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Physics (New Book) - 9th Class Physics Chapter 4 Long Question Preparation

Q1. Discuss torque or moment of force

Ans 1: Before discussing torque we need some terms to define first.Rigid body: a body is composed of large numbver of small
particles. If the distance between all paisrs of particles of the body do not change by applting all pairs of particles of the body don not
change by applying a force . then it is called a righid bodyAxis of rotation: when a rigid body rotate s its particles also rottate in
specific circle. The line joininig the centres of therse circles is called axis of rotatioinORThe line passes through the body and body
can rotate aroun it. This line is called axis of rotation

Ans 2: Torque: turning effect of a force is called torque or moment of force .Example: force that produces turning effects are very
common. Turning a pencil in a sharpener, turning a door knob etcDependence of torque: torque depends on two thingshow much
force is appliedwhere the force is applied( moment arm)

Ans 3: Force: if we apply more force on a body to turn it the torque produced will also be more . Less force produces less amount
of torqueExample : when someone press the pedal of bicycle applying slighter force . it will move slowly. But on the other hand more
force on the pedals will produce more torque and hence speed will be more .

Ans 4: Where the force is applied: the location of force is also important. force at the door knob can easily open the door but the
same force near the hinge o the door cannot open the doorMoment arm: the perpendicular distance between the axis of rotation and
line of action of the force is called moment arm.

Ans 5: Line of action of force: a line along which a force acts is called the line of action of forceExplanation; the product of force F
and moment arm L is called torqueUnit of torque; unit of torque is newton meterQuantity: it is a vector quantity.Unit of torque: a toque
of 1 Nmis produced by a force of 1 newton acting perpendicular to the moment arm of 1m long

Q2. Discuss resolution of forces

Ans 1: To split up a force into its perpendicular components is called resolution of the force.

Ans 2: Component of vector; the part of a vector which is effective in a specific direction is called the component of vector of that
force

Ans 3: perpendicular components : the components which are making an angle of 90 with each other are perpendicular
components. They are of two typesHorizontal component, Vertical component

Ans 4: Horizontal component: the component which is in the direction of x-axis is called horizontal component

Ans 5: Vertical component: the component which is in the direction of y-axis is called vertical component

Q3. State and explain mathematically first condition for equilibrium

Ans 1: First condition of equilibrium: a body is said to satisfy first condition of equilibrium if the resultant of all the forces acting on it
zeroForces can act in two waysHorizontally, Vertically



Ans 2: Forces acting on x-axisExample: in rope pulling two teams, pull the rope in opposite direction. If both forces are equal then
rope is in state of equilibrium and satisfyingly the first condition

Ans 3: Force acting on y-axis: resultant force can act on y-axis ( vertical direction0. If sum of two forces is zero the body is
equilibriumExample; consider a bulb hanging with a wire is in equilibrium because weight of bulb and the tension in wire are equal in
magnitude and opposite in direction and cancel their effect and satisfying the first condition of equilibrium

Ans 4: Result; hence, a body is in equilibrium if resultant of all forces is zero.

Q4. Q no: 5 (A) What is meant by torque or moment of a force ? Explain the factors on which it depend

Ans 1: The rotational effect of a force is measured by a quantity know as torque
Dependence of torque:

Rotation produced in a body depends on the following two factors

1-force

2 Moment Arm

Force:

Greater is the force; greater is the moment of the force

Line of action of force:

The line along which a force acts is called the line of action of force.
Moment Arm:

The perpendicular distance between the line of the force and the axis of rotation is as moment arm. Longer is the moment arm
greater is the moment of force.

Mathematicle form:

Torque = Moment arm x Force

torque =F x|

Unit:

The unit of toque is Newton meter (Nm)

Q5. Define center of mass and explain it with the help of example

Ans 1: Centre of mas: center of mass of a system is a point where an applied force causes the system to move without
rotationExplanation: it is observed that the center of mass of system moves as if its entire mass is confined at that points, the force
acting on this point will not produce torque.

Q6. Q no: 7 (B) Aforce is acting on a body making an angle of 30 with the horizontal. The horizontal component of the
forceis 20 N. Find the force.

Ans 1: Solution:
=20 N

Q=30°

F=2

As we know that
Fx=F cosB

F = Fx/CosB

F =20/cos30°

F =20//0.866

F =23.09N
F=23.1N

Q7. Explain principle of moments



Ans 1: Principle of moment: a body is balanced if the sum o clockwise moments acting on the body is equal to the sum of
anticlockwise moments acting on it.There are two types of momentsClockwise moment, anticlockwise moment

Ans 2: Clockwise moment: a force that turns a spanner in the clockwise direction is generally used to tighten a nut. The torque or
moment of the force so produced is called clockwise moment

Ans 3: Anticlockwise moment: a force that turns a spanner in the anticlockwise direction generally used to loosen a nut. The torque
or moment of force so produced is called anticlockwise moment.

Q8. Define couple and explain it mathematically

Ans 1: Couple: a couple is formed by two unlike parallel forces of same magnitude but not along the same lineExample: two unlike
forces act on a steering wheel and produce torque to turn the vehicle. Similarly, a double arm spanner is used to open a nut of the
tyre . Two equal and unlike forces on a water tap produce torque hence , they act as a couple.

Ans 2: Couple arm: the perpendicular distance between two forces of couple armMathematically: Torque of couple = Force *
couple armThe torque of couple is given by the product of one of the two forces and perpendicular distance between them

Ans 3: Quantity: itis a vector quantityUnit: its unitis Nm or J

Q0. Explain like parallel and unlike parallel forces

Ans 1: Parallel forces: such forces which are parallel to each other are called parallel forces.ORthe forces which can never cross
3each other a re called parallel forces.Example: we often come across objects on which many forces are acting in many cases, we
find some or all forces acting on the body in the same direction e.g. many people push a bus to start it, all the people apply the forces
in the same direction so thy are called parallel forces.

Ans 2: Like parallel force: like parallel forces are the forces that are parallel to each other and have same directionExample:
consider a bag with apples in it. The weight of the bag is due to the weight of all apples in it. Since the weight of every apple in the
bag is the force of gravity acting on it vertically down words, therefore weight of all apples are parallel forces

Ans 3: Unlike parallel forces: unlike parallel forces are the forces that are parallel but have directions opposite to each
otherExample: an apple is suspended by a string: The string is stretched due to its weight. The forces acting on it are weight of the
apple acting down words, and tension in the string pulling it vertically upwards . The two forces are parallel but opposite to each other
. These force are called unlike parallel forces

Q10. A mechanic tightens the nut of a bicycle using a 15 cm long spannerby exerting a force of 200 N. Find the torque
has tightened it.

Ans 1: Solutions:
F=200N

L=15cm =0.15m
=7

t=FxL
t=200x0.15
t=30Nm Ans
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