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Chapter - 12

Speed, Time and Distance

ETime and Distance Quick Maths Formulasj

— Speed = Distance / Time
— If the speed of a body is changed in the ratio a:b, then the ratio of the time taken changes in the ration b:a.
— If a certain distance is covered at x km/hr and the same distance is covered at y km/hr, then the average
speed during the whole journey is 2xy / (x+y) km/hr.
— Required Distance = [(Product of two speeds) / (Difference of two speeds)] *Diff between arrival times.
— Required Distance = Total Time Taken * [(Product of two speeds) / (Addition of two speeds)]
— Distance = (2*Time*S1*S2) / (S1 + S2)
Where S1 = Speed during first half and S2 = Speed during second half of journey.

Scan here to get the full SSC CGL Tier 1 Maths Short Tricks & Formulas PDF.

( Foundation ]
Solutions 110
4. (d); Speed of the train = = m/sec.
, _ 50+40+90 . (165+110)
1. (c), Averagespeed = m Required time = — ¥
25 20 15 275
=——x3=75sec
_ 180 180 _ ... o 110
24246 10 mp 5. (d); (Length of the 1% train + Length of the tunnel)
. =speed x time
g totaldistance 5,64 4x12
2. (c); Averagespeed= ", ;... ==————
© gesp total time 6+12 X + 700 :72;5x(1x60)
:30+48:7_8 =E=41km/hr X +700=20x 60
18 18 3 3 X + 700 = 1200 = x = 1200 - 700
1 X =500 metres.
. 10=
distance 51 1 17 200 + 200
3. (b); Speed =———° =TS =7 %3 =75 Km/hr 6. () Speed ofthetrain =#
.. Required distance =speed x time
q P 400 20x 18
17 =——=20m/sec= ><?km/hr
= x5 =17km 20
5 =72 km/hr
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7. (b); Since the trains are moving in opposite direction

10. (c);

..Relative speed = speed of first train + speed of
second train

Let speed of second train =x km/hr

(65+X)><i: M (65+x)xi _ 20
18 6 18 6

(65+x) =150 = x=150-65 = x=85km/hr.

; Letusual time =t, distance =d, and speed =5

LS == N (
; (i)
3
and ES = d 1 . (i)
t+2=-
2
From equation (i) + equation (ii)
a te2
s t 5 2 15
— —_—c t=3t+ —
§5 d = 3 ; = 5t=3 3
5 t+E
2
2t=E = t=E=3§hours
2 4 4
; Atnormal speed, Let usual time =t
] 2 -
SLS= ” ()
and ls :i .. (i)
11 22
From equation (i) + equation (ii)
d
s ¢ o 11_22 .
ls_i = - . = t=14 hours.
11 22
.. saved time = (22 -14) hrs =8 hrs.
Let required time =t hours;

d .
. S=—

" ()
3.0 .. (i)
4 (t+2)

d
s ot - i_ t+2
3, _d 37t
4 (t+2)

4t=3t+6 = t=6hours
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@)

N=rd

(b);

(b);

(d);

©);

N~—

(b);

(b);

(b);

2 2x12x18
Average speed = Xy (IZ+>1<8)

X+y

72

14% km/hr

From the formula—
.. Required ratio = Jbiva =9:44 =3:2
Required ratio = v/b :+/a
=/25:4/16 =5:4
Let length of the platform =xm
. 120 x i :m
18 24
800=320+x = x=480m
480 120

——— =——=2.0m/sec.
4% 60

.. Speed of th =
peed of the man 50

Average speed

_ 39+25 =64X60=48km/hr

(45+35)x~ 80
60

Let length of the platform =x

5 (280+x)

© 108 x — = = +
X18 = 360 =280 + x

X =80 metres
80
.. Speed of Boy = 0 =8m/sec

224

Speed of the truck = ~ =56 km/hr

.. average speed of the bike = % =14km/hr

.. Required distance =14 x 7 =98 km
When person walks at 14 km/h

c1a-9
t

Now speed =10 km/h

0 :@ .. (i)

. Fromegn(i) + eqn(ii)
d

14 :
10 ~ (d+20)
t
14 d

E:M = 14d+280=10d = 4d =280

d =70km
Actual distance =70 -20 =50 km

(i)
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19.

20.

21.

22.

23.

24,

25.

26.

27.

(@)

(@,

(b);

()

©)

; Speed

Given adult fair =102
28

.. Child fair =i;2 =34

Required fair =2(102)+3(34)=204 + 102 =306
Average speed 29

_ total distance
total time

75425450
~75 25 50

25 5 25

150 _@
3+5+2 10

distance
Speed =——, 54x
P time 18 t

=15km/hr

5 700+500

30
t—@sec sec

15 = t =80 sec.
31
1000
Running time :W =20 hrs.

0
No. of times that he will rest =? ~6
.. Rest time =6 x 20 =120 min = 2 hours

.. Total time = (20 + 2) =22 hrs.

330
; Timetakenbycar =—— =6 hrs.

55

(330-15) 315

(6-1) 5

.. Average speed of bike =

=63 km/hr

; distance =40 x 9 = 360 km

360
Required time = 50 =6 hrs

= 20><i =?

_ distance
i 18

(_T5x18
100

= 5744 =13.5 seconds

; LetRequired time =t

5 100

144x > == _¢—
18 . = t=2.5seconds

32

Speed _ distance
time

Let length of the platform =2xm
60x5 x+2X

18 324
3x=90x6
x=30x6=180m
.. Length of the plat form =2x =360 m

= 3x=1.8x60x5

33
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distance 5 d
. . — 6
(@); Speed Rr—

d=330m

120
. (c), Speed offirsttrain(S,)) = 0 =12m/sec.

120
Speed of second train (S,) = 15 =8m/sec.

.. Required time _120+120 =@=12 sec
(12+8) 20
2 2x70%55
. (a); Averagespeed = Xy XX
X+Yy 125
=61.6 km/hr
. (@); Letdistance =d, time =t
d .
- 10=—p¢ ..(1)
k=
60
12 = d (i)
5
t+—
60
From equation (i) + equation (ii)
t 1
10 iy 10 Ax(1t+)) 3
12, 1 T12 12(4t+)
4
3 15 60
d=10 [—+—) =10x— _
(4760 By o<
Shortcut:
Letdistance=d
i—E:E:d:lOkm
10 12 60

2Xy  2x21x24
45

. (a); Averagespeed =
X+Yy

:%km/hr

112
.. Distance = TX 10 km =224 km

. (d); Relative speed =(3+3.5) km/hr =6.5 km/hr
time=3hrs
.. required distance = (6.5%3) =19.5 km
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34. (c); Letlength ofthe bridge =x

distance X
. speed =—— = 15= EXGO
75
X=—km :Ekm =§x1000 = X=1250m
60 4 4

35. (d); Speed in metres per second

=180 xiz 50 m/sec.
18

distance 5 d
. = — Xe—™ = — =
36. (d); Speed — = 830 =d=500m
37. (c); Relative speed of thetrains

5
=(50-30)=20 km/hr=20><Em /sec.

5
.. length of the faster train =20 x 1—8>< 18=100m
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38. (a); Letlength of the train =1, length of platform =1,

5 | 150 |
s (BHB)x— =L = — =1L =
( )><18 12 = 812 = 1, =100m
5 100+|
L Bxe =T 2 =100+1,=125=1,=25m

.. Required length (100 + 25) =125 m

. 4 1
39. (b); Time —Ethrs

4 1
=—x—x60x60 =
TS sec = 64 seconds
. 570 +570
40. (c); Speed ofthetrain =T
1140
=——=76m/sec.
15

{ Moderate }

1. (b); Bythe givenstatements

Distance
Speed = ——
me

2. (a); Letdistance=d

9,85 4 M5 g-6k
A - Wb

Let distance =d

d d 25

5 6 60

i‘é d=125k

30 60 0 eRKm
; Letlengthof train=L

L +162
18

L+120

speed =
15
From equation (i) and equation(ii)
L+162 L+120
18 15

5L+810=6L+720 = L=90
Relative speed of two train = (50 — 40)

1 1
= Pp-q =7 :F:p_q

3. (o)

.. speed = (i)

(i)

5. (o)

5
= =10x—
10 kmph X 18 m/s

120 +80
50

200
x 18 =——x18 =72 sec.
50

Required time =
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6. (b); Letlength of each train = x metres
... speed of first train = % m/sec

. X
speed of second train = 5 m/sec

Relative speed —§+§ —g—xm/sec
P 4275 20

Time taken to cross each other
=time train to cover 2x metres

9x 20 40
at | — | m/sec =2Xx— =—sgc
12 9x 9

7. (c); Letthespeed of the train =s km/hr

(S+3) ><i = @
18 10
432 =55 +15 = 55 =417 = s=83.4km/hr
8. (c); Letthetimetakenbytrain Awhenitmeet=t
Let the time taken by train B when it meet = (t- 1)
60 xt+75(t-1) =330 = 60t +75t—75=330
135t=405 = t=3hr
.. both train will meet at 11 A.M.
9. (b); Letthey meetintmin.
5t + 10t = 1200

= 24 x18=5s+15

15t = 1200
t =80 min
10. (b); Relative speed = (77 +67) km/hr =144 km/hr
144 x5
= 18X m/sec=8 x5 =40 m/sec.
L (160+140) _ 300
. Requiredtime =——~ =——=7.5sec.
40 40
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11. (d);

12. (a);

120
=——=12m/sec

Speed of first train (S ) 10

120
Speed of second train (S,) = 15 =8m/sec
- Relative speed =S -S,=4m/sec

120+120 (240 _ .

.. Requiredtime = 1

total distance

Average speed = -
total time

B 2000
~ 3000 + 8000+ 500+ 800
400

~2000x400 _ 8000
12300 123

5
123 km/Zhr

13. (b); Let total distance =d km

14. (c),

15. (c¢);

150
16. (a); No. of stops that he rests = >0

total distance

.. average speed = -
total time

g d

I A
—X—t—x—+
3 4

25 30 12 50

1 1 B
| I 5 ~ 8+5+5
75 120 600 600

_ 600 _300 _ 100
18 9 3

Let speed of A =3x
Let speed of B = 4x

33 km/Zhr

33X xt=4x [t—%} = 3t=4t-2 = t=2hrs.

In first two hours the distance covered by
car =70+ 70 =140 km

In the four hours distance covered by car
=140 + 160 = 300

Remaining 45km is covered by car in

=— hr ——hr .. Total time :4%hrs.

=7
soresttime=7x10=70min=1hr 10 min

150
~.runtime =——=10 hrs
15

.. Total time=11 hr 10 min
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17. (a);

18. (d);

19. (b);

20. (c);

21, (d);

Let speed of bike = 15x
Speed of train = 27x

720
.. speed of bus = e =80 km/hr

15x :%(80) = 15x=60 = x=4

Speed of train =108 km/hr
.. Required distance =(108 x 7) km =756 km

44
Distance = —x50 km
' 60
.. time when speed of bus increased by

44 1 4 4

=—x50x—=— =—x60 min.

5km/hr 60>< ><55 6hrs 6>< min
=40 min
Let speed of bus =2x

.. speed of train = 3x

75 75 125 125 _75(1 1
— — — — j — —_—— —
2X 3Xx 60 600 x(2 3
_B5(1) | 12575
T x\6 100 X
75x 100
- 125 = x=4x15 = x =60 km/hr

.. speed of bus =2 x 60 =120 km/hr
Length of platform =140 m
Let length of train=xm

40
X+Xx—=14 =
XlOO 0 = x=100m

100
Speed = 1—0: 10 m/sec.

Let speed of train=x
Let speed of car =y
120 @—Sho urs . (i)
X y
1
@ e 8— . (i)
X y
equation (i) x 5—equation (ii) x 3
@ 2400 —40 — @ 1200 _ P
X y X y
Onsubtracting (2) from (1)
120
1200 =15 =>y=80 = T+6:8
120
=2 = x=60
X

.. Requireratio=x:y=60:80=6:8=3:4
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22. (c); Let Aditya takes t hours when he travel at

23. (c);

24. (a);

25. (d);

26. (a);

27. (c);

28. (c);

10 km/Zhr
d d d
10 15 = 0 = d=60km
. t:@=6hr
10

60
. toreach Aat1pm, speed = ?z 12 kmph

Let length of train=xm
.. Letlength of bridge =3.5xm
X+3.5x X

-—=21 Bx—x=
20 20 = X+35x-x=40x21

840
3.5x = 840 =—x10
X = X= ¢

.. Length of bridge = 8;ﬂx 2><% =840 m

Let speed of train A = x km/hr

then Let speed of train B = (x + 27) km/hr
- 16x + 16(x + 27) = 1872

16x + 16x = 1872 — 432

32x = 1440 = x=45km/hr

Let length of train N = x

.. Let length of train M =§

—
2x25 50

.. speed of trainM = m/s

Speed of train N = % m/s

Re uiredratio—i'i—i'i—?rz
q 5075 50 75 O

Speed of truck =%x2 =36 x2=72km/hr

4

Speed of bike =§>< 72 =24 x 4 =96km/hr
.. 396-12 384 32

Requwedtlme—T % 8 =4hrs.

Ratio of their speed = +/b :/a =+/121:/81
=11:9

Given A’s speed =44 km

.. B’sspeed =36 km/hr

Let distance travelled by second train=d

d _d+20
65 85

85d = 65d + 65%20
20d = 65%x20, d=65km
.. Total distance =65 + 65 + 20 = 150 km
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29.

30.

31

32.

33.

34.
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(),

(d);

(d);

©)

(b);

@)

. ()

. (©)

=

Let time taken by firsttrain =thrs
25t =40(t-6), 25t=40t-240
15t =240, t=16hrs

. Required distance =16 x 25 =400

Distance =240 x 5=1200 km
. 1200
.. required speed = x3=240x 3
=720 km/hr
Distance =3xgkm:7.5 km
d .
40 = 1 (i)
t+—
60
o, ()]
60
By (i) and (ii)
5
4 Yoo 4 60(60t+5)
511 5 60(60t+11)
t+—
60
240t +44 =300t + 25 = 60t=19
19 19 .
t=—hr t=—x60 min = i
50 = 60X = t=19min
Letlength of tunnel =L
5 800+L
n T8x— === _1300=800 + L = L =500

18 60

. N 70
Distance travelled by A infirst day = 4x 5
=56 km

. Required ratio =42:56=6:8=3:4
Relative speed = (11-10) km/hr =1 km/hr

1x5  6x60
8

in 6 min., distance betwen both =

=100 m
.. Required distance = (200 -100) m =100 m
At 1:30PM,, distance covered by boy
7

Let speed of scooter =x km/hr
14-5
X

7 5
42 =x X(———j = 42=X
2 4

42 x 4 56
= X =—

3

42=x><g = X =
4

2
X = 18§ km/Zhr
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37. (b); Letdistance=xkm 39. (a); Timetakenby A=252=2x2x 3 x 3 x7
X X 12 . 3x-2x 1 :x—Ekm TimetakenbyB=308=2><2><7><11
273760 6 5 5 Ter(a(:'[?\;(ez_nzt;);ZC:—l98—2><3X3X1l
38. (c); Letlengthof train=L o S
=46 min 12 sec
oS _L () 40. () AwinbyBin25sec
10 B win by C in 30 sec
_ L+300 3 Awinby Cinb55sec
=g - (1) AwinbyCby 275m
by equation (i) and equation (ii 275
yed 0 q 0 Speedof A=——=5m/s
L L+300 55
— = = 25L =10L + 3000
10 25 ' . 1000
15L =3000 = L =200m = s=20m/sec Time taken to run akilometre by A = 5 200
o 200+200 400 =3 min 20 sec
.. Required time e =%:20 seconds

Time and Distance Aptitude- Speed Time and Distance

Conversions
1 kilometer= 1000 meters = 0.6214 mile 1km /hour=5/18 m/ sec
1 mile= 1.609 kilometer 1m/sec=18/5 km/hour = 3.6 km / hour
1 hour= 60 minutes= 60*60 seconds= 3600 seconds 1 km/hr = 5/8 miles/hour
1 mile = 1760 yards 1 yard = 3 feet
1 yard = 3 feet 1 mph = (1 x 1760) / (1 x 3600) = 22/45 yards/sec
1 mile = 5280 feet 1 mph = (1 x 5280) / (1 x 3600) = 22/15 ft/sec

Time and Distance Formula Tricks

Speed = Distance/Time

Time =Distance/Speed

Distance = (Speed x Time)

Average Speed= Total Distance / Total Time

1 km/hr = 5/18 m/sec

1 m/sec = 18/5 km/hr

If the Speed of the two trains is S1 and S2 respectively and lengths are L1 and L2, then, While moving
in the opposite direction 1)Relative speed = S1+S2. Time taken = [(L1 + L2)/( S1+S2)]

If the Speed of the two trains is S1 and S2 respectively and lengths are L1 and L2, then, While moving
in the same direction 1)Relative speed = S1-S2. Time taken = [(L1 + L2)/( S1-S2)]

If the train passes an electric pole or a man, Speed = Length of the Train/ Time

If two trains of lengths L1 and L2 cross each other at speeds of S1 and S2, respectively, in time t, the
equation is given as S1+S2 = (L1+L2)/t.

8794804104 / 8414962484 @ www.chaseacademy.in

© Vaivakawn, Aizawl, Mizoram


rajan
Rectangle

rajan
Rectangle




