CHAPTER

Time and Distance

Important Rules and Formulae

Di
Rule 1 Speed = ISI:anCE
Time
. Distance

or Time =
Speed

or  Distance = Time X Speed

Example 1. An athlete runs 200 m race in 24 s: Then,
his speed in km/h is
(a) 20 km/h (b) 30 km/h
{c) 40 km/h (d) 45 km/h ~
Sol;' (B) Sped =2 mfs = (— x 12 ‘5] km/h =30 kmih
24 2% 5

Total distance travelled
Tortal time taken

Rule 2 Average speed =

Example 2. A man completes 30 km of a journey at
6 km/h and the remaining 40 km of the journey in 5 h.
Then, his average speed for the whole journey is

(a) 5 km/h (b) 7 km/h
{c) 7.5 km/h (d) None of these
Sol. (b) Toral distance =(30+ 40) km =70 km

Tortal time taken = (% + 5) h=10h

Average speed =% km/h =7 km/h
Rule 3 If A travels with speed x km/h for t; hours and with
speed y km/h for next t, hours, then

xt, +yt
Average 5mﬂ=_::_+{f
1

Example 3. A man walks at the rate of 5 km/h for 6 h
and at 4 km/h for 12 h. Find out the average speed of the
man (in km/h). -

(a) 2 % km/h

J km/h
3

(b) 5 ;: km/h
€7 (d) None of these

Sol. (d) Tocal distance covered =(5x 6+ 4% 12) km =78 km
Total time taken=(6+12)h=18h |

Average speed = [ B] km/h= i 3 km/h

Rule 4 Tu convert speed frﬂm km/h to mfs muluply the
speed hy — eg, 36 km/h =36 X —a =10 m/s

18
= To convert speed from m/s to km/h multiply value by e

1
eg. Sm/s=5 x-g— km/h =18 km/h s
Rule 5 If a body travels a certain distance at x km/h and the
same distance is covered at y km/h, then the average speed
2
during whole journey = et km/h.
x+y

Example 4. A man covers half of his journey at 6 km/h
and the remaining half at 3 km/h. Then, his average speed
is

{a) 1 km/h (b} 2 km/h
{d) Average speed = g

(c) 3 km/h
=4 km/h

(d} 4 km/h

Rule 6 1f a man changes his speed in the ratio a : b, then the
ratio of time taken becomes b: a.

eg. If a man is to travel a distance of 30 km, he takes 5 h at
& km/h and & h at 5 kmn/h. Thus, the ratio of speed is & : 5 and
the ratio of time becomes™s : 6,

Rule 7 If two bodies are moving in the same direction with
speeds a and b km/h, starting from the same point at the same
time, then their relative speed is'(a —b) km/h. Bur, if they are
moving in opposite directions it is (a +b) km/h.

eg. Ram and Shyam travel in the same direction at 9 km/h and
10 km/h, then their relative speed moving in same direction
=(10-9)=1km/h and relative speed in opposite direction
=(10 + 9) =19 km/h.

Example 5. Two persons, 27 km apart setting out at
the same time are together in 9 h,.if they walk in the same
direction, but in 3 h if they walk in opposite directions.
Then their rates of w_a_\_lking (speeds).

(a) 2 km/h and 4 km/h  (b) 3 km/h and 5 km/h

{c) 4 km/h and 8 km/h  (d) None of these
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Sol.  (d) Let the firg Person be walking fasted with speed x km/h
and second walking with speed y km/h,

Case | Both walking in same directions
Distance travelled by first in 9 h =9x km

Distance travelled by second n9 h =9 y km
As both are 27 km aparg.

& E}x—E}y:E?:;-x—y:} (1)
Case Il Borh walking in opposite directions
<. Distance travelled by faster in 3 h = 3x

Distance travelled by slow in 3 h = 3y
50, by condition 3x + =27 = x+y=9 i)
On adding Eqgs, (1) and (). we get = 2x =12 = x = 6 km/h
Put the value of x in Eq. (1), we get

6+y=9=sy=3km/h

So, thew speeds are 6 km/h and 3 kmjh.

Rule B if a train of length ' metres passes a post or pole, it
travels a distance equal to its own length Le, | merres,

Example 6. A100m long train is moving at a speed of
60 km/h. In what time will it cross a signal pole?

(a) 6 s (b} 12 5

{c) 155 (d) None of these
Sol. (a) Here, speed of train = 60 km/h = 60 %:%E mis

<. Time taken to pass the pole = Time taken to cover a distance
of 100 m at speed 015—; mfs = mﬂx%:ﬁs

Rule 9 \When a train is passing the other train completely
(whether mowving n the same direction or in opposite
direction), the train will cover a distance equal to the sum of
the lengths of the two trains.

Example 7. Two trains 130 m and 110 m in length are
running towards each other on parallel tracks, one at the
rate of 32 km/h and another at 40 km/h, respectively. In
what time will they be clear each other from the moment
they meet?

(a) 6 5 (b) 10 s

fc) 12 s (d) None of these
Sol. (c) As trains are moving towards each other so relative speed of

5
the tran=32+40=72 kmn/h. =72 % E:Eﬂ m/s

Time taken by train in passing each other
_ Distance equal to sum of length of times

Relative speed
=M=(§i‘2]s=m
. 20 20

Rule 10 If a train of length I, metres passes through a bridge,
a platform of length I, metres, the running train travels a
distance (I, +1,) metres.

Rule 11 If a train or body of length I, metres and speed

v, m& Another train of length |, metres and speed v, m/s are
,:mn,ng on two parallel tracks in the sanie direction, then the

I+

. ? .
" SEeCon
faster train will over take slower In _ conds, if Ev, h”z

| 2

and in bt seconds, if (v; >¥).
v =¥

i 140 m |
le 8. Two trains 120 m and 1 ong
Emfm‘:g towards each other on parallel lines at 33} g

and 40 km/h, respectively. In what time will they pe ey
each other from the moment they meet?

{a) 65 {b) 12 s
()13 s {d) 155
Sol. (c) Distance travelled by trains
= Length of both trains =(120+ 140)m =269 p,
Relative speed of trains =(32 + 40) =72 km/h

(- Trains are running in opposite dnrm'm}

=[?2 xi]mh:w mys
18
.~ Time taken to cross each other = (%] =135

Example 9. Two trains of length 110 m and othe
130 m travel on parallel track. If they move in the same
direction, the first one faster takes one minute to pass the
other completely. If they move in opposite directions they
pass each other in 3 s, then the speed of the trains is

(a) 41 m/s and 39 m/s (b} 32 m/s and 43 m/s
(c) 42 m/s and 38 m/s {d) None of these

Sol. (c) Let v, be the velocity of fast train and v, be the veloity of
slower train

1104130
h=v:
1104130

Wtuy
On adding Eqs. (i) and (ii), we ger v, =B84
= =42 m/s

in Eq. (ii), we get v, =38 m/s
Rule 12 If two trains of lengths |, and I, km are moving

in opposite direction with speed u km/h and v km/h,
respectively, then the time taken to cross each other

I+
= ['1—2—] hour,

=605 =3 v —v, =4 Al

Again,

=3 ﬂl-",‘l-l-l',——-aﬂ "':IHJ

and pur the value of Y

u+v

Example 10. Ty, trains 132 v
I m and 108 m lond

running in opposite direction, one at the speed of 32 Rmﬂ:
and another at the speed of 40 km/h, respectively. In
time will they clear each other?

@12s  b)2as (365 () 525
Sol. (a) Length of first train in km =1—32-="-l'i3"2 km

1000

Lengch of second train in km = E =008 km
- ‘tm




h+1;=0132+ 008 = 0240 kn
and vty =324 40=72 km/h

« Time taken to cross each other = (.{.}ﬂ] h
72

{0240
= —E—xsﬂxm s=12%

Formulae for Problems on Boat
and Stream

Rule 13 If the speed of a boar (ora body) in still
x km/h and that of stream be y km/h, then

(a) Speed of boat downstream = (x + ) km/h

(b) Speed of boat upstream =(x — y) km/h

water be

Example 11. A sailor goes 8 km At _
and returns back in 1 h. Then the speed of the ';‘;H’;f i?! r;m
water and the speed of the current s
(a) 5 km/h and 3 km/h  (b) 10 km/h and 2 km/h
(c) 7 km/h and 10 km/h  (d) None of thesa
Sol. (b) Lex the speed of the sailor in sull water =x km/h

and Speed of the current {stream) =y km/h
Speed of the sailor downstream = (x +y} km/h
and Speed of the sailor upstream =(x —y) km/h
~ Time to travel 8 km downstream =40 min - h
i

= i=_- = x+y=—2j=‘|2

x+y 3 2
= X+y=12 i)
Time o return=1h
= 8 =1 = x—f:,ﬂ ...(ii}

=y

On adding Eqs. (i) and (i), we gerx=10and y =2
Here, speed of sailor =10 km/h
Speed of stream =2 km/h

Speed of sailor downstream =10 +2=12 km/h
Speed of sailor upstream =10 —2=8 km/h

Example 12. A boat goes 70 km in 10 h along
the stream and returns back the same distance in 14 h.
Then speed of boat and the stream is
(@) 6 km/h and 1 km/h
(b) 3 km/h and 2 km/h
(¢) 9 km/h and 3 km/h
(d) None of the above
Sol, (@) Let the speed of the boat in still water =x km/h
and speed of stream =y km/h

Speed of boat downstream =(x+ y) kmifh

Speed of boat upstream =(x =) km/h
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_ Distance

Speed

Time
Here,

For downstream, 10= .4 = 10x+ 10y =70
x4y

= x+y=7 L)
For upstream, 14= i = Vx =14y =70
Sl 4
= x—y=5 (i)
On adding Egs. (i) and (ii), we get
=1l =x=6

Put the value of x in Eq, (ii), we get

E-y=5=y=1

- Speed of the boar in still water =6 km/h
Speed of the boat in stream =1 km/h

Example 13. The speed of a boat in still water is
10 km/h. If it can travel 26 km downstream and 14 km
:.tpstream in the same time, then the speed of the stream
5

(a) 2 km/h {b) 2.5 km/h
(c) 3.2 km/h (d) None of these
Sol. (d) Let the speed of the stream = x km/h
** Speed of boat in still water =10 km/h
Speed of boat downstream = (x + 10) km/h
Speed of boat upstream ={10 - x) km/h

< Time taken to cravel 26 km downstream = h
104+ x
Time taken to travel 14 km upstream = h
10=x
it 26 14
= By condition, = =3 26010 — %)= 14[10+ x
4 W+x 10-x i ) l: )
= 260 —26x =140+ T4x = 40x =120
= x =13 Here, speed of stream =3 km/h

Rule 14 Let the speed of boat in downstream =u km/h
Speed of boat in upstream = u km/h, then

.
(a) Rate in still water =5 (u+v) kmih

(b) Rate of current = % {v=v) km/h

Example 14. The speed of boat upstream and speed
of boat downstream are 7 km/h and 13 km/h, respectively.
Then the speed of stream and speed of boat in still water
is

{a) 10 km/h and 3 km/h (b) 15 km/h and 9 km/h

{c) 20 km/h and 6 km/h (d) 40 km/h and 12 km/h

Sol, (o) Speed of boat in still water
=§{?+13}=§t10] =10 km/h

Speed of the stream =%{13-?}=%|{6}=3 kmih




10.

1l.

Exerci

. A car completes a journey in 6 h with a speed of

50 kmvh. At what speed must it travel to complete the

journey in 5 hi
(a) 60 km/h  (b) 55 kmfh [c) 45 km/h (d) 61 km/h

Kiran covers a certain distance 80 kmy/h and returns

back to the same point at 20 km/h. Then, the average

speed during the whole journey be
(a) 35 kmfh  [b) 32 km/h [c) 30 km/h [d) 28 kmfh

Normally Sarita takes 3 h to travel between Iwo
stations with a constant speed. One the her speed was
reduced by 12 km/h and she took 45 min more 0
complete the journey. Then, the distance between the
two slations is

{a) 60 km (b} 120 km (c) 180 km  {d) 95 km

Rani goes to school at 10 km/h and reaches the school
6 min late. Next day, she covers this distance al
12 km/h and reaches the school 9 min earlier than the
scheduled time. What is the distance of her school
from her house?

{a) 16 km (b) 12 km () 10 km (d] 15 km

A man travels first 50 km at 25 km/h next 40 km
20 km/h and then 90 km at 15 km/h. His average
speed for the whole journey (in m/s) is

(a) 18 [b) 5

[c] 10 (d) 36

A boy is running at a speed of p km/h to cover a
distance of 1 km. But due to the slippery ground, his
speed is reduced by g km/h (p > g). If he takes r hours
to cover the distance, then

[a]1=ﬂ [h}lnp-l-q [chr=p-gq [d]1=.!:l—t?
r p+4q r r

A train passes telegraph post in 40 s moving at a rate
of 36 km/h. Then, the length of the train is
fa) 400 m (b)) 500m [c) 450 m  (d) 395 m

A scooterist travelled at 21 km/h and the rest at
24 km/h. Then the distance travelled in 10 h is

[a) 204 km (b) 224 km

(] 220 km (d) 422 km

A man runs up a stream 13 km and downstream
28 km taking 5 h each time. Then, the velocity of the
current is

(a) 1.5 km/h (b) 2.5 km/h

el 2 km/h {d) Mone of these

A person can run around a circular path of radius
21 m in 44 5. In what time will the same person run a
distance of 3 km?

[a) 18 min 40 s {b) 16 min 30 s

(c) 18 min 30 s [d) 16 min 40 s

A car is ahead of a scooter by 30 km car goes at the
rate of 50 km/h and the scooter goes at the rate of
60 km/h. The scooter overtake the car after

fa) 3h b) 35 h
() 4 h (d) 3:}h

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

_ The average SP‘Wt the rate of 30 km/h during e

d (correct to one place of degi
' of
. t.rﬂli{l'-lmm];?lig y during the second 10{} h'ﬁrq
;gu K during the third 100 km is :
() 38.1 kmfh (0] 382 kmfh () 383 km/h (d) 385y,
i r i i the SPEEd of TI

700 m long is runmng at
ﬁtiia::uises a tunnel in 1 min, then the length m
in metres) is
tm!‘;?e;ﬂém (b) 525 {c) 515 (d) 505

s whose lengths are 180 m and 229
guegﬁgfy are running in directions opposite 1o u::
s th respective speeds of 40 kmm

?.Em. #me taken by them in crossing one angp,,
be
w?:] 185 (b) 165 (c) 20 s (d 175

Two towns Aand B are 250 km apart. A bus starts fg,

At B at 6 am at a speed of 40 km/h. At the same tig,

an:lher bus starts from B to A at a speed of 60 kmpy,

The time of their meeting i
@8:30am@b8am (9am  (d9:15am

A train T, leaves a place P at 5 am and reachs

another place @ at 9 am another train T, leaves {ke

place Q at 7 am and reaches the place P at 10 : 30 am

The time at which the two trains cross each other is
(a) 8:26am (b) 7 : 56 am(c) 8 : 15 am (d) 8 am

Two towns A and B are 160 km apart. A bus starts fom
Ato B at 7 am at a speed of 50 km/h. Another bus
starts from B to A at B am at a speed of 60 km/h. The
time of their meeting is

(a) 10 am (b) 9 : 30 am

[c) 9 : 00 am ([d) None of these

A certain distance is covered at a certain speed. If hal
of the distance is covered in double time the ratio o
the two speeds is

(@) 4:1 Bh1:4 (g 2:1 (d)1:2

A boat'goes downstream in half the time it takes 0 ®
upstream, then the ratio between the speed of the bo!
in still water to that of stream is

fal 3:1 By1:2  (g1:3 () 2:1

Two trains start running at the same time from M
slations to 210 km apart and going in ©

directions cross each other at a distance of 100 K
from one of the station. The ratio of their speed #

El11:9  m1w:1 (11:10 (@o:N

A boat goes 30 km upstream and 44 km downste®”
in 10 h. In 13 h it can go 40 km upstream and 53
downstream. The speed of the boat in still wate!

G okmh (o) Bkmh (o) 4 kmh () 3kl

A police car is ordered to chase a speeding car ')
peeding ¢
5 km ahead. The car is travelling at an averag® SP:;
of 80 km/h and the police car pursues it at an i
speed of 100 km/h. How long does it take
police car to overtake the other car?

@17 min  (b) 19 min () 13 min (@) 15 ™
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23. PninfsAundBure?ﬂkm&panunahjh ; : .
starts from A and another car starts from 3 :T::' At 32. A train covers a distance in 50 min, if it runs at a
time. If they travel in the same direct| e same speed of 48 km/h on an average. The speed at which
i At Ar fhey traval tovs clion they meet in the train must run to reduce the time of journey to
r;]t]a What 7% 0 speedsargts t?naCh uﬂ;ﬂ Sy e 0 inin, will be
§ [+ -
(3) 30 km/h, 40 km/h () 36 kmfn, 40 kmfh @) 10 kmih " (0) 20 kfh (c) 40 ke/h (o) 60 kamf
() 119 km/h, 20 km/h (@) 40 km m’ 50 km/h 33. f garjtravués;lnng the fnulr sides of a square at speeds
: ! <V, 3vand 4v, respectively. If u is the average speed
o stud;ﬂtl":gﬂﬁﬂ]ﬁ hlfi[hﬂ}lse at 5 km/h and reaches of the car in its travel around the square, then which
his sc u:crl s hEL his speed had been 6 kmyh one of the following is correct? (CDS 2011 1)
he would have reached 15 min early. The distance of () u=2.25v (b) u=3v
his school from his house is fe) veu<2v (d) 3v< u< 4y
@skm bI25km (9 375km (9 50 kn 34. A boy walks from his h
¢ . . oy W rom his house to school at 2.5 kmyh and
M:r‘::lnfra?ilzs it:lfeg:;ﬂnm ttll'lﬂt a car runs on 1 L of arrives 12 min late. The next day he walks at 4 knvh
Pehi h it is driven, It b5 LI2 Squars of the speed at and reaches the school 15 min earlier. What is the
::-I; 3‘6 STk At wl;at E’;\E’zsdas t':'unl &:t_ 25 krn..l'_]. al a speed distance from his house to school? (CDS 2009 1)
run of 36 km/L? ould it be driven to get a 3 @2km o) 25km (J3km  (d) 35 km
fa) 125 kmfh (b) 25 km/h () 30 & 5. A train of length 150 m takes 10 s to cross another
tandi . (© mh (d) 40 km/h train 100 m long coming from the opposite direction. If
A man standing on a railway platform observes that a the speed of first train is 30 km/h. What is the speed of
train going In one direction takes 4 s to pass him. second train? (CDS 2009 1)
Another train of some length going in the opposite (@) 72 km/h (b} 60 km/h (¢} 54 km/n (d) 48 km/h
ﬂ_.lIECT.IOII. takes 5 s to pass him. The time taken 36. A N ) :
[in seconds) by the two trains to cross each other will - A student moves v2 x km East from his residence and
be then moves x km Morth. He then goes x km
32 33 40 49 North-East and finally he takes a turn of 90° towards
(a) ? (b) ? ] ? ) = right and moves a distance x km and reaches his
9 school. What is the shortest distance of the school from
27. A motor boat takes 2 h to travel a distance of 9 km his residence? (CDS 2011 NI}
down the current and it takes 6 h to travel the same (a) (22 +1)x km (b) 3x km
distance against the current. The speed of the boat in '
still water and that of the current (in kmy/h, (0 242x km d 3ﬁx .
respectively are 37. The speed of a boat in still water is 11 kmvh. It can
fa) 3, 1.5 (b) 3, 2 (c) 3, 25 (d 3,1 g go 12 km upstream and return downstream to the
28. A bullock cart has to cover a distance of 80 km in engine point in 2 h 45 min. What is the speed of
10 h. If it covers half of the journey in (3/5)th time, stream? (CDS 2010 1)
what should be its speed to cover the remaining (3 5 kmlh (6} 4 km/h [c) 3 kmih  (d) 2 km/h
distance in the time left? = 38. A train crosses a telegraph post in 8 s and a bridge
fa) 5 km/h  [b) 10 km/h (c) 15 km/h (d) 18 km/n 200 m long in 24's. What is the length of the train?
29, A certain distance is covered at a certain speed, If half (GO 2008 1)
of this distance is covered in triple the time, the ratio (3 100m (0)120m (o) 140m  (d) 160 m
of the two speeds is . 39. Two persons P and Q start at the same time from city
fa) 3:1 (b) 2 :1 () 6:1 @ 1:1 A for city B, 60 km away. P travels 4 km/h slower than
30. A man, on tour, travels first 160 km at 64 kmy/h and the Q.Q reaches city B and at once turns back meeting P,
next 160 km at B0 km/h. The average speed for the 12 km from city B. What is the speed of P?
first 320 km of the tour, is (CDS 2009 1)
fa) 7111 kmjh (b) 7131 km/h (a) 8 kmfh (6] 12 km/h (c) 16 km/h (d) 20 km/h
(@) 71.21 km/fh (d) 7141 kmfh 40. A motor boat takes 2 h to travel a distance «- 9 km
: 2 3 . hes his down the current and it takes 6 h to travel tt same
- el al speed, a man reac :
31. By walking at 1 of his usual sp ) . distance against the current. What is the speec f the
office 25 min later than usual. HLS_usuﬂld ﬂ;‘;ﬂ is boat in still water in km/h? (CDS _o10 11)
() 60 min  (b) 70 min (¢} 75 min  (d) 8O min (a) 3 (b) 2 (©) 15 d) 1
Answers
, 6. (d) 7. (a) B. (b) 9. (a) 10. (d)
1. (a) 2. (b) 3.0 & Eg; = E:; 16.(b)  17.(c) 18.(a)  19.(a)  20.ic)
n8 B9 @ ES By 28 £§ 28 28 0
£ 5 . 3§ . d . (& 0
31, (o) oy E 3 2. (© 34.(c)  35.(0) 36. (b) 37.(@) 38 (a) {
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. Average speed =

Hints and Solutions

Distance = Speed X Time
So, let speed be v km/h, Then, 6X50=5Xv
650 =0 km/h

—— | p=

Uiy =2x80x20
Uy + ity B0+ 20

=32 km/fh

. Let her speed be u and distance is constant. Then,

ux3=(u-13) %.- [3h+-i5 min=%h:|
_45%4

u= =60 km/h

. Distance = Speed X Time = 60 % 3=180 km

. Let distance be x km and the difference of two times 1 15 min

Toral distance covered =50+ 40+ 90= 180 km

0
Toral time raken = -5—+iu-+ catl W6 10h
25 20 15
- Average speed for the whole journey

=1j—u=13km.rh

10

18 Icrru.ih:la_l—:E mis=5m/s

Actual speed of boy=(p - g) km/h

Time raken to cover 1 km=——
p—9

1
5 —_—
p-q
1
or -=p=q
r
rate 36 km/h.

Lengeh of train = Distance covered in 40 s 2t

5
Length of train=40X36X :l—a-=400rn

2w24%21 =224 kit
24+ 21
ed in 10 h =10%22.4 km =224 km

Average speed =

<o, distance travell
Let speed of boat =X km/h and
speed of current =Y km/h
Speed in upstream =X -y

Speed in downstream =x+y .
50, 5(x —=y)=13 ()
5{1. +}"}= 28 [It]

i) and (ii), we get

On solving Eas. (
1

y= 15 km/h

10. Distance

11. Distance berween

travelled in 445 =2mr

=2:-(Ex?1=132m
7
132
pd =—=3m/s
S0, spel FF
3000
Time taken [0 rravel 3 km= -—3—
=1000%
=16 min 40 5

car and scooter = 0 km

Difference of velocity =60="50= 10 km/fh
$o, the time taken by scooter (O travel 30 km extra, then ¢

30
when its speed 10 km/h more =E=3 h

i
12, Average speed = -1—5: ﬂ
3p 40 50
o 30 _300X€_353kmh
0.5, 2 47
—+=+=
-

13. Speed:[??xljﬁ-] mis =20 m/s

Let the length of tunnel be x metres.

A =50 = x =500
20

%o, length of the tunnel =500 m
14. Speed of trains is 40 km/h and 50 km/h.
So, relative speed =(50+ 40) km/h

-=[9ﬂxi] m/s =25 m/fs
18

Then.

Distance to be covered = 180+ 220=400m

S0, time taken= ﬂ"i =165%
25

15. Let the buses meet x hours after 6 am.
So, the distance covered by the two buses is 250 km
40 + 60x =250

N=E=25h=2 h and 30 min
100

So, they will meec ac & : 30 am.
16. Lec the distance between PandQ be x km 37
two trains meet y hours after 7 am.

1
So, T, covers x km in 4 h andT, covers in 35 h.

gt

Speed of trainT, =E km/h

Speed of trainT, = 2_:- kmi/h




17

18.

19.

2.

2.

f
[l

By quEﬁEiDr‘h

xy+2) 2 _
4
[y+2}+£=1
or 4 7
14
ot }'=Eh=56min

G, Lrains will meetr at 7 : 56 am,

Let they meet x hours after 7 am,

. 50x+60(x—1)=160

or 1M0x=160+60=220=2x=2 h
5o, they will meet at 9 am,

Let x km distance be covered in y hours.

o, Speed in this case= 2 km/h
y

Speed in second case:;_r"'z?:ixl:f-kmm
2y &
» Ratio of first and second speed
o X i Reix
BE=—=l—-=4
) vy 4

Let the speed of the boat in still water be x km/h and that of
the stream bey km/h. Also, let k be the distance travelled, then

k _l k
x+y 2\x-y

or L= =x+y=x=Y=xy=31
Lec their respective speeds be x km/h and y km/h, respectively.

Then, the time taken by first train to cover 110 km = Time
taken by second train to cover 100 km.

or -—=— 2 xy=11:10

Let speed of boat in still water =x km/h

Let speed of currenc=y km/h
Downstream speed = (x +y) km/h
Upstream speed =(x —y) km/h
According to question,
. B
Xx—yp x+y
P

X=y x+y

)]

i)

let — =y and Yy
A=y x+y
Then, 30u + 4év =10
40u +5%=13
On solving the above equations then, we get
e I
5 n
x=y=5Sand x+y=11
On salving the above equations then, we get
x=8y=3
Ths, the speed of boat in still water =8 km/h

Time and Distance

22, Distance travelled by thief car in one hour = 80 km

Distance travelled in one hour by police car =100 km
So, police travels extra 20 km in 1 h,
50, to overtake thief, police car has to travel 5 km extra.

; 5 1
a Tlﬂ']g::-—.:—hz}srn'
20 4 i

23. Let the speed of car at A be x km/h.
Let the speed of car at B be y kmyh.
Distance cover by car A in one hour =x km
Distance cover by car B in one hour =y km
x+y=70
Distance travelled by car Ain 7 h=7x
Distance travelled by carBin 7 h=7
Te=Fy=MW= x=y=10
50, adding Egs. (i) and (ii), we ger 2x=80
% =40 km/h and y =30 km/h

24. Let the distance of schoal from house be x km.
The difference of time taken =25 min

Time in first case beT, =‘51

Time in second case be?',=§

43

o T|"‘T1=§=3“;x‘-£ﬂﬁ
60 5 6 &0
Gx_..
=5 Sxtg wqu=x-125km
30 &0 2
25. Lec the speed of car be v and distance covered by car in

one litre A

1 K
L Ax—=A=—

vt vl

Then, A=25 andv=30
So, 25=i=&x=900x25

(308
=4 K =27500
v . 22500

vt

Now, when A=36

3 22500 ||225m 150
VW EmE— == — =
6 36 -]

Speed of v=25 km/h
26. Let the length of each train be | metres.

Speed of first train= G] m/s

=

Speed of second train = [—;—:] mis

As both trains are moving in opposite direction,
=+  Relative speed = [%+ f_:] mis
= 2 mfs
20

Time raken to cross cach other
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o
= Time raken to cover 2/ m at speed (E] m/s

A (Il]x?] 40
m|—|s= =—3%

o 9 9
’ 20
27. Speed of boat in downstream ===45 km/h
Speed of boat in upstream = = =15 km/h

. Speed of boat in soll water == {45+ 15)=3 km/h

= o Mo

Speed of current = l—:{ii.S - 1.5}=% =15 km/h
28. Toral distance to cover in 10 h =80 km .
If it covers 40 km in gth of ume e, 40 km in6 h,

Remaining ume=10-6=4 h
Remaining distance = 40 km

Required speed = (40 + 4) km/h= 4—3 =10 km/h

29. Ler a km be covered in b hours
Then, speed of objecr in first case:E km/h

As half of this distance 1s covered in triple the time.

Then, speed of object in second case =%f— = [i] km/h

1
Ratio of speed =—: —==-:1==6:1
s 6

30. Case | Distance =180 km, Speed = 64 km/h

Case Il Distance = 160 km, Speed = 80 km/h
- Average speed for 320 km of tour
_ 2X64X%8B0_2X64%80

&4 + BO 144

=7111km/h

31. Let initial nme taken =t hours

Tirne raken when travelled at speed % of usual speed

t hours

Il
|

It

[=t=15

[P -8

= %:25 = t=75min

32. Distance travelled in one hour = 48 km

4
. Distance travelled in 50 min = £x 50 =40 km

; 40
Time to be reduced in 40 min =E h

' 40 _ 40%60
Required s =——=——=60km/h
equired speed T P

33, Let side of a square be .

- #
D
v
X i‘lr' 2V -~ X
v
» B
A X

- X
[ i i . oime will be ==
To cover x distance In 3 side AB, -

Simularly,

. . - X
To cover x distance in 2 side BC, time will be= ..2;

- . . w i
To cover X dus:ance_ in a side CD, time will be = =

; . ] X
and to cover x distance in a side DA; time will be=—

i
Toral distance

-+ Average speed ()= Total Gme
_ (x4xtx+x)
T N
v v W
= I“:’ 1=ﬂ=!'92"
Pstate o
2 3 4

which lies in the interval v u<2v.
34. Let the normal speed of boy was x km/h and his normal tim

was t hours. _

By given condition, d = (l: + %] ®x25 -0

and d=[t—E]><4 i
60

On dividing Eq. (i) by Eq. (i), we get
1

t+-|x2.

( 5)’( A

( _l)xﬁ,
A
Y [PLY 1 ~1h
Blt ; =5 t-]-g ;;Bt...z:i.'.']—__u}_ﬂx:z]ﬂt-‘i

On putting the value of t in Eq. (ii), we get

1-—
1

15 3
d=|1-— Keg=lwi=
&0 : 4=3km

35. Time taken to cross the trains = 150+ 100_ where x is the s
= + x
of second train,

[%0x3-
= 0=""200 -
25+3x=:25ﬂ+3(}x 750
=5

3“"‘=5m=$x=§_f- mis

50 18
A==
3 x S &0 km/h




Time and Distance 45

G. In ﬁBCD, ! )
3 38. Let the speed of a train be x m/s and length be y metres.
lst condition, Whent =8¢
, Distance y
Time s ———— = ==y =fix :
Speed ” ¥ i)
lind condition, When t =24 5, speed = x
West Relative distance =y + 200
Time = Relative distance
Speed
3 H jr'+2m
£a [ —— -
South 2 p = 2x =y +200
BD? =BC? +CD = x? 4 x? - = 24x = Bx +200 [from Eq. (1)]
=  BD=+2x = 1sx=zm=x=?'
=  BD=AE=+2x . From Eq. (i), we gec
COE=0A+ AE 75
= z-x-rﬁ.x:zﬁx y=3x53b(-i-=1(.ﬂm
R 39. Distance between P andQ = 60 km
B z'_ 1 / P al
0D =0F* +DE Ciya @M oy B
- Minimum distance,
= r’ e Let the speed of Q =x km/h
0D=@V2-3)" +x and the speed of P = (x — 4) km/h
=8 + 5" =3x km Distance travelied by Q tll they meet=60+12=72 km
; 72
37. Let speed of boat, 5, =11km/h Time taken by Q il rheymeec:T
and speed of stream be S, Distance travelled by P till they meet = 60=12= 48 km
In upstream, 11~51n:—2 Time taken by P ill rfwynteq'z{:%
x"—r
1
12 Since, time taken by both will be equal,
= b= h 71 48
1-5, & P,
12 X x—4
and in downstream,11+ 5, = t_ =4 . 7214—288=48x
1 = 24x =288 = x=12 km/h
= by Speed of P=x—4 =12 - 4=8 km/h
"':;1 40. Let the speed of motor boat=x km/h
Also, t, +t;=3+5 and the speed of water =y km/h
1 iven condition,
-4 B S L S By give s |
1=5;, 11+§,; T=2==1x+2y=9 i)
Xty
22
= 12 : =275 N"‘fg )
f 121-5; and ——=6=26x—&=9 (i)
), VX2 e .
£ 121-5;= 275 _ On saolving Eqgs. (i} and (i), we get
= 121-53=96 x=3 km!hra;ja y=;.5kkm|:h
2 5; =5 Hence, the speed o t=3km/
= S, =5km/h




