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PROBLEM:

Q.1. In an electron gua of a television set, an electron with initial speed of 10" m/s
enters a region where it is electrically accelerated. It emerges out of this
region after 1 microsecond with speed of 4 x 10° m/s. What is the maximum

lengtk of the electren gun? Calculate the acceleration.
Given Data:

Time=t =1 pusec=1x 10%sec

Initial speed of electron = V; = 10® m/sec

Final speed of electron = V=4 x 10° m/sec

To Find:
Acceleration of electron= a =?
Electron gun length =4{=7.
Solution: ;
Using the equation of motion
‘Vrf = Vi + at

4x10°=10°+ax 10°
4x10°~10°= 10"
4x10°-10° N
a=2x10 -107 ,
107
a=10" (4x10°~1) x 10°
a=(400-1) 10°
la = 399 x 10° m/sec’| Ans.
Now we find length of electron gun by the equation.
2as = V7 — V{2
2x399 x 10° x £ = (4 x 10% - (10%-
798 x 10° (=16 x 10'°-10° -
' 16 x10" - 10°
. 798 x 10°
[¢=02005m] ans. o
Q.2. A car is waiting at a traffic signal and when it turns green, the car starts
ahead with a constant acceleration of 2 m/s?. At the same time a bus
travelling with a constant speed of 10 m/s overtakes and passes the car. ‘
(a) How fast beyond its starting point will the car overtake the bus?
(b) . How fast will the car be moving? o
Solution: _ :
Suppose the car overtakes the bus at a distance ‘s’ from the signal in time ‘t>.
For Car: o . - B
. Initial velocity of the car=v, =0
- Acceleration of the car = a = 2m/sec’
Distance =5=?
using the equation of motion

S:'V,t+lat2 '
. 2

S:Oxtﬁ-lzt2

S=f—m
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For Bus: o
Speed of bus = v = 10 m/sec (constant)
Time =t
Distance =3
s=vi

- B=1t)—@

Comparmg equatlon (1) and (2)

= 10t
\]
= =10
X
t=10sec
putting the value of ‘t’ i in equation (1)
s = (10)?

S =100 m| Ans.

The velocity y with which the car overtake the bus
Vf—_ V; + at
Vf= 0+2x10 :
‘ Ans. ¢
Self Test (1): '
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!

As the traffic light tums green a car starts from rest with a constant
accelgration, of 4 m/sec’. At the same time a motorcyclist travelling with

constant speed 36Km/h, overtakes and passes the car.

Find (a) How far

beyond the starting point will the car overtake? the motorcyclist (b) what will be
. speed of the car at the time when it overtakes the motorcychst”

. lAns: (S = 50m, V;= 20m/s)|

Q.3. A helicopter is ascending at a rate of 12 m/s. At a helght of 80m above the
" ground, a package is dropped How long does the package take to reach the

ground?

Solution:
. Consider upward motion from B to C.

" - Initial velocity of package at B=V; =12 m/sec o

~Final velocity of package at C = Vf'_ 0
Time from BtoC=t,=? =7
=—g=-98ms

Usmg the equation of motion
Vi=V,;+at ' .
0=12+(-9.8)t
9.8t =12 '
_12
'"o38

To calculate distance from B to C =8
s=vit+ lgf?

2 1 3
s;=12x1.2 +—2-x (-9.8) (1.2)
=14.4-7.06
=734 m
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Consider downward motion from Cto A

S=80+8§,
S=R80+7.34
= 87.34m
Vi= O
g = 9.8m/sec?
) th= ?
using equation of motion »
S=vt+—gt’
L2 )
87.34=0x1t+-(9.8) )
87.34 =49 t,’
. 2_87.34
: 49
t,>=17.82

Ans.

Hence total time the package take to reach the ground is
t=t +t; v ) » '
t=12+422 :
A
t=542sec | Ans. |
Self Test (2): - :

() A helicopter is ascending at the rate of. 19.6 m/sec. When it is at a height of
' 156.8m above the ground a package is.dropped. How long does the package take
to reach the ground? Ans. AT r '
| (i)Q.4.A boy throws ‘a ball upwards from the
. top of a cliff with a speed of 14.7 my/s.
On the way down it just misses the
thrower and falls on the ground 49
metres below. Find'(i) How long the ball
‘rises? (ii) How high it goes? (iii) How
long it is in‘air and (iv) with what
: velocity it strikes the ground? -~
|t =1.5 Sec (i) Sy = 11.025m (iii) t = 5 Sec (1v) V; = 34.3m/s | Ans. (2008)

(iii) A ball dropped from the top of a tower. If it takes 3 seconds to hit the ground find
the height of the tower and the velocity with which it will hit the ground.

Ans. (44.1m, 29.4m/s) ’ ’ ‘ . (20098)
Q.5. A helicopter weighs 3920 Newtons. ,
Calculate the force on it if it is ascending up at a rate of 2 m/s%
What will be force on of helicopter if it is moving up with the constant
-speed of dm/s 7
Given Data:
Wéighvt of helicopter= W = 3920 N
(i)  Acceleration of helicopter = a = 2 m/sec’
(ii)  Constant velocity of helicopter = v = 4 m/sec
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To Find:

@ Force acting on helicopter=F =?

(ii) = Force acting on helicopter = F = ?
Solution:
n (ii) Force on of helicopter when
. Mass of helicopter= m __Vg_ ascending with constant velocity.

F - W = ma
3920

m—ﬁ——400kg : fn this case acceleration of helicopter

is zero
(l) Since helicopter is ascending up

therefor the net force on| F-W=mx0
helicopter is ’ F_W=0
F-W=ma .

F=ma-+w _ » F=W

F=3920+400x2

: [E=BDN] ans.
F = 3920 + 800 : .
F = 4720 N| Ans. ' \

Q.6. A bullet having a mass of 0.005 kg is moving with a speed of 100 m/s. It
' penetrates into a bag of sand and is brought to rest after moving 25¢m into

the bag. Find the decelerating force on the bullet. Also calculate the time in
which it is brought to rest. :

' Given Data:
Mass of bullet =m = 0.005kg.

Initial velocity of bullet =v; =100 m/sec

Distance covered = s =25cm = ==k
. 100
=025m
Final veloc1ty of bullet = Vf = O

To Find:

, Deceleratmg force on bullet = F = ?
Time in which bullet brought torest=t=7?

‘Solution:

To calculate ‘a’ usmg the equatlon of motion
2as=V¢-V? Now V= V+at
2xax0.25=(0)7- (100) ' 0 =100+ (-2000) t
0.5a=-1000 0=100-2000t

a=- 10000 ‘ 2000 t=100
0.5 ‘
'la =-20000 m/s’| Ans. - t= 109
; : 2000 .
According to Newton’s second law of motion E = 0.005 sec | Ans.
F= ma ‘ '
F = (0.005) (-2000)
F=-100N
[Den:elerating force = 100 N| Ans.
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Self Test (3):
Q.7 A car weighing 9800 N is moving with a speed of 40 km/h. On the application of
the brakes it comes to rest after travelling a distance of 50 metres. Calculate the

dverage retarding force. |F = — 1234.3N| Ans.
Soif Test (4): '

Q.8. An electron in a vacuum tube starting from rest is uniformly accelerated by an
electric field so that it has a speed of 6 x 10° m/s after covering a distance of
1.8cm. Find the force acting on the electron. Take the mass of electron as
9.4x 103 kg. [F=9.1 x 107N} Ans. . '

Q.5. Two bodies A and B are attached to the ends of a string which passes over a
pulley, 5o that the two bodies hang vertically. If the mass of the body A is
4.8 kg. Find the mass of body B which moves down with an acceleration of
0.2 m/s’. The value of g can be taken as 9.8 m/s’.

Given Data: , _ '
Mass of body A =m,; =4.8 kg .
Acceleration of body B =a =0.2 m/s* -
Acceleration due to gravity = g = 9.8 m/sec?

To Find: -
Massof body B~ - =m, =2
Solution: _
We know when two bodies hang vertically, then acceleration is .
‘ (m, -m,) : ‘ .
= m, + m,
_(m,-4.8)
(m, +4.8)
0.2 (m, -4.8)
9.8 (m, +4.8)
1 _ (m, -43)

49 (m, +48)

Cross multiplication
(m; +4.8) =49 (n; — 4.8)
m; +4.8 =49 m; — 49 x 4.8
m; —49my =-2352-4.38

- 48 my =-240
-240 : ‘
m;=—" .

- 48 : e

Ans.
Self Test (5): :
Two bodies A and B are attached to the ends of a string which passes over a
pulley, so that the bodies hang vertically. If the mass of the body A is 96kg. Find
the mass of body B which moves down with an acceleration of 0.2 m/sec’. The
value of g can be taken as 9.8 m/sec”. [[m; = 100kg]] Ans. ~ (1998) ’
Example: 7 R S
Two bodies A and B are attached to the ends of a string which passes over a pulley
so that the two bodies hang vertically. If the mass of body A is 5Kg and that of body
B is 4.8Kg. Find the acceleration and tension in the string. The value of g is 9.8 m/s”,
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Given Data:

- Mass of body A =m; = 5Kg
Mass of body B =m;=48Kg
g =98 m/s’
To Find: ‘
Acceleration =ra=?
. Tension in the string = T.=?
Solution:
We know when two bodies | W€ know two bodies hanor verticaily, than
hang vertically, than acceleration is tension is. R
a= 2 , ,
- m;+m, . m,+m, .
- : 2 x5 x 48 x 9.8
a=0-48) 50 T=
5+ 4.8 5 +-438 .
_02x98 o T 48x98 K
S 98 B 9.8 |
T = 481N | Ans.

Self Test (6) N : : : ; :
Two bodies of masses 0. 5Kg and 5. SKg are attached to the ends of a strmg
which passes over a pulley, so that-the two bodies hang vertically calculate
acceleration and tension in the string. :

E_«S 166 m/s’, T = 8.98 N| Ans.

Q10: Two bodies of masses 10.2 Kg and 4.5 Kg are attached to the two ends of a
: string which passes over a pulley in such a way that the body of mass 10.2 Kg
* lies on a smooth horizontal surface and the other body hangs vertically. Find

the acceleration. of the bodies, the tension of the string and also the force

“which the surface exerts on the body of mass 10.2 Kg. - .(2001)
leen Data: : '
- Mass of body A~ =m; = 4.5Kg
Mass of body B . =mp=102Kg
. Acceleration due to gravnty =g = 9.8 m/sec’
To Find:

a - Acceleration of bodies =a =7
(ii) Tension is string =T = ?
(iii) - Force of surface=F=? _ .

Solution: , ) _
N m, g - . mm,g ’
) a= —— . if). T=-—-—-2= F=W,=m
() m“+m2‘ ( ) m, +m2 : g
_ 45x938 T=243x102x98 F=102x9.8
4.5+10.2 : 4.5+10.2
4.
4 , T = 449.82
14.7 14.7

Ans. T=306N Ans.  [F=99.96 N Ans
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Q. 11 A 100 grams bullet is fired into a 10 Kg gun with a speed of 1000m/s. whai is
the speed of recoil of the gun. (2004 Failures, 2002 Supp.)
Given Data: , 7
Mass of bullet =m,; = 100g
100
g =m=— =01K
Mass of bullet . m, 1000 0 g
Mass of gun =m; = 10Kg
velocity of bullet before firing =u; =0
velocity of gun before firing =u,=0
velocity of bullet of the after firing = v, = 1000 m/s
To Find: .
velocity of gun after firing =v,=7?
Solution:

According to the law of conservation of linear momentum.
mu; + ol = myvy + meyvs
0.1x0+ 10x0 = 0.4x1000 + 10 v,

0+0=100+ 10v,
vy = 2100

10
Negative sign >how that the direction of velocnty of recoil of gun, whose magnitude is
10 m/s and direction of recoil is opposite to the direction of velocity of bullet

Self Test (7):

§1) A 150gm bullet is fired from lSkg gun with speed of 1500m/s. What is the speed
of recoil of the gun. ) T (2003 P.M)

Ans.

(i) A black ball of mass 2kg movmg at velocity of 10m/sec coilide with a stationary white
ball of mass 3Kg. Find their common veloc1ty if they stick together after collision?"

Ans.

(iii) An arrow of mass 0.1Kg is shot into an apple of mass O2Kg which is resting on the
“top of a wall."At the moment of impact the arrow is travelling horizontally at 15 m/s
“calculate the common speed of the arrow and the apple 1mmed1atc]y after i lmpact '

Ans.

Q.12. A 50 grams bullet is fired into a 10Kg block that is suspended by a long cord so
that it can swing as a pendulum. If the block is displaced so that 1ts center of
«. gravity rises by 10cm, what was the speed of the bullet? s "

‘Given Data: 50
- Mass of bullet =m; = 50g = Jooo = 0. OSKg
Mass of block=m; = 10Kg
Height= h = 10cm = 11000 0.im
velocity of block before impact =u; =0
* velocity of bullet after impact =v, =V
. velocity of block after impact =v,=V
To Find:

velocity of bullet before impact =u,; =?
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Solution:
According to law of conservation of linear momerntum
'mtul + mouz = myvy + mava
0.05xu; +10x0=0.05v+10xv

0.05u; = 10.05v
_ 1005

u = '4
0.05
u, = 201v ———— (1)

According law of conservation of energy
. loss of K. E gain of P.E
5 (i +m) v =(m, +ai;) gh

1

3 v’ =gh
v?=2gh
v=zgh
= 3x9Rx01
_ » v=1.4m/s oy
putting the value .o,f viseq (1)
=201 x1.4

L =281.4m/s| Ans.
Self Test (8): ’

A 100g bullet is ﬁred into a 12Kg block which is suspended by a long cord If
the bullet is imbedded in the block and the block rise by Scm. What was the

.speed of the bullet. [u, 119,78 m/s| Ans. - (997

Q.13. A machine gun fires 10 bullets per second into a target Each bullet weighs
’ 20gm and had a speed of 1500m/s. Find the force necessary to hold the gun in
_ _position, _ . -
leen Data: :

. ‘Mass of bullet GET=m= 20g
" Number of bullet =10 -

' Mass of 10 bullets =M = 110 x 0.02 =0. 2Kg

' Time =t =1s
Initial velocity of bullet = v; = 0
Final velocity of bullet = vy= 1500 m/sec

fiad

20 -
To05 — 0-02Kg

To Fmd' ,
Force = F.= ?
Solutlon° ‘
Force necessary to hold the gun = change in momentum of bullets per second.
F= ‘Mv,. - My, ‘ .

t
F= 0.2x1500-02x0

. 1 .
Ans.




PRACTICAL CENTRE (KARACHI)
VISIT US AT HTTP://WWW.PHYCITY.COM

Xi-Physics Chapter# 3, Page# 20

Self Test (9): ' a
() A machine gum fires 20 bullets per second into a target. Each bullet of
mass 10gm and has a speed of 1500my/s. Find the force necessary to hold

the gun in position. ' _ (2002 P. E)
Ans. F=300D0N

(ii) A car of mass 1200Kg is brought to rest from a speed of 20m/s by a constant
force of 3000N. Calculate the change in momentum produced by the force and
the time taken by the car to come to rest.

Ans. |AP =24000 Ns’ t = 8 Sed]

(iii) - A machine gun fires 17 bullets per second at a target. Each bullet weights 20 gm

and has a speed 2000m/s; find the force necessary to hold the gun in position.
Ans. |[F =680 N (2009.F)

Q.15. The engine of a motor car moving up 45° slope with a speed of 63 kmv/h stop
working suddenly. How far will the car move before coming. to rest? (Assume
the friction to be neghglble)

Given Data:
Ans. Imtlal VelOCItj of car =v;=63km/h
: _ 63x1000 _
| = Teox60 _ 17.5m/s
Final velocity of car =v;=0 . '
Angle of inclination =8 =45°
To Find: v
Distance covered before coming to rest =15 = ?
Solution:
We first calculate acceleration ‘a’ usmg formula.
- a=-gSind
=-90.8 Sin 45°
=-0.8x0.7076 . (' Sin 45°=0.7076)
a=-6.928 m/s*
Now using the equation of motmn
2as = V} -V} ’

2 x—~6.9288 = (0)* = (.17.5)2
#13.8565 = #£306.25
g = 30625 .

13.856

| Ans.
Self Test (10):

(1 A motor car is moving up a slope of 30° with a velocnv of 72km/h. Suddenly
~ the engine fails. How much distance will the car move “before coming of rest.
Assurnmg friction to be negligible. : " (2000)

Ans.

Q.14 A cychst is going up a slope of 30° with a speed of3 5mys. if he btops pedalling,
-how much distance will he move before commg to rest? (Assume the friction to
be negligible). (2004 supp)

Ans.
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Q.16. Find the distance that the car moves, if it weighs 19.600N and the frictional force

is 2000N.
Given Data: | 63 % 1000
Initial vglocxty of car = v; = 63km/h = 60X 60 17.5m/s
Final velocity of car =v¢=0
Angle of inclination =8 =45°
Weight of car =w = 196060N
Frictionai force = f=2000N
To Find: :
Distance covered by car before coming to rest =s = ?
Solution: .
Mass of car=m = % = ]99620 = 2000Kg
We first calculate acceleration ‘a’ using formula
-ma = (mg Sin 6 + f) : :
~2000a = 2000 x 9.8 Sin 45° + 2000 .+ Sin 45°=10.707

~2000a = 2000 x 9.8 x 0.707 + 2000
+2000a = 13857.2 + 2D00
—2000a = 15857.2
15857.2
-2000

[a =-7.928 m/s’|

a=

Ndw using the equation of motion
. 2as=v{ —’viz ‘ _
2 x~7.928 S = (0)* = (17.5)"
/4 15.857 S =+306.25
306.25
15857

-F=19.313m] Ans. -
‘Self Test ( 1.1 )

" An inclined plane makes an ang]e of 40° with the horizontal. A body we:ghmg.
4000N initial at rest, moves down the slope. Calculate the distance travelled by

the body in 5 seconds if force of friction is 1500N. |S = 32.8 m| Ans.
Q.17.1In the figure (a) find the acceleration of the masses and the tension in the

‘string
Solution:
Consider downward motion of block A.
- Weight of block A - =W,;=98N
L W, . 98 :

Mass of block A . =m,=—=—=10Kg
o . g 98 .

Slope of inclined plane =0=30"

Tension in the string =T =1
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Acceleration of the system =a="7? ,
, - , R T
Resultant force on block A is \
Fi=W,-T =~ 1
ma=W,-T “Fi=m;a
1

10a=98-T—> (1)

Consider upward motion of block B.

Weight of block B =W, = 147N

Fig. (a)
: W, 147
Mass of block B =m; = ? = 5g = 15Kg
Resultant force on block B is
Fj_ =T~-W, Sin 6
ma=T-W,S8n@ - F;=ma
15a=T-147Sin30° ~ -~ Sin30°=
15a=T-147 « 0.5
15a=T~73.5 ——> " (2) _
add eq. (1) and eq. (2) . putting the value of a in eq. (1) '
10a=98 - T | 10(0.98) =98 — T
15a=T-73.5 .
' 25a=98 -T+T-73.5 98=98-T
25a=24.5 T = 98-9.8
' 24.5 AR
a= 55 [ =882N Aps.

a = 0.98 m/s’| Ans.

Q.18. Two blocks are connected as shown in fig.b. If the pulley and the planes on
which the blocks are resting are frictionless, find the acceleratlon of the
blocks and the tension in the string.

Solution:

Consider downward motion of block A.
‘Weight of block A w; = 490N

Mass of block Am, = W, 4% 50Kg

Tension in the string =T =2
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Acceleration of the system=a="?
mcauudm IOILG on D'OCK 1‘\

=W,;Sin6;-T
mla==W1 SmB,—T e F1=
50a=490Sin30°-T ’
50a=490x05-T -+ Sin30°=0.3
50a=245-T —> (1)

Consider upward motion of block B.
Weight of biock B W, =245N

Mass of block B=m, = W giSr =25Kg
g 9.8
Resultant force on block B is
F2=T—W25in92
ma=T-W, Sin 92 W F2=m2a

25 a=T — 245 Sin 60° "+ Sin 60° = 0.866
25a=T —-245x0.866 ' :
25a=T 21217 — (2)

add eq. (1) and equation. (2) , " putting the value of a in equation. (1)

50a=245-T  5ax0437=245-T
25a=T-212.17

21.5=245-T
75a=245 T+ T-212.17 |
75 a=32.83 ‘ T=245-215
32.83 . '
a= " . _ _=223.5N] Ans.

fa = 0.437 m/s’ | Answer

Self Test (12):

Q.19. Two blocks each weighing 196N rest on planes as shown in fig.c. If the

‘planes and pulleys are frictionless, find the acceleration and tension in the
" cord. :

_Ans: (a =72, 45m/s ST T= 49N)



PRACTICAL CENTRE (KARACHI)
VISIT US AT HTTP://WWW.PHYCITY.COM

Xl;Physics Ch;pter# 3, Page# 323
EXTRA PROBLEM:

Q.1 A 12kg gun mounted on wheels Shots a 100gm projectile with a muzzle velocity
of 1800m/s at an angle of 60° above the horizontal. Find the horizontal recoil
velocity of the gun. - (1992)

Given Data: e - -

Mass of gun=m, = 12kg

Mass of projectile = m; = 100gm = 0.1kg
Initial velocity of gun=1u,, =0

Initial velocity of projectile = uy, = 0. .
Final velocity of projectile = v, = 1800 m/sec

8 = 60°
"To Find:
Horizontal recoil velocity of gun =V, =7
Soiution:

Horizontal velocity of projectile = V,, = V, cos 6
= 1800 cos 60°= 1800 x 0.5 ("~ cos 60° =0.5)
=900 m/s .
- mUx + mz_sz =mVx +m;Vx A !
12x0+0.1x0=12xVx+0.1x900

0=12V;x + 90
. V]Xz -ﬂ
12

w IVix=-7.5 m/s Ans '

SELF TEST (1 3) . o

‘ A 10kg gun mounted on wheel, Shots a 75gm projectile with a muzlee velocity
~of 1900 m/s at an angle of 30° above the horizontal. Find the horlzontal recoil
velocity of the gun.

Ans. IV,x 12.34 m/sl ‘ :

Q.2 A minibus starts moving form the position of rest at a bus stop with a unlforrn
‘acceleration. During the 10" sec of its motion it covers a distance of 95m.

- Calculate its acceleration and the totail dlstance it covers in 10 seconds (1994)

Solution: :
Distance covered by the mlmbus m 10 second = §;o
Initial velocity of the minibus =V;=0
Time =t=10 sec
Acceleration : =a=7

. Using equation of motion.

S=Vit+ + a2
2 .
S10=0x 10+ % (a)(10)2

SlO=0+71)7ax100

S0 =50a ———» (1)

Distance covered by the minibus in 9 second S

Initial velocity of the minibus =V;=0
Time - = t = Osec
Acceleration : =a=?
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Se=0x9+ %(a)(9)2

Sg=0+%xax81

Sy =40.5a—> (2)

Now the distance covered by the minibus in 10" second.

= S[O"" Sg = 95
50a - 40.5a =95 -
9.5a=9.5
95
a = 2=
. 9.5

Ans.

'Puttlng the value of a in equatlon ¢))
Sm = 50a

a =10m/s’

Slo = 50 x 10=500m

Ans.

SEI.F TEST (14):

A car starts from constant acceleratlon Durmg the 5™ second of its motion it
covers a distance of 36m calculate :
(a) the acceleration of the car

~.:(b) the total distance covered by the car durmg these SSec ‘ (2003 P.E)

Ans. [S=100m a= 8Sm/s?

Q.3 A 100 gm golf ball moving with velocnty of 20m/s collides with a 8kg steel ball
at rest. If the colhswn 18 elastlc compute the velocity of both balls after the
.collision, Ll o I (20096, 2004)

GivenData.- AU B :

| ‘ " 100 .
Mas§ ofgolf ball ml‘ }F)Ogm., 1000 0.1kg.
 Mass of steel ball = m, = 8kg. :
‘Initial velocity of golf ball = U, = 20m/s
Initial velocity of steel ball = U, =0
To Find: :
Final velocity of golfball =V,;=?
Final velocity of steel ba]l =V,=7?
Solution:

Final velocity of golf ball after COHISIOH
(m, -m,) U, + 2m, U,

) V1=
' m, +m, m, +m,
Vl=(0.1-8)20 L 2x8x0
: 0.1+8 0.1+8
v[=-7.9x2Q .o
8.1

[V,

-19.5 m/s !Ans.
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(Here —Ve sign show that golf ball will returm back in opp051te dlrecnon after

cotlision).
Find Velocity of steel ball after collision.

2m, U, + (mz’ml)Uz

V,= .
T om,+m, m, +m,
v, = 2x0.1%x20 (8-0.1)0
. 0.1+38 0.1+8

[ = (.49m/s I Ans.
SELF TEST (15):
A 70gm ball collides with another ball of mass 140gm. The mmal velocity of
first ball is 9m/s to the right while the second ball is at rest. If the collisions were.
erfectly elastic what would be the velocity of the two balls after the c0111510n'7
Ans. [V;=-3m/s, ¥V, = 6m/J
Q.4 A ball is thrown vertically upward from the ground w1th a speed of 25 m/s on its way down
itis caught of a point 5m above the ground how long did the mp take. (4.9 Sec) 2007)
Give Data: : ) -
From A to B
Vi =25 m/s
. Ve=g=-9.8m/sec .
- Height achieved =h
"From B to C:
\/'i ={) ’
- Height covered = h- .
a=+g=938 m/
To Find
. ~ Time from A to B =1 =9
" Time from BtoC=t ="
Total time=t=¢t, +t, =7

Solution:

Consider upward motion from A to B o =
Ve=Vi - gty L
0=25-981t

9.8t =25 ¢
S22
oy N

t, = 2.55102 sec.
Finding h from A to B

- |
h = Yitl —-Egtlz

h=25%2.55 "41(9.8) (2.55)%

h=63.75 —31 862
"h=31.888m
Consuder downward motion from B to C
by =h-5=31888-5
= 26.888 m

B
hl =Vgt2 +—2‘gt2
26.888 = 0x t,+ (4.9)¢
26888 =49t ——————— H
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26,388 = 4,91

i+ . 26.888
49 ’
t} = 5.4873
t, =2.34sec
Now: _
t= 2.55 +2.34

Ans.
SELF TEST (18): .
_ A boy throuws a ball vertically upward with a speed of 25my/s, on it is way down it is
caught at a point 5m above the ground. How fast was it coming down at out the point

how long did the trip take (1996)
= 22.96 m/s| Ans.

Q.5. A car wenshmg 9800 N is mmmg at 25 m/s if the frictional f'orce acting on it is 2000

. N, how fast is the car movmg when it has traveled 60m? (2007)
Given Data: o Determine the acceleration of car
~ Massofcar=m=9800 N F=ma -
Initial kvfe‘:lfocity = Vif= 25 m/s f = ma !
Force of friction = 2000 N
Distance=S=60m - .- 20005 —IOOQa
To Find: L : As 2000
Final velocnty V=2 ' 1000

Solution: .

‘Mass of car= m =
- g
9800

98"

The final velocity of car when it has traveled 60m.

2aS8= V) -V ‘ B -240 = V‘ — 625
2x - 2x60= V- (25)° L. 625-240=V]
' o ' 385=V’
V=385 :
[Ve=19.62 mid Ans.

SELF TEST (17): : ‘
: A car weighing 19600N movmg at 25 m/s if the frictional force actmg on it 4000N,
how fast is the car moving when it has traveled 30m?

=22.47 m/s| Ans.- : . o o,
SELF TEST (18):
- A boy throws a ball upward from the top of a tower with a speed of 12m/s. On the way
down it Just misses the thrower and falls to the ground 50m below. Find how long the
ball remains in the air. (t =4.64 Sec) =~ - o (2008)

(Hint: Compare wuh Q.3 and 0.4)
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Extra problem:
A car of mass 1600kg moving with an initial velocity of 18 ms™ " hits another stationary
car of mass 1400kg and they lock together. With what velocity do they move after an

elastic collision? (2008 Failure)
Data: Solution:’ :
Given: ) 4 - my + m-u; = v+ mav;
. nm; = 1600 kg : 1600 x 18 + 1400 x 0 = 1600v + 1400v
msy = 1400 kg‘, ) ’ 28800 + 0 = 3000v
u, =18 ms” 28800 = 3000v
28800
u; =0 . V= —
- 3000
Vi =ve=v ' .
To Find: ' . ‘
v=7
Formuia:
miuy + myu; = MV + myvs




