x 10-6/°C
Co efficient of  thermal expansion of  brass =18 x 10-6/°C
Modulus of elasticity of steel E s= 200GPa = 2 x105N/mm2
 Modulus of elasticity of copper E s =100Gpa = 1 x 105 N/mm2
To find:
(i) stress induced in steel(σS)
(ii) stress induced in brass (σb)
Equations:
1. Total tensile in steel = Total compressive in copper
	(σS.As) = (σc.Ab)

2. Actual expansion of steel = Actual expansion of copper
	α sT L  + L = α cT L  - L 
Solution:
Total tensile in steel = Total compressive in copper
	(σS.As) = (σb.Ab)
1472.6 σS =490.87 σc

σS = = 0.33 -------------(1)


2. Actual expansion of steel = Actual expansion of brass
		α sT L  + L = α cT L  - L 
(12 x 10-6 x 50 x 1500) + x 1500    =   (18 x 10-6 x 50 x 1500) + x 500 
0.9 + 2.475 x 10-3 σb  = 1.35 – 0.015 σc
2.475 x 10-3 σc + 0.015 σc  = 1.35- 0.9
9.975 x 10-3 σc = 0.045
σb = 45.113 N/mm2    ANS
σS =  0.33 σb= 0.33 x 45.113 
σS = 14.887 N/mm2  ANS
15.  A composite bar is made with a copper flat of size 50mmx30mm and a steel flat of 50mmx40mm of length 500mm each placed one over another. Find the stress induced in the materials, when the composite bar is subjected to an increase in temperature of 90°C. Take the co efficient of thermal expansion of steel as 12 x 10-6/°C and that copper as 18 x 10-6/°C, modulus of elasticity of steel as 200GPa and modulus of elasticity of copper as 100Gpa.(Nov-Dec 2015)
Data given:
Copper flat area Ac= 50 x30 = 1500mm2
Steel flat area,As = 50 x40 = 2000mm2
Length,l=500mm
Increase in temperature,T= 90°C
Co efficient thermal expansion of copper, αc = 18 x 10-6/°C
co efficient of thermal expansion of steel , αs 12 x 10-6/°C
modulus of elasticity of steel E s= 200GPa = 2 x105N/mm2
 modulus of elasticity of copper E s =100Gpa = 1 x 105 N/mm2
To find:
(iii) stress induced in steel(σS)
(iv) stress induced in copper (σc)
Equations :
1. Total tensile in steel = Total compressive in copper
	(σS.As) = (σc.Ab)

2. Actual expansion of steel = Actual expansion of copper
	α sT L  + L = α cT L  - L 
Solution:

Total tensile in steel = Total compressive in copper
	(σS.2000) = (σc.1500)
σS =   σc = 0.75 σc-----------------(I)

Actual expansion of steel = Actual expansion of copper
	α sT L  + L = α bT L  - L 

(12 x 10-6 x 90 x 500) + x 500    =   (18 x 10-6 x 90 x 500) + x 500 
0.54 + 1.875 x 10-3 σc  = 0.81 – 5 x 10-3 σc
1.875 x 10-3 σc + 5 x 10-3 σc  = 0.81- 0.54 
6.875 x 10-3 σc = 0.27
σc = 39.27 N/mm2
σS =  0.75 σc= 0.75 x 39.27 
σS = 29.45 N/mm2  ANS








16. A thin cylindrical shell, 2m long has 800mm internal diameter and 10mm thickness. If the shell is subjected to an internal pressure of 1.5mpa, find 
(i) The hoop and longitudinal stresses developed,
(ii) Maximum shear stress induced
(iii)The changes in diameter,length and volume, take the modulus of elasticity of the wall material as 205Gpa and poisons ratio as 0.3(Nov-Dec 2015)
Data Given:
Length of cylinder, L= 2m = 2000mm
Internal dia,=800mm
External dia = 820mm
Internal Pressure,p= 1.5 mpa = 1.5N/mm2
Formulae:
Circumferential or Hoop stress, σ1 = pd/2t

	Longitudinal stress, σ2 =  pd/4t and
                            
	Shear stress, τmax = pd/8t

	Change in dia,
			 δd=

	Change in length
			 δl=

	Change in volume
			 δl=

σ1 = (1.5 x 800)(2x10) = 60N/mm2

σ2 = (1.5 x 800)(4x10) = 30 N/mm2

τ = (1.5 x 800) (8x10) = 15 N/mm2

 δd=    

	=0.234 x 0.85 = 0.199mm

δl=   

	=0.585 x 0.2

	δl =0.117mm

 δV=   = 		V= (π x 8002/4) x 2000=1.005x 109

	=559 x 103mm3








         UNITII .SHEAR AND BENDING IN BEAMS                        
          TWO MARKS QUESTIONS AND ANSWERS 

1.Define Shear force and Bending moment at a section.
Shear Force: Shear force at any cross section is defined as the algebraic sum of all the forces acting  either right or left side of the beam.
Bending moment: Bending moment at any cross section is defind as the algebraic sum of all the moments acting either left or right side of the beam.
2. What is meant by positive or sagging bending moment?
Bending moment is said to be positive or sagging if the moment of the force in the left side of the is clockwise or right side of the beam is counter clockwise. Otherwise the beam tends to bend like concave manner.
3. What is meant by negative or hogging bending moment?
Bending moment is said to be negative or hogging if the moment of the force  in left side of the beam is counter clockwise or right side of the beam is clockwise .Otherwise the beam tends to bend like convex manner. 
4. When will be the bending moment is maximum?
The bending moment is maximum at a point where shear force changes sign. This means that the point where shear force becomes zero from positive value to the negative or vice-versa.
5. What is over hanging beam?
If the end portion of the beam is extended beyond the support, such beam is known as over hanging beam.

6.Define  point of contra flexure or point of inflexion?
It is the point where the bending moment is zero after changing its sign from positive to negative or vice-versa
7. Define simple bending and bending stresses.
If a length of the beam is subjected to a constant bending moment and no shear force, then the stresses will be set up in that length of the beam due to B.M.only and that length of the beam is said to be in pure bending or simple bending. The stresses set up in that length of beam are known as bending stresses.
8. What are the assumptions made in theory of simple bending?
(i)The material of  the beam is homogeneous and isotropic
(ii)the value of the young;s modulus is the same in tension and compression
(iii)the transverse sections which were plane before bending ,remain plane after bending also
(iv)The radius of curvature is large compared with the dimensions of the sections.
9.List the types of beams.
The beam may be classified according to the supports
(i)Cantilever beam
(ii)simply supported beam
(iii)over hanging beam
(iv)fixed beam
(v)continuous beam
10.What is meant by section modulus?
It is the ratio of moment of inertia of the section to the distance  of plane from neutral axis
	Section modulus,Z= (I/y)
The unit of section modulus is mm3 



               16 MARKS QUESTIONS AND ANSWERS
11. A simply supported beam of length 10m, carries the two point loads of 50KN at 2m from A and of 40KN at 6m from A and uniformly distributed load of 10KN/m between the point loads. Draw the S.F and B.M diagram for the beam and also calculate the maximum bending moment.(16)
(Nov/Dec2010) [image: ]
                                                                                         x = 5m

                                                                           E                                             B
Total Load= 50+40+(10 x 4) = 130 KN
     Reactions at supports              
To find RA and RB,   taking moment about A,

RB  x 10 – 40X6 – 10x4x(4/2 +2) -50x 2= 0
10RB  - 240-160-100 =0
10RB – 500 = 0 
RB = 500/10 = 50KN
RA = Tootal Load – 50
RA = 130-50=80KN

SHEAR FORCE: ALEGEBRIC SUM OF ALL THE FORCES 

Shear force at B ,VB =  - 50 KN

Shear force at LHS of D = -50+ 40 = -10KN

Shear force at RHS of C = -50 + 40 +  (10x4)   = 30KN

Shear force at LHS of C = =  -50 +40 +(10X4) + 50 = 80 KN

Shear force at A ,VA =  80 KN

Shear force at E = 0
i.e,  50 – 10x= 0
x = 5m
BENDING  MOMENT: ALGBRIC SUM OF (FORCE X DISTANCE)
Bending moment at B,  MB = 0 KNM

Bending moment at D,  MD = 50 x 4 = 200  KNM 

Bending moment at C,  MC = 80 x 2 = 160  KNM
Bending moment at E,  ME = 50 x 5 – 40 x 1 – 10x 1 x 1/2 
                                              = 250 – 40 - 5
                                               = 205 KNM(maximum B.M)

12. A Cantilever beam 2m long, fixed at A is carrying point loads of 300N at B, 500N at C and 800N D each and at distances of 0.5meter,0.7 meter and 0.8 meter from the fixed end. Calculate the shear force and bending moments at sailent points.(Nov/Dec 2014)

[image: ]


Total Load= 300 + 500 + 800 = 1600 KN

 Reaction at support

RA=1600KN

SHEAR FORCE: ALEGEBRIC SUM OF ALL THE FORCES 

Shear force at D ,Vd =  800 KN

Shear force at LHS of C = 800 + 500 = 1300KN

Shear force at LHS of B = 800 +500 +300 = 1600KN

Shear force at A ,VA =  1600 KN

BENDING  MOMENT: ALGBRIC SUM OF (FORCE X DISTANCE)

Bending moment at D,  MD = 0 KNM

Bending moment at C,  MC = -800 x 0.8 = -640  KNM 

Bending moment at B,  MB= -800 x 1.5 – 500 x 0.7  = -1550  KNM

Bending moment at A ,  MA = -800 x 2 – 500 x 1.2 -300 x0.5 

                                              = -1600 – 600 -150

                                               = -2350 KNM(maximum B.M)













13. A simply supported beam AB of span 6 meters is subjected to two point loads of 3KN and 6KN each at C and D, distances of 2m and 4m from the left end. Calculate the shear force and bending moments values at sailent points. .(Nov/Dec 2014)


[image: ]

Total Load= 3+6 = 9 KN
     Reactions at supports              
To find RA and RB,   taking moment about A,

RB  x 6 -6 x 4 – 3x 2= 0
6Rb – 24 – 6 = 0
6RB – 30 = 0 
RB = 30/6 = 5KN
RA = Tootal Load – 5
RA = 9-5=4KN

SHEAR FORCE: ALEGEBRIC SUM OF ALL THE FORCES 

Shear force at B ,VB =  - 5KN

Shear force at LHS of D = -5+ 6 = 1KN

Shear force at LHS of C = -5 + 6 + 3    = 4KN

Shear force at A ,VA =  4 KN

BENDING  MOMENT: ALGBRIC SUM OF (FORCE X DISTANCE)

Bending moment at B,  MB = 0 KNM

Bending moment at D,  MD = 5 x 2 = 10  KNM 

Bending moment at C,  MC = 4 x 2 = 8  KNM

Bending moment at A,  MA = 0









14. The shear force acting on a beam at an I section with unequal flanges is 50KN. The section is as shown in fig. The moment of inertia of the ection about NA is 2.849 x 10^4. Calculate the shear stress at NA and also draw the shear stress distribution over the depth of the section.(Apr/May 2015)

[image: ]

[image: ]

The shear stress in the web just at the junction of the web and lower flange will suddenly increase from1.239 to 1.239 x  130/50 =3.22N/mm2

15. A flitched beam is made up of a  timber joists , 10cm wide and 20cm deep, with a 10mm thick and 20cm deep steel plate placed symmetrically around them on vertical faces. Determine the total moment of resistence of the section if the permissible stress in the timber joist is 7N/mm2. Take the Youngs modulus of stel = 2 x 10^5 N/ mm 2and for wood = 1 x 10^4 N/mm2. .(Apr/May 2015)

[image: ]

[image: ]
















16. An overhanging beam ABC of length 6m is simply supported at A&B over a span of 4m and the portion AB over hangs by 2m.Draw the shear force and Bending moment diagrams and determine the point of contraflexure if it is subjected to a uniformly distributed load of 2KN/m over the portion ABc and a point load of  2KN at C (Nov/Dec 2015)[image: ]
Total Load = 2 x 6 + 2 = 14 KN
Taking  moment about A,
Rb x 4 – 2x6 -2x 6 x6/2 = 0
Rb = 48/4 = 12 KN
Ra = Total Load – Rb
= 14- 12 = 2KN
SHEAR FORCE CALCULTION:
SF at A = 2KN
SF at B = 2+2 x 4 =  6KN (RHS)
SF at B = 2 + 2 x 4 – 12 = - 6KN(LHS)
SF at A = 2 + 2 x 4 -12 + 2 x 4 = 2KN 
SF at D = 0
2 – 2x = 0
X = 1m
BENDING MOMENT CALCUATION:
BM at C = 0 KNM
BM at B = -2 x 2 -2 x2x2/2 = -8KNM
BM at A = 0 KNM
BM at D = 2 x 1 -2 x1 x1/2 = 1KNM
POINT OF CONTRAFLEXURE:
BM at E = 0
2 x y -2 x 2 x y x y/2 = 0
2y – 2y2 = 0
Y = 2M
Point of contraflexure is 2m from A.




NIT III DEFLECTION OF BEAM
PART – A
1. Where the slope and deflection will be maximum for the cantilever with point load at its free end?
Both slope and deflection will be maximum at the free end.
2. What is the slope of a beam?
Slope of  a beam is the angle between deflected beam to the actual beam at the same point.
3. Write the maximum value of deflection for a simply supported beam of  constant EI,span L carrying central concentrated load W.
Maximum deflection yc = wl3/48EI
4. Where the maximum deflection will occur in a SSB loaded with UDL of w KN/m run? And note about the slope at that point.
The maximum deflection will occurs at the centre of  the beam at which the slope is zero.
5. What are the units of slope and deflection?
Slope in radians, deflection in meter or millimeter
6. State two theorems in the moment area method.
Mohr’s theorm 1: The change of slope between any two points is equal to the net area of the BM diagram between these points divided by EI. i.e A/EI
Mohr’s theorm 2: The total deflection between any two points is equal to the moment of the area of the BM diagram between these two points about the last point divided by EI. i.e AX/EI
7. What is deflection of a beam?
Deflection is the vertical distance at a point between the elastic curve (deflected beam) to unloaded neutral axis(actual beam)
8. What are he methods to find the slope and deflection?
i.Double integration method
ii.Macaulay’s method
iii.Moment area method
iv.Conjugate beam method
9. Write the value of slope and deflection for a cantilever with point load at the free end.
Slope dy/dx= wl2/2EI
Deflection,y= Wl3/3EI.
10. What are the units of slope and deflection?
The unit of slope is in radiyan
The unit of deflection is in mm








1. DOUBLE INTEGRATION METHOD 
SIMPLY SUPPORTED BEAM WITH POINT LOAD  AT ITS CENTER  (16)(Nov./Dec 2013)

[image: ]
2. DOUBLE INTEGRATION METHOD 
SIMPLY SUPPORTED BEAM UDL   (16)(Nov./Dec 2013)

[image: ]

3. A beam of length 6m is simply supported at its ends and carries two point loads of 48KN and 40KN at a distance of 1m and 3m resp.from the left support.Find: i) Deflection under each load  ii)Max. Deflection iii) the point at which max, deflection occurs. Take E=2X10^5N/mm^2 and  I=85X10^6mm^4 by Using Macaulay’s Methods.(16) (Nov./dec 2010)
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4. A Cantilever Beam By Moment Area Method .(8)(Nov./Dec. 2013)
[image: ]
[image: ]
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5. Using conjugate beam Methods.(16) (Nov./dec 2010)
[image: ]
[image: ]


6.Cantilever with two point loads(double integral method) (16) (Nov./Dec. 2013)

[image: ]

[image: ]




UNIT-IV   			TORSION
PART-A
1. Define torsional rigidity. (Nov./Dec. 2010)
The product of  shear modulus and polar moment of inertia is called torsional rigidity ,that is torsional rigidity = CJ =TL/ϴ
2. What are the engineering uses of helical and laminated spring? 
The leaf springs are used to absorb shock or impact load in railway wagon,coaches and road vehicles.
Helical springs are used in machines as shock absorbers in two wheelers, used in weigh balance etc
3. Define springs. What are the different types of springs?.(May/June 2013)
 Spring is a device which is used to absorb energy by taking very large change in its form with out permenant deformation and then release the same when it is required.
The springs are classified as 
(i) Torsion spring
(ii) Bending spring

4. A solid shaft transmits 200kw power at 80 rpm.Compute the torque induced in it. (Nov./Dec. 2013)
P = 2πNT/60
200 = 2π x 80T/60
T= 23.87 KN-m
5. A solid shaft of 150 mm diameter is used to transmit torque. Find the maximum torque transmitted by the shaft if the maximum shear stress induced to te shaft is 45N/mm2? (Nov./Dec. 2013)
T= (π/16) τ D3
    =(π/16) x 45 x 1503
= 29.82x 10 6 N-mm
6. Define stiffness of springs. (Nov./Dec. 2011)
The stiffness of the spring is defind as the load required to produce unit deflection.
Stiffness k= Cd4/64R3
7. What are the assumptions made in Torsion equation (April/May 2012)
The material of the shaft is homogeneous,perfectly elastic and obeys Hook’s law.
Twist is uniform along the length of the shaft
The stress does not exceed the limit of proportionality
The shaft circular in section remain circular after loading.
Strain and deformation is small.
8. Why hollow circular shafts are preferred when compared to solid shaft.( April/May 2011)
i. The torque transmitted by the hollow shaft is greater than the solid shaft.
ii. For the same material , length and given torque, the weight of hollow shaft is less compared to solid shaft.
9. Write torsional equation. (Nov./Dec. 2011)
T/J	= τ/R	=Cϴ/l
Where ,T= torque
J= polar moment of inertia
τ= Shear stress
R=radius
C=shear modulus
ϴ=angle of twist
L=length of the shaft
10. Differntiate between close coil helical spring and open coil helical springs.
	Adjacent coils are very close to each other
	Large gap between adjacent coils

	Only tensile load can carry
	Tensile and compressive load can carry

	Helix angle is negligible
	Helix angle is considerable












PART-B
1. A solid circular shaft transmits 300 kW power at 250rpm. Calculate the shaft diameter,if the twist in the shaft is not to exceed 1ͦ in 2m length of shaft, and shear stress is limited to 30MN/m^2 and c=100GN/m^2.(13)(Nov./Dec 2013)
Data given:

Power , P = 300KW = 300 x 10 3 watts
Speed,n = 200 rpm
Length of the shaft  = 2m = 2000mm
Angle of twist = 2° =  2π/180 radiyan
Shear stress τ = 50MN/m^2 = 50N/mm2
Shear modulus C = 100GN/m^2 = 1 x 105N/mm2

Solution:
[image: ]
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2. A closed coiled helical spring is made out of 10mm diameter steel rod. The coil consist of 10 complete truns with a mean diameter of 120mm. The spring cerries an axial pull of 200N. find the maximum shear stress induced in the section of the rod. If C=80GN/m^2, find the deflection in the spring,the stiffness and strain energy stored in the spring.(13)( Nov./Dec 2013)
Data Given:
Dia of wire, d = 10mm
No of turns,n = 10
Mean dia of coil, D=120mm
Radius of coil, R = 120/2 = 60mm
Axial Load,w =  200N,
Modulus of rigidity, C = 8 x 104N/mm2
Solution:

[image: ]









































3.   shaft is required to transmit a power of 375 KW at 100 rpm. The maximum torque may be 20% (1.2 times) greater than the mean torque. The shear stress in the shaft should not to exceed 60 N/mm2 and the twist is 2° for 4m meter length. Determine the (i) the shaft is hollow with external diameter and the internal diameter ratio is 3/8 and the modulus of rigidity is 85 KN/mm2 (Nov/Dec 2015)

[image: ]
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4. A open coiled helical spring, made out of 20mm dia of steel rod,has 10complete turns at a mean dia. Of 150mm, The angle of helix being 15ͦ. An axial load of 400N is applied. Compute
(i) Deflection under the load
(ii) Maximum intensities of direct and shear stress, induced in the section of the wire.(16)(May/June 2014)










































































5.Determine the diameter of a solid steel shaft which will transmit 90KW at 160 rpm.Also determine the length of the shaft if the twist must not exceed 1° over the entire length. The maximum shear stress is limited to 60N/mm2. Takr he modulus of rigiditity as  C=80GN/m^2.(16)( Nov./Dec. 2011)
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6.A close coiled helical spring is to carry a load of 500N and the mean coil diameter is to be 10 times that of the wire diameter. Calculate these diameters, if maximum stress is to be 80 N/mm2(13)( Nov./Dec. 2015)


DATA GIVEN:


[image: ]
SOLUTION:
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UNIT-V		COMPLEX STRESSES AND PLANE TRUSSES
PART-A
1. Define principle stresses and principle plane.( Nov./Dec. 2013) 
The magnitude of normal stress acting on a principal –plane is known as principal stress.
The plane which have no shear stress are known as principal plane.

2. What is tension co efficient? (April/May 2011)
It is defind as the ratio between pull and the length of the member
T=P/L

3. List the methods to find the stresses in oblique plane? (April/May 2010)
i.Analytical method
ii.Graphical method

4. What is mean by perfect frame and imperfect frame? (Nov./Dec. 2011)
A perfect frame is one in which has sufficient members to keep the frame in equilibrium under external force acting on joints.
It satisfies n=2j-3
An imperfect frame does not satisfies the equation n= 2j-3
Wher n= number of members and j= number of joints.

5. What is mean by deficient and redundant frame?
A deficient frame is one in which the number of members (n) are less than (2j-3),that is n<2j-3
A redundant frame is one in which the number of members(n) is greater than (2j-3),that is n>2j-3 

6. What are the assumptions made in finding out the forces in a frame?
The frame is perfect frame.
The frame carries load at the joints.
All the members are pin jointed.

7. What are the methods for Analysis the frame? (Nov./Dec. 2010)
i.Graphical method
ii. Analytical methods.
a.Method of joints
b.Method of sections
c.Method of tension coefficient

8. What is the radius of Mohr’s circle?
Radius of Mohr’s circle is equal to the maximum shear stress

9. What are the uses of Mohr’s circle? (April/May 2013)
It is used to find out the normal,tangential,resultant stresses,principal stresses and their planes.

10. What is resilience or strain energy?
When ever a body is strained , some amount of energy is absorbed in the body due to straining effect is known as strain energy.
The strain energy stored in a body is known as resilience.























PART-B
1. At a point with in a body there are two mutually perpendicular stresses of 80 N/mm2 and 40 N/mm2 of tensile in nature. Each stress is accompanied by a shear stress of 60 N/mm2 Determine the normal, shear and resultant stress on an oblique plane at an angle of 45 degree with the axis of the major principal stress. (16)(Nov/Dec 2013)
[image: ]
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2. The principal stresses at a point across two perpendicular planes are 120 MN/m2 and 60MN/m2 both are tensile. Find the normal and tangential stresses and the resultant stress and it obliquity on a plane at 30° with the major principal plane. (16)(Nov/Dec 2014)
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[image: ]




























3. The principal stresses in the wall of a container are 200MN/m2 (tensile)and 100MN/m2 (compressive). Find the normal and tangential stresses and the resultant stress and it obliquity on a plane at 60° with the direction of  maximum principal stress. (16)(Nov/Dec 2015)
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4. A rectangular block of material is subjected to tensile stress of 110 N/mm2 one plane and a tensile stress of 47N/mm2 on the plane at right angles to the former. Each of the above stresses is accompanied by a shear stress of 63N/mm2 and that associated with the former tensile stress tends to rotate the body anticlockwise. Find
(i) The dirction and the magnitude of each of the principal stress and
(ii) Magnitude of the greatest shear stress.(16) April/May 2011)
[image: ]
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5. Determine the forces in various members of the truss shown in fig.(3) by using method of section and joints. (16) (Nov./dec 2011)
[image: ]
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    6 Determine the forces in various members of the truss by using method of         joints shown in fig(4).. (16)(Nov./Dec2013)

[image: ]
[image: ]












image3.emf

image4.emf

image5.emf

image6.emf

image7.emf

image8.emf

image9.emf

image10.emf

image11.emf

image12.emf

image13.emf

image14.emf

image15.emf

image16.emf

image17.emf

image18.emf

image19.emf

image20.emf

image21.emf

image22.emf

image23.emf

image24.emf

image25.emf

image26.emf

image27.emf

image28.emf

image29.emf

image30.emf

image31.emf

image32.emf

image33.emf

image34.emf

image35.emf

image36.emf

image37.emf

image38.emf

image39.emf

image40.emf

image1.emf

image2.emf

