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CHAPTER 8
SPEED, DISTANCE AND TIME
8.1 | REVIEW
1. Speed The distance covered by an object, in unit time, is called its speed.
e.g., If the speed of a car is 65 km/hr this means, the car covers a distance
of 65 kilometre in one hour.
Conversely, if an object covers a distance of 20 cm in one second, its
speed =20 cm/sec.
A Distance
SR T Time
ist
2. From the formula, Speed = D'_T_i;n:e we can deduce :
i ; q I Distance
(i) Distance = Speed x Time an (i) Time = Speed
3. Units ‘ Relations between the units of distance covered, speed and time are :
| Speed Distance Time
(i) km/hr km (kilometre) hr (hour)
(i) m/min m (metre) min (minute)
(iii) m/sec m (metre) sec (second)
(iv) cm/sec cm (centimetre) sec (second) and so on.
82 | AN IMPORTANT RESULT
Si 1 km/h L LIt S X /
ince, 1 km/hr = - = Go<60sec 18
o
. To convert speed from km/hr to m/s; multiply by 18"
18
Conversely, to convert speed from m/s to km/hr, multiply by B -
Example 1 :
An aeroplane flies 450 km in 20 minutes. Find :
(i) its speed in km/hr.
(ii) time taken by it to cover 1800 km.
(iii) distance covered by it in 0-6 hours.
Solution : o 1
(i) Since, distance = 450 km and time = 20 min = 60 ht= 3 hr
Distance = 450 km _ |
Speed =~ o T 1 = 1350 km/hr (Ans.)
3

(ii) Time taken to cover 1800 km

Distance 1800 4

= “Speed = 1350 h'r='§ hr = 1 hr 20 minutes (Ans.)

i
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(iii) Distance covered in 0-6 hours = Speed x Time

= 1350 km/hr x 0-6 hr = 810 km . (Ans.)

1. Uniform speed | If an object covers equal distances in equal intervals of time, its speed is
said to be uniform.

2. Variable speed | When the speed of a body is not uniform, it is variable. _

i.e. if an object covers unequal distances in equal intervals of time, its spe
is variable.

Unless mentioned, the speed is always taken as uniform.

3. Average speed | Usually, a moving object (car, motor-cycle, etc.) does not cover its entire
distance with the same (uniform) speed. Sometimes it increases its speed,
sometimes it reduces its speed and sometimes it stops also.

Under such circumstances, the total distance covered by the moving object
divided by the time, taken by it to cover this distance, gives the average
speed of the object.

Total distance travelled
Total time taken

. Average speed =

Example 2 :

A man covers a distance of 60 km at a speed of 40 km/hr and another distance of 50 km
at a speed of 30 km/hr. Calculate his average speed for the whole journey.

Solution :
60 3 Time Distance
; . h) ) S TP
(i) Time taken to cover 60 km = 40 hrs = 5 hrs apded
: 50 5
and, time taken to cover 50 km = 30 hrs = 3 hrs
Total distance travelled = 60 km + 50 km = 110 km
and, total time taken = % hrs + % hrs = 9".';0. hrs = 19 hrs
Average speed = Total distance travelled
Total time taken
- 1SHCE) _ 110x6 km/hr = 34H km/hr (Ans.)
19 b 19 19
—hrs
Example 3 : :

A distance of 450 km is covered in 6% hrs. If the first two-thirds of the distance is covered
at the speed of 75 km/hr, at what speed the remaining distance is covered ?
Solution : ' - ~

Since, two-thirds of the whole distance = % x 450 km = 300 km

And, the speed with which this distance is covered = 75 km/hr
~. The time taken to cover this distance

Distance 300 .
~ Speed o -ﬁhrs-4 o

e
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For the remaining distance :

Distance to be covered = (450 — 300) km = 150 km
1 5

- S o )
and, time taken = (6 5 4) hrs =2 5 hrs = 5 hrs
Speed = 120 kKM _ 60 kmi/hr (Ans.)
—2—hrs

Example 4

The distance between two towns is covered in 5 hours at the speed of 60 km/hr. How
much time will be saved if the speed is increased by 15 km/hr ?

Solution
Distance between the two towns = Speed x Time = 60 km/hr x 5 hr = 300 km
In the second case :
The distance = 300 km

and, _ the speed = (60 + 15) km/hr = 75 km/hr
Distance 3 300 km -
Speed 75 km/hr
Time saved = 5 hours — 4 hours =1 hour (Ans.)

The time taken =

Example 5 :
The first 300 km of a journey is covered in 3% hours and the remaining of the journey is

covered in 2'g hours at 75 km/hr. Find the average speed of the whole journey.

3
Solution :
For the 1st part : Distance = 300 km and time = 3% hrs
For the 2nd part: Speed = 75 km/hr and time = 2% hrs
The distance covered = Speed x Time = 75 km/hr x o hr = 200 km

3
For the whole journey :

The total distance = 300 km + 200 km = 500 km

and, the total time taken = 3% hrs + 2% hrs = 6 hrs

Total distance covered
Total time taken
500 km 1

Eird =83§ km{hr (Ans.)

The average speed =

Example 6 :

A man cycles fromP to Q, a distance of 21 km, in 1 hour 40 minutes. The road from P is
level for 13 km and then it is uphill to Q. The man’s average speed on the level road is 15 km
per hour. Find his average uphill speed. |

Solution :
For the level road : Distance = 13 km and speed = 15 km per hour.
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Time taken =

Speed

Distance

For the uphill :

= — hours.

15

(21 — 13) km = 8 km

(8
And, time taken = E——E] hours  [1 hr. 40 min. = (1 +i‘9-] hrs = ihrs]
"3]S 60 3
el gt 12 4
TR 13] hours = —— hours = — hours.
i 15 5
i o
Speed = DIS'[ET.HCG COVETEEE= s km/hr = 8 x = km/hr
Time taken 9 4
5 =10 km/hr  (Ans.)
 TEST YOURSELF
1. If distance is in km and time in hours, the speedisin ..........
2. |If speed is in m/sec and distance is in metre ; the time is in ..........
3. Iftime is in min. and speed is in km/min. ; the distance is in ..........
4. 36km/hr=36x ... m/iss. . m/s and 5.4 km/hr = ................... m/s = ..... m/s.
5. 15mis=15%...  knih="" km/hrand 45 m/s =...ccccoueerinnnee kn/lv=_...i km/hr.
EXERCISE 8 (A)

1. () A carcovers a distance of 60 km in | 7. A part of a journey is covered in 1 hour
40 minutes. Find the speed of the car in 40 minutes at 75 km/hr and the remaining
km/hr. part of it is covered in 2 hours 50 minutes at

(i) A distance of 800 m is covered in 60 km/hr. Find :
30 minutes, find the SDGEd in km/hr. (|) the total |ength Of the joumey;
1 5 :
(i) Aboy runs adistance of 16 kmin 13 hrs; (i) the average speed during the whole
: : : journey.
_ f"_.'d nls spged in m/sec. : 8. Ramesh goes from station A to station B at the

2. () Eind _the distance covered by a bus in | speed of 40 km/hr and returns from station B

50 minutes at the speed of 42 km/hr. to station A at the speed of 60 km/hr. Find his
(i) Find the distance covered by an object in average speed for the whole journey.
2 minutes at the speed of 13-5 m/sec. 9. A journey of 540 km is completed in 7 hours

3. (i) Find the time taken to cover a distance of 30 minutes. If two-third of the journey is
120 km at the speed of 10 m/sec. completed at 80 km/hr, at what speed is the

(i) Find the time taken to cover a distance of remaining journey completed ?
660 m at the speed of 72 km/hr. 10. The total distance between two stations is

4. An aeroplane flies 750 km in 40 min. Find : 570 km out of which, 224 km is covered at

(i) its speed in km/hr; 56 km/hr, 210 km is covered at 70 km/hr and
(i) time taken by it to cover a distance of the remaining is co'_uered in 2 hou_rs. Find the
900 km. average speed during the whole journey.
5. Aman takes 150 steps in walking 120 metres. | 11- A distance of 33 km is covered in one hour
Find his speed in (i) m/s (ii) km/hr, if he takes 12 minutes. If the first 15 I_cm is covered at 'fhe
3 steps in one second. sr?eed of 25 kmdrfetr hour, find the speed during
6. Out of a total distance covered of 200 km, first 12 ';(e rde$almng lts anceA a0 1
half is covered at the speed of 60 km per hr £l A a':? tWolawns. A The g:e? ;gr:mown
and the remaining half is covered at 75 km/ (T IoWiT T at il avearHESpEEEen gl
b R hour and returns at the average speed of
. o 20 km per hour. Find the distance between the
(i) the total time taken to cover the whole wwo towns if the man takes 10 holrs on the
journey. bl
(i) the average speed for the whole journey.
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Downloaded from https:// www.studiestoday.com



: Downloaded from https:// www.studiestoday.com 5
13. A man takes 40 minutes to cover a certain 14. In how much time will a car, running at

distance at the speed of 6 km h~'. How much 60 km h~1, cover a distance of 600 km if it
should he increase his speed to cover the stops for half an hour after every 100 km ?
same distance in 30 minutes ?

8.3 | RELATIVE SPEED

Relative speed between two objects means, the speed of one object with respect to the other.
(i) When two objects are moving in the same direction;
their relative speed = difference of their speeds

i.e. if two objects are moving in the same direction with speeds 5 km/hr and 3 km/

hr, their relative speed = 5 km/hr — 3 km/hr = 2 km/hr

® > *—— >
Speed of 5 km/hr Speed of 3 km/hr

. Relative speed = 2 km/hr
(ii) When two objects are moving in the opposite directions;
their relative speed = sum of their speeds

i.e. if two objects, moving in the opposite directions, with speeds 5 km/hr and
3 km/hr, their relative speed = 5km/hr + 3 km/hr = 8 km/hr.

5 km/hr 3 km/hr
. ] k2 = 99— = o L
5 km/hr 3 km/hr

[Objects moving away from each other] . [Objects moving towards each other]
. Relative speed = 8 km/hr

Example 7 :

A and B are two places, 500 km apart. A car starts from A for B at a speed of 55 km/hr
and another car starts, at the same time, from B for A at a speed of 45 km/hr. Find the distance
from A where they will meet and how much time will the two cars take to reach the meeting
point ?

Solution :

Clearly, the cars are moving in opposite directions, so relative speed between the two
cars = 55 km/hr + 45 km/hr = 100 km/hr.

. ’ £ distance
Since, ime = speed
. . 500
Time after which the two cars meet = ﬁfl— hrs =5 hrs

Also, distance travelled by first car in this time = speed x time
= 55 km/hr x 5 hrs = 275 km

. Two cars will meet after 5 hrs at a distance of 275 km from A (Ans.)
8.4 | TRAIN
(i) If a train is to pass a man or a telegraph post, etc. ; the train has to travel equal to its
own length.

(i) If it is to pass a railway platform or a bridge, etc. ; train has to travel equal to its own
length plus the length of the platform (or bridge).
~ (iii) If a train passes another train going in the opposite direction or overtakes another

train going in the same direction, in both the cases, the train has to travel equal to
the sum of the lengths of both the trains.
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Example 8 :
A train 120 m long passes a telegraph post in 6 seconds. Find its speed in :
(i) m/s (i) km/hr
Solution :
(i) Distance travelled by the train = its own length = 120 m
and, time taken by it = 6 sec
L Digtance < RGN -
Speed of train = Tivig . 58 S80I 20 m/s (Ans.)
(ii) Speed of train in km/hr = 20 x % km/hr = 72 km/hr (Ans.)
Example 9 :

A passenger train, 150 m long, passes a railway platform, 200 m long, in 35 seconds.
Find : (i) speed of the train in km/hr,

(i) the time taken by the train to pass a stationary man;
(iii) the time taken by the train to pass a man cycling in the direction of train at the rate

of 9 km/hr.
Solution :
(i) Distance travelled by the train = length of the train + length of the platform
=150 m + 200 m = 350 m
Since, time taken = 35 seconds
Speed of the train = gg?;en:;
=10 m/s = 10 X % km/hr = 36 km/hr (Ans.)
(i) Distance travelled by the train to pass the stationary man = the length of the train
= .J50.m
and, speed of the train = 10 m/s

~.Time taken to pass the stationary man
_ Distance ~ 150m

06t s =15 sec (Ans.)

(i) In this case, the train and the man both are in motion; so their relative speed should
be taken. *

Relative speed between the train and the man
= 36 km/hr — 9 km/hr

= 27 km/hr = 27'>< 1—58' m/s = 7-5 m/s

Since, distance travelled by the train to pass the man
= its own length = 150 m
150

Time taken = =5 sec = 20 sec (Ans.)

8.5 | STREAMS

If the speed of a boat in the still water = x km/hr
and, the speed of stream (current of water) =y km/hr
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then, the speed of boat in the direction 6f thé current **= <™

(i.e. down stream) = (x + y) km/hr
and, the speed of boat in the direction opposite to the current
(i.e. up steam) = (x —y) km/hr

Example 10 :

A boat can travel with a speed of 13 km/hr in still water. If the speed of stream is 4 km/hr;
find: (i) time taken by the boat to go 68 km downstream.

(i) time taken by the boat to go 63 km upstream.
Solution

(i) Since, the speed of boat downstream = (13 + 4) km/hr = 17 km/hr
. Time taken by the boat to travel 68 km downstream = Distance
Speed
68
LT hrs = 4 hrs (Ans.)
(i) Since, speed of boat upstream = (13 — 4) km/hr - =9 km/hr

Time taken to go 63 km upstream = %3 hrs = 7 hrs (Ans.)

8.6 | MISCELLANEOUS

Example 11 :

A train travelling 50 km an hour leaves Delhi at 8.00 a.m. and another train travelling
70 km an hour leaves Delhi at 11.00 a.m. in the same direction. How many kilometres from
Delhi will they be together ?

Solution
Since, 11.00 a.m. — 8.00 a.m. = 3 hours

- The first train has a start of 50 x 3 km i.e. 150 km.
And, the second train gains (70 — 50) = 20 km in each hour.

-. The second train will gain 150 km in da8 hours = ia hours

20 2
15
— The required distance from Delhi = X 70 km = 525 km (Ans.)

Alternative method :
Let the two trains be together at a distance of x km from Delhi.

X
Time taken by first train to cover x km = 50 hours

X
And, time taken by 2nd train to cover x km = 70 hours

Since, 11.00 a.m. — 8.00 a.m. = 3 hours

—  The first train takes 3 hours more to cover x km.
L st G 3 o 7 X —5x a
= R el R
- ox = 3x 350 and ¥ 3%850, L gop
—

The required distance from Delhi = 525 km (Ans.)

el
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Example 12
1 . . .
Walking at -2— of his usual speed, a man is 1 > hours too late. Find his usual time.
Solution :

It can easily be observed that :

(i) to walk at half of the usual speed, the time required to cover a certain distance
is double of the usual time.

3 . . e (D
(i) torun at 5 of the usual speed, the time required to cover a certain distance is 3
of the usual time and so on.

3 : . 4 : ;
Since, the man walks at — of the usual speed, the time taken is — of his usual time.

4 %
: : 1
=5 E of usual time = usual time + 1 5 hours
4 § 3
= (——1 of usual time = — hours
3 2
e l(f.:-fsalt' —ghors
I.e. 3 usual time = 5 u
! 3 S 1
and, usual time = T hours = 45 hours (Ans.)

6. Two objects are moving with speeds 20 m s~! and 30 ms~'. The maximum relative
speed between them willbe = ............cceeeveee. = e ; when they move in ..........
directions and the minimum relative speed between them will be .......... ..........
g ; when they move in .......... direction.

7. With % of the usual speed, the time required, to cover the same ............... , will be
............... of the usual time.

8. % times of the usual distance means time taken will be .......... times of the usual

] time, provided ... i

EXERCISE 8 (B) _

1. A policeman follows a thief who is 600 m | 4. P andQ are two railway stations 560 km apart.
ahead of him. If they run at the speeds of An express train leaves station P to station Q
6 km h~1 and 5 km h~! respectively, how long at a speed of 55 km/hrand a passenger train
will the policeman take to catch the thief ? leaves station Q to station P at the same time

2. Two persons A and B are 350 m apart. If A can and at the speed of 25 km/hr. Find, when and
run at the speed of 7 m/sec and B can run at where will they meet.
the speed of 3 m/sec; find in how much time | 5. A man walks at the speed of 5 km h~! along a
will they meet each other, if : railway track. A train coming from behind him
(i) they run in the same direction ? , at 23 km h~! passes by him in 35 s. Find the
(i) they run in the opposite directions ? length of the train.

3. Two boys start running together from the | g A train, 125 m long, travelling at a uniform
same place at the speeds of 6 km/hr and 4 km/ speed, passes a stationary man in 3-75
hr. Find the distance between them after seconds. Find the speed of the train in km/hr.
6. mlfnutes, Y. ety g 7. Atrain 225 m long, travels at a uniform speed
()) inthe same direction; of 54 km/hr. How much time will it take to pass:
(ii) in the opposite directions.
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(i) a telegraph post ? s fakeit BY it to go 105 km downstream

(i) a platform 150 m long ? and return.

(iii) a bridge 105 m long ? 13. A train running at a uniform speed passes a
8. A train, 140 m long, passes a telegraph post bridge 275 m long in 15 seconds and another

in 14 sec. Find : bridge 425 m long in 21 seconds. Find :

() its speed in km/hr. (i) the length of the train;

(i) time taken by it to pass a platform 160 m [BRIeE g e tne train In km/hr,
long. 14. The speed of a boat in still water is 10 km per

hr. If the boat goes 37-5 km upstream in

9. Aperson is cycling, parallel to a railway track, 5 hours: find the speed of the stream.

at a speed of 10 km/hr. A train travelling in the s o |
same direction at 46 km/hr, passes him in 15. The speed of a boat in still water is 9 km/hr. If

22 seconds. Find the length of the train. the boat goes 54 km downstream in 4 hours;

find the speed of the stream.
10. A person is walking parallel to a railway line, e Lo o

at a speed of 5 km/hr. A train, travelling in the 16. Two trains start at the same time from two

opposite direction at 49 km/hr, passes him in stations and proceed towards each other with

12 seconds. Find the length of the train. speeds 40 km per hour and 45 km per hour
respectively. When they meet, it is found that

one train has travelled 40 km more than the
other. Find the distance between the two

11. The speed of a boat in still water is 8 km/hr
and the speed of the stream is 3 km/hr. Find:

(i) time taken by the boat to go 55 km stations.
downstream; : .
S : 17. A train travelling at 60 km per hour leaves
(i) time taken by the boat to go 30 km station A at 3.00 p.m. and an another train
S el _ leaves the same station in the same direction
(iii) the distance covered by the boatin 12 hrs at 5.00 p.m. at the speed of 75 km per hour.
downstream. How many kilometres from station A will the
12. A boat can travel with a speed of 22 km/hr in two trains be together ?
still water. If the speed of the stream is i)
8 km per hr; find : 18. Walking at 5 of his usual speed, a man is
(i) time taken byittogo 135 km downstream; 4 hours too late. Find his usual time.

TEST YOURSELF

18 18
1. km per hour i.e. km h-' 2.second 3.km 4. % 10, 5:4 x 1—58— 15 . O. B 54, 4.5 x 5 16-2
1
6. 20 ms~! + 30 ms~!, 50 ms~!, opposite, 30 ms-! — 20 ms~!, 10 ms~', same 7. distance, Lk

8
8. % , speed is the same

EXERCISE 8(A)
1. (i) 90 km/hr (i) 1-6 km/hr (iii) 3-13- m/sec 2. (i) 35 km (ii) 1620 m = 1.620 km

3. (i) 3% hrs = 3 hrs 20 min (i) 33 sec 4. (i) 1125 km/hr (i) 48 minutes 5. (i) 2.4 m/s (i) 8-64 km/hr

6. (i) 3 hours (ii) 66—25 km/hr 7. () 295 km (i) 65> km/hr 8. 48 km/hr 9. 60 km/hr 10. 63 % km/hr
11. 30 km per hour 12.120km 13.2kmh~' 14, 12 hrs

EXERCISE 8(B)

1. 36 min. 2. (i) 87-5 sec = 1 min 27-5 secC (i) 35 sec 3. (i) 0-2km (i) 1 km 4. After 7 hrs at a distance
of 385 km from station P 5. 1775 m 6. 120 km/hr 7. (i) 15 sec (i) 25 sec (i) 22 sec 8. (i) 36 km/hr

(ii) 30 sec 9. 220 m 10. 180 m 11. (i) 5 hrs (ii) 6 hrs (iii) 132 km 12. (i) 4-;_; hrs (i) 11 hrs 13. (i) 100 m
(i) 90 km/hr 14. 2-5 km/hr 15. 4.5 km/hr  16. 680 km _ 17. 600 km 18. 6 hours.

#

B B s - t D
e
R = o e = -
e
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