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Class Nine: Physics 15t Paper (Chapter-03)

Force
Lecture P-06
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**(Multiplication of Force and Time is known as Impulse of Force.)

@9

A’L

Impulse of Force /

In this case,
I f force,

5 5

= maxt [Newton's 2nd law]

=m (v _ u) Xt -

t —
:mX'QHﬂ
So,

FXt=mv—mu=]

Unit: Ns/kgms™!
Dimension: Ns = kgms™2 Xs

= kgms™1

~[J]=[MLT™]
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Q. The girl kicks the 2kg mass football at

a velocity of Sm/s and it hits the goal post.

Then, it returns at a speed of 3 m/s. What
ONA

is the impulse of force?

Ans.
a)-4 Ns b)10 Ns\z)16 Ns d)




Direction

fox

- o -/t

/—\ L -
-~ +/-

S =mv—mu
=2X3—2x%(-5)
=6+ 10
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(Multiplication of Mass & Velocity is known as Momentum! — Vector)

e @w
Qv,o mass Veloc1ty A@‘V i
2R3 ‘
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unit: kgms &~ ¥a *my {

Dimension; ,.\4 /
ension: - N T — . c
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Pole-02

Q. 2kg mass football is thrown at a velocity of 10m/s & it returns from wall at same
velocity! What will be the change in momentum?)
('\/\_/-\-——/‘/

Ans: a) 40 N/s? \})/210 Ns c) 20 kgms2 d) 0 kgms
N~ 2.4
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) MV — Mu
= mx 10 ;,711,&;10)4/
=2m X 10
=(2%x2x%x10)kgms~1
_ ~1
=40 kgms~* (Ans.) &







Collision

So, [Lz
N Combined Momentum before Collision =m;u, +m,u, m ' ul +/mz’
Combined Momentum after Collision =m;v, + m,v, - ml Vl -+ W\LVL

As, no-force is applied from outside, according @

Q Law of conservation of momentum

?

mquq + moyu, = mqv + moyV,
\%ccording to law of conservation of energy,
R R

1 ) ) 1 , 1
§m1u1 +§m2u + e = §m1u1 +

_~




Laws of Conservation of momentum & energy:

Safe Jouney: ** Seat Belt must
** Driving Speed Slower

From Laws of Conservation of momentum & energy, we can denote v; & v,—

= (my; — my)uy + 2mau, @
1 my +m, **Practise a lil bit!

(m, —my)u, + 2mquy
m; +m,




Q. A and B objects are approaching towards each other. They will have

collision if:
Ans : 4/
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Conservation of Energy & Momentum:
Y

Here,

1 . Stfike —_— 1. out ok y Transfer
2 @ Strike — 2 @ out



Mathematical Problems

(Q. A 2gm mass bullet 1s fired at 300 m/s velocity from a %&% mass rifle! Vghat will
<D be the final velocity of the rifle? ~



Given, Mass of Rifle =2 kg. v~

Mass of bullet =2g =2x1073 / )
initial Velocity of Rifle = Oms 1 0 0
initial Velocity of bullet = 0 ms™1 Vv \0

Final velocity of bullet = 500 ms 1 v’
Final velocity of Rifle = ?
Now,
myu; + myvy Gy vy + myv,
;/041\:: m,v,

= myvy = —IMyVvy

m-,v 2% 1073 x 500

Here, (-) means opposite direction!!
— V0 o \eo 0/ \X/
e T

= \U&




Q. If you start to fire from a gun while sitting on a frictionless

floor, then:
Ans:
a) The bullet will go faster than before
vt You will move backward
c) i+ii
d) None

o



Mathematical Problems

(Q.Mass of A = 20kg & mass of B = 30kg. B is moving with a constant velocity 10m/s.

= 0 and A makes a collision with B after movement here a,= 3ms~ and after
collision, they become a combined object. ——V\/\/:;msﬁ\':; \Omb
melocity of Combined Object=? W@
MDoes it follow law of conservation of momentum? A J(,\ zﬁmg ] &

($)YDoes it follow law of conservation of energy? /\/\/\-/ —V




(a) Given. my = 20 kg
r\/\/

mp = 30 kg
(\/_\A
vg = 10ms™?
vy =0ms~?
ay = 3ms 2
t =10 sec

0. After t time, Vy = uy + aut
= (0 +3x 10)ms’ =30 ms'
Now, combined velocity [let]
So, myu; + myu, = (m; + my) Xv
=2>myVy + mgVg = (my + mg) Xv
= 20X30+30Xx10=(20+30) Xv

= v (Ans.)

Vg0
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(b) Given, my, = 20kg
mg = 30kg

Before Collision, v, = 30ms™*

vg = 10ms™!

After Collision, v =

Before Collision total momentums,

= Myuv,y + Mgupg

= (20 X 30 + 30 X 10)kgms~?
=200 kgms~*

After Collision total momentums,
= (R mp) X v

= (20 + 30) X 18kgms™~1




(<) Given, m, = 20kg. /"“AUIX )/ Lmb“»g
mg = ﬂ)k_g
vy = 30m/s )
vg = 10m/s 6%\% v
v=18m/s )/ @[,\:\' (Yl@)
.. Before Collision total kinetic energy. Lo~
= Em,v + Smyvg|= 0.5 x 20 X (30)2 + 0.5 X 30 X (10)* = 10,500

- . . . w
~ After Collision total kinetic energy,

= imﬂv2 + §m3v2 = 0.5 X 20 X (18)% + 0.5 X 30 X (18)% = 8100
AN NS ———




Q. After the collision of a truck and a marble:

Ans:
a) The velocity of the truck is unchanged.w w
b) The direction of the velocity of the marvel is unchanged.
c)i+ii
d) None.
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