CHAPTER

Time, Speed & Distance is a very important chapter to
understand the logical developrment and lhe
visualisation capacity of students. The problems on TSD
are always favourite to the question setters. So for this
chapter we need to come back on the basics of ratio
and variation to solve the problem in TSD.
In this chapter, we will study
e Relative speed
e Average speed
¢ Races
¢ Circular tracks
e Application of variation
The whole chapter is based on one relation i.e.
. Distance
Speeo = —ﬁ_l’;é_
The units of speed & distance have to be kept same so
if speed has to be converted we can use

Example 1.
A car covers first 400 meters with the speed
72 km/hr and next 300 meters with the speed 36
km/hr. Find out the average speed of the car.

Solution.
Time taken to cover first
400
400m= —5 = 20s
72x —
18
Time taken to cover next
300m = —990—5— =30s
36x —
18

Totaltime = 50 s
Total distance = 700 m

5
1 km/hr = —m/s
18

18
o 1m/s = —5—km/hr

Example 1.
A car travels 200 m with the speed 72 km/hr. How
much time it takes to travel the distance.

Solution.
5
The speed = 72 km/hr = 72><§ =20m/s
200
i = —— =10 sec
Time >0

Average Speed
For calculating the average speed the first thing
that has to be wiped out from the mind is that the

averge speed is not the average value of different -

speeds. Itis the ratio of the total distance travelled
& the total time taken to cover that distance.
Total distance

Total time

AAAAAA

Average speed = —7—5%9 =14 m/s

Where equal distances are covered with
different uniform speed, the value of distance
does not matter while calculating the average
speed.

Example 2.
A train covers a distance with the speed 90 km/hr
and then double of the previous distance with the
speed 60 km/hr find out its average speed.

Solution.

90 km/hr 60 km/hr
; ; —]

' . . D
Time taken for first distance = 56

Time taken for second distance = %g_ = P_

30
Net distance =D + 2D = 3D



d= 3 3D
50 average speed = 5. D = D+3D
90 30 90
= §9x90 = ~2-—7—O:67.5 km/hr
4D 4
Relative Speed

Relative speed is very good application part of TSD.
Relative speed is defined as the speed of one
moving body with respect to the another moving
body.
If two bodies are running with the speed a and b
then the relative speed of one body when
e They are moving on same plane (FOR is same)

(a - b) for same direction

(a + b) for opposite direction
e They are moving as one on another

(As man on an moving escalator)

(a + b) for same direction

(a —b) for opposite direction
The basic funda of using relative speed in the
problems is make one body as constant and let
the other bodies run with the relative speed.

Problems on Trains

When a train crosses any body it has to cover its
own length apart from the length of other object so
relative distance will be the sum of length of train
and length of the object if L is length of train, Lyis
length of the object U is speed of train and Ug is
speed of object then the time taken for the crossing
will be given by

Ly +Lg
U U,

For same direction we will take ~ve sign while for
opposite we will take +ve sign.

Example 1.

Atrain running with the speed of 90 km/hr crosses
a platformin 20 secs. If the length of train be 200 m.
Find the length of platform.

Solution.

Here L; = 200 m, t = 20 sec

5
Uy = 90 km/hr = 901—§ =25m/s
Ug=0Lg=7

o op . 200+L,
0 Y= o550

= 200 + Ly =500
or LO: 300m

Rivers & Boats

For the case of boats and river the condition is
similar as of the trains problems. Only thing to
understand is

¢ Upstream — Moving against the river flow

e Downstream — Moving along the river flow
IfU, is speed of object and U, is the speed of river
then

for upstream — relative speed is Uy =U,

for downstream — relative speed is Uy + U,

Example 1.

A person covers a distance downstream in 3 hrs.
While returns back in 9 hrs. If the speed of river is
10 m/s find out speed of Man.

Solution.

Upstream speed = Uy =10
Downstream speed = Ug + 10
Since the distance covered are same
(Ug=10)9 = 3(Uy + 10)
= Uy =3Ug, + 30 + 90
= 9U,=120
Uy =20 m/s

Circular Tracks

When talking about circular track the first thing to

be kept in mind is the time interval between any

two consecutive meetings is same. There are 3 basic

things that can be asked

e Firstever meeting time (To)

e First meeting time at starting point (Ty)

° No. of distinct point on the track where the
meeting occurs. (1)

There are two cases that can be taken.

Case 1.

When two persons are running on the track. If the
length of the track be D and the speed of person
be a and b then

O

T.= —— (based on direction)
" athb



DD
To=LOMof 1= &
_ 5
=g

Case 2.
When more than two persons are running then

n:wmm{ .

Example 1.
Two persons start running on a circular track with
speed 20 m/s & 30 my/s in opposite direction if length
of the track is 100 m. Then find out at how many
distinct point they will meet.

Solution.

Solution.

A P B
9 hrs g thrs ¢

Let us assume that train takes ‘t’ time to reach at
‘P’ then

1
ratio of times

= ratio of speeds =

./é.\.—_l-g (l)
B ¥9 t
Similarly for PB
A1t
B 4t 4 (i)
By eq. (i) &{ii)
g:l =1{=06
t 4
A 9 3
57672
Example 2.

Two trains strart from Dethi & Mumbai towards each
other at 10 a.m. in morning & they reach their

o 100 destination on same day at 4 pm & 8 m respectively
For opposite direction T; = 50130 2s find-out-at-whattime-they-eross-each-other
| Lo 100 100 00 Solution
= of —, — = —=
-8 20 30 10 — .
Delhi 10 am 4 pm Mumbai
- —
T, 10 N

Application of Variation
There are three different sort of variations possible
inTSD
¢ When distance is constant

(inverse variation)

Speed e«
P Time

As per this variation if speed becomes m/n times
of previous speed then time will become n/m times
of previous time.

Example 1.
Two trains start from different stations towards each
other at same time & meet at point P from point P

So Time taken by Delhi train = 6 hrs,
Time taken by Mumbai train = 10 hrs

. D 10 .
So speed ratio — = — (inverse variation)

M 6

_ 5

~ 3

Letspeedof D=5K
M=3K

The distance between Delhi & Mumbai
=5 K x6=30K unit
or 3K x10=30K unit -




So now the problem is two trains are at a distance
30 K apart running towards each other

N SSELSINR LT
So time taken to meet = 5K+ 3K 4

= 3 hr, 45 min
So both train will meet at 1: 45 pm

Races

In races there are two sort of comparisons which
are generally carried out.

e  Compraison of distance & speed.

e  Comparison of speed & time.

Let us see some examples.

Example 1.

In a 100 meter race A beats Bby 20m & Bbeats C
by 20 m. Find out by what distance A beats C.

Solution

AbeatsBby20m =

When A covers 100 m, B covers 80 m so ratio of
spedsof A:B=10:8

soratio of speed of A:B=5:4

Similarly B:C =54

So A:C=25.16

So when A covers 25 m, 'C’ covers 16 m.
So when A will cover 100 m, ‘C" will cover
16 x 4 =64 m.

So ‘A’ beats ‘C’ by 36 meters.

oooo

Solved Exampls

Walking at 3/4 of his normal speed, Ankur is
16 minutes late in reaching his office. The usual time
taken by himto cover the distance between his home
and his office is
(a) 48 minutes
(c) 42minutes
Ans. (a)
Speed x Time = Distance
SxT=D

(b) 60 minutes
(d) 62 minutes

Here Sis changedto %S , 50 Tmust be changed to

%T to keep D constant i.e.
ESxﬁT:D
4 3

Now %T:THG

So lT:16; T=48
3

Two trains, Calcutta Mail and Bombay Mail, start at
the same time from stations Calcutta and Bombay
respectively towards each other. After passing each
other, they take 12 hours and 3 hours to reach
Bombay and Calcutta respectively. If the Calcutta
Mail is moving at the speed of 48 km/h. the speed
of the Bombay Mail is

(@) 24 km/h (b) 22km/n
(c) 21 km/h (d) 96 km/n
Ans. (d)

Calcutta  Bombay

X

= | T
meeting point

5%

in this case —— =
S T

”ﬂg""@“"l S, = 96 km/h
S, J12 2 2 m

Rajdhani Express travels 650 km in 5 h and another
940 kmin 10 h. What is the average speed of train?
(a) 1590 km/h (b) 63 km/h

(c) 106 km/h (d) 126 km/h

Ans. (c)

Total Distance Travelled

Average speed =
9e sp Total Time taken

650 + 940
= T 106 km/h
A car travels from A to B at V, km/h, travels back
from B to AatV, km/h and again goes back from A
to B at V, km/h. The average speed of the car is :
2V,V, ©) 2V{V,
Vi +2V, Vs + 2V,




Ans. (c)

Total Dzstance
Average speed = ~—

Total Time
_ 3D _ 3 - 3V1V2
= 5 F ¢ T IR
T e
ViV, Vo Vi 'V,

Narayan Murthy walking at a speed of 20 km/h
reaches his college 10 minutes late, Next time he
increases his speed by & km/h, but finds that he is
still late by 4 minutes. What s the distance of his

The whole journey took 5 hours, What Is the distance
he covered on the car?

(@ 12km (b) 30 km

() 15km () 8km

Ana. (a)

Let Distance be D km
D D 1 1
e e E 5
A D(12+3)
SEELL

=~

college from his house, 8. Twotains Aand B start simultaneously in the opposite
(a) 20km (b) 6 km direction from two points A and B and arrive at their
(c) 12km (d) None of these destinations 9 and 4 hours respectively after thelr
Ans, (d) meeting each other, At what rate doss the second
Let distance be D km train B travel If the first train travels at 80 km per hour,
D 10 ‘ (a) 60 km/h (b) 100 km/h
- a0 () () 120km/h  (d) Noneof these
o s Ans. (c)
Also —2“5‘: T+§6 (i) e ! I ——
From (i) and (il) we get, A Meeting point B
1 1 .
x 00 10 Here St - fQ_
2 VT
5100 ..
Codo T 80 _ 4 8 _2
A motor car does & journey In 17,6 hours, covering S 9 S, 3
the first half at 30 km/h and the second half at S, = 120 km/hour
40 km/h. Find the distance of the jaurney.
(a) 684 km (b) 60Q km 9. A journay of 192 km takes 2 hours less by a fast
(¢) 120 km (d) 540 km train than by a slow train. If the average speed of
Ans. (b) the slow train be 16 kmph less than that of fast train,
Here Total time = 17.5 hours what is the average speed of the faster train.
let total Distance be 2 D km (a) 32kmph (b) 16kmph
D D » () 12kmph (d) 48 kmph
[ i1 ] | let speed of fast train be S km/hour then
Dizz+=—]=17.5
30 40 192 192 ‘
; §-167 5 ~° -
DX~ =175 o
120 This type of questions can be directly salved by
D= 17.5x120 going through aption.
R Heare using equation (i) and puting options,
D = 300 km We get § = 48 km/hour,
Total Dislance = 20 = 600 km 10. Apassenger train takes 2 h less for a journey of 300

Manish travels a certain distance by car at the rate
of 12 km/h and walks back at the rate of 3 km/h.

kilometres If its speed is increased by 5 kmph over
its usual speed. Find the usual speed.



11.

12.

13.

() 10kmph (b) 12kmph
(c) 20 kmph (d)y 25kmph
Ans. (d)
§9.9 - _899_ =2 OB
S S+5
Going directly through options and using equation
(i) we get,

S = 25 km/hour

A plane left half an hour later than the scheduled
time and in order to reach its destination 1500
kilometre away in time, it had to increase its speed
by 33.33 per cent over its usual speed. Find its
increased speed.
(a) 250kmph
{c) 750kmph
Ans. (¢)

(b) 500 kmph
(d) None ofthese

1
33.33% = 3 of normal speed

D

1
S+ s
"3

bl
S 2

1500 1500 1 )
@3s s 2 (0
Going through option and (i) we get,
S = 750 km/hour

A car travels 1/3 of the distance on a straight road
with a velocity of 10 kmy/h, the next 1/3 with a velocity
of 20 km/h and the last 1/3 with a velocity of
60 km/h. What is the average velocity of the car for
the whole journey?

(8) 18 km/h (b) 10 km/h
(c) 20 km/h (d) 15km/h
Ans. (a)

Distance Covered

Average speed =

Tirme taken
D B D
__w..{,,‘..._+.~..
- 3.3 3 _ 3
LIS ® SO N S NN S B B
3 20 3 10 3 680 20 10 60
=18 km/hour

Walking at 3/4 of his usual speed, a man is 16
minutes late for his office. The usual time taken by
him to cover that distance is

(a) 48 minutes (b} 60 minutes

(¢} 42 minutes (d} 62 minutes

14.

15.

Ans. (a)
S x T = Distance (constant)
Sexdrop
4 3

4
Time has become ~3— T

4
3 T~T = 16 minutes

T = 48 minutes

Now

Two trains for Patna leave Delhi at 6 a.m. and 6.45
a.m. and travel at 98 kmph and 136 kmph
respectively. How many kilometres from Delhi will
the two trains meet?

(@) 262.4km (b) 260 km
(c) 200 km (d} None of these
Ans.(d)

Delhi Patna

Distance travelled by 1 train in 45 minutes

=98><—4~§ = 73.5km=1ﬂkm
60 2
Relative speed = S, -8, = 136 - 98 = 38 km/r
Time taken to cover 73.5 km is
735 _ 147 147,
38 2/38 76

Distance = 1% %98 = 189.55

Total distance = 73.5 + 189.55
= 263 Km approx.

A motorboat went downstream for 28 km and
immediately returned. It took the boat twice as long
to make the return trip. If the speed of the river flow
were twice as high, the trip downstream and back
would take 672 minutes. Find the speed of the boat
in still water and the speed of the river flow.

(@ 9km/h, 3km/mh (b) 9 km/h, 6 km/h

(¢} 8km/h, 2 km/h (d) 12 km/h, 3 km/h

Ans.(a)

Let speed of boat be Sy

Speed of stream = Sg

28 _, 28
Se—~Ss  Sp+9s

Then

. 28 . 28
Sg+Sg  Sg-Sg

Al = 672 minutes
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Going directly by option
Sg = 9 km
Sg = 3 km

A train requires 7 seconds to pass a pole while it

(b) 185metres
(d) 210metres

(@) 200 metres
(c) 225 metres
Ans. (a)

t = time required

17.

18.

requires 25 seconds to cross a stationary train which Ly +Lg .
is 378 metres long. Find the speed of the train. Sy =S, i)
(@ 75.6km/h (b) 75.4km/h
- =40-20 =20k
(© 76.2kmh  (d) 21 km/h Sr=So =40 i
Ans. (a) —o0x = =294
To cross a pole 18 9
Ly length of train
t= S, speed of rain Now t = —=T = 36 = L
! " 50/9 50/9
7: %{; (l) SO, LT=200m
! 19. The speed of the boat in still water is 12 km/h and
T 8 km, going upstream, is covered in
Lg = length of stationary train (@) 1hr (b) 1hr15min
o5 = Ly +378 . (¢) Thri2min (d) Noneofthese
St (i) Ans. (d)
From (i) and (ii)
= upstream
7xSr =L 5o =54 (up )
25x Sy =L + 378
18 S; =378 =128_2..1—86__%)\60—48min

- 18
S;p=21m/s =21x 5= 75.6 km/h

A boat sails down the river for 10 km and then up
the river for 6 km. The speed of the river flow is
1 km/h. What should be the minimum speed of the
boat for the trip to take a maximum of 4 hours?

(@) 2kmph (b) 3 kmph
(c) 4 kmph (d) 5kmph
Ans. (c)
Dy D,
+ =4 hour
10 6
SBH+~—~—SB__1:4hour )

Going by option and (i) we get,
Sg = 4 km/hour

Two trains are running on parallel fines in the same
direction at speeds of 40 kmph and 20 kmph
respectively. The faster train crosses a man in the
second train in 36 seconds. The length of the faster
train is

20. A boat goes 15 km upstream in 80 minutes. The
speed of the stream is 5 km/h. The speed of the
boat in still water is

(a) 16.25km/h (b) 16 km/h
(c) 15km/h (dy 17 km/h
Ans. (a)
t= SB?SS (upstream)
80__15  _ 4__15
60 Sg-5 3 S$-5

Sg = 16.25 km/h

21. Inastream, B lies in between A and C such that it
is equidistant from both A and C. A boat can go
from A to B and back in 6 hr 30 minutes while it -
goes from Ato Cin 9 hr. How long would it take to

go from C to A?
(@) 3.75hr (b) 4hr
(c) 4.25hr (d) 45hr



22.

23.

Ans. (b)
Iy
1

Let AB = D km then
BC = D km
AC = 2D km

D . D 13 ,
S —Sg  SgtSs 2 ()

oD
Sp — S

9 ()

D 9
5 T8 T2

from (i) and (iii) we get,

9, b 18
2 Sg+Sg 2

(i)

D
Sg +Sg

to go from C to A it takes

Two trains are travelling in the same direction at
50 km/h and 30 km/h respectively. The faster train
crosses a man in the slower train in 18 seconds. Find
the length of the faster train.

(@) 0.1km {b) 1km
(¢} 1.5km (d) 1.4 km
Ans. (a)
(o Ly +Lg
S-S,

50 - 30 = 20 km/hr = 50/9 m/s

=T
now 18 = 50/9

Without stoppage, a train travels at an average
speed of 75 km/h and with stoppages it covers the
same distance at an average speed of 60 km/h.
How many minutes per hour does the train stop?

Y LT: 100 m

24,

25.

(a) 10minutes
(c) 14 minutes
Ans. (b)

Speed of trains are 75 km/h and 60 km/h. and to
cover a distance of 60 km train will take 60 minutes
in second case (with stoppage) while without

(b) 12minutes
(d) 18minutes

stoppage it will take % = 48 minuts

So, stoppage = 12 minutes

A boat rows 16 km up the stream and 30 km down
stream taking 5 h each time. The velocity of the
current

(a) 1.1 km/h (b) 1.2km/h
(c) 1.4 km/h (d) 1.5km/h
Ans. (c)
16
=5ho
S, -5, ur
30 = 5 hour
Sp + Sg
16 = 555 ~ 5 S¢ ()
30 =555+ 5 S ()
14 =10Sg
Sq= 1.4 km/hr

A man can row 30 km upstream and 44 km
downstream in 10 hours. It is also known that he
canrow 40 km upstream and 55 km downstream in
13 hours. Find the speed of the man in still water.

(@ 4km/h (b) 6km/h
(c) 8km/h (d) 12km/h
Ans. (c)
30 44
+ =10 also
Sg—Sg  Sg +Sq
40 55
+ =13
1 1
Let = X and =y
BT OT Sg +Sg
Then
30x + 44y = 10 )
40x + 165 = 13 (i
By solving we get,
Sy = 8 km/hr.
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In a stream that is running at 2 km/h, a man goes
10 km upstream and comes back to the starting
point in 55 minutes. Find the speed of the man in
still water.

Time, Speed & Distance

1 || Practice Exercise: |

(8 20kmfh (b) 22 km/h

(c) 24km/h (d) 28 km/h

Ans.(b) 1. A train passes a railway bridge 150 m long in 18
seconds. If the train is running at a speed of

10 10 _ 55 - n (i 60 km/hr., then the length of the train in metres is

Sg-2. Sg+2 60 12 (a) 160m (b) 150m
On solving e.g. (i) we get, (c) 180m (d) None of these

Sg = 22 km/hr 2. Sound travels 330 metres a second. If the sound of

27. A motorboat went down the river for 14 km and then a thunder-cioud fOH_OWS the flash after 10 seconds.
up the river for 9 km. it took a total of 5 hours for the The thunder-could is at a distance of
entire journey. Find the speed of the river flow if the (@) 3.7 km §b) 3.5 km
speed of the boat in still water is 5 km/h. () 3.3km (d) None of these

1 kmph 1.5k
(8) 1 kmp (0) mph 3. The wheel of an engine is 3—3« metres in
(c) 2kmph {d) 3kmph 4
Ans.(c) circumference and makes 4 revolutions in 2 seconds.

14 9 The speed of the train is
R + S 5 (@) 27 km/hr (b) 31km/hr
{c) 35km/hr (d) None of these
“o._9 4. On atour aman travels at the rate of 64 km an hour

OtSg 99— s for the first 160 km, then travels the next T60 km at
Using equation and going by option we get the rate of 80 km gn hour. The average s'peed inkm

S. = %k per hour for the first 320 km of the tour is

s = 2km/hr
(@) 81.13km/hr (b) 73.11 km/hr
28. A motorboat whose speed in still water is 10 km/h (¢} 71.11km/hr (d) None of these
went 91 km downstream and then returned to its :

. . o, 5. Rakesh sets out to cycle from Delhi to Mathura and
starting point. Calculate the speed of the river flow , )
. . at the same time Suresh starts from Mathura to Delhi.
if the round trip took of 20 hours. . .

After passing each other they complete their journeys
(&) 3km/h (b) 4 km/h . ‘
© 2kmh ) 8kmh in 9 and 16 hours, respectively. At what speed does
A m Suresh cycle if Rakesh cycles at 16 km per hour?
ns.(a) (@) 12kmfhr (b) 16km/hr
91 . 91 0 (c) 14 km/hr (d) None of these
Sa+Ss  Sp—Ss 6. Acarduringits journey travels 30 minutes at a speed
of 40 km/hr, another 45 minutes at a speed of 60
91 + o . 20 km/hr, and 2 hours at a speed of 70 km/hr. The
10+8s  10-Sg average speed of the car is

Sq = 3 km/hr. (@) 63 kmjhr (b) 65km/hr

(c) 70 km/hr (d) None of these
oooo -

=d

PP T 'Y mL bt s el e o . ~ o o by
y walking at = of his usual speed, a man reaches

g eV

office 20 minutes later than usual. His usual time is



10.

11,

12.

13.

14.

(b) 60 minutes
(d) None of these

(a) 65 minutes
(c) 70minutes .

A car starts from A for B travelling 20 km an hour,

1;« hours later another car starts from A and™

travelling at the rate of 30 km an hour reaches B

2% hours before the first car, Find the distancs from

Ato B
(@) 280km (b) 260 km
(c) 240 km (d) None of these

A train does a journey without stopping in 8 hours,
If ithad travelled 5 km an hour faster, It would have
done the journey in 6 hours 40 min, What s its slower
speed?

(a) 35km/hr
(c) 40km/hr

(b) 25 km/nhr
(d) None of these

Without any stoppage a person travels a certain
distance at an average speed of 42 km/hr and with
stoppages he covers the same distance at an average
speed of 28 km/hr. How many minutes per hour does
he stop?

(@) 25minutes
{¢) 20 minutes

(b) 30 minutes

{d) Norie of these

A train 300 metres long is running at a speed of
90 km/hr, How many seconds will it take cross a
200 metres long train running in the same direction
at a speed of 60 km/hr?

(@) 70sec. {b) 60sec.

(¢) 50sec. (d) None of these

Two traing are running in opposite directions with
the same speed. If the length of each train is 135
metres and they cross each other in 18 seconds,
the speed of each train is

(a) 29 kmy/ht (b) 35 krmynr

(¢) 27 km/nr (d) None of these

Two trains are moving in the same direction at
50 km/hr and 30 ke/hr, The fe ter train crosses a
man inthe slower train in18 secc .ds. Find the length
of the faster train.
(@ 120m
(¢) 100m

(by 110m

(d) None of these

Two trains, 130 m and 110 m long, while going in
the same direction, the faster traintakes one minutes

15.

16.

17.

18.

19.

20.

{0 pass the other completely. If they are moving in
opposite direction, they pass each other completely
in 3 seconds. Find the speed of each train.

(&) 42m/sec., 38 m/sec.

(b) 38m/sec., 36 m/sec.

(c) 36 mfsec., 42 m/sec.

(d) None of these

Two stations A and B are 100 km apart on a straight
line. One train starts from A at 7 AM. and travels
towards B at 20 km/hr speed. another train starts
from B at 8 A.M. and travels towards A at 25 kmn/hr.
speed. At what time will they meet?

(8) 10.30 AM. (b) 11 AM

() 10AM (d) None of these

Two trains start at the same time from Mumbai and
Pune and proceed towards each other at the rate of
60 km and 40 km per hour. respectively. When they
meet, it is found that one train has travelled 20 km
more than the other. Find the distance between
Mumbai and Pune.
(@) 150km

(€) 120km

(b) 100 km

(dy None of these

A and B are two stations. A train goes from A to B
at 64 km/hr and returns to A at a slower speed. If its
average speed for the whole journey is 56 km/hr, at
what speed did it return?

(a) 48km/nr (b) 49.77 km/hr

(€) 30km/hr (d) 47.46 km/nr

Ramest sees a train passing over 1km long bridge.
The length of the train is half that of bridge. If the
train clears the bridge in 2 minutes, the speed of
the train is
(@) 45km/hr

(b) 43 km/hr
(d) None of these

A motor cyclist goes from Mumbai to Pune, a
distance of 192 kms, at an average speed of 32 km

. 1
p.h. Another man starts from Mumbai by car, 25
hours after the first and reaches Pure half an hour
sarilier. What is the ratio of the speed of the

motorcycle and the car?
(8) 1:2 by 1:3
(¢y 10:27 (dy 5:4

A person sets to cover a distance of 12 km in 45

3 2
minutes. Ifhe covers 2 of the distance in 3 rd time,
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‘what should be his speed to cover the remaining

distance in the remaining time?
(@) 16 km/hr (b) 8km/hr
(c) 12km/hr (d) 14 km/hr

A train 110 metres in length passes a man walking
at the speed of 6 km/hr. against itin 6 seconds. The
speed of the train in km per hour is

(a) 60km/hr (b) 45km/hr

(c) 50 km/hr (dy 55 km/hr

njuinin]

Solutions

Ans. (b)
Let the length of the train be x m.

Total distance covered by the train = (x + 150)m
Speed of the frain = 60 km/hr

7 (64 + x) = 16x or 9x = 448

X = %8 = 49.78 km/hr.

. Ans. (a)

Rekesh's speed _4To V16 _4
Suresh'sspeed [T, V9 3

3
Suresh's speed = 7 Rakesh's speed

= %x‘l@ =12km/hr

. Ans. (a)

Here, T, = %% ng-g—g, Ts=2, 54= 40

s, =60 and s, = 70.
The average speed of the car

= 60x>=0 m/sec _ Sili#8,To 48575
18 3 T+ T+ T,
Since, Distance = Speed x time
30 45
50 4Oxé6+60><—+70><2
x+ 150 = = x 18 = 300 = 60
3 30 45
. st —+ 2
or, x=2300-150= 150 m. 60 &0
Length of the train = 150 m. = 63 km/hr.
2. Ans. (c) . Ans. (b)
Distance of thunder-cloud a 3
= distance travelled by sound in 10 sec. Here, change in time = 20 and b~ 4
= (330 x 10 ) metres o
= 33 km We have, change intime
b o
2 = | = 1| x original time
3. Ans. (a) (a )
Distance covered in 2 seconds o
. . Change in time
15 = Original time = ————<——
= —x4 =15m. (b 1)
4 —_—
a
Distance 15
Speed = “Time 2 m/sec = ‘420 _ = 60 minutes
5
(15 18) \3 )
= L? % —5~) km/hr = 27 km/hr.
. Ans. (c)
4. Ans. () Here, difference in speed = 30 - 20 = 10,
Let the speed on the return journey be x km/hr. _ o 11
, N Difference in time = 2;+ 1; =4,
25 2x064xx £ =&
Then, 56 = LSijiJ S T4y And product of speed = 20 x 30 = 600.

We have,



10.

11.

12.

Product of speed _difference of speed
d  difference of time

Diff. of time
Diff. of speed

= d = product of speed x(

600 x 4 = 240km
10

Ans. (b)

Let the slower speed = s km/hr.

Since the distance travelled is same in both the cases
therefore,

S S
—‘:—2—:>S1XT1:82><T2
L, T

= s><8=(s+5)><—2§O

= 245=20(s+5)

s = 25 km/hr.
Ans. (c)
Here, s, = 42and s, = 28.
S, —8 42 - 28
1 time/hr = ——2 =
Stoppage time/ s B

1
= § hour = 20 minutes

Ans. (b)
Here, L,=300m, L2 =200 m,
s, =90 km/hr and s, = 60 km/hr

5
Sy~ 8,= 90~ 60 = 30 km/hr = 30 x Ty m/s

L, +L, 300+200

Time taken = E
$17% 3ox->
18
= 600X1§ = 60 sec.
30x5
Ans. (c)

Let the speed of each train be x m/sec.
We have, L, =L, =1356m
and S, =5, =xm/sec.

Therefore time taken = -[ii——"%
Si+S,
18 = 1354135
x+x
270
of, x m/s

T 2x18

13.

14.

15.

16.

17.

=270 8 bt = 97 ke /b
5%18 5
Ans. (c)

Relative speed = (50 ~ 30)km/hr = 20 km/hr

5 50
=| 20X —|=|—
( 18) (9 )m/sec.
Distance covered in 18 sec at this speed

=(18><—59—0Jm =100 m.

Length of faster train = 100 m.

Ans. (a)
Speed of the faster train

: (L1 +L2) T1+T2 _(130+110)(60+3)
2 L ) 2 60x 3
= 42 m/sec.
Speed of the slower train

(L1+L2)X T1—T2
2 T

O _
) (13o+11 J(ESO 3)238 /sec.

2 60x3

Ans. {d)
Time from 7 AM. to 8 AM. = 1 hour.
Therefore, time of their meeting

d+s,T " (1oo+25><1)
= — |hr = ———""|hr
S1+S2 20+ 25

= 2 hrs 47 min. after 7 A.M.

Ans. (b)
Distance between Mumbai and Pune

_ d(i:*;s_zJ m
5189

60+ 40
0} ———=|km =
(60—40) 100 km.

Ans. (b)
Let the required speed by x km/hr.

2XB4xx
" B4+ x

Then = 56



18.

19,

20.

128x = 64 x 56 + 56x

w=O4X96 4 27 ke

Ans. (a)
Distance travelled in 2 minutes

= (1 + 1) kmie. 3 kms.

2 2
Distance coveredin 1 hr. = (~3~ X QQ) km
2 2
= 45 km
Speed of the train = 45 km/hr
Ans. (a)

Speed of the first man = 32 km/hr.
Time taken = 192 +32 =6 hr
Second man covers 192 km in 3 hr
Speed of the second man
=192 + 3 = 64 km/hr
Ratio=32:640r1:2

Ans. (c)

Distance already covered = % x12=9km

Boats & Streams

Practice Exercise:; |

P

It a man can swim downstream at 6 kmph and
upstream at 2 kmph, his speed in still water is:

(a) 4 km/hr (b) 2km/hr

(¢} 3kmihr (d) 2.5km/hr

If Anshul rows 15 km upstream and 21 km
downstream taking 3 hours each time, then the
speed of the stream is:

(@ 1km/hr (b) 1.5 km/hr

(c) 2km/nhr (d) 12 km/hr

Ifa boat goes 7 km upstream in 42 minutes and the
speed of the stream is 3 kmph, then the speed of
the boat in still water is;

(a) 4.2 km/hr (b) 9km/nr

(c) 13km/hr (d) 21 km/hr

1

. Aman can row 95 kmph in still water and finds

that it takes him thrice as much time to row up than
as to row down the same distance in the river. The

21.

2
Time spent = 3 X 45 min = 30 min

Distance left = (12 ~9) km = 3 km
Time left = (45 - 30)min = 15 min

3
Required speed = 15760 km/hr
= 12 km/hr

Ans. (a)
Let the speed of the train in km/hr = x
Then, relative speed = (x + 6) km/hr

:(x+6)><%m/seo

5 ;
(x +6) X —x6=110
(x + 6) B

x =60
Speed of the train = 60 km/hr,

goon

speed of the current is :

(a) 3i km/hr (b) 3% km/hr

3

(c) 4~2~ km/hr

3 (d) 14 km/hr

. Amancan row a boat at 10 kmph in still water, f the

speed of the stream is 6 kmph, the time taken to
row a distance of 80 km down the stream is -

(a) 8hours (b) 5hours

(¢) 10hours (d) 20 hours

. Aboat takes 4 hours for travelling downstream from

point A to point B and coming back to point A
upstream. If the velocity of the stream is 2 kmph
and the speed of the boat in still water is 4 kmph,
what is the distance between A and B?

(@) 4 kms (b) 6kms-

©) 8km (dy 9km

. Speed of a boat in standing water is 9 kmph and

Lt

the speed of the streamis 1.5 kmph. A man rows 1o
adistance of 10.5 krm and comes back to the starting
point. The total time taken by him is:



10.

(@) 16hours
() 20hours

(b) 18hours
(d) 24 hours

A man rows to a place 48 km distant and back in 14
hours. He finds that he can row 4 km with the steam

in the same time as 3 km against the stream. The

rate of the steamis ;
(@) 1km/hr
(¢) 3.5km/hr

(b) 1.8km/hr
(d) 1.5km/hr

A man can row three-quarters of a kilometre against

the stream in 1121— minutes and return in

7—; minutes. The speed of the man in still water is:

(@) 2km/hr (b) 3 km/hr
(c) 4 km/hr (d) 5km/hr

A man can row 5 kmph in still water. If the river is
running at 1 kmph, it takes him 75 minutes to row to
a place and back. How far is the place?

(@ 3km (b) 2.5 km
~(c) 4km (d) 5km
imjninln
Solutions
Ans. (a)

1
Speed in still water = > (6 +2) kmph
= 4 kmph.
Ans, (a)

Rate upstream = (l;) kmph = 5 kmph.
21
Rate downstream = (—é—;) kmph = 7 kmph.

Speed of stream = %(7-5) kmph
= 1 kmph.
Ans. (c)
Rate upstream = (Z-%XGSO) kmph = 10 kmph

Speed of stream = 3 kmph.
Let speed in still water be x km/hr

Then speed upstream = (x - 3) km/hr.
x~3=10 or x = 13 kmph.

. Ans. (c)

Let speed upstream be x kmph.
Then, speed downstream = 3x kmph.

speed in still water = l(3x+x) kmph

2
= 2x Kmph
28 14
2X = e = X = e
3 3
14

Speed upstream = 5 kmy/hr,

Speed downstream = 14 km/hr

Speed of the current

1 14
=—[14 -] kmh
2( 3) m/hr

14 2
= —km/hr = 4=k
3 / 5 m/hr

Ans. (b)

Speed downstream = (10 + 6) km/hr
=16 km/hr.

Time taken to cover 80 km downstream

_(80
76 hrs = 5 hrs.

Ans. (b)
Let the distance between A and B be x km
Speed downstream = 6 kmph,
Speed upstream = 2 kmph.
Distance A B = 6 km.

Ans. (d)
Speed upstream = 7.5 kmph,
Speed downstream = 10.5 kmph.

105 105
Total ti A bt
otal time taken (7'5 +10.5) hr
= 24 hours
Ans. (a)

Suppose he moves 4 km downstream in x hours.

4
Then, speed downstream = (;J km/hr, speed

upstream = ( %) km/hr.



atunnel in 1 minute, the length of the tunnel is
{a) 700m (b) 600m
(c) 550m (d) 500 m

3. Atrain 300 m long crossed a platform 900 m long in
48 + 48 =14 Orle 1 minute 12 seconds. The speed of the train
(4/x) ~ (3x) 2 (in km/hr) is
Speed downstream = 8 km/hr. (a) 45 (b) 50
Speed upstream = 6 km/hr (c) 54 (dy 60
Rate of the stream :-1-(8 - 6) km/hr 4. A train speeds past a pole in 15 seconds and a
2 platform 100 m long in 25 seconds. lts length is
=1 km/hr. (a) 200m (b) 150m
9. Ans. (d) (c) 50m (d) Datainadequate
‘3 4 : 5. Il a lrain 110 m long passes a telegraph pole in
Speed upstream = (ZXZE X 60) kmph 3 seconds, then the time taken by itto cross a railway
platform 165 m long is
=4 kmph (a) 3sec (b) 4 sec
3 2 {c) 5sec (d) 7.5sec
Speed downstream = (Z Xﬁ X 60) kmph | |
6. A train 150 m long moving at a speed of
= 6 kmph 25 metres per second overtakes a man moving at
Speed in still water = 1( 6 + 4) kmph 5 rnetres{sec in opposite direction.The train will pass
2 the manin
=5 kmph (a) 5sec (b) 6sec
10. Ans. (a) (c) 4~2— sec (d) 8sec
Speed downstream = (5 + 1) km/hr = 6 km/hr. 7
Speed upstream = (5 ~1) km/hr = 4 km/hr. 7. Two trains 200 m and 150 m long are running on
Let the required distance be x km parallel rails at the rate of 40 kmph and
45-kmph-respectively—tn-how-muchtime-witl they
Then, 24+ 2 < ° or,2x+3x=150rx= 3. cross each other, if they are running in the same
6 4 60 .
direction’
Required distance = 3 km. (a) 72sec (b) 132 sec
(c) 192sec (d) 252sec
oono
8. Two train 126 m and 114 m long are running in
Opposite directions, one at the rate of 30 kmph and
another one at 42 kmph. From the moment they meet
Problems on Trains will cross each other in
(@) 10sec (b) 11sec
eee (c) 12sec (d) 13sec
1 Practice Exercise: | 9. Atrain 110mlong passes a man, running at 6 kmph
in the direction opposite to that of the train, in 6
1. Atrain is moving at a speed of 132 kmph. If the seconds. The speed of the train is
length of the train is 110 metres, how long will it (@) 60km/hr (b) 66 kmyhr
take to cross a railway platform 165 m long? (c) S4kmjhr () 72km/hr
(8) 5sec (b) 7.5 sec 10. A train 108 m long moving at a speed of 50 km/hi
(c) 10sec (d) 15 sec. crosses a train 112 m long coming from opposite
2. Atrain 700 m long is running at 72 kmph. If it crosses direction in 6 seconds. The speed of the second

train is
(a) 48kmph
(c) 66kmph

(b) 54 kmph
(d) 82kmph



11.

12.

13.

14.

15.

16.

17.

Atrain B speeding with 120 kmph crosses another
train C, running in the same direction in 2 minutes.
If the lengths of the trains B and C be 100 m and
200m respectively, what is the speed of the train C?
(@) 111kmph (b) 127 kmph
(c) 123kmph (d) 129 kmph

A train overtakes two persons who are walking in
the same direction in which the train is going, at the
rate of 2 kmph and 4 kmph and passes them
completely in 9 and 10 seconds. respectively. The
length of the train is

@ 72m (b) 54 m
{c) 50m (d) 45m
Two stations A and B are 110 km apart on a straight

line. One train starts from A at 7 a.m. and travels
towards B at 20 kmph. Another train starts from B
at 8 a.m. and travels towards A at a speed of
25 kmph. At what time will they meet?

(@) 9a.m. (b) 10 a.m.
(c) 11am. (d) 10.30a.m
Two train are running in opposite directions towards

each other with speeds of 54 kmph and 48 kmph
respectively. If the length of the train is 250 m and
they cross each other in 18 seconds, the length of
the other trains is:

(@) 145m (b} 230m
(c) 260m (d) 180m
A train travelling at 48 kmph completely crosses

another train having half its length and travelling in
opposite direction at 42 kmph, in 12 seconds. It
also passes a railway platform in 45 seconds. The
length of the platform is

(a) 560m (b) 400m

(c) 600m (d) 450 m

A train of length 150 m takes 10 seconds to pass
over another train 100 m long coming from the
opposite direction. If the speed of the first train be
30 kmph, the speed of the second train is

(a) 36 kmph (b) 54 kmph
(¢) 60 kmph (d) 72 kmph
A man sees a train passing over a bridge 1 km

long. The length of the train is half that of the bridge.
Ifthe train clears the bridge in 2 minutes, the speed
of the train is
(a8) 30 km/hr
(c) 50 km/hr

(b) 45 km/hr
(d) 60 km/hr

njulnin|

Solutions

Ans. (b)
Speed = (1 32><—%) m/sec = 1]89 m/sec.

Total distance covered
= (110 + 165)m = 275 m.

3
Required ti 275X —— )
quired time ( XHOJSGC

= 7.5 seconds.

Ans, (d)

Speed (72 X %) m/sec = 20m/sec.

Time = 60 sec.

T0%% 60 e 700+ x = 1200
20
= x=500m
Ans. (d)
Total distance covered = (300 +900)m
= 1200 m.

Time taken = 1 min. 12 sec = 72 sec,

Speed = (%Q)m/sec.

1200 18
= (-7—Z—><~é—-) km/hr = 60 km/hr

Ans. (b)

Let the length of train be x metres and its speed by
y metres/sec.

X

Then, §—=15::>y:—{5

x+ 100 N
o5

% = x =150 m/s
Ans. (d)

Speed = (%9) m/sec

Time taken to cross railway platform

= [(HOHGS)Xi sec
110

3
=| 275X —— -
( 110}886"7'5 sec



Relative speed = (x + 50) kmph

= [(x +50) x —1%:] mfsec.

6. Ans. (a)

Speed of train relative to man _ 220 6 or 250 + 5x = 660
= (25 + 5) m/sec (25O+5x)
= 30 m/sec . 18
Time taken to pass the man or x =82 kmph
- (E.Q)SGC: 5 sec, 11, Ans. (a)

30 Let the speed of train C be x kmph.
Speed of B relative to C = (120 - x)
7. Ans. (d) _
Relative speed = (45-40)kmph = 5 kmph. = [(1 20 — x)x%}m/sec
5 25
=|5X— |m/sec = | — | m/sec -
( 18} L18J = (60285x)m/se0
Total distance covered = Sum of length of trains Distance covered = (100 + 200)m = 300 m,
=350m
18 30 ___40 = 5400
Time taken = (350 X ———) sec. = 252 sec. 600 - 5x
25 v 18
8. Ans.(c) =120(600-5x) = x=111,
Relative speed = (30+42) kmph = 72 kmph
5 12. Ans. (¢)
= (72X3§)m/seo = 20 m/sec 5
2 kmph = (2 X ——) m/sec

Distance covered in crossing each other 18

=(126+114) m = 240 m 5 :

- 240 = —m/sec and 4 kmph = 19 m/sec

Required time = 2o |sec= 12 sec. 9 9

Let the length of the train be x metres and its speed
9. Ans. (a) by y m/sec.
Speed of the train relative to man
X X

(110 (110 _18) Then, -——<=9and 7——=x=10.
=| — |m/sec. =] —— x— [kmph 5 *

%) s *5 )N -5 V-5
= 66 kmph.

Let the speed of the train be x kmph. 9y -5=x and 10 (9y -10) = Ox
Then, relative speed = (x + 6) kmph. 9y —x=5and 90y - 9x = 100
x+6=66 orx =60kmph. On solving we get x = 50.

10. Ans. (d) Length of the train is 50 m.

Let the speed of the second train be x kmph 13. Ans. (b)

Suppose they meet x hours after 7 a.m.
Distance covered by A inx hours
= 20x km
Distance covered by Bin {(x - 1) hours
= 25 (x — 1)km
20x + 25 (x~1) = 110
or 45x=1350rx=3.
So, they meet at 10 a.m.



f:_ 14,

15.

Ans. (c)
Relative speed =

= (1 02 x %) m/sec = (%ﬁ) m/sec

Let the length of the other train be x metres.

(54 + 48) kmph

Then, (250 + x) é% = 18 or 750 + 3

= 1630 0rx = 260 m
The length of the other train is 260 m.

Ans. (b)
Let the length of first train be x metres.

Then, the length of second train is (x/2) metres.

Relative speed = (48 + 42) kmph

= [90 X %) m/sec = 25 m/sec.

)

2 3x

55 = 12 or —2~_800

or x=200.

. Length of first train = 200m.

Let the length of platform be y metres.
Speed of the first train

= (48 X —1%) m/sec = %-S—m/sec.

(200+y)x%:45 => 600+ 3y

=1800 = y=400m

16. Ans. (¢)

17.

Let the speed of second train be x kmph.
Relative speed = (30 + x) kmph

= (30 +x)x % m/sec

18
1 —
(150 + OO)x5(30+x) 10
= x =60
Ans. (b)

Length of bridge = 1000 m.
Length of train = 500 m.

Toal distance covered in clearing the bridge

= 1500 m.
Time taken = 120 seconds.

500

1
d=
Spee ( 20

) m/sec

= (%x%) kmph = 45 kmph.



