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Class: 9 Physics (Chapter: 03)

Force

Lecture: P-07




Special Math of Combined Object

What will be the velocity of the Combined Object?
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m) vZ=u?-2gh
= vZ = (50)% — 2 x 9.8 x 20
— v, =4591m |my; = mango
m, = brick particle]
Now,
miu,; + myu, = (my + my)v
52x0+2%x103xv;=Q2+2x10"3)v
=>2%x1073%x4591=(Q2+2x103)v
v = 0.046 m/s (Ans.)



(Effect of Force on Motion: Newton’s 2" Law)

m) **Newton’s 2"¢ Law: P X

Theof change of momentum of a body is proportional to the
apphed force acting on it and the change of momentum also tii €S
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» F = ma Derivation: Newton’s Second law:

Object’s mass = m , Initial velocity = u
Final velocity = v, Time =t
. Change of momentum = Final —Initial = mv-mu

=~ Rate of change of momentum,

mv—m v—-u
=== m(5) =ma

Zfrom Newton’s 21 Law,

F «

mv—mu
= F < ma

So, F = kma [k = proportionality constant]
Let, k = 1 [Simply considered as 1]
s~ F =ma. (Ans.)



Poll Question-01: e of ng)-.@

* A truck is moving at@eloaty The sand from the truck is dropping at a rate of 2 kg/s |What is the

amount of force working on it? W S,
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Solution

(a)a=%=%=20ms‘
(b)yvafter 10s =
v=u+at=(0+20x10)
= 200m/s

(c) 200m/s [ As no force is applied after 10s ]

2

(d) Distance travelled in 15t 10s =
s, = ut+1/2 at?

- % x 20 X (10)2 = 1000m
Last10s=

S, =vt = (200 x 10) = 2000m
~ Total,s = s; + s,

= (1000 + 2000)m

= 3000m.

(e) Next Slide — Graph
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Poll Question-02:

“u”»n [y
t

* A finite amount of force is being applied to a moving object .The shape of the “a” vs
* a) Inclined straight line -
* b) Horizontal straight line
* ¢) Inclined curve
* d) Uniform curve

Graph for this is:
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Solve it

Q. A force of 20N is applied on a stationary object for 10s and

the object covered a distance of 100m. Mass =?
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F = 20N

t = 10s

s =100m
Now,

= 100 = 0.5 X a x (10)?
Sa=2m/s?

Again,
F =ma

= ? = 10kg. (Ans.)

=>m =
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Gravitational Force & Gravity

oY, RLL
Here, G = Gravitational Constant 252 \we ) n ¢ e F' & VL
. suef oy =
Gravity = Mth
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Poll Question-03:

* Two same spherical objects keeping their mass unchanged but, their radii have been increased two times.
The new attraction force between them is :

* a.4times increased j
J@(

b. 2 times increased
\S
c. 1.41 times increased i\? GM

. d. Unchanged/ Mx\ub e -\ge(\
M’“g e
™ s\ Y B
- |
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G (gravitational constant)

» Gravitational Constant =

Gmim
S F = d12 2
oG = Fd?

mim; N ~
. - . 2 —2 ~ Y .
S Ij.l’llt OfG Nm kg N ™ \‘?1« «\‘v\ﬁ%
~ Dimension: \‘24“" NS
N Nmzkg_z o

- _ \ A

— kgms 2m2kg 2 Y,y >V
—)kg_l 3a—2 N\ l/

\:[G] — [M13T2]. :}/"N

e
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g = GM/R?

=) Proof that, g = GM/R?:

s$ "g et
W\ Gravitation of the Earth = N =\ 1 ~ass
- __ GMm . w = ©2)
3 < Gﬂ& F = 2 )
v- Q.v Also we know =
W~ "“3\/ Gravitation of the earth = Weight of the object
| So,
4
gﬁé F=W=mg...... (ii)
7“3’ — a From (i) & (ii) =
G‘/V GMm/R? =mg
&

D =g = i—f (Showed)
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Mathematical Problems

Q. The height of the spaceship from the Earth’s Surface is
100km, Value of g there=?

e

L CAse0 " e ex (0"

(V'

] (‘ 6-5"‘06
o -
((=9:9%615 ™S
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=~ At h height,
, _  GM 1) o=y
g = (R+h)?2 A’
GM
(r(+R)}
_GM 1

)

— XL
=9 %7103

= 9.8 X — = 9.48ms 2. (Ans.)
1.03
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Poll Question-04:

* If aman goes inside a mine, then the distance between him and the center of earth decreases. So the
force between them wiill :

* A)Increase
* B) DecreaseW
* C) Unchanged

-‘in,The[mass of the man\ui.l.Ld.er.nBse but the attraction will increase

(R

N

¢r M
et
@ /
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F=Mg

So, 15t Object =

F
qQ=—
m




Mathematical Problems

Q. What is the force
YT, acting on the object?

49 N
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m) [ F=ma]
For 10 kg object =
F;, = (10 x9.8) =98N
For 5 kg object =
F, =(5x%x9.8) =49N
So, As figure =

— —
98N 49N

- Resultant =
P

<—49N_ (Ans.)
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Poll Question-05: “‘“ZM

* If two objects have same weights. Then we can say:
A) Their masses are obviously same

\)63) The attraction of earth to them are obviously same‘x/
C) The amount of ‘g’ acting on them is obviously same

7;@ Al T —\

10°N

>\ N > 08T (D)

gt v kak\"rw’*&
s


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim


Md. Samiul Alim



CTCoY ITRT ARWIT],
FY GF (OINIHR =(J

D™¢vm-Dib¥| fR75%T
BIGGIE



Thank You



