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Chapter Review

« Aforceic a push or a pull that can change the cpeed, direction or chape
of an object, or ctart or ctop motion. ST unit ic newfon (N); measuvred
with a cpring balance. Force has magnitvde and direction. Balanced forces
(equal and opposite on the came object) give zero net force and do wot
change the ctate of motion. Unbalanced forces produce a net force and
cause acceleration.

Friction ic the force that opposec relative motion between curfaces in
contact. Jt acte opposite to the direction of motion and depends on the
nature of curfaces. It clowe moving objects (= rolling ball gto/og) and also
helpc uc walk, grip and brake. Galileo'c thought experiment: on a perfectly
emooth frictionlecs curface a ball would keep moving with uniform velscity,
co force ic needed only to change velocity, not to maintain it.

Newton'c first law (law of inertin): an object remaine at rect or in
uniform motion in a ctraight line unlese an unbalanced external force acts
on it. Inertia ic the tendency to resict a change in state of rest or motion;
mase ic the measure of inertia (more mass = more inertia). Examples:
passengerc jerk forward when a bus brakes cuddenly; dust leaves a beaten
carpet; & coin drop¢ into a glase when the card under it ic flicked.
Newton's cecond law: the rate of change of momentum ic proportional to
the applied force; in practice, acceleration ic directly proportional to the
net force and invercely proportional to mass: a = Ffm, or F = ma. One
newton ic the force that givec a mass of 1 kg an acceleration of 1 m/c2 (1
N = 1 kg m/<c2). Weight W = mg (9 = 9.8 m/c2); weight ic a force, mase ic

not.
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o Applicatione: a cricketer pulle the hande back while catching a ball to

increace the time of ctopping, <o the force ic reduced; airbags and landing
mats do the came; & coconvt falling on a hard flosr breake cince the
ctopping time ic very chort and force ic large. Same force on different
mascec: lighter mace accelerates more.

Newton'c third law: to every action there i¢c an equal and opposite reaction.
The two forcec act on different objects at the came time, <o they do not
cancel each other. Examples: walking (Foot pushee ground backward,
ground pushee you forward), & canoe moving away when you jump off,
rocket propulsion and Chandrayaan-3 (hot gases pushed down, the rocket
goes up), recoil of a qun (qun mass large co recoil acceleration emall; bullet
mass emall co acceleration large).

System of objects: if a force F acts on two bodies i contact of massec m7
and m2 on & emooth curface, the combined acceleration a = F/(m1 + m2);

the force on each body = (ite mass) x a. Alwaye droaw Free-body diagrams,

identify the net force and uce F = ma along the line of motion.

Key Terme

Force — Push or pull- ST unit newtsn (M).

Balonced forcec — Net force zers; no change in motion.

Unbalanced forces — Net force not zers; acceferation.

Friction — Force oppocing relative motion of curfaces.

Inertia - Tendency to resist change in ctate of motion; measvred by mass.
Newton'e first law — Object keepe its ctate unless acted on by a net force.

Newton'e cecond law — F = ma.

Newton's third law - Action and reaction are equal and opposite on different

bodes.
TN - 1 kg m/<2.
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Weigh?‘ ~ W = mg, a force [/l/}
Mass — Amount of matter; measvre of inertia (kg).

Recoil — Backward motion of a qun on firing.

Net force — |fector cum of all forces on a body.

Diagrame [ Flowcharte

Effect of force

Apply force

J

Net force not zero

4

Velocity changes (acceleration)

!

a = F/m

Balanced vercus (nbalanced

—

 Net force = 0

« Mo acceleratio

\ * Tug of war tie

Balanced

n

« Rect or vniform motion

J U

\/

Unbafonced

- Net force not 0
* Acceleration
+ Speed or direction changee

Puching a trolley

Notes by Abhichek Siv




Chapter 6: How Forcee Affect Motion
STEATH 6 - §oT TN P HI GHIfAT o &

Newton'e lawe

Newton'e lawe
|
| | |

First law Second law Third law
| | |
Inertia F = ma Action = -Reaction
| | |
Seat belts Catching a ball Rocket
| | |
Duct from carpet Airbage Walking, recoil
Mags versvs Weight
Mags Weight
 Matter in body « Force of gravity, mg
- Sealar, kg + Vector, N
« Saume everywhere + Changes with ¢
\ Meagure of inertia \ Spring balance

Key formulas
o F = wa; W= mg; a=F/(m1+m2) for two bodies together; v = u + at; ¢ =
ut + 1/2 at2. Momentvm p = mv. Recoil: m1 vl = - m2 v2 (momentum

conserved).

Examples

o+ Ex 6.7: Earth and fruit pull each other equally, but the huge mass of the
Earth makes its acceleration negligible. Ex 6.8: 0.1 kg bullet, 5 kg qun,
force 2 N: gun a = 2/5 = 0.4 m/<2, bullet a = 2/0.1 = 20 m/<2.
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Revise, Reflect, Refine (with Answers)
Q.17 Q7- A table moves at constant velocity under horizontal force F. Friction
by the floor?

Ans. Constant velscity means zero net force, <o friction = F, opposite to the

push.

Q-2 Q2. Ball on a emooth frictionlecs curface: fill the correct word.
Ans. (i) No net force: velocity remaing the came. (i) Net force along motion:

ve/acity increaces. ('""7 /Vet force opposite to motion: ve/acity decreaces.

Q.3 (3. Block P has 4 N and 5 N in opposite directions; block § moves with
conctant ve/acity. Which i¢ corvect?
Ans. (i) P experiences a met force (5 - 4 = 1 N) and Q does not (constant
ve/acity).

Q-4 Q4. 100 oarsmen: 95 row forward-propelling, 5 the wrong way, 200 N
each. Net force?
Ans. Net oaremen = 95 - 5 = 90. Net force = 90 x 200 = 18,000 /(//orward.

Q-5 Q5. When & net force acts, the object accelerates: choose.
Ans. (iv) in the direction of the force, with acceleration proportional to the

force (a = F/m).

Q.6 Q6. Fig- 6.37 position-time graphs of A, B, C, D: net force acts on
which?
Ans. (ii7) Object (. Its curve bends upward, co velocity changes. A and D are
ctraight lines (constant velocity) and B ic at rest: no net force.

Q.7 Q7 A cailor jumpe from a cmall boat to the chore. Will the boat move?
Ans. Yec, backwards (away from the chore) by Newton's third (aw: he pushee
the boat back and it pushes him forward.
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Q.8 Q5. Why a landing mat or cand bed in high jam,b?
Ans. It increaces the time of ctopping, co the impact force i€ emaller and the
athlete [¢ not hurt

Q-9 Q9. A loaded hand cart collides with an identical empty one. Choose.
Ans. (iv) Both exert equal magnitvde of force on each other (third law).

Q.70 Q10. Fig- 6.90 acceleration-mass graph: plot the force-mass graph.
Ans. F=mxa: 1kgx 10 = 10N, 2kgx5 =10 M. 4 kg x 2.5 = 10 M. Force
/¢ conctant [70 /V), ¢o the force-mass 9m/bA i¢ a horizontal line at 10

N.

Q.11 Q17- Fig. 6.41: 10 kg object; v qoes from 10 to 30 w/c in & ¢. Force?
Ans. a = (30 - 10)/8 = 2.5 m/f¢2. F = ma = 10 x 2.5 = 25 .

Q.12 Q12. 50 9 bullet at 100 m/< ctope in 50 cm. Stopping force?
Ans. v2 = u2 + 2a¢: 0 = 10000 + 22(0.5), co a = -10000 m/c2. F = 0.05 x
10000 = 500 N/ (o,bpacz‘hy motion).

Q.13 Q13. Fostballer kicke at 108 km/h with 800 N: mase 0.9 kg. Contact
t/me?

Ans. v = 30 m/e. a = F/m = 800/0.4 = 2000 m/c2. t = v/a = 30/2000 =
0.015 c.

Q14 Q19. 2 kg at 10 m/c meete friction 7 N plus extra 3 N opposing.
Dictance before gto,b,bfny?

Ans. Net retarding force = 10 N, a = 10/2 = 5 m/c2. ¢ = u2/2a = 100/10 =
70 i
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Q.15 Q15. Tractor force F gives af to harrow (m1), a2 to trolley (m2).
Acceleration of tro//ey with harrow on it?

Ans. m1 = F/a1, m2 = F/az. a = F/(m1 + m2) = 1/(1/a1 + 1/22) = 21
a2/(a1 + a2).

Q.16 Q16. Magnet and compacs exert equal forces, yet only the needle moves.
Why?

Ans. Forces are equal, but the needle has a very emall mass and co a large
acceleration (a = F/m), while the bar magnet’c large mage (and friction
with the curface) givec it a negligible acceleration.

Q.17 Pauce and Ponder. Why does a firepercon ctruggle holding a hose?
Ans. Water chootc forward, co by the third law the hose (¢ pushed backward

with eqaa/ force, which the ﬂ‘/’epekcon must regict.

Board Exam Questions (Important)
Q.1 State MNewton'e three lawe of motion.

Ans. 1: Tnertia: ctate of rest or uniform motion continves unlese a net force

acts. 2: F = ma. 3: Every action has an equal and opposite reaction.

Q.2 Why ic mase called a measuvre of inertin?
Ans. More mace resicts change in motion more; it needs more force for the

came acceleration.

Q-3 Define 1 newton.
Ans. Force that gives 1 kg an acceleration of 1 m/<2.

Q.4 Why does a gun recoil when it fires a bullet?
Ans. Third law: the gun pushes the bullet forward and the bullet pushes the

gun backward; the qun'c large mass gives it emall acceleration.
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Q.5 A 10 kg body accelerates at 2.5 m/c2. Find the net force.
Ans. F=ma = 10x 2.5 = 25 .
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