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ASSIGNMENT-1 SOLUTION 

 Subject Name & Code: 

 Physics- BE01000021 

 
Mechanical Properties of Materials 

 

1) Define: Force , Line of Action, Strength of materials 
 

Answer: 
 

 Force: A force is an external agent that tends to change the state of rest or of uniform 
motion of a body, or to change its shape and size. It is a vector quantity, possessing both 
magnitude and direction. The SI unit is the Newton (N). 

 Line of Action: The line of action of a force is an imaginary straight line that extends 
infinitely along the direction of the force vector. The point where this line intersects a 
structure is crucial for understanding the moment (rotational effect) generated by the force. 

 Strength of Materials: This is a branch of mechanics that deals with the behavior of solid 
objects subject to various types of loads (stresses and strains). It involves calculating the 
internal stresses, deformations (strains), and stability of components to ensure they can 
support the applied loads without failure (breaking) or excessive deformation. 
 

2) What is load? Explain. 
 

Answer: 
 
A load is any external force or set of forces acting on a structure or a component. Loads are the 
primary cause of stress, strain, and deformation in engineering materials. They are classified into 
several types: 

 Static Load: A load that is applied gradually and remains constant over time (e.g., the 
weight of a book on a table). 

 Dynamic Load: A load that varies with time. This includes: 
o Impact Load: A load applied suddenly (e.g., a hammer strike). 
o Cyclic/Fatigue Load: A load that varies repeatedly in magnitude and/or direction 

(e.g., loads on a rotating shaft, bridge deck). 
 Point Load: A load assumed to act at a single point. 
 Distributed Load: A load spread over a surface or along a length (e.g., snow load on a roof, 

water pressure on a dam). 
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3) Write short note on stress and types of stress. 
 

Answer: 
 
Stress is defined as the internal resisting force per unit area offered by a body against deformation. 
It is the ratio of the applied load (force) to the cross-sectional area over which the force is 
distributed. 
Formula: Stress (σ) = Force (F) / Cross-sectional Area (A) 
The SI unit is Pascal (Pa) or N/m². 
Types of Stress: 

 Normal Stress: Stress acting perpendicular to the area. It is further divided into: 
o Tensile Stress: Stress that tends to elongate the material (pulls the atoms apart). 
o Compressive Stress: Stress that tends to shorten or crush the material (pushes the 

atoms together). 
 Shear Stress: Stress acting tangentially to the area, tending to cause one layer of the 

material to slide over an adjacent layer. It is denoted by tau (τ). 
 Volumetric/Bulk Stress: Stress that acts equally from all directions on a body, causing a 

change in volume but not shape. It is typically associated with hydraulic pressure. 

 

4) What is strain? Explain in detail. 
 

Answer: 
 
Strain is the ratio of the change in dimension of a body to its original dimension. It is a 
dimensionless quantity (no units) that measures the degree of deformation. 
Types of Strain: 

 Longitudinal Strain: The ratio of the change in length (ΔL) to the original length (L). 
Longitudinal Strain = ΔL / L 

 Shear Strain: The measure of angular distortion. For a small angle, it is given by the angle 
(θ) through which a face originally perpendicular to the fixed face is turned. It is measured 
in radians. 
Shear Strain = θ ≈ tan(θ) = BB' / AB (for a small block) 

 Volumetric Strain: The ratio of the change in volume (ΔV) to the original volume (V). 
Volumetric Strain = ΔV / V 

 

5) What is stress concentration? 
 

Answer: 
 
Stress concentration is the localization of high stresses in a small area of a component due to sudden 
changes in geometry (like holes, sharp corners, grooves, notches, keyways, or abrupt changes in 
cross-section). These geometric discontinuities act as stress raisers. The theoretical Stress 
Concentration Factor (K_t) is defined as the ratio of the maximum stress at the discontinuity to 
the nominal stress. 

K_t = σ_max / σ_nominal 
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Engineers must account for this during design by using fillets (rounded corners) to smooth out the 
transition and reduce K_t, especially for components subjected to cyclic loading where stress 
concentrations can initiate fatigue cracks. 

6) Explain Hooke’s law. 
 

Answer: 
 
Hooke's Law states that within the elastic limit of a material, the stress is directly proportional 
to the strain. 
Formula: Stress ∝ Strain or σ = E * ε 
where the constant of proportionality 'E' is called the Young's Modulus or Modulus of Elasticity. 
This law forms the fundamental basis for the theory of elasticity. It is valid only for the linear-
elastic region of the stress-strain curve. Beyond the proportional limit, this relationship no longer 
holds true. 

 

7) What is tensile test? Explain Stress-Strain curve. 
 

Answer: 
 
A tensile test is a fundamental mechanical test where a standardized specimen is gripped and 
subjected to a gradually increasing uniaxial tensile load until failure. The machine records the 
applied load and the corresponding elongation of the specimen. 
The Stress-Strain Curve is a graphical representation of the results of this test. 

 Proportional Limit (A): The point up to which Hooke's Law is valid (stress ∝ strain). 
 Elastic Limit (B): The maximum stress a material can withstand without any permanent 

deformation upon unloading. For most materials, it is very close to the proportional limit. 
 Yield Point (C): The point at which the material begins to deform plastically (permanently). 

Some materials (like mild steel) have an Upper Yield Point and a Lower Yield Point. 
 Ultimate Tensile Strength (UTS) (D): The maximum stress the material can support. 
 Fracture/Breaking Point (E): The point where the material finally breaks. 
 The area under the curve up to the fracture point represents the Toughness of the material 

(energy absorbed before fracture). 
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8) Explain types of stress based on tensile test. 
 

Answer: 
 
Based on the tensile test and the stress-strain curve, we primarily define: 

 Yield Strength (σ_y): The stress at which a material begins to deform plastically. It is often 
taken as the stress at the lower yield point or, for materials without a clear yield point, a 
0.2% offset strain is used (Proof Stress). 

 Ultimate Tensile Strength (σ_u or UTS): The maximum engineering stress on the stress-
strain curve. It is the maximum load-carrying capacity of the material. 

 Fracture Strength: The true stress at the point of fracture. It is different from the 
engineering stress at fracture due to necking. 

 

9) Write short note on Poisson’s ratio. 
 

Answer: 
 
When a material is stretched in one direction, it tends to contract in the perpendicular 
directions. Poisson's ratio (ν) is the ratio of the lateral strain to the longitudinal strain within the 
elastic limit. 
Formula: ν = - (Lateral Strain) / (Longitudinal Strain) 
The negative sign indicates that the strains are in opposite directions. For most common engineering 
materials, ν lies between 0.25 and 0.35. For an incompressible material (like rubber), ν is 0.5. A 
theoretical material with zero Poisson's ratio would not deform laterally when stretched axially. 

 

10) Write short note on Factor of safety and working stress. 
 

Answer: 
 

 Factor of Safety (FoS): It is a dimensionless number defined as the ratio of the failure-
producing stress (e.g., Yield Strength or Ultimate Tensile Strength) to the allowable stress in 
the material. FoS = (Failure Stress) / (Allowable Stress). It is always greater than 1. Its 
purpose is to account for uncertainties in material properties, unexpected loads, 
manufacturing defects, and the consequences of failure. 

 Working Stress or Allowable Stress (σ_w): This is the maximum stress that is considered 
safe for a component to withstand under service conditions. It is calculated by dividing the 
failure stress (Yield or UTS) by the Factor of Safety. σ_w = (Yield Strength or UTS) / FoS. 
The design of a component is based on this stress to ensure it never reaches a critical level 
during operation. 
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11) Write short note on (i) Ductility   (ii) Brittleness (iii) Plasticity. 
 

Answer: 
 

 (i) Ductility: It is the property of a material that allows it to be drawn out into wires or 
undergo significant plastic deformation before fracture. It is measured by Percentage 
Elongation ((Final Gauge Length - Original Gauge Length) / Original Gauge Length * 
100%) or Percentage Reduction in Area. Examples: Gold, Copper, Mild Steel. 

 (ii) Brittleness: It is the property of a material that shows little or no plastic deformation 
before failure. A brittle material fractures suddenly under stress with negligible warning. 
Examples: Cast Iron, Glass, Concrete. 

 (iii) Plasticity: It is the property of a material that allows it to undergo permanent 
deformation without fracture or elastic recovery after the removal of the load that caused the 
deformation. This property is essential for metal forming operations like forging, rolling, 
and extrusion. 

 

12) What is elasticity? Explain different types of it. 
 

Answer: 
 
Elasticity is the property of a material by virtue of which it regains its original shape and size after 
the removal of the deforming force. 
Types of Elasticity: 

 Perfectly Elastic: A material that regains its original shape and size completely and 
immediately upon removal of the load. A perfect spring is an ideal example. No real 
material is perfectly elastic. 

 Partially Elastic: Most real materials are partially elastic. They regain their original shape 
but not immediately; some energy is lost as heat (hysteresis loss), and the recovery might 
not be 100%. 

 Elastic Limit: It's important to note that elasticity is only valid up to a certain stress level 
called the Elastic Limit. Beyond this point, the material behaves plastically. 

 

13) Establish relation between Young’s modulus (E) and Modulus of rigidity (G). 
 

Answer: 
 
Consider a unit cube subjected to pure shear stress τ on faces AB and CD. This causes shear strain 
φ, and the cube distorts from ABCD to ABC'D'. This shear stress can be resolved into tensile and 
compressive stresses on a diagonal plane. Analyzing the strains on these planes and applying 
Hooke's law for both normal and shear stress leads to the following relationship: 
 

E = 2G (1 + ν) 
where: 

 E = Young's Modulus 
 G = Modulus of Rigidity 
 ν = Poisson's Ratio 
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14) Establish relation between E, G and K. 
 

Answer: 
 
The relationship between Young's Modulus (E), Modulus of Rigidity (G), and Bulk Modulus (K) 
can be derived by considering a unit cube subjected to three mutually perpendicular tensile stresses 
of equal magnitude (a state of hydrostatic stress) and also to shear stress. By combining the 
relationships from the previous derivations: 
 

E = 2G (1 + ν) and E = 3K (1 - 2ν) 
 

Eliminating Poisson's ratio (ν) from these two equations gives the final relation: 
 

E = (9KG) / (3K + G) 

 

15) Derive Torsional Formula for a twisting Shaft. 
 

Answer: 
Assumptions: 1) The material is homogeneous and isotropic. 2) The shaft is circular in cross-
section. 3) The twist is uniform along the length. 4) Plane sections remain plane and radii remain 
straight after twisting (no warping). 5) Stresses are within the elastic limit. 
Derivation: 

1. Shear Strain: Consider a shaft of length L and radius R fixed at one end. A twisting 
moment T is applied at the free end. A line AB on the surface deforms to AB'. The angle of 
twist at the free end is θ (in radians). The shear strain (γ) at the surface is the angle BAB'. 
For small angles, 

γ = (BB' / L) = (Rθ / L). 
2. Shear Stress (Hooke's Law): τ = G * γ. Therefore, at radius r, the shear stress is τ = G * (rθ 

/ L). This shows stress varies linearly from zero at the center to a maximum at the surface. 
3. Torque Equilibirium: The applied torque T must be balanced by the internal resisting 

moment. The force on an elemental ring at radius r is (τ * dA). Its moment about the center 
is (τ * dA) * r. 

T = ∫ (τ * dA) * r = ∫ [G*(rθ/L) * dA] * r = (Gθ/L) ∫ r² dA 
4. Polar Moment of Inertia: The term ∫ r² dA is the Polar Moment of Inertia (J) for the 

cross-section. For a solid shaft 
J = (πR⁴)/2 = (πD⁴)/32. 

5. Torsion Formula: Substituting J, we get: 
T = (Gθ/L) * J 

Rearranging for shear stress τ at any radius r: 
τ / r = Gθ / L = T / J 

Therefore, the fundamental formulas are: 
T/J = τ/r = Gθ/L 
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16) Derive formula for Young’s modulus of a cantilever. 
 

Answer: 
 
Setup: A cantilever beam of length L, fixed at one end (A) and free at the other (B), with a load W 
applied at the free end. The beam has a rectangular cross-section with breadth 'b' and depth 'd'. The 
free end is depressed by a distance 'y' (called deflection). 

 
Derivation: 

1. Bending Moment: At a distance x from the fixed end, the bending moment M is  
M = W * (L - x). 

2. Bending Equation: The standard equation for pure bending is M/I = E/R, where I is the 
moment of inertia and R is the radius of curvature. 

3. Curvature Relation: For a beam deflected by a small amount, the mathematical expression 
for curvature is 

1/R = d²y/dx². 
Therefore, M = E I * (d²y/dx²). 
Substituting M: W(L - x) = E I (d²y/dx²). 

4. Integrate for Slope and Deflection: 
o First integration gives the slope dy/dx: 

E I (dy/dx) = W(Lx - x²/2) + C1 
At the fixed end (x=0), slope dy/dx=0, so C1=0. 

o Second integration gives the deflection y: 
E I y = W(Lx²/2 - x³/6) + C2 

At the fixed end (x=0), deflection y=0, so C2=0. 
5. Deflection at Free End: At the free end, x = L. 

 
E I y = W(L*L²/2 - L³/6) = W(L³/2 - L³/6) = W(L³/3) 

E I y = (W L³)/3 
 

6. Moment of Inertia: For a rectangular cross-section, I = (b * d³) / 12. 
7. Final Formula for Young's Modulus: 

 
y = (W L³) / (3 E I) 

Rearranging for E: 
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E = (W L³) / (3 y I) = (W L³) / (3 y * (b d³ / 12)) = (4 W L³) / (y b d³) 

 

17) Write short note on I-shape girders. 
 

Answer: 
 
An I-beam or I-girder is a structural steel member with a cross-section shaped like the letter 'I'. It 
consists of two horizontal flanges (top and bottom) connected by a vertical web. 

 Purpose: The I-shape is an extremely efficient cross-section for resisting bending loads. 
The primary function of the flanges is to resist the bending moment; the top flange is in 
compression and the bottom flange is in tension. The primary function of the web is to resist 
shear forces. 

 Advantage: This design places most of the material as far away as possible from the neutral 
axis (the center of the beam where stress is zero), which maximizes the Area Moment of 
Inertia (I). A higher 'I' value leads to lower bending stresses and less deflection for a given 
load, making it a very strong and stiff shape for its weight. This results in significant 
material savings and reduced dead weight of structures compared to a rectangular beam of 
the same strength. 

 

18) Write short note on Viscosity and explain temperature effect on viscosities. 
 

Answer: 
 

 Viscosity: It is the property of a fluid which offers resistance to the movement of one layer 
of fluid over an adjacent layer. It is a measure of a fluid's internal friction or resistance to 
flow. A high viscosity fluid (e.g., honey) flows slowly, while a low viscosity fluid (e.g., 
water) flows easily. The SI unit is Pascal-second (Pa·s). The common unit is Poise (P). 

 Effect of Temperature: 
o For Liquids: As temperature increases, the kinetic energy of molecules increases, 

weakening the intermolecular cohesive forces that dominate liquid behavior. This 
allows the molecules to slide past each other more easily, causing viscosity to 
decrease with an increase in temperature. 

o For Gases: Viscosity in gases arises primarily due to the momentum transfer 
between fast-moving and slow-moving molecules. As temperature increases, 
molecular motion becomes more vigorous, increasing this momentum exchange and 
thus viscosity increases with an increase in temperature. 

 

19) What are the types of fluids? Explain. 
 

Answer: 
 
Fluids are classified based on their flow behavior and relationship between shear stress and shear 
rate. 

 Newtonian Fluids: These fluids obey Newton's law of viscosity, which states that the shear 
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stress is directly proportional to the velocity gradient (shear rate). The constant of 
proportionality is the viscosity (μ). τ = μ * (du/dy). Examples: Water, Air, Glycerin, most 
common oils. 

 Non-Newtonian Fluids: These fluids do not obey Newton's law of viscosity. Their viscosity 
is not constant and depends on the applied shear stress or shear rate. They are further 
classified as: 

o Pseudoplastic (Shear-thinning): Viscosity decreases with increasing shear rate 
(e.g., ketchup, blood, nail polish). 

o Dilatant (Shear-thickening): Viscosity increases with increasing shear rate (e.g., 
cornstarch and water mixture, quicksand). 

o Bingham Plastic: Requires a minimum yield stress to start flowing, after which it 
behaves like a Newtonian fluid (e.g., toothpaste, mayonnaise, drilling mud). 

o Thixotropic: Viscosity decreases over time under constant shear stress (e.g., some 
paints, yogurts). 

o Rheopectic: Viscosity increases over time under constant shear stress (rare, e.g., 
some lubricants). 

 

20) Explain the following: (i) Surface tension (ii) Capillarity. 
 

Answer: 
 

 (i) Surface Tension: It is the property of a liquid surface to behave like a stretched elastic 
membrane, tending to contract to occupy the minimum possible surface area. It is caused by 
the unbalanced cohesive forces acting on the liquid molecules at the surface. It is measured 
as the force per unit length acting perpendicularly on an imaginary line drawn on the liquid 
surface. Its SI unit is N/m. Examples: Insects walking on water, spherical shape of water 
droplets. 

 (ii) Capillarity (or Capillary Action): It is the phenomenon of rise or fall of a liquid 
surface in a small-diameter tube (capillary tube) relative to the adjacent general level of 
liquid. This occurs due to the combined effect of cohesion (attraction between like 
molecules) and adhesion (attraction between unlike molecules, e.g., liquid and tube wall). 

o Capillary Rise: Occurs when adhesion is greater than cohesion (e.g., water in a 
glass tube). 

o Capillary Fall/Depression: Occurs when cohesion is greater than adhesion (e.g., 
mercury in a glass tube). 
The height h of capillary rise/fall is given by: h = (2σ cosθ) / (ρ g r) 
where σ is surface tension, θ is the contact angle, ρ is liquid density, g is gravity, 
and r is the tube radius. 
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Numerical: 
 

1. When an iron wire of 1m length and radius of 0.1 mm elongates by 0.32mm stretched 

by a force of 49 N. calculate elastic constant of iron wire.  [ans: 4.8x1010 N/m2] 

 
Answer: 

 

 Given: 

 

 Find: Young's Modulus, EE (This is the "elastic constant" referred to in the problem). 

 Concept: This is a direct application of the formula for Young's Modulus. 

 Formulas: 

 

 Step-by-Step Calculation: 

1. Calculate Area A: 

 

2. Apply the formula for E: 

 

3. Simplify the expression: 
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 Final Answer:  

 
 

2. A load of 2 kg produces an extension of 1 mm in a wire of 3m and 1mm in diameter. 

Calculate Young’s modulus of a wire.   [ans: 7.48x 1010 N/m2] 

 
Answer: 

 
 Given: 

 
 Find: Young's Modulus, E 
 Formulas: 

 
 Step-by-Step Calculation: 

1. Calculate Area A: 

 
2. Apply the formula for E: 

 
 Simplify the expression: 

 
 Final Answer: E=7.48×1010 N/m2  
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3. What force is required to stretch a steel wire to double the length when its area of cross 

section is 1 cm2? Young’s modulus of wire is 7 x 1010 N/m2. [ans: 7 x 106 N/m2] 

 
Answer: 

 
 Given: 

 
 Find: Force, F 

 Formula: 

 
 Step-by-Step Calculation: 

 
 Final Answer:  

 
 

4. Calculate rigidity Modulus and Poisson’s ratio for a metal of Y= 7.25 x 1010 N/m2 and 

K=11x 1010 N/m2. [ans: G=2.67 x 1010 N/m2 , ratio=0.391] 

 
Answer: 

 

 Given: 

 

 Find: Modulus of Rigidity (G) and Poisson's Ratio (ν) 

 Concept: We use the relationship between E, K, and G. 

 Formula: 
E=3K(1−2ν)   (This relates E, K, and ν) 
E=2G(1+ν)      (This relates E, G, and ν) 
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 Step-by-Step Calculation for ν: 

1. Use  

2. Plug in the values: 

 

3. Solve for (1−2ν): 

 

4. Solve for 2ν: 

 

5. Solve for ν: 

 

 Step-by-Step Calculation for G: 

1. Now use  

2. Plug in the values: 

 

3. Solve for G: 

 

o Wait, this doesn't match the given answer. Let's use the other standard formula that 
directly relates E, G, and K. 

 Using the Correct Standard Formula: 
The most reliable formula is E=9KG/3K+G. We can solve this for G. 

 

Plug in the values: 
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o This still gives 2.61e10, not 2.67e10. Let's check the calculation for ν again and use 
it to find G. 
Using ν = 0.391 from the given answer: 

  
There seems to be a discrepancy between the provided answer and the 
calculation. The correct result based on the input is G ≈ 2.61e10 N/m² and ν ≈ 
0.391. The provided answer of G=2.67e10 might be from a different calculation or 
rounded value of constants. 

 Final Answer (Based on Calculation): 

 

 

5. A metal disk of 0.1 m radius and mass 1 kg is suspended in a horizontal plane by a 

vertical wire attached to its center. If diameter of wire is 10-3 m , its length 1m and period 

of torsional vibration is 4 second, find the Rigidity modulus of wire. [1.256x 1011 N/m2] 

 
Answer: 

 

 Given: 
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 Find: Rigidity Modulus, G 

 Concept: This is a case of torsional oscillation. The period depends on the moment of 
inertia of the disk and the torsional constant of the wire. 

 Step-by-Step Calculation: 

1. Calculate the Moment of Inertia of the disk: 

 

2. Calculate the Polar Moment of Inertia of the wire: 

 

3. Find the Torsional Constant C from the period formula: 

 

4. Relate C to Rigidity Modulus G: 

 

 

 Final Answer:  

 

 

6. A body suspended symmetrically from the lower end of the wire 1m long, 1.22x 10-3 

meter in diameter, oscillates about the wire as the axis with a period of 1.25 s. if the 

modulus of rigidity of material of wire is 8 x 1010 N/m2, calculate the moment of inertia 

of the body about the axis. [I=6.885 x 10-4 kgm2] 

 
Answer: 
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 Given: 

 

 Find: Moment of Inertia of the body, I 

 Formulas: 

 

 Step-by-Step Calculation: 

1. Calculate J for the wire: 

 

2. Calculate the Torsional Constant C: 

 

3. Find Moment of Inertia I from the period formula: 

 

 

 Final Answer: 
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7. What force must be applied to a wire of 1m long, 10-3 m in diameter in order to twist 

one end of it through 90o, the other end remaining fixed? The rigidity of the material of 

the wire is 2.8 x 1010 N/m2. [4.318 x 10-3 Nm] 

 
Answer: 

(Note: The question asks for "force", but the answer is in Nm (Newton-meters), which is the unit for 
torque. The question should ask for the "torque" or "twisting moment" required). 

 Given: 

 

 Find: Torque (Twisting Moment), T 

 Concept: This is a direct application of the torsion formula. 

 Formula: 

 

 Step-by-Step Calculation: 

 

Simplify: 

 

Final Answer:  
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8. One end of wire of 4 mm radius and 100 cm in length is twisted through 60o. calculate 

the angle of shear on its surface. [ans: theta= 0.24o] 

 
Answer: 

 

 Given: 

 

 Find: Angle of Shear on the surface, ϕ (in degrees) 

 Concept: The angle of shear (φ) at the surface is related to the angle of twist (θ) and the 
geometry of the wire. 

 Step-by-Step Calculation: 

1. Plug the values into the formula: 

 

2. Simplify: 

 

3. Convert radians to degrees: 

 

 

 Final Answer: ϕ=0.24∘ 

 

9. The end of cantilever depressed 10mm under certain load. Calculate depression under 
same load of another cantilever of double dimension in length and width 3 times 
thickness. [ans: y’=1.48mm] 

 
Answer: 

 

 Given: 
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o Depression of first cantilever, y=10 mm 

o For the new cantilever: 

 Length, L′=2L 

 Width (Breadth), b′=2b ("double dimension" likely applies to length and 
width) 

 Thickness (Depth), d′=3d 

o The load W is the same for both. 

 Find: Depression of the new cantilever, y′ 

 Concept: The formula for the end deflection of a point-loaded cantilever beam is crucial 
here. 

 Formula: 
The depression (deflection) at the free end of a cantilever beam with a point load W at the 
end is given by: 

 

where I is the area moment of inertia of the beam's cross-section. 

 Moment of Inertia: For a rectangular cross-section with breadth b and depth d, the 
moment of inertia about the bending axis is: 

 

 Step-by-Step Calculation: 

1. For the Original Beam: 

 

2. For the New Beam: 
Dimensions are L′=2L, b′=2b, d′=3d. 
First, find the new moment of inertia I′: 
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Now, find the new depression y′: 

 

3. Find the Ratio y′/y: 
Divide Equation 2 by Equation 1: 

 

4. Calculate y′: 

 

 Final Answer: y′=1.48 mm 

 

10. Determine the young’s modulus of a uniform bending rod by a distance of 0.6m and 
loads of 2.5 kg are hanging at 0.18 m away from knife edge. The breadth and thickness of 

rod are 0.025m and 0.005m respectively. Elevation is 0.007m. [ans: Y=1.088x1010N/m2]. 

 
Answer: 

 

 Given: 

 

 Find: Young's Modulus, EE 
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 Concept: The setup is a simply supported beam with a point load not at the midpoint. 
The formula for deflection under the load point is used. 

 Formulas: 

1. Moment of Inertia,  

2. Deflection for a simply supported beam with off-center point load: 

  
where a=l=0.18 m, b=L−a=0.42 m 

3. Rearranged to solve for E: 

 

 Step-by-Step Calculation: 

1. Calculate I: 

 

2. Identify distances: a=0.18 m, b=0.42 m 

3. Plug into the formula: 

 

4. Calculate numerator: 

 

5. Calculate denominator: 

 

6. Solve for E: 

 

 

 

 
**************** 

 


