NEWTONS FIRST LAW PRACTICE PROBLEMS AND ANSWERS

NEwWTON'S FIRST LAW IS A FUNDAMENTAL PRINCIPLE IN PHYSICS THAT DESCRIBES THE BEHAVIOR OF OBJECTS IN MOTION OR AT
REST. IT STATES THAT AN OBJECT WILL REMAIN AT REST OR IN UNIFORM MOTION IN A STRAIGHT LINE UNLESS ACTED UPON BY A
NET EXTERNAL FORCE. THIS LAW LAYS THE GROUNDWORK FOR CLASSICAL MECHANICS AND HELPS US UNDERSTAND HOW FORCES
INFLUENCE THE MOTION OF OBJECTS. IN THIS ARTICLE, WE WILL EXPLORE NEWTON'S FIRST LAW THROUGH VARIOUS PRACTICE
PROBLEMS, PROVIDING DETAILED EXPLANATIONS AND ANSWERS TO ENHANCE YOUR UNDERSTANDING OF THIS CRUCIAL CONCEPT.

UNDERSTANDING NEWTON'S FIRST LAW

BEFORE DIVING INTO PRACTICE PROBLEMS, IT'S ESSENTIAL TO COMPREHEND THE ESSENCE OF NEWTON'S FIRST LAW. THIS LAW
CAN BE SUMMARIZED IN TWO KEY POINTS:

1. AN OBJECT AT REST WILL STAY AT REST UNLESS ACTED UPON BY A NET EXTERNAL FORCE.
2. AN OBJECT IN MOTION WILL REMAIN IN MOTION WITH THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY A
NET EXTERNAL FORCE.

THIS PRINCIPLE HIGHLIGHTS THE CONCEPT OF INERTIA, WHICH IS THE TENDENCY OF AN OBJECT TO RESIST CHANGES IN ITS STATE

OF MOTION. THE GREATER THE MASS OF AN OBJECT, THE GREATER ITS INERTIA, AND THUS, THE MORE FORCE IS REQUIRED TO
CHANGE ITS MOTION.

PrACTICE PROBLEMS

NoWw, LET’S DELVE INTO SOME PRACTICE PROBLEMS THAT ILLUSTRATE NEWTON’'S FIRST LAW. EACH PROBLEM WILL BE
FOLLOWED BY A DETAILED SOLUTION TO REINFORCE YOUR UNDERSTANDING.

ProBLEM 1: A STATIONARY OBJECT

A BOOK RESTS ON A TABLE. WHAT WILL HAPPEN TO THE BOOK IF NO EXTERNAL FORCES ACT ON IT?
SOLUTION:

- THE BOOK WILL REMAIN AT REST BECAUSE, ACCORDING TO NEWTON'S FIRST LA\)V, AN OBJECT AT REST STAYS AT REST
UNLESS ACTED UPON BY A NET EXTERNAL FORCE.

- HERE, THE ONLY FORCES ACTING ON THE BOOK ARE GRAVITY (PULLING IT DO\X/N\X/ARD) AND THE NORMAL FORCE FROM THE
TABLE (PUSHING IT UP\X/ARD), WHICH ARE BALANCED. SINCE THERE IS NO UNBALANCED FORCE, THE BOOK DOES NOT MOVE.

ProBLEM 2: A MovINGg CAR

A CAR IS TRAVELING AT A CONSTANT SPEED OF 60 KM/H ON A STRAIGHT, FLAT ROAD. IF THE DRIVER TAKES THEIR FOOT OFF
THE ACCELERATOR, WHAT WILL HAPPEN TO THE CAR?

SOLUTION:

- THE CAR WILL CONTINUE TO MOVE AT THE SAME SPEED AND IN THE SAME DIRECTION. ACCORDING TO NEWTON’S FIRST LAWY,
THE CAR WILL MAINTAIN ITS STATE OF MOTION UNLESS ACTED UPON BY AN EXTERNAL FORCE (LIKE FRICTION OR AIR
RESISTANCE).

- HOWEVER, IN REAL-WORLD SCENARIOS, FORCES SUCH AS FRICTION AND AIR RESISTANCE WILL GRADUALLY SLOW THE CAR
DOWN. STILL, THE KEY TAKEAWAY IS THAT THE CAR WILL NOT CHANGE ITS SPEED OR DIRECTION ON ITS OWN.



ProBLEM 3: ICE SKATER IN MOTION

AN ICE SKATER GLIDES ACROSS THE ICE AND EVENTUALLY COMES TO A STOP. EXPLAIN WHY THE SKATER DOES NOT CONTINUE
GLIDING INDEFINITELY.

SOLUTION:

- |NITIALLY, THE ICE SKATER IS IN MOTION, AND ACCORDING TO NEWTON'S FIRST LA\)V, SHE WOULD CONTINUE MOVING UNLESS

ACTED UPON BY AN EXTERNAL FORCE.

- IN THIS CASE, THE SKATER EXPERIENCES FRICTION BETWEEN THE ICE AND HER SKATES, AS WELL AS AIR RESISTANCE, WHICH ARE
EXTERNAL FORCES ACTING AGAINST HER MOTION. THESE FORCES CAUSE HER TO LOSE SPEED AND EVENTUALLY COME TO A STOP.

ProBLEM 4: THE EFFECT OF MASS ON INERTIA

COMPARE THE MOTION OF A SMALL BALL AND A LARGE BALL WHEN BOTH ARE AT REST. WHAT WILL HAPPEN IF THE SAME FORCE
IS APPLIED TO BOTH?

SOLUTION:

1. BOTH BALLS START AT REST.

2. WHEN A FORCE IS APPLIED:

- THE SMALL BALL, HAVING LESS MASS, WILL ACCELERATE MORE THAN THE LARGE BALL.

- ACCORDING TO NEWTON'S FIRST LAW, THE ACCELERATION (CHANGE IN MOTION) OF AN OBJECT DEPENDS ON ITS MASS
(INERTIA) AND THE NET FORCE APPLIED.

- IF THE SAME FORCE IS APPLIED, THE ACCELERATION OF EACH BALL CAN BE DETERMINED USING THE EQUATION \( F =mMa \),
WHERE:

-\(F\) = FORCE APPLIED

-\(M\) = MASS OF THE OBJECT

-\( A \) = ACCELERATION

3. SINCE THE LARGE BALL HAS MORE MASS, IT WILL ACCELERATE LESS THAN THE SMALL BALL. FOR EXAMPLE, IF A FORCE OF 10
N IS APPLIED:

- SMaLL BALL (MASs = 1 kG):

-\(A=F/M=10N/ Tkc=10m/s"2\)

- LarGE BALL (MASS = 5 kG):

-\(A=F/M=10N/5kc=2M/s"2\)

ProBLEM 5: FORCE AND MOTION ON A SURFACE

A BOX IS SLIDING ON A FRICTIONLESS SURFACE. DESCRIBE ITS MOTION IF NO EXTERNAL FORCES ARE APPLIED.
SOLUTION:

- ON A FRICTIONLESS SURFACE, IF THE BOX IS IN MOTION, IT WILL CONTINUE TO SLIDE INDEFINITELY WITH A CONSTANT
VELOCITY IN A STRAIGHT LINE.

- THIS SCENARIO IS A PERFECT ILLUSTRATION OF NEWTON'S FIRST LA\X/, AS THE ABSENCE OF EXTERNAL FORCES MEANS THAT
THE BOX'S STATE OF MOTION WILL NOT CHANGE.

ProBLEM 6: THE RoLE oF BALANCED FORCES

IMAGINE A BOOK LYING ON A TABLE, AND SOMEONE PUSHES IT GENTLY. THE BOOK DOES NOT MOVE. EXPLAIN WHY.



SOLUTION:

- THE BOOK EXPERIENCES TWO FORCES: THE GRAVITATIONAL FORCE PULLING IT DOWN AND THE NORMAL FORCE FROM THE TABLE
PUSHING IT UP. THESE FORCES ARE EQUAL IN MAGNITUDE AND OPPOSITE IN DIRECTION, RESULTING IN A NET FORCE OF ZERO.

- SINCE THERE IS NO UNBALANCED FORCE ACTING ON THE BOOK, IT REMAINS AT REST. THIS SITUATION EXEMPLIFIES NEWTON'S
FIrRsT LA\X/, WHERE AN OBJECT WILL NOT CHANGE ITS STATE OF MOTION UNLESS ACTED UPON BY A NET EXTERNAL FORCE.

CONCLUSION

IN SUMMARY, NewTON'S FIRST LAW SERVES AS A FUNDAMENTAL PRINCIPLE IN UNDERSTANDING MOTION AND FORCES. THROUGH
THE PRACTICE PROBLEMS OUTLINED IN THIS ARTICLE, WE HAVE EXAMINED REAL-WORLD SCENARIOS THAT ILLUSTRATE THIS
LAW'S IMPLICATIONS. WHETHER IT’S A BOOK RESTING ON A TABLE, A CAR MOVING AT A CONSTANT SPEED, OR THE EFFECTS OF
MASS AND INERTIA, THESE EXAMPLES REINFORCE THE IDEA THAT MOTION IS DEPENDENT ON THE PRESENCE OF NET EXTERNAL
FORCES. BY MASTERING THESE CONCEPTS, STUDENTS GAIN A DEEPER APPRECIATION FOR THE PRINCIPLES GOVERNING THE
PHYSICAL WORLD, SETTING A STRONG FOUNDATION FOR FURTHER STUDIES IN PHYSICS.

FREQUENTLY ASkeD QUESTIONS

WHAT Is NewToN’s FIRST LAW oF MoTION?

NEwTON'S FIRST LAW STATES THAT AN OBJECT AT REST WILL REMAIN AT REST, AND AN OBJECT IN MOTION WILL CONTINUE IN
MOTION WITH THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY A NET EXTERNAL FORCE.

How CAN | IDENTIFY IF AN OBJECT IS IN EQUILIBRIUM ACCORDING TO NEWTON'S FIRST
LAw?

AN OBJECT IS IN EQUILIBRIUM IF THE NET EXTERNAL FORCE ACTING ON IT IS ZERO. THIS MEANS EITHER THE OBJECT IS AT REST OR
MOVING AT A CONSTANT VELOCITY.

CAN YOU PROVIDE A PRACTICE PROBLEM INVOLVING AN OBJECT AT REST?

SURE! A BOOK IS LYING ON A TABLE. WHAT FORCES ARE ACTING ON THE BOOK? THE FORCES INCLUDE THE GRAVITATIONAL
FORCE PULLING IT DOWN AND THE NORMAL FORCE FROM THE TABLE PUSHING IT UP, WHICH ARE EQUAL AND OPPOSITE, RESULTING
IN A NET FORCE OF ZERO.

WHAT IS A COMMON MISCONCEPTION ABOUT NEWTON'S FIRST LAW?

A COMMON MISCONCEPTION IS THAT AN OBJECT IN MOTION NEEDS A CONTINUOUS FORCE TO KEEP MOVING. IN REALITY, AN
OBJECT WILL MAINTAIN ITS STATE OF MOTION UNLESS A NET EXTERNAL FORCE ACTS ON IT.

How DOES FRICTION RELATE TO NEwWTON’'S FIRST LAW?

FRICTION IS A FORCE THAT OPPOSES MOTION. ACCORDING TO NEWTON'S FIRST LA\X/, IF THE FRICTIONAL FORCE IS EQUAL TO
THE APPLIED FORCE ON A MOVING OBJECT, THE OBJECT WILL CONTINUE TO MOVE AT CONSTANT VELOCITY.

CAN YOU GIVE AN EXAMPLE OF NEWTON’S FIRST LAW IN EVERYDAY LIFE?

YEes! WHEN YOU ARE IN A CAR THAT SUDDENLY STOPS, YOUR BODY CONTINUES TO MOVE FORWARD DUE TO INERTIA, WHICH IS
A DIRECT APPLICATION OF NEWTON'S FIRST LAW.
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