
 

Mechanical Properties of Matter 

Exercise 

Section I: Multiple Choice Questions 

1. A wire is stretched by a weight 𝐖. If the diameter of the wire is reduced 

to half of its previous value, the extension will become: 

A) One half     B) Double 

C) One fourth     D) Four times 

2. Two metal plates of area 𝟐 and 𝟑 square meters are placed in a liquid at 

the same depth. The ratio of pressures on the two plates is: 

A) 1 ∶ 1      B) √2 ∶ √3 

C) 2 ∶ 3      D) 4 ∶ 9 

3. When a spring is compressed, what form of energy does it possess? 

A) Kinetic     B) Potential 

C) Internal     D) Heat 

4. What is the force exerted by the atmosphere on a rectangular block 

surface of length 𝟓𝟎 𝐜𝐦 and breadth 𝟒𝟎 𝐜𝐦? The atmospheric pressure 

is 𝟏𝟎𝟎 𝐤𝐏𝐚. 

A) 20 kN      B) 200 kN 

C) 2000 kN     D) 20000 kN 

5. The most elastic material of the following is: 

A) Rubber     B) Wood  

C)  Glass      D) Steel 

6. A mass of 𝟐 𝐤𝐠 is hung by spring, which displaces it through 𝟓 𝐜𝐦. The 

spring constant is: 

A) 400 N/m     B) 40 N/m 



 

C) 4 N/m     D) 4000 N/m 

7. If density of liquid is doubled, pressure at same depth becomes: 

A) Half      B) Same 

C) Double     D) Four times 

8. When two identical springs are connected in parallel, the effective spring 

constant is: 

A) 
k

2
      B) k 

C) 2k      D) 4k 

9. At very high altitudes, breathing becomes difficult because: 

A) Oxygen increases    B) Atmospheric pressure decreases 

C) Gravity increases    D) Temperature increases 

10.  Hydraulic brakes work efficiently because liquids are: 

A) Compressible    B) Incompressible 

C) Light      D) Viscous 

 

 

 

 

 

 

 

 



 

Section II: Short Answer Questions 

1. State Hooke’s law. Briefly explain the term ‘elastic limit’. 

2. Enlist any three applications of Hooke’s law. 

3. Why we wouldn’t be able to sip water with a straw on the moon? 

4. Why an inner airtight layer of a space suit is designed to maintain a 

constant pressure around the astronaut? 

5. Why heavy animals like elephant have a large area of the foot? 

6. Why is it painful to walk barefoot on pebbles? 

7. If a liquid has density twice the density of mercury, what will be height of 

liquid column in a barometer? 

8. Why does a sharp knife cut more easily than a blunt knife? 

9. The change in atmospheric pressure in a region may indicate a change in 

the weather of that region. Explain. 

 

 

 

 

 

 

 

 



 

Section III: Extensive Answer Questions 

1. State Pascal’s law. Describe working principle of hydraulic lift using 

Pascal’s law. 

2. Explain that liquids exert pressure. Show that liquid pressure depends on 

depth and density of liquid. 

3. Draw and explain force-extension graph for elastic solids. 

4. Define atmospheric pressure. State its SI unit. Explain why atmospheric 

pressure decreases with altitude.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Section IV: Numerical Problems 

1. A spring is stretched 𝟐𝟎 𝐦𝐦 by a load of 𝟒𝟎 𝐍. Calculate the value of 

spring constant. If an object causes an extension of 𝟏𝟔 𝐦𝐦, what will be 

its weight? 

2. A brick measures 𝟓 𝐜𝐦 × 𝟏𝟎 𝐜𝐦 × 𝟐𝟎 𝐜𝐦 If its mass is 𝟓 𝐤𝐠, calculate the 

maximum and minimum pressure which the brick can exert on a 

horizontal surface. 

3. Suppose in the hydraulic brake system of a car, the force exerted normally 

on its piston of cross-sectional area of 𝟓 𝐜𝐦𝟐 is 𝟓𝟎𝟎 𝐍. What will be the 

pressure transferred to the brake oil? What will be the force on the second 

piston of area of cross-section 𝟐𝟎 𝐜𝐦𝟐? 

4. Find the water pressure on a deep-sea diver at a depth of 𝟏𝟎 𝐦, where the 

density of sea water is 𝟏𝟎𝟑𝟎 𝐤𝐠𝐦−𝟑. 

5. Consider a spring with spring constant of 𝟖𝟎𝟎𝟎 𝐍/𝐦. If a force of 𝟓𝟎𝟎 𝐍 

is applied to the spring, what will be the displacement of the spring? 

6. How much pressure does a suitcase of 𝟏𝟓 𝐍 exert on a table if its base is 

𝟎. 𝟖 𝐦 long and 𝟎. 𝟓 𝐦 wide? 


