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If s,, s,,S3,... S, are the distances travelled by a particle in
the time intervals t, t,, t,,... t, respectively then,

Total distance travelled
Average speed =

Total time
S1 + So + S3+...+Sn
t, +ty + ta+... +t,

Average Speed =

If s, and s, are the distances travelled by a particle in the
time intervals t; and t, respectively then,
S1 + So

Average Speed =
ge opee t{ + 1t




If v, and v, are the velocities/speeds and t, and t, are the
time intervals respectively then,

V]t] +V2t2
t, +1,

Average Velocity =



If s, and s, are the distances travelled by a particle with
velocities/speeds v, and v, respectively then,

. S1+ Sy
Average Velocity/Speed vavg = P
1 T L2

B S1 + So

Yavg = 51 5

V1 Uy



If a cyclist takes one minute to complete half revolution on
a circular path 120 m radius. What is the average velocity?

Solution: Gjyen time t = 1 min = 60 sec m
Total displacement

Average velocity =

Total time

v_—:iﬁ__ﬁ:wiq%
"“’,ﬁ + 60
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If a cyclist takes two minutes to complete half revolution on
a circular path 120 m radius. What is the average speed?

Solution: Giventimet=2min=2x 60 =120 sec m
Total distance travelled

A d =
verage spee Total time

T4 3.y X120
— I

\g, =

d

= 3./H M/A
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A person travels along a straight road for the half time
with a velocity v, and the next half time with a velocity v,.
Find the mean velocity of the man?

Solution: \F:—‘%
L= , t,.= ’:‘éj ’ /
/ 3~
= A5, = w4
/5’, T A V)'{;l"*'wz/f"/
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A person travels along a straight road for the half distance
with a velocity v, and the next half distance with a velocity
V,. Find the mean velocity of the man?

Solution: £ 5 = 2 p
/g/ - ’E Cf( e Z '\% = -z_z/'
Y = i’_i{’: 3
\Z 4 =
5 2+t = %=y
A 5 — £
e — é f—)——,_ -
=V, = > = v,
K 4% S + R
v" V WWW.PHYSICSPOWER.COM



|

WWW.PHYSICSPOWER.COM



**A car travelled the first third of a distance S at a speed of
10 kmph, the second third at a speed of 20 kmph and the
last third at a speed of 60 kmph. Calculate the mean speed
of the vehicle over the entire distance S.

Solution:
distance travelled, s, = velocity, v, = 10 kmph

distance, s, = velocity, v, = 20 kmph

wle wlew wlen

distance, s, velocity, Vg3 = 60 kmph
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total distance

Average velocity =

total time
\/ A =T Kt /g%_'
g I =
S+ 4152
‘ﬁ ¥ 2= -\7"
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**A man walks on a straight road from his home to a
market 2.5 km away with a speed of 5 km/h. Finding the
market closed, he instantly turns and walks back home
with a speed of 7.5 km/h. What is the (a) magnitude of
average velocity and (b) average speed of the man over the
time interval o to 50 minutes

Solution: distance 2.9 _ 1
R speed 5 -9 h
2.9 1

=22 - 2
2775 T 3
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. Total time taken = t; +t, ==+ —
2 3
Total distance travelled = 2.5 +

dlsplacement 0
time

a) Average velocity =

~ distance o
) Average spee T 576 6 km/h
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A car covers the first half of the distance between two

places at 40 km/h and other half at 60 km/h. Find the
average speed of the car.

Solution:

2V4V, 2 x40 x 60
V1t V2 40 + 60

48 km/h

Vavg =
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**A motorist drives north for 30 min at 85 km/h and then
stops for 15 min. He continues travelling north and cover
130 km in 2 hours. What is his total displacement and

average velocity?

Solution: S = S1 + 52 + 83
In first part :
Velocity, v, = 85 kmph ; Time,t, = 30 min

Distance travelled, S, =V, t = 85 x%g- =42.5 km
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In second part :
Distance travelled, S, = 0 : Time, t, = 15.0 min.

A motorist drives north for 30 min at 85 km/h and then stops for 15 min. He continues travelling
north and cover 130 km in 2 hours. What is his total displacement and average velocity?

In third part:

Distance travelled, Sq = 130 km , Time,t,= 120 min = 2 hours

Total distance of the motorist,
=425+0+130 =172.5km
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Total time travelled,
t=t, +t,+ty = 30+ 15 + 120 165 minutes

= 2 hrs 45 minutes

= L= g — |
4hrs. 2 hrs
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_ total displacement

Average velocity, Vavg cotal
otal time

172.5
(11/4)

= 62.7 kmph
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The displacement S of a particle at the instant when its

velocity v is given by v = V(8S+16). Find its acceleration and
initial velocity.

V= [ 8S+ /4
Solution: [
Avcolosita. a = V= 8s+ 4
. _ 3
Thital wloag “=1 v &8s+ 4
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The displacement s of a particle at the instant when its
velocity v is given by v = V(4S+4). Displacement of the

particle at timet=0is S = 0. Find the displacement of
particle at time t = 2 sec.

Solution:

L .
Vo= Jhs+HH o v = AT

é’u'\fe/m— ’L%ml- 'f-:’z'&c'

" VL——' L’/ - 2(2)5
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**A bullet moving with a speed of 150 m/s strikes a tree
and penetrates 3.5 cm before stopping. What is the
magnitude of its retardation in the tree and the time taken

for it to stop after striking the tree?

Solution: _
Velocity of bullet, u =150 m/s

Final velocity, v=0
Distance travelled, s = 3.5 cm = 3.5 x 10™% m,

Retardationa="? Time taken to stopt=?
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Velocity of bullet, u =150 m/s
Final velocity, v=0
Distance travelled, s = 3.5 cm = 3.5 x 107 m

o2 a2 _foz ~150°% ~ 22500
4= Tos T 2x350x1072 7x1072

= —3.214 x 10° m / sec?

Time taken to stop, t =

v-u _ -150
a -3.214x10°
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A boy standing at the top of a tower of 20 m height drops a

stone. Assuming, g = 10 m/s?, find the velocity with which

it hits the ground? NEET - 2011

Solution: Given, g = 10 rn/82
h=20m u=0
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V= ./2gh

= /2 X 10 X 20

= 4/400
=20 m/s
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A particle moves in a straight line with a constant
acceleration. It changes its velocity from 10 m/s to 20 m/s
while passing through a distance 135 m in t sec. What is the
value of t? NEET - 2008

UV—U=at
Solution: f —u® =2as
(20Y - (10¥ =2 x a x 135
= 300:3 = a=10 m/s

270 9
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V—Uu=at

20 —10 = 10 »¢

= t=9s
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Two bodies of A and B of masses 1 kg and 3 kg are dropped
from heights of 16 m and 25 m respectively. The ratio of

the time taken by them to reach the ground is.
NEET - 2006

Solution: Given, h,=16m, h, =25m

h=ut+ g2 u=0 (initial velocity)
2

2

| . h‘l_(tl)
h=0+ — b it S e 3

th h, L,
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The distance travelled by a particle starting from rest and
moving with an acceleration 4/3 m/s? in the third second is
NEET - 2008

Solution:

{Snth = u-+ % (2n — 1)}

Here, u =0, azg

5, =0+ L x 2 x(6-1)
2" 3
10
= —1m

3
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What will be the ratio of the distance moved by a freely
falling body from rest in 4" and 5t" second of journey?

, AIPMT = NEET - 1989
Solution:

sn=u+la(2n—1)

Here, u =0, acceleration due to gravity a =9.8 m/ s

! 98@2x%x4-1)

For 4", Sy = —
2

and for5%'s, s = % x9.8(2 %5~ 1)
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! xo8@x4—-1)

Sq _ 2

S5 %XQSQXS—l)

I
© |~

WWW.PHYSICSPOWER .COM



A ball is dropped from a high rise platform at t = 0 starting
from rest. After 6 sec, another ball is thrown downwards
from the same platform with a speed v. The two balls meet
at t = 18 sec. What is the value of v?

NEET - 2010
Solution: For first ball,u =0
1 2
S = — gtl
'
=1 x gqsy
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For second ball, initial velocity = v

Sz — Utz + -;—gtg

sz=v><12+:;-g(12)2
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S, =85
1 1
- g(18f = 12v + 59(12)2

12v = %(182 — 122)

12v

5(324 — 144)

127 = 5x 180 = y=74ms”

WWW.PHYSICSPOWER .COM



Maximum Height &
Time of Flight
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If a body thrown with a velocity 20 m/s vertically upward,
find the maximum height travelled by the body.

Solution: 22
Given initial velocity u = 20 m/s Hopoy = -
g
uo 20°
max T 2% 10
400
= = 20m

2X10
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If a particle thrown vertically upward with a
velocity 10 m/s, what is the time of flight?

Solution:

Given, initial velocity u = 10 m/s

2(10)
T = =
10

= 2 secC
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If a body thrown vertically upward with velocity u, what is
the velocity of the particle at half of the maximum height?

Solution:
Given initial velocity = u Acceleration a=-g
v? —u? =2aS = v’=u®*+2aS
1 u?
2 2

vi=ut+2(—9) 55—
(=9)55 p

2

u
v =u? — —

2
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THANK YOU
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