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A bar has a square cross section and dimensions 1ܿ݉ × 1ܿ݉ × 20ܿ݉ . It is subjected to a 10000 

N tension force and stretches 0.01cm. Find:

The stress•

The strain•

What is Young's modulus for this bar?•

If the stress-strain graph is a straight line, how much does the bar stretch when the 

applied force is increased to 50000 N?

•

Young's modulus-1
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If the minimum cross-sectional area of the femur of a human adult is 6×10‒4 m2, 

What is the compression load at which fracture occurs? •

(σୠ୭୬ୣ = 17 × 10 ܰ ݉ଶ⁄ ) , ( ܻ = 9 × 10ଽ ܰ ݉ଶ⁄ )

Assuming the stress-strain relationship is liner until fracture, find the strain at 

which the fracture occurs.

•

Young's modulus-2
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Assume that the rod in the figure shown has a cross-sectional 

area ܣ = 2 × 10ିଷ݉ଶ, length ℎ = 1݉, and is made of brass with 

a shear modulus ܵ = 36 × 10ଽ ܰ ݉ଶ⁄ . How large should the shear 

force exerted on each edge of the rod be if the displacement ∆ݔ is 

0.02 cm?

Shear modulus-1
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A skyscraper has an outer skin of brick-faced concrete panels attached to a structural frame by steel 

pins. Each pin is a cylinder of radius 0.01m and supports a mass of 1000kg.

What is the shear stress on a pin? (for steel ܵ = 8.4 × 10ଵ ܰ/݉ଶ)•

What is the shear strain?•

Shear modulus-2
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A sphere of lead has a volume ܸ = 0.5݉ଷ when placed in atmospheric pressure 

( ܲ = 1 × 10ହ ܰ ݉ଶ⁄ ). The sphere is lowered to a particular depth in the ocean 

where the water pressure is (ܲ = 1 × 10ଽ ܰ ݉ଶ⁄ ). The bulk modulus of lead is 

ܤ) = 8 × 10ଽ ܰ ݉ଶ⁄ ). What is the change in volume of the sphere? 

Bulk modulus-1
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