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QUANTITATIVE APTITUDE

TIME AND DISTANCE

The Speed of a body is the rate at which it is mov-
ing that is distance travelled in unil time. It is a mea-
sure by the distance, a moving body would cover in a
given time. Thus, we see that the distance covered by a
moving body depends on the speed of the body or per-
son and the time taken.

Basic Rules : _

() More distance, more time; at the same speed.

(i) More speed: less time; for the same distance.

(i} More speed; more distance in the same time.

(tv) If the speed of a body is changed in the ratio a

: b, the ratio of time taken to cover a given distance
changes in the ratio b: «.

Formulae : (i) Distance = Speed x Time

(i) Speed = Distance

Time
Distance
Speed

Conversion of Units :

*1km =1000m )

and, (ifif Time =

_  Jooo
xkm/hr = 3600 M/S{ | by = 3600 seconds

5
or, xkm/hr :ﬁx m/s

18
and, xm/s ="s—x km/hr

|Here,

km = Kilometre; m = Metre; hr = Hour; 5 = Sec-
ond]

Average Speed : If a certain distance is covered
in parts at different speeds, the average speed is given
by, ,

Total distance covered

Total time taken

Velocity : The speed of a moving body is called its
velocity if the direction of motion is also taken into
consideration. Though, speed and velocity are inter-
changeably used in daily life, the two are different quan-
tities. It is given by

Average Speed=

Net displacement of the body

Velocity = Time 1aken

Relative Speed :

(a) Bodies moving in the same direction : (i If
two bodies move in the same direction, the relative
speed of one with respect to the other is the difference
of their speeds. For example, if the two cars A and B3
move in the same direction at speeds of 40 km/hr and
30 km/hr respectively, the relative speed of A with re-
spect to Bis (40 - 30) = 10 kin/hr.

(i) When two bodies move in the same direction,
the distance between them increases/decreases at the
rate of difference in their speeds. In other words, in-
crease (or decrease) in distance between them after time
t s equal to the product of difference in their speeds
and time t.

Ex. 1. Two cars A and B start from the same point
at speeds 40 km/hr and 30 kin per hr respectively in
the same direction. Find the distance between them
after 3 hours.

Sol. Difference in speeds or Relative speed

=40-30= 10 km/hr.

.. Distance between A and B alter 3 hours

=10 x 3 = 30 kms Ans.

(b) Bodies moving in the opposite directions :
(8 Relative speed of one with respect to the other is
sum of their speeds.

(if) Increase or decrease in distance between them
equals product of their relative speed and time.

(i) The distance between two bodies moving to-
wards each other will get reduced at the rate ol their
relative speed (i.e., sum of their speeds). The time of
their meeting (or crossing) is given by,

Initial distance between the two bodies

Meeting time = T
Sum of their speeds

Ex, 2. A person covers 800 metres in 160 seconds.
Find his speed.
Distance 800 m
Time 160
Ex. 3. A person runs at 5 km/hr. How much dis-

Sol. Speed = =5m/s Ans.

tance he will cover in 4% hours?
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Sol. Time =4- hrs =2 hrs
2 2

Distance covered = Speed x Time

1
=5X—=— =22~
5" 3 5 kms Ans.

Ex. 4. A person walks at 3 km/hr. In how much
time he will cover 900 m?

Sol.: 3 km/hr=3x_> m/s => m/s
18 6
Time= %_QQ_TE._] 080 seconds. = 18 minutes Ans.
E m/s

Note : During all calculations the respective units
for distance, lime and speed must be made consistent
i.¢, all distances must be expressed in the same unit,
either metres or kilometres or yards as the case may
be. Similarly, all time values must be expressed in the
same unit, either hours, minutes or seconds.

Ex. 5. A person covers a distance d, kms al 5,
km/hr and then d, kms at s, km per hr. Find his aver-
age speed during the whole journey.

Sol. Time taken to travel d; kms at s; km/hr : t,

ff
A
51

Time laken to travel d, kms at s, km/hr: L,

= i?. hr.
52
Total time taken =t + 1,

= [ﬂ + -[{Z—-J hr, = [—————Szdl L ] hr.
3 L) TS

Total distance covered = (d, + d,) kms.
Total distance covered
Total time taken

Therefore, Average speed =

a'|+d2

- (s1d) +51d2)/ 515 hr

5152 (dy + )
.S‘zdl + .5‘|d2
In the case of return journey or

or, Average speed= km/hr
Special Case :
other similar cases
where d, = d, =d (say), then

_ 8% (d + d) - _2d NEy
Average speed = Tod+sd  d(s+s)
or, Average speed = 255 2 x Product of speeds
5+ 5, Sumof speeds
_ Productof speeds

Average of speeds

Note : In such cases where d, = d,, the average
speed for the whole journey is independent of the dis-
tance.

Ex. 6. A person leaves his house in the morning
for office and returns to his house in the evening. In
the morning he travels at a speed of 35 kms/hr but
during return in the evening his speed is only 25 kms/
hr. Find his average speed for Lhe whole journey.

Sol. Here the two distances covered at two differ-
ent speeds are equal i.e.,

d‘j = d_2
Therefore, Average speed = M
35+25
_2x35x25 _175
- 60 ? km/hr

or = 29% km/hr Ans.

1
Note : () Il a person covers ;th part of the total

journey at speed S; and the remaining journey at speed
5,, then his average speed for the total journey is given

by,

nS5.8;

Average Speed= ——=—
(n—1x5 +5;

m
(i) If a person covers ;th pagt of the total four-

ney al speed S, and the remajning journey at speed
S,, then his average speed for the total journey is given
by,

n 88,

Average Speed= —— =
(n—m)§) +mS$,

In both the above cases the total journey distance
does not appear in the final expréssion.

If different parts travelled at different speeds are
expressed as fractions of the total distance, for ex-
ample, mth part at speed S,, nth-part at 5;, pth part
at S, and so on, then

Average speed = m R p
— _+‘i+ ——
Si S 8

However, care should be taken to include all the
parts of the total distance in the denominator.

Ex. 7. A boy goes to school from his house at speed
5, km/hr and is late by I, hour. If he goes at S, km/hr
he reaches l; hours early. Show that the distance be-

b |
8ol. Let the distance between house and school be
Dkms.

5152
tween his house and schoal is 5§ (4 +4) km.



e g D
'Tyid tker to reacl'x school at speed S, = —
Stusrgm O 2TIoncd 5
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PR ! D
and time taken to reach schoool at speed S, = N
a 2

We ean write,

D D
2=
Si 52

11 S2-5
OF,D{S] SZ:|=£]+12 Qr, Dl: S]S2:|=ll+12

(515
Or, D_(SZ_SIJ(ll'i'[z)

Note : It is appropriate to remind once again that
in solving the problems the consistency of units al-
ways must be kept in mind, i.e., all time values must
be expressed in the same unit, and the same for dis-
tance and speed too.

We can generalize this relation as

31 87

D= 5 -5 (h-4)

with following sign convention:

() Late time : +ve ; Early time : -ve

(i) If D comes -ve, ignore negative sign as distance
can never be negative.,

4
Ex. 8. Walking at Elh of his usual speed, a per-

son is 2 hours late. How much time he usually takes
to travel the same distance?

Sol. Since the person walks at %th of his usual

speed, the time he takes is gth of his usual time.

|:Time ec when distance covered remains constant}

speed
Let the usual time taken be £ hours.

Then we can write %t =t+2

t
or, -, =:

or, t =8 hrs Ans,

Ex. 9. A person covers his onward journey at speed
Sy km/hr and the return journey of equal distance at
speed S, km/hr. If the total time taken during the to
and fro journey is T hours, what is the one way jour-
ney distance?

Sol. Let the one way journey distance he D kms,

Time taken during onward journey = {; = 52 hrs.
1

D
Time taken-during relurn journcy = t, :"5:2‘ hrs.

Total time taken during the complete to and fro
journey :
D, D _D5+D§ D(S+5)
—_— 4 — = =
5105 55 55,

TD(E......@_] DT[&}

T=I] +hh =

M2 SZ+SI

<. One way Journey Distance
Product of two speeds
Sum of two speeds

Note : This expression appears to be similar to
that for average speed. In fact, we can derive this ex-
pression from the relation for average speed derived in
Ex. 12,

= Total time taken x

25,8
Average speed = aind ot 28
Sl + SZ
2D
But, Average speed given = ?
2D 2515
T 5itS5
or, D=T ﬁ_
5 +5,

Ex. 10. A person walks from his house to his of-
fice at 4 km/hr and returns to his house at 2 km/hr. If
he spends total 6 hours on his to and fro travelling,
what is the distance between his house and office?

So0l. S; =4 km /hr, S, =2km/hr, T=6 hours.

D=T(ﬁ] :6Xﬁ=8 kms Ans.

S +S, 4+2

Ex. 11. Car Astarts from Pat time f, and reaches
@ 4t t,. Another car B starts from & at £ (later than
f,) and reaches P at fy. At what time do the two cars
meet on their way?

Sol. Let the distance PQ be D.

A's speed =

L=

B's speed =
f4 - t3
At the time of start of B, the distance already cov-

={t; -1, j X
ered by A {t5-14) Gty

ty—1 -
Remaining distance=p—| 3= |p - 275 p
=1 h-H

Relative speed of approach of two cars



=_D.._+ : D (‘4"3)""(‘241)
h=h f-8B " (-4)(ty-1)

Time taken by two cars.lo cover the remaining dis-
tance

X 0

L=t D
2=l
(r2-1) +(ta ~13) D
{1y 41)(‘4 —‘3)
The time at which two cars will meel

' =t + (2 —13)(ts - 15)

- (12 =15 )t = 15)

(=) +(ts —13)

(t2-t}+{ts 1)

or, They will meet at

= Second’s starting time +

(First’s arrival time - Second’s starting time)
(Time taken by second)

Sum of time taken by both

Ex. 12. A person covers a certain distance in 6
hours if he travels at 40 km/hr. Al what speed he must
travel if he has o cover the same distance in 4 hours?

S0l. D=S5xT )

Since, D remains constant in the two cases we
can write,

' i
D=5, T1=5T, or, 8 =Sz

5 8 =40xS or, S, =60 km/hr. Ans.

(Speed and time are inversely proportional if dis-
tance covered remains constant. More speed, less time
and vice-verscy).

EXERCISE

1. Buses starl from a bus terminal with a speed of
20 km/hr at intervals of 10 minutes,. What is the
speed of a man coming from the opposite direc-
tion towards the bus lerminal if he meets the
buses at intervals of 8 minutes ?

(1) 3 km/hr (2) 4 km/hr
(3} 5 km/hr (4) 7 km/hr

3
2. By walking at r of his usual speed, a man

reaches his office 20 minutes later than his usual
time. The usual time taken by him to reach his
office is
(1) 75 minutes (2) 60 minutes
(3) 40 minutes (4) 30 minutes
(SSC Graduate Level Tier-I1 Exam, 16.05.2010)
3. A and B started al the same time from the same

5
place for a cerlain destination. B walking at P of

A's speed reached the destination 1 hour 15 min-

utes after A. B reached the destination in

(1) 8 hours 45 minutes (2) 7 hours 15 minutes
{3) 7 hours 30 minutes {4) 8 hours 15 minutes
4. Two men start together from the some place in
the sarne direction to go round a circular path. If
one takes 10 minutes and the other takes 15 min-
ules to make one complete round they will meet
after
(1) 30 minutes {2} 33 minutes
(3} 40 minutes (4} 45 minutes
5. A man takes 6 hours 15 minutes in walking a
distance and riding back to the starting place.
He could walk both ways in 7 hours 45 minutes.
The time taken by him to ride both ways, is
(1} 4 hours (2) 4 hours 30 minutes
(3) 4 hours 45 minules (4) 5 hours
(SSC Graduate Level Prelim Exam, 27.07.2008)
6. A man completed a certain journey by a car. if he
covered 30% of the distance at the speed of 20km/
hr, 60% of the distance at 40km/hr and the re-
maining distance at 10km/hr; his average speed
for the whole journey was
(125 km/hr {2) 28 km/hr
(3) 30 km/hr {(4) 33 km/hr
7. Aboy has a few coins of denominations 50 paise,
25 paise and 10 paisein theratio 1:2: 3. If the
total amount of the coins is Rs 6.50, the number
of 10 paise coins is
(1) 5 2) 10
(3) 15 (4) 20
8. If p men working p hours per day for p days pro-
duce p units of work, then the units of work pro-
duced by nmen working rthours a day for ndays is
2 3

2
(1) prl 2 fﬁ"

i'12 nﬁ
3 I~ (4) ra

8. From two places, 60 km apart, A and B start to-
wards each other at the same time and meet each

2
other after 6 hours. Had A travelled with 3 of his

speed and B travelled with double of his speed, they
would have met after 5 hours. The speed of A is
(1) 4 km/hr. {2) 6 km/hr.
(3) 10 km/hr. (4) 12 km/hr.

10. A, B, and C start together from the same place to
walk round a circular path of length 12km. A
walks at the rate of 4 km/hr., B 3 km./hrand C

3 :
) km/hr. They will meet together at the starting

place at the end of

(1) 10 hours (2) 12 hours
(3) 15 hours {4) 24 hours
= ANSWERS ===
1.{3) 2. (2) 3.(3) 4. (1) 5. (3)
6. (1) 7.(3) 8. (4) 9. (2) 10. (4)






