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Time Speed and Distance

For an MBA aspirant, a problem on time, speed and distance means solving complex situations with the help of many equations. The
chapter has both easy and tough aspects to it. The easy aspect is the formula; there is only one formula- Distance = speed x time- and it
is known to every student. The tough aspect of course is the application of the formula; most students apply equations to solve the
problems based on this formula. Let’s have a look at a typical time, speed and distance problem:

Two trains start from stations A and B, respectively, towards each other at 12:00 noon. The trains take 7 hours and 13 hours,
respectively, to cover the whole trip. What time do the two trains meet? g

[Distance = speed x time
There are two special cases that are derived from this equation-

* DISTAMNCE CONSTANT- If the distance for travel iz constant then the time taken for travel is inversely proportional to time, i.e.
. T W
Timeoa—— = 1 - "2
Speed To» Mg
rd

Therefore, if the speed of travel is doubled, the time of travel is halved. If the speed of travel is E of the oniginal speed, the time of travel

rd

is thrice the original time. If the speed of travel is E of the original speed, the time of travel is ?t:mes the original time. Let's put this

principle into practice:

Examples:
I leave my home everyday at 8:00 am and reach my office at 9:00 am, not stopping anywhere along the way. One day, I left my home at my

rd

normal time and traveled the first half of the distance at E of my original speed. What should be my speed for the second half so that I

reach my office in time?
Answer: If I travel with my normal speed, I take one hour to reach from my home to my office. Therefore, I take 30 minutes to reach

Ard

halfway. Therefore, I reach the midpeint of my path at 8:30. If I travel with % of my onginal speed, the time to reach the midpoint of my

o e " i ; . :
path is ;DI my onginal time, Therefore, I take = x 30 = 45 minutes to reach halfway, as shown in the figure.
8:30
Ij 1L

Mormal spee Mormal speed
Current speed E:I‘;-S Required speed

8:00 9:00

I reach midway at 8:45. To reach the office in time, I need to travel the second half of the distance in 15 minutes, With my normal speed, 1
travel the second half of the distance in 30 minutes. Therefore, to travel the same distance in 15 minutes, I will have to travel with a speed
double of my normal speed.
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In the previous question, I traveled the first half of the distance at % of my original speed and the second half of the distance at E of
my original speed. At what Bime will I reach office?

rd
|
Answer: As discussed in the previous question, T will reach the midpoint of the path at 8:45 with a spesd E of my original speed.

d B::B:I]
¥ 8:45 V2

3 ord 2
If I travel the second half at EDF my original =speed, my time becomes 5 of my ocriginal time, i.e. E % 30 = 20 minutes. Therefore, the

Mormal spee Mormal speed 200

8:00

total time that I take is = 45 + 20 = &5 minutes. Therefore, I reach my office 3 minutes late.

th

I go to my office everyday with the same speed. One day I traveled with a speed that was Z of my normal speed and I reached my office

15 minutes late. What time do I normally take to reach my office?
th

Answer: As distance is constant ime taken will be inversely proportional to the speed. Since the speed becomes E of the original speed,

rd th
the time taken becomes E of the criginal time. Let the normal time taken everyday be t. Therefore, at z of the normal speed, the time

taken is ﬂ 2
3

: 4t . ]
Extra time taken = ?—t = E = 15 min = t = 45 min.

) A
th
A train goes from station A to station B everyday. One day, it traveled with E of its original speed because of engine trouble at & and

reached station B at 6:15 pm. If the trouble had occurred after the train had traveled 100 km from A, the train would have reached B at 6:00
pm. What is the normal speed of the train?

th
Answer: The situation is summanzed in the picture below. When the train travels the complete distance with speed E of its onginal speed
th
it reaches B at 6:15. When it travels the distance CB {where Cis 100 km from A) with the speed E of its onginal speed, it reaches B at
5:00.
A B
1 e o 0 o ) O O s O O O L 0 RO e OO 00 (-
|ffff,ffffffffffffffffff|6-15
0 ;
P A S R A A S A S A S .
CE S S S S S S S S S B R 6:00

LT AT
-——100—
The situation is similar to the previous guestion. From the figure we can see that the difference in arrival time in the two scenarios is

occurring because of the difference in two speeds for the distance AC, Because the train is traveling the distance CB with the same speed in
both the cases, this distance is not contributing to the change in arrival time.

th

For distance AC, the train is traveling with the normal speed in the second case and = of the normal speed in the first case. Let the time to
. ) . . i 5t
travel the distance AC with the normal speed be t. Therefore, in the first case, the time taken will be:.

X 5t g ; : Y = d
The extra time taken = ? -t= = 15 minutes (the change in arrival time is 15 min} = t = 60 minutes.

r
4
Therefore, time taken by the train to travel 100 km = 1 h = the speed of the train = 100 km/h
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If 8 man cycles at 10 km/hr, then he arrives at a certain place at 1 p.m. If he cycles at 15 km/hr, he will arrive at the same place at 11 a.m.
At what speed must he cycle to get there at noon? (CAT 2004)

1. 11 km/h 2. 12 km/h 3. 13 km/h 4. 14 km/h

Answer: The distance is constant in this case. Let the time taken for travel with a speed of 10 km/h be t. Mow the speed of 15 km/h is

%times the speed of 10 km/h, Therefore, time taken with speed of 15 km/h will be E 1

“

= : # F ; :
Therefore, extra time taken =t - ? = E =2 h = t = 6 h. Therefore, the distance = 10 = & = 60 km. To reach at noon, the man will take

5 h. Therefore, the speed = 60/5 = 12 km/h

Ram and Shyam run a race between points A and B, 5 km apart. Ram starts at 9 a.m. from A at & speed of 5 km/hr, reaches B, and returns

to A at the same speed. Shyam starts at 9:45 a.m. from A at a speed of 10 km/hr, reaches B and comes back to A at the same speed. (CAT
2005)

At what time does Shyam overtake Ram?
1. 10:20 a.m. 2. 10:30 a.m. 3. 10:40 a.m. 4. 10:50 a.m.

Answer: Both Ram and Shyam ars reaching B from & and then returning. When Shyam overtakes REam, the distances traveled by both of
them are egual. Therefore, the times taken are inversely proportional to their speeds. Let Ram take t minutes for travel Shyam overtakes
him. As Shyam started 45 minutes after Ram he takes t — 45 minutes.

t  VYShyam
t-45 Vezam

= =2 = t = 90 min. Therefore, Shyam overtakes Ram at 10:30 am.

Arun, Barun and Kiranmala start from the same place and travel in the same direction at speeds of 30, 40 and 60 km per hour, respectively,
Barun starts two hours after Arun. If Barun and Kiranmala overtake Arun at the same instant, how many hours Arun did Kiranmala start?
(CAT 2006)

Answer: The ratio of speeds of &run and Barun is 3: 4. Therefore, to travel the same distance, the times taken will be in the ratio 4: 3. Let
Arun take time t. Thersfore, Barun takes £t — 2 a= he started 2 hours after Arun.

123 2.:3.5 3.4 4, 4.5 5.5

t 4

o O = t = 8 . Therefore Arun takes & hours. Now Kiranmala will take half that time as her speed is twice of Arun’s speed. Therefore,

she will take 4 hours for the same distance, Therefore, she should start 4 hours after Arun.

* TIME CONSTANT- If the time for travel iz constant, then the distance traveled is directly proportional to the speed. i.e.
i D W,
Distance o Speed = -1 _1
Do Vo
Therefore, if the speed of travel is doubled, the distance traveled in the same time will double. If the speed of travel is halved, the distance
traveled in the same time will be halved... and =0 on.

In the figure above, two cars start from the same point with speeds of 40 km/h and &0 km/h. The ratio of their speed is 2: 3. Therefore, after
any time interval t, the distance traveled by them would be in the ratio 2: 3, as shown in the figure,

' 3D ' 2D |

In the figure above, the two cars start simultaneously from two points, A and B, towards each other, The ratio of their speed is Z: 3.
Therefore, after any time interval t, the distance traveled by them would be in the ratic 2: 3, as shown in the figure.

Let's put this principle into practise:
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Examples:

Two cars simultanecusly start traveling towards each other at 40 km/h and 50 km/h from two points & and B, respectively, The distance 4B is
1800 km. At what distance from A do the cars meet for the first time?
Answer: Since the cars are taking equal time for travel, the distances traveled by them will be in the ratio 4: 5. The total distance is 1 800

lem. Therefare, the distance traveled by the car from & will be equal to

4
= #1800 = B0O, Therefore, the cars will meet at & distance of

800 km from A,

In the previous guestion, the two cars do not stop after meeting but continue on their way. After reaching the opposits end points, they again
return along the path. &t what distance from & will the cars meet for the second time?
Answer: The situation is summanzed in the figure shown below:

1800
Fa

R 4 >,

1800 -
D

Let the two cars meet at a distance D from A for the second time. The car from A has traveled a total distance of 1800 + 1800 - D. The car
fram B has traveled a total distance of 1800 + D.

Therefore, the total distance traveled by the two cars = 1800 + 1800 -0 + 1800 + D = 3 = 1800 = 5400 km. Since the two cars are still
traveling for the same time, the distances traveled will again be in the ratio of 4; &5, Therefore, the distance traveled by the car from B is

equal to x 5400 = 3000 . 3000 = 1800 + 1200, Therefore, the car from B travels 1800 from B to A and then a further distance of

1200 km. Therefore, the two cars meet at a distance of 1200 km from &.

Karan and Arjun run a 100-metre race, where Karan beats Arjun by 10 metres. To do & favour to Ajun, Karan starts 10 metres behind the
starting line in a second 100-metre race. They both run at their earlier speeds. Which of the following is true in connection with the second
race? (CAT 2004)

1. Karan and &rjun reach the finishing line simultansously.

2. &rjun beats Karan by 1 metre,

3. &rjun beats Karan by 11 metres,

4, Karan beats &jun by 1 metre.

Answer: The situation is shown in the figure below:

START FINISH

® 100 m : ..

| Earan
90 m l
Arjun

START FINISH

110m ’
| Karan

In the first case, Karan travels 100 m and Arjun travels 90 m in the same time, Therefore, the ratio of their speeds is 10: 9. In the second
case, Karan is traveling 110 m to reach the finish line. In the same time, the distances traveled by both of them will again be in the same
ratio as that of their speeds.

Darjun  VaArjun Darjun 9

= = =—=Darjun =92 m
Dkaran Vkaran 110 10 ]
Therefore, &run has traveled only 99 m when Karan reaches the finish line. Hence, Karan beats Arun by 1 m.
gg?
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Ram and Shyam run a race between points A and B, 5 km apart. Ram starts at 9 a.m. from A at a speed of 5 km/hr, reaches B, and returns
to A at the same speed. Shyam starts at 2:45 a.m. from A at a spesd of 10 km/hr, reaches B and comes back to A at the same speed.

(CAT 2005)
At what time do Ram and Shyam first meet each other?
1. 10 a.m. 2. 10:10 a.m. 3. 10:20 a.m. 4, 10:30a.m.

Answer: Ram takes one hour to travel 5 km and hence reaches B at 10:00 am. By 10:00 am, Shyam has traveled 2.5 km and is therefore,
halfway through, After 10:00 am, Ram will start traveling back towards A and Shyam will be traveling towards B. Now, when they meet, they
would have taken the same time for travel (after 10:00 am that is). Therefore, distance traveled by Shyam would be twice the distance
traveled by Ram (Shyam's speed is twice that of Ram's speed). The initial gap between them at 10:00 am is half of AB. Now Shyam will
travel 2/3™ of that distance and Shyam will trave!l 1/3™ of that distance. As Shyam travels half the distance in 15 minutes, he will travel 2/3™
of that distance in 2/3) = 15 = 10 min, Therefore, they will meet at 10:10 am.

Three runners &, B and C run a race, with runner A finishing 12 m ahead of runner B and 18 m ahead of runner C, while runner B finishes 8 m
zhead of runner C. Each runner travels the entire distance at a constant speed. What was the length of the race? (CAT 2001)

1. 36'm 2.48m 3. 60m 4. 72m
Answer: The two cases are shown in the figure below:
START FINISH
L
; .
D12 B
n. 1% —|(_' |
START FINISH
i
D ! 9]3
D.§ o |

When A reaches the finish ling, Bis D — 12 m behind and C is D — 18 m behind. Since the time taken is same the ratio of speeds of B and C is

D-12 T . . : :
———— . When B reaches the finizh line, C is O - 8 m behind. The ratio of speeds of B and C iz
D-18 D-8
o ]
b-12 D _p-agm
D-18 D-8
A train approaches a tunnel AB. Inside the tunnel iz 2 cat located at 2 point that is 3/8 of the distance AB measured from the entrance A,
When the train whistles the cat runs. If the cat moves to the entrance of the tunnel A, the train catches the cat exactly at the entrance. If the
cat moves to the exit B, the train catches the cat exactly at the exit, The speed of the train iz greater than the speed of the cat by what
order? (CAT 2002)
1.3 1 IR L 2.5 1 4, None of these
Answer: Let the train be at a distance v from A. Let the length of the tunnel AB be 8x. Therefore, the cat is at 3x from A. Now both the
conditions given in the questions assume 'same time’ scenario, Therefore, the ratio of the speeds of the cat and the train will be equal to the
ratio of the distances traveled by them.

The ratio = —L— = Y 8x = vy = 12x. Therefore, the ratio of speeds= Yo
3x 5x Ix

A train ¥ departs from station & at 11.00 a.m. for station 8, which is 180 km away. Another train ¥ departs from station B at 11.00 a.m. for station
A, Tram ¥ travels at an average speed of 70 km/hr and does not stop anywhere until it amives at station B, Train ¥ travels at an average speed
of 50 km/hr, but has to stop for 15 minutes at station C, which is 80 km away from station B enroute to station A. Ignoring the lenaths of the
trains, what is the distance, to the nearest km, from station A to the point where the trains cross each cther? (CAT 2001)

1.112 2118 3. 120 4, None of these

Answer: This question can be easily solved through a smart mowve. Train ¥ stops for 15 minutes. In 15 minutes it would have traveled 12.5
lem. Therefare, let’s us start train ¥ 12,5 km behind station B. Therefore, the total distance between the trains is 192.5 km. Now we can

*x192.5=112 km

divide this distance in the ratio of their speeds, 7: 5. Therefore, the train X travels =

Relative Speed

+5
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In the figurs given below, two cars start from the same point with speeds of 100 km/h and 80 km/h, respectively, in the same direction.

| | | |
s P i o] st
' 100| 200 300] 400

| |
Ist Hour IInd Hour IIIrd Illuur I¥th Illuur
We can see that every hour the faster car covers 20 km more than the distance traveled by the slower car. Therefore, the distance between
the slower car and the faster car increases by 20 km every hour, The gap between the cars is 20 km in one hour, 40 km in two hours, 60 km
in three hours, and so on. Mote that the gap between the cars does not depend on their absolute speeds but the difference
between their speeds. The gap would still be increasing by 20 km every hour if the speeds of the cars were 20 km/h and 70 km/h. After
four hours, the gap between the cars is 80 km.
If at this moment, we press the rewind button, the cars will start going backwards and the faster car will now be chasing the slower car, The
initial distance between the faster car and the slower car is 80 km. The faster car will be reducing the gap between the cars by 20 km every
hour, Therefore, to reduce the gap of 80 km, it will take 4 hours. From this analysis we deduce that
Initial gap _ 80
Distance reduced per unit time 20
Motice that the time taken for the faster car to catch up with the slower car from an initial distance of 80 km will be the same az when their
speeds are 90 km/h and 70 kmy/h, 120 km/h and 100 km/h, or 160 km/h and 140 km/h,

Time taken =

In the figure given below, the two cars, traveling with 80 km/h and 100 kmy/h, are moving towards each other with an initial distance of 360
lermn between them. In one hour, the distance traveled by the first car is 80 km and the distance traveled by the second car is 100 km.
Therefore, every hour, the two reduce the gap by 180 km.

(EE "‘m
L " — (@)

' 360 km i

In one hour, the distance traveled by the first car is 80 km and the distance traveled by the second car iz 100 km. Therefore, every hour, the
two reduce the gap by 180 km.
Initial gap _ 360 _ >

Time taken = — o
e Distance reduced per unit time 180

Motice that the time taken for the two cais to meet from an inibial distance of 360 km will be the same a5 when their speeds ars 90 km/h and
90 kmy'h, 120 km/h and 60 km/h, or 160 km'h and 20 km/h.

Motice that the distance reduced per unit Hime is nothing but relative speed- the sum or difference of the speeds depending on the relative
direction of travel of the two bodwes, Therefore,
Initial gap

Time taken = ————H-F
Relative spead

Two boats, traveling at 5 and 10 km per hour, head directly towards each other. They begin 2t a distance of 20 km from each other. How far
apart are they (in km) one minute before they collide?

Answer: As the boats are traveling towards each other, they are reducing the gap by 15 km every hour or 1/4 km every minute, Therefore,
the gap before collision will be 1/4 km.

A thief ran out of a police station at 4:00 pm with a speed of & ke/h. At 5:00 pm, a policeman ran after the thief with a speed of 10 kmv'h, At
what time will the policeman catch the thief?

Answer: From 4:00 pm to 5:00 pm, the thief will cover a distance of 8 km. When the policeman starts running after the thief, he reduces the
Initial gap T TS

Distance reduced per unit tme 2

gap between them by 2 km per hour, Therefore, Time taken =

% -
In the above exa

gﬁe policeman has a dog which runs up to the thief at 15 km/h, then returns to the policeman, again

e The total distance traveled by the dog in the forward direction.

Answer: The total distance traveled by the dog is easy to calculate. As the dog will be running for 4 h, the total distance it runs

is equal to 4 x 15 = 60 km.
* - —

For the second part, let’s see one cycle. Let the dog and the policeman be together at the red dot right now. Then the dog goes
forward and catches the thief. Let it catch the thief after traveling a distance D from the red dot. Now the dog will return and
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the policeman and the dog will meet somewhere in between. As the time of the travel is same the distance traveled by them
will be in the ratio of their speed i.e. 10: 15 or 2: 3. The total distance covered is 2D, which we shall divide in the ratio 2: 3.
Therefore, the dog travels 2D x 3/5 = 6D/5 and the policeman travels 2D x 2/5 = 4D/5. Therefore, they meet at a point which
is 4/5 of the total distance. Therefore, the dog travels D in the forward direction and D/5 in the backward direction. Therefore,
the ratio of the dog’s forward distance to the backward distance is 5: 1.

Since the total distance traveled by the dog is 60 km, the distance in the forward direction is 60 x 5/6 = 50 km.

Average Speed

Total Distance

Total Time
Let a body travel distances of d;, d, and d; with speeds vy, v, and vs;. Then the average speg )
dy +dy +d3
d d dz -’
d  dp  d3
Vi V2 V3

The formula for the average speed is Average speed =

If a body travels two equal distances with speeds v; and v,, its average speed is equa

Cities A and B are in different time zones. A is located 3000 ki east of B. The table below describes

the schedule of an airline operating non-stop flights between A and B. All the times indicated are
local and on the same day.

Departure Arrival
City Time City Time
B 8:00 am A 3:00 pm
A 4:00 pm B 8:00 pm

Assume that planes cruise at the same speed in both directions. However, the effective geed is
influenced by a steady wind blowing from east to west at 50 km per hour.

1. What is the time difference between A and B?

(1) 1 hour and 30 minutes (2) 2 hours (3) 2 hours and 30 minutes
(4) 1 hour (5) Cannot be determined

2. What is the plane’s cruising speed in km per hour?

(1) 700 (2) 550 (3) 600 (4) 500 (5) Cannot be determined.

I

The flight leaves city%
4:00), the flight take:
plane be v. Therefore

'8:00 am and comes back at 8:00 pm taking 12 hours. Counting 1 hour of stoppage time (from 3:00 to
hours for the back and forth trip. Therefore, the average speed is 3000/11 km/h. Let the speed of the
, its speed from B to A and back are v - 50 and v + 50.
3000 2(v -50)(v +50)
= =
11 2v

. Solving we get v = 550 km/h. Also the time difference between A and B = 1 hr.

Crossing of Two bodies (special case)
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Vv,
AQ S $B

Let two bodies start from A and B simultaneously towards each other with speeds v; and v,, respectively. After meeting at point
P, they take time t; and t, to reach their destinations.
The distance AP = v,t;, and distance PB = v;t;.

Now since the bodies start simultaneously, they take the same time to meet at P.
AP PB v t

viova o vo A\t
This is a special case to remember.

One day I started from A to B at exactly 12 noon. My friend started from B to A at ex
past four and reached our destinations at exactly the same time. What time was it? |

Answer: I have traveled for 245 minutes whereas my friend has traveled for 125 minut
direction of travel, both my friend and I started at the same time, crossed each other a@’ to

o vi [125 5 ,
reach our destinations. Therefore, — = ,|[—— = — . Therefore, the distance that I t
vo \245 7
travel in 245 x 5/7 = 175 minutes. Therefore, total time of travel for my frie
our destinations at 7:00 pm.

Upstream and Downstream Cases/ Escalator

When a boat travels in the same direction as the river c
the boat in still water, and u is the speed of the current

nt, we sa
en its tot

Upstream speed = v — u

A motorboat can go 10 miles downstream on a riﬁ§%
speed of the current.
Answer: as the distance traveled is constant, the tim i rsely proportional to speed.

= V+u:£:>l:5:>v+u=6u=10/ 0
v-u 20 F

Escalators

If you think about it, a person will climb more stairs than the total length if he’s climbing against the escalator movement and he’ll climb
less stairs than the total length if he’s climbing in the same direction as the escalator movement. Let a person’s climbing speed be v
stairs/minute and the escalator speed be u stairs/minute. Let the person climb N stairs in total to cover the escalator. To climb N stairs
he’ll take time t = N/v minutes. In this time, escalator will throw out (N/v) x u stairs.

Case 1: Climbing against the escalator- Total length of escalator = Number of stairs climbed - stairs coming out of the escalator in
the same time = N - (N/v) x u
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Case 2: Climbing with the escalator- Total length of escalator = Number of stairs climbed + stairs coming out of the escalator in the
same time = N + (N/v) x u

I am in the habit of walking up the subway escalator while it is running. I climb 20 steps at my normal pace and it takes me 60 seconds
to reach the top, whereas my wife climbs only 16 steps and it takes her 72 seconds to reach the top. If the escalator broke down
tomorrow, how many steps would I have to climb?

Answer: Let the speed of the escalator be u stairs/ sec. Since the length of the escalator is constant
20 + 60u = 16 + 72u = u = 1/3 stairs/ sec. Therefore, the total length of the escalator = 20 + 60u = 40 stagﬁﬁ% ;

Use of Arithmetic and Harmonic Progression in Time, Speed and Distance

Here is a textbook situation in Time, Speed and Distance: A man goes from point A to point B w. i - wit velocity
v2. What is his average velocity? : :

Total Dis tan ce
Total Time

Average Velocity =

Using the formula , the average velocity can be found to be

Ever wondered why we get this result? Why do we get the velocity as the harmonic
of arithmetic and harmonic progressions.

Let t; and t; be the time taken while going from A to B and comi

P

r

averape
—* funme

)
§

taverage =t + t.

il be in arithmetic progression.

If T, T2, and T; were in arithmetic progression, then 1/T;, 1/T,, 1/T5 are in harmonic progression => k/T;, k/T,, k/T5 are in
harmonic progression => Vy, V, and V3 are in harmonic progression!

It can also be proved that if Vi, V> and Vs are in arithmetic progression, then Ty, T,, and T5 are in harmonic progression.

So here’s the rule:-
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Given that the distance between two points is constant,
O If the velocities are in arithmetic progression, then the times taken are
in harmonic progression.
B If the times taken are in arithmetic progression, then the velocities are
in harmonic progression.

Now let’s apply these rules in practical problems:-

1. If a man cycles at 10 km/hr, then he arrives at a certain place at 1 p.m. If he cvcles
at 15 kmvhr, he will arrive at the same place at 11 a.m. At what speed must he
cvele to get there at noon? (CAT 2004)

A. 11 knvh B. 12 km'h C. 13 kmvh D. 14 km/h

Answer: Do vou see that the times taken are in arithmetic progression with
common difference of 1 hr?

Therefore, the velocities will be in harmonic progression.

=» the velocity needed to reach at 12:00 will be the harmonic mean of velocities
needed to reach at 11:00 am and 1:00 pm.

2x10x15
v=2 2 12 kmh
10+15

& A Gd
Arun, Barun and Kiranmala start from the same place and travel in the same
direction at speeds of 30, 40 and 60 km per hour respectively. Barun starts two
hours after Arun. If Barun and Kiranmala overtake Arun at the same instant, how
many hours after Arun did Kiranmala start? (CAT 2006)
A3 B.3.5 C. 4 D. 4.5 E.5

[

Answer: Do yvou see that the speeds are in harmonic progression? Also, since
Arun, Barun and Kiranmala are starting from a same point and meeting at a same
point, thev are traveling equal distances. Hence, time taken will be in arithmetic
progression. Hence, Kiranmala will start 2 hours after Barun or 4 hours after
Arun.
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3

.

A boy is walking along the direction of two parallel railway tracks. On one of
these tracks, trains are going in one direction at equal intervals. On the other
track, trains are going in the opposite direction at the same equal intervals. The
speed of every train is same. In one direction, a train crosses the boy every 20
minutes and, in the opposite direction, a train crosses the boy every 30 minutes. If
the bov stands still beside the tracks, at intervals of how many minutes will two
consecutive trains going in the same direction cross him?

A. 22 B. 24 C.25 D. 26

Answer: Let the speed of a train be v and the walking speed of the bov be #. The
train going in same direction as that of the boy will have a relative speed of v — 1.
A train going in the opposite direction as that of the boy will have a relative speed
of v + 1. If the boy stops moving, every train will have a speed of v relative to the
boy.

Mote that v — &, v, v+ 1 are terms of an arithmetic progression. Hence the times
will be in harmonic progression. Hence, time interval when the boyv stands still =

. 2x20=30 ;
harmonic mean of 20 and 30 = ——— = 24 minutes.

20430
P WA W
A crew can row a certain course up stream in 84 minutes; thev can row the same
course down stream in 9 minutes less than they could row it in still water: how
long would they take to row down with the stream?

Answer: Let the velocity of the boat be v and the velocity of the boat be «. Then,

the up stream, still water, and down stream velocities will be v — i, vand v + 1,

respectivelv. As the velocities are in arithmetic progression and the distance is

constant, the times will be in harmonic progression.

= still water time = harmonic mean of up stream time and down stream time

Let the still water time be f. therefore, down stream time=1—-9.

_ 2xB4x(t-9)
84+1-9

== = t="T72. Hence, down stream time=1—9 =63.

PR W
Climbing up an escalator going down, Ram takes 60 minutes to reach from
ground floor to the first floor. Climbing down on the same escalator going down,
Ram takes 30 minutes to reach the ground floor from the first floor. How many

minutes will Ram take to reach the first floor from the ground floor if the stairs
were still?

Don’t you already know the answer? @

g
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CLOCKS

The concept of relative speed can be applied to solve the problem of clocks, The two hands of a clock are nothing but two runners running
around a circular track,.

10 2%
Elg "\ 3}'
N ds

While solving the problem of clocks, we remember the fullu-wihg things:

+  The distance iz measured in degrees, There are 30 degrees between any two consecutive hour positions. &t 4:00 o clock, the
distance between the minute hand and the hour hand is 120°, At 7 o clock, the distance between the minute hand and hour hand is
210°, and so on.

+  The speed iz measured in degrees per minute. The minute hand rotates one full circle in one hour, or it travels 360° in &0 minutes,
Therefore, the speed of the minute hand is &%/min. The hour hand travels 30° {from ong hour pesition to the next) in one hour.
Therefore, the speed of the hour hand is 1/2%/min.

+  The relative speed of the minute hand with respect to the hour hand is 6%/min - 1/2%/min = 11/2%/min. Thersfore, the minute hand
chases the hour hand arcund the circle with a relative speed of 11/2%/min

At what time between 4:00 pm and 5:00 pm, will the minute hand and the hour hand meet?
Answer: At 4:00 pm, the distance between the minute hand and the hour hand is 1207, as shown below:

A8, et

Therefore, the minute hand is 120° behind at 4:00 pm and then it starts closing the gap by 11/2° every minute. Therefore, the time taken to

iE - -
catch up with hour hand completely = — iniial gap S 22l e iliminutes . Therefore, at lliminutes past
Distance reduced per unit ime 11 11 11 11

4100, the two hands will be together,

Chinmanbhai starts a trip when the hands of the clock are together betwesn & am and 9 am. He arrives at his destination between Z pm and
3 pm when the hands are exactly 180° apart. How long did the trip take?

Answer: &t 8§:00 am, the distance betwesen the minute hand and the hour hand is 2407, It takes the minute hand % = % = 43i min to

catch up with the hour hand. Therefore, at 431—:‘;_ minutes past 8:00, the two hands are together. &t 2:00 pm, the distance between minute

hand and hour hand iz 60°, Therefore, first the minute hand has to cover this gap of 60° and then get ahead by further 180° to make an angle
of 180% with the hour hand, Therefore, the total relative distance it needs to travel = 240° with respect to the hour hand. Therefore, bme
240 480 7

taken = T AiSE min . Therefore, at 431—?1 minutes past 2:00, the two hands are 180° apart. Therefore, the total time taken for

=

the trip = time taken from & :431—?1t|:| Z :431—?1 = & hours.
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What is the time interval betwesen two successive meets of the minute hand and the hour hand?
Answer: Once the minute hand and the hour hand are together, the minute hand starts increasing the gap between the hour hand and itself
by 11/2° every minute. Thersfore, when it has increased the gap by 3607, it again meets the hour hand. The time taken to increase the gap

by 360° = % = % = 65% minutes , Therefore, the minute hand and the hour hand meet every 651—51 minutes.

TG left for Dagny’s house between 5:00 pm and 6:00 pm and when he retumed at some time between 8:00 pm and 9:00 pm, he noticed that
the minute hand and hour hand had interchanged their positions. What time did TG leave?
Answer: The positions are shown in the figure below:

/10 2% #10 A
%?4—*61 }.fg 5 3
'-E? 40 48 4

P _1._._!. B .'~|‘ S '1.:'! 1=

Let the angle between the minute hand and the hour hand be & initially, To bring the hour hand from betwesen 5 and 6 to between 8 and 3,
the minute hand travels two complete circles and the angle 360 — &, Therefore, the total distance traveled by the minute hand in degrees is

360 + 360 + 360 - @ = 1080 — &, As the speed of the minute hand is & degrees per minute, the time taken for travel = % . In this

time, the hour hand travels only 8. As the speed of the hour hand iz 1/2 degrees per minute, the time taken for travel is 28,

=5 LAl 28 =8 = % Therefore, the minute hand is 1080/13 degrees ahead of the hour hand between 5:00 and &:00. At 5:00, the

distance between the minute hand and the hour hand is 150°. Therefore, to get ahead by 1080/13 degrees, the minute hand will have to

3030

13 _6060 _ . 54
11 143 143

travel a relative distance of 150 + 1080/13 degrees = 3030/13 degrees. The time taken to get ahead = minutes.

=

Therefore, TG left at 5 4"i
143

P

i, A

CIRCULAR MOTION

Let's examine two runners running on a circular track, of length 1000 m, in the same direction. The runners, A and B, start from the same
point with speeds of 10 m/fs and 7 mfs, respectively, The figure is shown below:

10 m/#'s

B

A completes the circle in 1000/10 = and B completes the circle in 1000/7 s. Therefore, A is at the starting point every 1000/10 = 100 s, i.e. A
is at the starting point after 100 s, 200 5, 300 s.._ and s0 on. B is at the starting point after every 1000/7 s, i.e. B is at the starting point after
1000/7 =, 2000/7 s, 3000/7 5... and =0 on. The LCM of 100 and 1000/7 is 1000. Therefore, both A and B are together at the starting
point again after 1000 s.

The moment & and B start from the starting point, A starts getting ahead of B. Every second, A increases the gap between B and him by 3 m.
Therefare, the gap between & and B after is 3 m after 1 s, & m after 23, @ m after 3 5, and 30 on. When & increases the gap between B and

him by 1000 m, he will catch up with B again. Therefore, time taken for A to catch up with B again is = @s.
In UL, g, & travels a distance of 10x % = lﬂgﬂﬂ mand B travels a distance of 7= 1C130EI =£;m m. Mow, $= 1000 = S%End
7000

i
=1000 = 2% . Therefore, A takes 33 rounds and B takes 2% rounds (notice that & takes exactly one round more than B to catch B

again, which is to be expected). Now, A keeps catching B after every 1000/3 s, Therefore, A and B first meet after 1000/ 3 s at the first
meeting point (shown in the figure), after 2000/ 3 s at the second meeting point {shown in the figure) and after 3000/3 =
1000 s at the starting point. We have verified this result already, i.e. A and B mest at the starting point after 1000 s,
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Starting point

Track Length = 1000 m

Second meeting First meeting

If A and B start running in the opposite directions from the starting point, they will reduce the gap between them by 17 m every sscond.
Therefore, time taken for them to meet = 1000/17 s, Thus, & and B will meet every1000/17s. Note that, they would still meeting at the
starting peoint every 1000 s.

&

10 mjs

Track Length = 1000 m

TIME and WORK

Problems on Time and Work are a common feature in most of t
practised these problems during your preparation, they give
give you the basic fundas with the help of examples. Let us

Problem 1: A takes 5 days to complete a piece of work an
complete the work if they work together?

Standard Solution: Let us consider Work to be
completes 1/5th of the work. Similarly B completes
If they work together, in one day A and B can complete
15/4 days.

New method: Let us assume W = 15 units,

Given that total time taken for A tos [ = 5 days
--> A’s 1 day work = 15/5 = 3 units ’
Given that total time taken for B to
--> B’s 1 day work = 15/15 = 1 uni
-->(A+B)sldaywork=3+1=4u
-->15 units of work can be d

do a work in days. After working for 3 days he is joined by Y. If they complete the remaining work in 3 more days,
Y alone complete the work?

its.
rk to be any number of units but it is better to take the LCM of all the numbers involved in the problem so

Solution: Assume
(Note: You can assu
that you can avoid frac
X can do 15 units of work in 15 days
-->X can do 1 unit of work in 1 day

(Note: If I had assumed work as 13 units for example then X’s 1 day work would be 13/15, which is a fraction and hence I avoided it by
taking work as 15 units which is easily divisible by 15 and 3)

Since X worked for 6 days, total work done by X = 6 days x 1 unit/day = 6 units.

Units of work remaining = 15 - 6 = 9 units.

All the remaining units of work have been completed by Y in 3 days

-->Y’s 1 day work = 9/3 = 3 units.

If Y can complete 3 units of work per day then it would take 5 days to complete 15 units of work. So Y takes 5 days to complete the
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work.

Problem 3: A, B and C can do a piece of work in 15 days. After all the three worked for 2 days, A left. B and C worked for 10 more days
and B left. C worked for another 40 days and completed the work. In how many days can A alone complete the work if C can complete it
in 75 days?

Solution: Assume the total work to be 600 units. (LCM of all the numbers)
Then C’s 1 day work = 8 units.

-->(A + B + C)'s 1 day work = 40 units.

A, B, C work together in the first 2 days

-->Work done in the first 2 days = 40 x 2 = 80 units

C alone works during the last 40 days

-->Work done in the last 40 days = 40 x 8 = 320 units

Remaining work = 600 - (320 + 80) = 200 units

This work is done by B and Cin 10 days.

-->(B + C)’s 1 day work = 20 units

-->A’s 1 day work = (A + B + C)’'s 1 day work — (B + C)’s 1 day work = 40 units - 20 units
-->A can do the work of 600 units in 30 days.

Problem 4: Gerrard can dig a well in 5 hours. He invites Lampard and Rooney who can dig 3/ S ‘0 join him. He also

4
invites Walcott and Fabregas who can dig only 1/5th as fast as he can (Inefficient gunners . If the five person
team digs the same well and they start together, how long will it take for them to finish th

Solution: Let the work be 100 units.

Gerrard’s 1 hour work = 100/5 = 20 units

Lampard and Rooney’s 1 day work = 3/4 x 20 = 15 units.
Fabregas and Walcott’s 1 day work = 1/5 x 20 = 4 units.
b In one day all five of them cando =20+ 15+ 15+ 4 + 4 = 58 complete the work in 100/58 days.
ime and Work - the MANDAYS problems.

d by the number of days that they take to complete
ber of mandays required to complete a piece of work
will remain constant. We will try and understand t ing i ext three problems.

Solution: Given that 10 men take 15 days to ¢ sﬁ the number of mandays required to complete the work = 10 x 15
mandays. So assume W = 150 mandays.

Now the work has to be done by 25 0'mandays, the number of days to complete the work would be 150/25 = 6
days. ;

Problem 6: A piece of work can be don s in 4 days working 6 hours a day. How many boys are needed to complete another
work which is three times th i

in 20 days working 7 hours a day. The work is started by X and on the second day one man whose
: ork is twice that of X, joined. On the third day another man whose capacity is thrice that of X, joined and the process
contin i k. is completed. In how many days will the work be completed, if everyone works for four hours a day?

Solution: Since X take days working 7 hours a day to complete the work, the number of day-hours required to complete this work
would be 140 day-hours. Like in the two problems above, this is going to be constant throughout. So, W = 140 day-hours.

Amount of work done in the 1st day by X = 1day x 4 hours = 4 day-hours

2nd day, X does again 4 day-hours of work. The second person is twice as efficient as X so he will do 8 day-hours of work. Total work
done on second day = 8 + 4 = 12 day-hours. Amount of work completed after two days = 12 + 4 = 16 day-hours.

3rd day, X does 4 day-hours of work. Second Person does 8 day-hours of work. Third person who is thrice as efficient as X does 12 day-
hours of work. Total work done on 3rd day = 4 + 8 + 12 = 24 day-hours

Amount of work completed after 3 days = 16 + 24 = 40 day-hours

Similarly on 4th day the amount of work done would be 4 + 8 + 12 + 16 = 40 day-hours

Work done on the 5thday =4 + 8 + 12 + 16 + 20 = 60 day-hours

Total work done after 5 days = 4 + 12 + 24 + 40 + 60 = 140 day-hours = W.
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So it takes 5 days to complete the work.

Remember that whenever there is money involved in a problem, the money earned should be shared by people doing the
work together in the ratio of total work done by each of them. Again I will explain this with the help of an example:

Problem 8: X can do a piece of work in 20 days and Y can do the same work in 30 days. They finished the work with the help of Z in 8
days. If they earned a total of Rs. 5550, then what is the share of Z?

Solution: Let work W = 120 units. (LCM of 20, 30 and 8)
X’s 1 day work = 6 units

Y’s 1 day work = 4 units

(X +Y + Z)'s 1 day work = 15 units.

So Z's 1 day work = 15 - (6 + 4) = 5 units §
In 8 days Z would have completed 5 units/day x 8 days = 40 units of work ;
Since Z does 40/120 = 1/3rd of the work, he will receive 1/3rd of the money, which is 1/3

Pipes and Cisterns

Problem 9: There are three hoses, A, B and C, attached to a reservoir. A and B can fill the

Solution: These kinds of problems can be solved in the same way as we solve pro ore men are involved. A, B and
C are equivalent to three people trying to complete a piece of work.
The amount of work to be done would be the capacity of the reservoir.
45) litres.

A can fill the reservoir in 20 mins P In 1 min A can fill 180/20
In one minute C can empty 180/45 = 4 L from the reservoir.
1% Minute => A is opened => fills 9 L

2" Minute => B is opened =>fills another 6 L

3 Minute => C is opened => empties 4 L

Hence every 3 minutes => (9 + 6 — 4 =) 11 litres
So in 45 minutes (11 x 15 =) 165 litres are fiIIedﬁ
In the 46™ minute A is opened and it fills 9 litres. In
Hence the reservoir will be full in 47 minutes.

ghe reservoir = W = 180 (LCM of 20, 30,

' minute.

pacity?
Solution: The work to be done = Capacity
1%t Minute => inlet pipe opened = i
2" minute => inlet pipe closed; out | emptied
In 2 minutes (5 litres -4 litres =) 11 i i
It takes 2 minutes to fill 11 => it takes

| 25 litres into the tank.

In the 51° minute inlet pipe i is filled.

Problem 11 ours non-stop but then needs to rest for half an hour. His wife can work for two hours but rests
for 15 min son can work for 1 hour before resting for half an hour. If a work takes 50 man-hours to get completed,
then ap or the three to complete the same? Assume all of them all equally skilled in their work.

(a) 154 (d) 24

Sol

Sinc equally skilled; in 1 hour they can do 3 man-hours of work if no one is resting. It will take them 50/3 = 16.6 hours

Now let us calculate thie amount of work done in 20 hours.

Sohan does 3 man-hours in every 3.5 hours (because he takes rest for half an hour on the 4™ hour)
In 20 hours (3.5 x 5 + 2.5) Sohan completes => 3 x 5 + 2.5 = 17.5 man-hours ---- (1)

His wife completes 2 man-hours every 2.25 hours (because she rests on the 3™ hour)

In 20 hours (2.25 x 8 + 2) she completes => 2 x 8 + 2 = 18 man-hours. ---- (2)
Child completes 1 man-hours every 1.5 hour.
In 20 hours (1.5 x 13 + 0.5) he completes 1 x 13 + 0.5 = 13.5 man-hours of work. ------ (3)

Adding 1,2 & 3
In approximately 20 hours 49 man-hours will be completed; so the work can be completed in 20* hour.
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SOLVED PROBLEMS
Two cars A and B start simultanecusly from two points P and Q with certain speeds towards each other. After reaching a point R, speed of A
decreazes by 1/3. It then meetz B a3t a point 5, where 50 = ZPR. If the speed of & had become 1/3 less at the mid point of RS, the cars would
have met at T where ST = PR/4. Find RS: PR.
A5 1 B.6: 1 c.8:1 D, 10: 1

Answer: The figure is shown below. M iz the midpoint of RS with RS = w. Let the distance PR = d, 50 = 2d and 5T = d/4

R M S g T
s L : L L
PI r : ’ , >d Ii*c:-

|
. . Zrd . . . . -
A starts traveling with =l of his usual speed after point R and then travels a distance of x. If he had traveled with his usual speed, he would have

traveled a distance of S'j_x in the same time. Since the time of travel of bath A and B is the same,

ra

3
. 3x : 0+ oy

When A travels d + — B travels 2d. Therefore, ratic of speeds = "I:I- ==d -

. . ::'d oo . . x ,d . .
In the second case, A starts traveling with 3 of his usual spesd after point M and then travels a distance of ;-:-E. If he had traveled with his
usual speed, he would have traveled a distance of %:é_% - Ex; e in the sams time, The total distance traveled = d +
d -_.% LB 8_ 3d _ 10x ; 11d In this time, B travels a distance of Zd—% =?T'ij . Therefore, ratio of speeds = %

Zd =

= 10+ THEI = x = 8d. Therefore, RS: PR =8: 1

14d 4d

Bala and Rohit start at the starting line of a 100m track, while Koushik is given a head start of 'x' m. fAshok starts from point which is "z' m behind
the starting line. Rohit is beaten by Koushik by "y’ m. In & 100m race, Ashok can beat Bala by v m. v = x and z = (100y)/(100-y). If Ashok and
Koushik finished the race together, who runs the least distance of the four?

A, Koushik B. Rohit C. Bala D Cannot be detsrmined.

Answer: The known situation has been summarized in the figure given below. Since Koushik beats Rohit by & distance greater than the lead (v =
%), Koushik is faster than Rohit.

Rohit :
- Bala X Rohit y Koushik

L d o — & #
Ashok Start Koushik Finish

In & 100 m race Ashok can beat Bala by y m = When Ashok travels 100 m, Bala travels 100 - y metres.
Therefore, in this race when Asholk travels 100 + z metres, Bala will travel

100-v 100-y 100y ':_100—1,:}{" 10000 |
100 100 100-y/ 100 [ 100-y)
finishes with them.

=100 metres . Therefore, Ashok and Bala finish together. And Koushik

® (100 + ) metres =

x| 100+

Koushik travels 100 - x, Rohit travels 100 - v, Bala travels 100 and Ashok travels 100 + z. The least distance is traveled by Rohit.

“When I take my dog for a2 wallk,” said a friend. "He frequently suppliess me with some interesting puzzle to solve, One day he waited to see which
way I should go, and when I started he raced aleng to the end of the read, immediately returning to me again racing to the end of the road and
again returning. He did this four times in all, at a uniform speed, and then ran a2t my side the remaining distance, which according to my paces
measured 81 metres, 1 afterwards measured the distance from my door to the end of the road and found it to be 625 metres. I walk at the rate of
4 km per hour.

What iz the speed of my dog when racing to and fro?
A, 48 kmph B. 4 kmph C. 16 kmph D. 8 kmph

The distance traveled by the dog till the time of the first reunion with me is equal to
A, 1000 m B. 850 m C. 1200 m D. 1250 m

Answer: Let’s ocbserve the situation for one cycle, .e. for one meeting of the owner and the dog. The situation is shown in the image below:

d

. . S —

d-x tf
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Let the ratio of the speed of the owner to that of his dog be k. The dog travels the whole distance d and comes back a distance x to meet its

owner. The owner meanwhile travels a distance equal to d — x. Thersfore, the ratio of the speed = j t z =k=x =%
wk-1)  k-17"

For the secend cycle, x would be the total distance. Therefore, the remaining distance after the second cycle x = Pl kr1)
L (k-1
The remaining distance after the 3™ cycle = =2 = d| ey |

The remaining distance after the 4™ cycle = =3 = d|%|
Mow, d = 625, and the remaining distance after the 4% cycle = 81,

- 4
Therefore, 625 H: =81 = k = 4, Therefore, the ratic of the speeds = 4: 1

= The speed of the dog = 4 x 4 = 16 kmph

dk-1) _ 2dk _2x625x4
k+1 k+1 5

Mr. Sharma starts from his houss to office 30 min late then his usual time. So, he increases his speed by 25% owver his usual speed but still
reaches 15 min late. Ancther day he starts 15 min later then his usual time and increases his speed by 50% comparatively to the previous day
speed and reaches 20 min before the office time, What is the distance between Mr. Sharma’s house and office?

A, 1OKm B. 15 Km C. 5 Em D. 20Km E. 25 Km

= 1000 m

The total distance traveled by the dog inthe firstoycle =d+x=d+

Answer: Let me Sharma take time t to reach his office after getting 30 min late. This time will be his normal time he takes daily to reach his

th
office. Since he increases his speed by 25% | %j hiz traveling speed becomes % of his usual speed. Therefore, the time taken becomes %t .

4

Therefore, time saved = t—gt =—=15min=t =75 min

LI'I|r-|-

The second information is redundant as it will give the same result of usual time taken = 75 min. I don't think distance can be calculated. Does
anyong have the answer?

Angle between hour and minute hands iz exactly 1 degree, The time is an integral number n of minutes after noon (0< n =720).Total possible
values of n are
A3 B. 2 cC.1 . 4

Answer: The relative speed of the minute hand is %degr&es;"minut& . Therefore, in one minute, the minute hand gets ahead of the hour hand by

v

%degrees.The minute hand takes 1—"1rnin utes to gain/cover one degree on the hour hand.

“

= a ) )
To meet the hour hand again, the minute hand takes % = ?1"10 minutes . ﬁmln utes before meeting, the minute hand would be 1 degree
. o 720 2 718 . . 7 ] .
behind. Therefore, time taken = TER e After meeting minute hand would take Emlnutes to get ahead by 1 degree. Therefors, time
f20 0 2 22
taken = T +ﬁ_ =

= - =
Therefore after every ?1—?( —1—"1- minutes, the minute hand iz one degres behind the hour hand and after every ‘l'gk +% minutes, the minute

hand is one dearee ahsad of the hour hand. We nzed to find integral values for thess times. For the first condition, we get k = 7 and n = 458 and
for the second condition, we get k = 4 and n = 262, Therefore, we have two integral values of n below 720.

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

Answer: Let the speed of the train be 75 km/h and the distance to be traveled be also 75 km. Therefore, in the first case, the train takes L h to
cover the distance. In the second case, the average speed of the train = 60 km/h.

Therefore, the train travels 60 km in one hour. To travel 80 km, the train takes %KGU = 48 min . Therefore, the train stos for 60 — 48 = 12 min

every hour.
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In & race of 600m, Ajay beats Vijay by 60m and in a race of 300 m Vijay beats anjay by 25m. By how many metres will &jay beat Anjay in a
400m race?

Answer:
When Ajay travels 600m, Vijay travels 540m. Therefore, when Ajay travels 400m, Vijay travels :33 x 400 = 360m .
When Vijay travels 500m, Anjay travels 475m. Therefore, when Vijay travels 360m, Anjay travels ;;g x 360 = 342m . Therefore, Ajay beatz Anjay

by 400 — 342 = 58m.

R walked down a descending escalator and took 40 steps to reach the bottom. S started simultansously from the bottom, taking 2 steps for every
1 step taken by R. Time taken by R to reach the bottom from the top is zame as time taken by £ to reach the top from the bottom.

How many steps more than R did S take before they crossed sach other?
If R were to walk at the speed of 5, what percentage of the initial time would he be able to save?

Answer:
Mot many of you realize that escalator problems are nothing but "upstream/downstream” problems with the river replaced with the escalator.

Let the speed of R be v, speed of S be 2v and speed of escalator = u
R and S are taking the same time to cover the same distance
= v + u (downstream) = 2v - u {upstream] = v = Zu

Therefare, let the escalator come out at the speed of 1 stairminute. R and S cover stairs at the rate of 2 stairs/minute and 4 stairs/minute,
respectively.

When R covers 40 stairs, escalator gives out 20 stairs = total stairs = 40 + 20 = &0.

When S goes up by 4 stairs, escalator brings him down by 1 stairs. Therefore, his upstream speed is 3 stairs/minutes, They mest midway as their
upstream and downstream speeds are equal. Therefore, both have covered 30 stairs.

To cover 30 stairs R covers 20 stairs and 10 stairs are given out by the escalator. S covers twice of R, i.e. 40 stairs. Therefore, S covers 20
stairs more than R.

Right now, R takes (60 stairs)/(3 stairs/minute) = 20 minutes. When he climbs 4 stairs/minute (Speed of 5), his downstream speed will be 5
stairs/minute and time taken = 60/5 = 12 minutes.

Percentage of time saved = (8/20) = 100 = 40%

If & person increases his usual speed by 15km/h, he reaches his destination cne hour eardier than his usual time. If he decreases his speed by
10km/h, he will be late by one hour. The distance traveled by him i= equal to
AL 470 km B. 360 km C. 480 km . 300 km

Answer: 1 METHOD: _ _ _ _ _

I will use the funda of arithmetic and harmonic progression here. Read about the funda in Total Gadha's Quant lessons. Let the normal time taken
for travel be t. Therefore, the times taken in two cazez are t - 1 and £ +1. As the time taken are in arithmetic progression (t- 1, t, t + 1), the
speeds (v + 15, v, v - 10) will be in harmonic progression for a fixed distance. Therefore, v would be harmenic mean of v + 15 and v - 10.
W32v2+5\-’=2'~; +10v-300 = v =60km/h. Now, 75 x (t- 1) = 50 x (t + 1) > t = 5h,

Therefore, distance = 60 = 5 = 300km.

V=

2" METHOD:

Let the usual speed be v and the normal time taken be t. Distance is constant in each case.
(v+15)=(t-1) =vt= 15t -v = 15 --- (1)

[w=10) % (t + 1) = vt = v - 10t = 10 --- (1)

Solving (1) and (2) we get v = 50 and t = 5. Therefore, distance = 300km.

Two trains start at the same time from two stations & and B towards ezch other. They arrive at B and A respectively in 5 hours and 20 hours after
they have passed sach other. If the speed of the train that started from & is 58 kmph, then the speed of the second train is equal to
A, 26kmph B. 28kmph C. 24kmph 0. 30kmph

Answer: The situation is shown in the image given below. Let the speed of trains from & and B be V, and Vs, respectively. After assign each other
they cover a distance of 5V, and 20V, to reach B and &, respectively, as shown.
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| SV |
As f *B
| e
| 20“2 | Vz

When they meet, they have taken the same time for travel. In other words, the train from A has taken the same tme to cover 20W: as the train
from B has taken to cover 5Vi.
ﬂ:ﬂ:ﬂ:z:w =1 - zakmph
W1 Vo Wz = 2

=

f & person increases his usuzl speed by 20%, he reaches his office 15 minutes early. By how many minutes will he be late to hiz office, if he
reduces his usual speed by 20%
A, 10 B. 20 C. 15.5 D. 22.5

Answer: If the person increases his speed by 20% [%j, his speed becomes %times his original speed and therefore, hiz time for travel becomes

th
%times his original time. Therefore, % time is saved. This is equal to 15 min. thersfore, original time taken = 15 = 6 = 90 min.

If the person decreases his speed by 20% [% 1, his speed becomes E1:|mv.=_"s his original speed and therefore, his time for travel becomes ;tlmes

his original time = %.\: 90 =112.5min . Therefore he will be late by 112.5 - 90 = 22.5 min.

In & kilometer race, if & gives B a head start of 40m, then & wins by 19 seconds. If & gives B & head start of 30 seconds, then B wins by 40m. The
times taken by sach of them to run a kilometer race (in seconds) are
A, 105, 125 B. 125, 145 C. 135, 150 D. 125, 150

I found out a great way to solve this:

Maotice the first case. When A gives a lead of 40 m, he wins by 19 =,
19 s
40 m
A + o L * A
B B

Let's see the first case from the perspective of the finish point. When & reaches the finish point B is 19 s behind. If at this moment, I press
the rewind button, both & and B will start geing toward the start point with B having a lead of 19 s. 4nd then A will beat B by 40 m. The
situation can be shown below:

19 s 40 m
A L L + A
B B
Therefore, when A gives a lead of 159 s to B, he beats B by 40 m. Therefore when A travels 1000 m, B travels 960 - 19v m, where v is B's
. 950 —-19v
speed, The speed ratio T

The zecond case can be shown as below:

aos B 40m B
A+ L i
1000 - 30 A
When A travels 960 m, B travels 1000 — 30v m. The speed ratio = T;jv

2000~ A0, JGU= L = e = e Talay =10

Se0 1000

While two trains are crossing each other, a person sitting in the slower train ocbserves that the faster train crossed him in 24 seconds. If the
speeds of the two trains are 80km/hr and 685km/hr, what is the length of the faster train?
A, 50m B. 150m C. 100m D 450m

Answer: Relative speed of the faster train with respect to the slower train = 80 - 65 = 15 km/h = é—;m.fs .
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Time taken = Time taken = Relatw.e dislane=pnEEngtilal t_he Ll C = Length of the faster train = 24:-:"—5 =100m
Relative speed Relabive spesd 6

Two clocks are set to show the correct time at 7.00pm on a day. One clock loses two minutes in an hour and the other clock gains 3 minutes ina
hour, Exactly, after how many days, will both the watches show the correct time?
A, 10 B. 15 C. 30 D. &0

Answer; Every clock will show the correct time when it is late or fast by hours which are multiples of 12, The first clock loses 2 min in 1 hour.

Therefore, to lose 12 h it will take 1": Sl 360 h =15 days . The second clock gains 3 minutes in 1 h. therefore, to gain 12 h it will take
% =240 h = 10 days . Therefore, both the clecks will show correct time in 30 days (LCM of 15 and 10).

A perzon left point & for point B . Two hours later, another person left A for B and amived at B at the same time az the first persen (Had both
started simultaneously from A and B traveling towards each other , they would have met in 80 minutes How much time did it take the faster
person to travel from Ato B .

Answer: Let the time taken by the second person be t minutes, Therefore, the time taken by the first person is t + 120, Let the total distance be

. . B a0d . . .. . : 80d . .
d. The second person travels d in t minutes, Therefore he will travel TIFI 80 minutes. Similarly, the first person will travel mln 80 mins.

80d sod L
T +t—].2CI d=t=120 mins = 2

In 2 2000 meter race around a circular stadium having 2 circumference of 1000 meters, the fastest runner and slowest runner reach the sames

point at the end of S5th minute, for the first time after the start of the race. All the runners have the same starting pt. and each runner maintains a

uniform speed throughout the race. If the fastest runner runs at twice the speed of slowest runner, what is the time taken by the fastest runner to

finish the race?

A, 20 min B. 15 min C. 10 min D. 5 min

Answer; As the speed of fastest runner is twice the speed of the slowest runner, the fastest runner travels twice the distance as that traveled by
the slowest runner in the same time. Also, to catch the slowest runner again, the fastest runner will have to travel one round extra than the
distance traveled by the slowest runner. Thersfore, it can be reasoned out that the slowest runner is taking one round whereas the fastest runner
is taking two rounds in 5 min. therefore, to take 4 rounds, the fastest runner will take 10 min. [Please work out the logic. It's fun)

th
A man builds % of a wall evervday, Qut of the length of the wall built per day, 20% falls off each day(including last day's work).In how many

davys he can complete the wall?

Answer: The wall would never be completed. The moment the length of the wall reaches 62.5%, 20% of the wall = 12.5% would be demolished.
Therefore, the new added length would be equal to the demoelished length.

A rman starts a piece of work, Starting from 2™ day onwards, everyday a new man joins. With every man joining the work that each man can do
per day doubles, The work is completed in 5 days. On which day they would have completed the worlk if the work each one can do per day
remained constant.

Answer: Let the initial units of work that 2 man can do on the first day be w. Therefore, the units of work that each man can do on 2, 3™, 4" and
5" day would be 2w, 4w, 8w and 16w, respectively.

Therefore, total units of work done = w + 2« 2w + I« 4w + 4 = 8w + 5 = 16w = 129w,

nn+ 1w

If the work each man could remained constant the units of work done inndays=w{l+ 2+ 34+ _+n) = >

M = 129w = n = 16days.

A and B are running in & circular track in direction opposite to which C iz running, in fact running at twice and thrice the speed of A and B,
respectively, and on the same track. They start running from same point. It is known that A's average speed is 3mfs and track is 120 meter in
length. When will B, after start, find himsslf eguidistant betwsen A and C for first time?

Answer:
See the figure below:

L’ 2t
A

3 3t

The speeds of A, B, and C are 3, 2 and 6. C will meet & first and then meet B after 120/(2 + 68) = 15 5. In 15 5 & will travel 45 m and B will travel
30 m, as shown in the first figure.

Let after next t seconds, B is between 4 and C. The distance between B and C iz 2t + &t The distance between & and Bis 15 - 2t + 3t = 15 + ¢
2t+6t=15+t-->t=15/7 s,

Total ime = 15 + 15/7 = 120/7 s

Twp.sz 7 vwvvvv.wotdilgyauria.cuoilii -



A railway track runs parallel to a road and a cyclist, whose speed is 12 km/h, meets a train at the crossing everyday at the same
time. One day, the cyclist started 25 min late and met the train 6 km ahead of the railway crossing. What is the speed of the
train?

The first thing to note is that the train and the cyclist are traveling in the same direction. If the cyclist is 25 min

. 25 . .
late than the normal time he would be — «12 = 5kmaway from the crossing when the train reaches the

crossing. Therefore, if the cyclist and train were traveling in opposite direction, the train would have met the
cyclist closer than § km from the crossing.

DR LN N

6 km
Mow the train meets the cyclist, both train and the cyclist traveling in the same direction, when the cyclist is 6 km
away from the crossing. When the cyclist is 5 km away from the crossing the train would have reached the
Crossing.

5 km

Therefore, while the cyclist travels 1 km, the train has traveled 6 km. Hence, the speed of the train is 6 times the
speed of the cyclist. The speed of the train = 72 km/h.
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Assignment

1. A train moves 59.4 km in 66 minutes. What is its speed in m/s?
a. 14 m/s b. 15 m/s c. 16 m/s d. 17 m/s e. None of these

2. If Mayank goes from Delhi to Gurgaon at a speed of 20 m/s and comes back at a speed of 48 km/h, then what his average speed
during the entire journey?
a. 57.6 km/h b. 59.5 km/h c.15m/s d. 16.5 m/s e. None of these

3. An airplane flying 400 km covers the first 100 km at the rate of 100 km/h, the second 100 km at 200 km/h, the third 100 km at the
rate of 300 km/h and the last 100 km at the rate of 400 km/h. If it returns with the same average speed as it had its onward
flight what is the time taken for the round trip?

%hen he

a. 2.08 hrs b. 3.17 hrs c.4.17 hrs d. 5 hrs e. None of these%%

4. If Rajesh drives his bike at a speed of 40 km/h from his office, then he reaches his home 10 nig
reaches 10 min early. Find the distance between his office and home? g,é '
a. 25 Km b. 30 Km c. 35 Km d. 40 Km

5. In the above problem, Find out the speed of Rajesh if he wish to reach his home in tim
a. 24 km/h b. 30 km/h c. 38 km/h d. 40 km/h

6. Pinku starts from a place at 3 pm at 2.5 km/h. Tinku follows him from the same place at I km/h. If Pinku takes some
rest on the way and is overtaken by Tinku after he has covered 24 km, then pinku took r
a. 20 mins b. 24 mins c. 30 mins

aken to reach the market?

e. None of these

7. Driving at 5/8™ of his usual rate, Sanju reaches the market 18 minutes late.
a. 20 mins b. 24 mins c. 30 m|ns F% '

8. A train running between two cities arrives at its destination
at 75km/h. Determine the distance between the two cities?
a. 12 km b. 15 km c. 18

mlnutes -3 s at 50 km/h and 10 minutes late when it goes
0

20

e. None of these

9. A car has 310 km to run. After going 1/5" of t
journey at 4/5™ of the original speed. If it arri
a. 30 km/h b. 31 km/h

rburetor starts troubling and it can only run the remaining part of the
at was é@rlginal speed?
d. 60 km/h e. None of these

10. A distance is covered at a certain speed in
the ratio of the two speeds?
a.4:3 b.2:3

348

d.3:7 e. None of these

11. A man traveled a distance of 95 k on foot at the rate of 5 km/h and partly on bicycle at the rate of 12 km/h. Find
the distance traveled on foot?
a. 60 km c. 45 km d. 40 km e. None of these
12. ate of 54 km/h. How long will it take to pass a platform of length 90 meter.
c. 12 sec d. 18 sec e. None of these
13. & Q is 200 km. A motorcyclist starts from P towards B at 8 am at a speed of 40 km/h. Another
P at 9 am at a speed of 35 km/h. At what time will they cross each other?

c.11:08 am d. 11:38 am e. None of these

14. the same time from two stations and proceed towards each other at the rate of 40 km/h and 50 km/h
respectively. W "meet, it is found that one train has traveled 80 km more than the other. Find the distance between the two
stations?

a. 630 km r b. 650 km c. 700 km d. 720 km e. None of these

15. The distance between two towns is 200 km. Raj starts from town A towards town B at 9:00 am at a speed of 20 km/h and Abhi starts
from town B towards town A at the same time at a speed of 30 km/h. At what time they cross each other?
a. 1:00 am b. 12:00 pm c. 1:00 pm d. 2:00 pm e. None of these

16. In the above problem, Find out the location of the point where they cross each other for the first time?
a. 80 km from town A
b. 100 km from town A
c. 120 km from town B
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d. both (a) & (c)
e. None of the above

17. In the above problem, after crossing each other Raj continued towards town B and Abhi continued towards town A. After reaching
their destination they returned towards the town from which they started and crossed each other again. Find out the location of the
point where they cross each other for the second time.

. 40 km from point A

. 60 km from point A

. 100 km from point A

. 120 km from point A il

. None of the above §

O Q0O oW

18. A ship is rowed 28 km down a river in 4 hours and 12 km up in 6 hours. Find the speed of the ship in still wate %
a. 4.5 km/h b. 5 km/h c. 5.5 km/h d. 2.5 km/h 5

19. In the above problem, determine the speed of the river?

a. 4.5 km/h b. 5 km/h c. 5.5 km/h d. 2.5 km/ ’
: #

20. A boat goes 30 km upstream and 42 km downstream in 8 hours. It also goes upstrean ﬁm in 11 hours.

Determine the speed of the boat and the stream?

. 8 km/h, 4 km/h

. 10 km/h, 4 km/h

. 10 km/h, 6 km/h

. 8 km/h, 6 km/h

. None of these

o0 ocw

21. Raju takes 4 hours less to row down a 12 km stream than he ta
speed, he would take half an hour less to row downstream th?& %w up
a. 0 km/h b. 2 km/h c. 4 km/h

@@

back. Heﬁﬁ '3 hrs by driving both ways. How long would

peed of the stream in km/h?
e. None of these

22. A man takes 7 hrs in walking to a certain place and drivi
he take to walk both ways?
a. 6 hrs b. 8 hrs c. 10 hrs d. 12 hrs
23. At 7:00 am, Ravish started from A towards B
towards their respective destination. If the t
Amit. Find out the ratio of Ravish’s speed to Amit

NUTwN

a.l:
b.2:
c.2:
d. 3:
e.C

annot be determined

me straight road. Two buses X and Y starts simultaneously from P and Q respectively
towards R. By the time Y re alf way to R. Immediately after Y reaches R, it starts travelling towards P and it crosses

X at a point 165 _km from

\ R, X and Y starts moving towards each other, which of the following cannot be a possible
P at which cross each other?
b. 45 km c. 120 km d. 180 km e. None of these

25. If Q is twice a from P as it is from R, and X takes 18 hours and 40 minutes to cover the distance from P to Q, how much time
the distance from R to P?

Q

b. 3 hours &
c. 3 hours and 36 minutes
d. 4 hours

e. None of these
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Chetan is returning home from his friend’s house and his dog is with him. It takes
Chetan 45 minutes to reach his home. His dog runs twice as fast as Chetan walks. The
moment Chetan and his dog leave his friend’s house the dog runs ahead and reaches
home before Chetan, and returns to meet his master. After meeting Chetan, the dog 1-3
again runs towards home. The moment the dog reaches home it returns again to meet v

Chetan. \\ v:"' Lt
b

how many minutes from the start of the trip does Chetan meet his dog for the second time?
a. 30 min
b. 40 min
c. 25 min
d. 33 min
e. None of these

26. After

Use the following information to answer the next question. &
Kipper and Tipper are moving along two straight roads that intersect perpendicularly at X. When Klpper is at X, Tipper is
500m from X. After 2 minutes both Kipper and Tipper are at equal distance from X, and after 8 more minutes they are
again at equal distance from X.
27.What is the ratio of Kipper’s speed to Tipper’s speed?
4:5

N w

a
b. 2
c. 5:
d. 1:
e. None of these
&, &
Ranbir, the forest ranger, started on a four-hour drive one day on the safari. When he started the
jeep his jeep’s milometer reading was 29792, a palindrome. (A palindrome is a number that reads

the same forward and backward.) At his destination inside the forest, the milometer reading was
another palindrome.

28. If Ranbir never exceeded the safe speed limit of 55 mile ing was his greatest  possible average speed?
a. 40 mph
b. 50 mph 3

c. 205/4 mph
d. 211/4 mph

e. None of these

r, which of the fo

0, Y
Appu and Gappu both start running around a circular racetrack in the same direction, each of them going at a constant
speed. Appu is on bicycle and Gappu is on foot. Appu goes all the way around the track and catches up with Gappu. The
moment he meets Gappu, he turns around and heads back towards the starting point while Gappu keeps going on his path.
When Appu reaches the starting point he agaln meets Gappu who is just finishing his first round.
29. The ratio of speeds of Appu and Ga
1 +A2:01

_roo._ncrm

If Roshan and Swati leave their houses at 10:00, walking directly towards each other, they meet at 10:10. If Roshan leaves
his house at 10:00 and Swati leaves her house at 10:03, again walking towards each other, they meet at 10:11.

Ghanshyam and Sartaj leave Mathland simultaneously to go to Algebratown. Ghanshyam is on bicycle while Sartaj is on a
bike that is six times faster than Ghanshyam'’s bicycle. Halfway between Mathland and Algebratown, Sartaj had an accident
and his bike breaks down. Luckily, a farmer gave him a lift on his wagon that goes half as fast as Ghanshyam’s bicycle.
31. Who reaches Algebratown first?

a. Ghanshyam

b. Sartaj

c. Both reach at the same time

d. Cannot be determined
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In a kilometer race, in which A, B and C are running, A beats B by 100 meters, and B beats C by 100 meters. In the next
kilometer race, C starts at the starting line, B starts 100m behind the starting line and A starts 100m behind B.
32. Who wins the race and by how many meters is the winner ahead of the person just behind him?

a.A,20m
b. B, 88 m
C,1m

C
d. It's atie
e. Cannot be determined
p
Four vehicles are traveling on a straight highway with constant speeds. The truck overtook the car at 2:00pm, and then
met the scooter at 4:00pm and the motorcycle at 6:00pm. The motorcycle met the car at 7:00pm then it overtook the
scooter at 8:00.
33. At what time scooter and the car meet?

a. 5:00 pm

b. 5:20 pm

c. 5:30 pm

d. 5:40 pm

e. None of these

A column of soldiers is marching at a constant speed. A soldier at the last row of the column was commanded to go to the
head of the column, deliver a message there, and return to his position at the last row of the column. After carrying out the
order, when the soldier returned to his former position at the last row, he noticed that the end of the column was in the

same position that the head of the column had occupied when he first left his own positi

L

34. If the soldier did not stop anywhere in between leaving and rejoi

ratio of the soldier’s speed to that of
the column? %

a. 1++v2:1

b. 2:1

c. 3:1

d. 4-+2:1

e. None of these

ﬁr hour and then stopped to rest. On the way back,
ng resting time, what was the average speed of the

35. Two friends go for a Sunday bike ride. Firsé,
they only averaged 8 miles per hour over the s
riders?

36. Kate runs twice as fast as she walks. On -$he walks for twice the length of time as she runs. In this way
she takes 20 minutes to get there. On:her runs for twice the length of time as she walks. How long does she
take to get home? !

1 km from starting point his hat fell down and started to move
or 5 minutes but realised he has dropped his hat then rows down stream to
at start. Find the speed of flow of river.

37. A man rows upstream in a ri
downstream the man kept swim
catch the hat. Finally th

38. ards the same point P with speeds a and b respectively. At the start, A, B and P form an
e A and B move to the new positions, B covers 80 miles, and ABP becomes a right

rives at P, B is 120 miles away from P. What is the distance between A and B in the

39. 20-mile test drive on his new Honda. He started with a certain speed. After covering each mile, he

Three cars started from the same point at the same time in three different directions. The first two cars move in a straight
line. It is noticed that after 2 hours, all the cars are at the same distance from the starting point. If the distance b/w the two
cars which travelled in a straight line is 170 Kms, how far from the 2nd car is the 3rd car, given that the distance b/w 1st
and 3rd car is 136 Kms?

40.

41. At his normal speed, Prashant can travel 18 miles downstream in a fast flowing stream in 9 hours less than what he takes to
travel the same distance upstream. The time for the downstream trip would take 1 hour less than the upstream trip provided
that he doubles his rate of rowing. What is the speed of the stream in miles/hr?
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42. Crime master Gogo, riding on a motorcycle, starts at the back of a 2 km train as its front enters a 4 km tunnel. Both GoGo
and the train travel at constant speed and GoGo exits the tunnel just as the train is entirely in the tunnel. When the front of
the train emerges from the tunnel, Gogo turns instantly and heads back toward the train. How many meters from the tunnel
does Gogo meet the front of the train?

43. A woman is walking down a downward-moving escalator and steps down 10steps to reach the bottom. Just as she reaches
the bottom of the escalator, a sale commences on the floor above. She runs back up the downward moving escalator at a
speed five times that which she walked down. She covers 25 steps in reaching the top. How many steps are visible on the
escalator when it is switched off?

44. There is a escalator and 2 persons move down it. A takes 50 steps and B takes 75 steps while the escal
Given that the time taken by A to take 1 step is equal to time taken by B to take 3 steps, find the no. o
escalator while it is stationary?

45. Ram and Shyam are moving upwards on a moving escalator. When Ram takes 2 s
time. Shyam reaches the top taking 25 steps while Ram takes 20 steps to reach
then how many steps are needed to be taken by shyam to reach the top?

46. Joe and Charlie went on an excursion. At the end of their hike they arrived at a hig
continued to walk forward to the next bus-stop at a speed of 4 km/h, while Charli
closer by, and thus headed in the opposite direction at a speed of 6 km/h. They e i n time to catch the bus.
Find out if Charlie's assumption was right, given that the bus travelled at a speed

47. In a swimming pool, 6 swimmers have to swim such that 3 swimmers st . rvals of 1 minute and the

he pool & length of the pool is

120 meters. The speed of each swimmer is 20m/min. Whe ;each of them reverse their direction &
‘delay.™ i when he reaches one of the ends. If

the first swimmer from each start simultaneously, aft C at time will there be no swimmer in the

pool?

48. At 10:00 am, Jinny starts writing consecutive natur
digits per minute. At 10:15 am, Johnny starts rubbi
digits per minute. :

h 1, in a row from left to right at a rate of 60
‘to right, starting from the first digit, at a rate of 90

the railway track at certain spé
opposite direction. Find the tim
local train passing that point in

cal train overtook him and every 20 min, a local train passed him in the
train passing a certain point on the railway track and the immediately next

%s tion at fixed intervals and run at uniform speed. A boy was walking down

. At what time between 7:00
p

53. opposite directions on a circular track, starting at diametrically opposite points. They first meet after John has
pext meet after Mary has run 150 meters past their first meeting point. Each person runs at a constant speed.
What is the lengt he track in meters?
&
54. Two pipes can fill a cistern in 14 hours and 16 hours respectively. The pipes are opened simultaneously and it is found that due to
leakage in the bottom, 32 minutes extra are taken for the cistern to be filled up. When the cistern is full in what time will the leak

empty it?

55. A, B and C star running simultaneously from the same point around a circular track of length 1200 m. A and B are running in the
same direction with speeds 4 m/s and 6 m/s whereas C is running in the opposite direction with 10 m/s. When will A, B and C be
together for the first time after the start?
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56. A and B can do a job in 10 days working together whereas B and C can finish the same job in 15 days working together. If A works
for 5 days and B works for 8 days C takes 9 days to finish the job. How much time will C take to finish the complete job alone?

57. A and B can do a piece of work in 21 and 24 days respectively. They started the work together and after some days A leaves the
work and B completes the remaining work in 9 days. After how many days did A leave?

58. A person leaves home between 1 and 2 and comes back at 6 and 7. He finds that the minutes and hours hand exchanged positions.
Find the time at which he left.

59. Angle between hour and minute hands is exactly 1 degree. The time is an integral number n of minutes after noon (0 < n < 720).
Total possible values of n are :

60. A can complete a piece of work in 4 days. B takes double the time taken by A. C takes double that of B, and D
to complete the same task. They are paired in groups of two each. One pair takes two-thirds the time needed
complete the work. Which is the first pair?

1.A,B 2.A,C 3.B,C

61. A can give B a 40m headstart and C a 90m headstart in a km race. How many meters

62. There are 12 pipes attached to a tank. Some of them are fill pipes and some are drain pipe
12 hours, while each of the drain pipes will take 24 hours to drain a full tank completely.

63. In a km race, if A gives B a headstart of 40m, then A wins by 19 seconds, If A gives B a
40m, Find the time taken by each to finish the race.

64. Divya and Raveena can do a work alone exactly in 20 and 25 days respecti
more work than is expected. If they work for a few days alone § th being integers only), then the work

could not have been completed in exactly
(1) 10 days (2) 14 days (3) 16 days (4) 17 days (5) eith ?ﬁg
and moves one and a half times as fast as it should.

ect time?"

65. "The hour hand on the my watch moves at the correct
Yesterday, it showed the correct time at 3 p. m. When

66. If it takes two men two hours to dig a hole th§§ de, and three meters deep, how long would it take the
same two men to dig a hole six meters long, si 2 i .
67. At what time instant after 8 o'clock do the short and 3 clock enclose the equal angles with the horizontal?

hours. However, the men report to work, one at a time, at equal

68. A group of men working at the same rate
1 s until the job is finished. If the first man works five times as many

intervals over a period of time. Once on th
hours as the last man, find
the number of hours the

69. A pipe P can fill an empty tank in" -
automatically when the water

other pipe Q, can empty same tank in 20 min. Pipe P is configured to close
e tank reaches 3/4th of the height of the tank and simultaneously the pipe Q
exactly 1/4th of the height of the tank after which it closes and simultaneously P

ular track of length 510 metres, starting from the same point, simultaneously and in the same
middle of the 5" round. If A and B were to run a 3 km race long race, how much start, in terms

ore A as N leaves B; they move across a lake at constant speed. They meet for the first time 500 yards from
he opposite shore without halting, and they meet 300 yards from B. How long is the lake?

72. Motorboat M leav
A. Each returns from

73. Jack London raced from Skagway in a sled pulled by 5 huskies to reach the camp where a comrade was dying. For 24 hours the
huskies pulled the sled at full speed. Then 2 dogs ran off with a pack of wolves. London, left with 3 dogs, was slowed down
proportionally. He reached camp 48 hours later than he had planned. If the runaway huskies had stayed in harness for 50 more miles, he
would have been only 24 hours late. How far is the camp from Skagway?

Consider three circular parks of equal size with centers at A;, A,, and A; respectively. The parks touch each other at the edge as shown in
the figure (not drawn to scale). There are three paths formed by the triangles A;A>A;, B1B,Bs, and C;C,Cs, as shown. Three sprinters A, B,
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and C begin running from points A;, B;, and C; respectively. Each sprinter traverses her respective triangular path clockwise and returns
to her starting point.

c ]

74. Let the radius of each circular park be r, and the distances to be traversed by the sprin
Which of the following is true?

a.b-—a=c-b=3J3r
b. b—a=c—b=+3Tr

C. b=%=2(1+\/§) r

d. c=2b—a=(2+J§) r

75. Sprinter A traverses distances A;A;, A>As, and AsA; at ave 1§ respectively. B traverses her entire path at a

gi&s of 4—30(\/§+1)4?0(\/§+1) and 120,

respectively. All speeds are in the same unit. Whe r i when A finishes her sprint?
a. Bl, C1
b. B3, G5
C. B1, C3
d. B;, Somewhere between C; and C;

uniform speed of (10V3 + 20). C traverses distances C;C,,

would A and C be when B reaches
a. Az, C3
b. As;, Cs3
C. A3, Cz
d. Somewhere beé

from a point A at an angle of 120°. Ram starts walking from point A along R1 at a uniform

yam t the same time from A along R2 at a uniform speed of 2 km/h. They continue walking for 4
eir respecti ach points B and C on R1 and R2, respectively. There is a straight line path connecting B and C.
rns to point g along the line segments BC and CA. Shyam also returns to A after walking along line segments
speeds rema anged. The time interval (in hours) between Ram’s and Shyam'’s return to the point A is
. 10419 + 26
3
2~+/19 +10
3

J19 +26

3
\/E+10
3
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78. A train X departs from station A at 11.00 a.m. for station B, which is 180 km away. Another train Y departs from station B at 11.00 a.m.
for station A. Tram X travels at an average speed of 70 kms/hr and does not stop anywhere until it arrives at station B. Train Y travels at an
average speed of 50 kms/hr, but has to stop for 15 minutes at station C, which is 60 kms away from station B enroute to station A. Ignoring
the lengths of the trains, what is the distance, to the nearest km, from station A to the point where the trains cross each other?

a. 112
b. 118
c. 120
d. none of these

79. Two motorcyclists started at the same time, covered the same distance, and returned home at the same time.
long as the other rested on his trip, and the other rode three times as long as the first one rested on his trip. Who

1
80. Two candles have different lengths and thicknesses. The long one can burn 35 hours; the

the candles are equal in length. Two hours ago, what fraction of the long candle’s height

81. Everyday at noon a ship leaves Le Havre for New York and another ship leaves New Yrk 0
nights. How many New York-Le Havre ship will the ship leaving Le Havre today meet during t

%

L
e gets off the train, a car picks him up
rts walking toward the plant. One the way,

directions. Their speeds are constant, and in the
ratio 5 to 4, the car leaving at A being faster. The cars trav nd B. They meet for the second time at the 145

milestone and for the third time at the 201, What:i iIeston

85. A train leaves a station precisely on the minu%e,
hand is directly over the minute-hand. The average sp 3*miles is 33 miles per hour. At what time did the train leave the
station?

86. Andy leaves at noon and drives at consta
per hour back and forth from town B to tow
Bob, whereas Bob arrives at town
third time?

hway as Andy. Andy arrives at town B twenty minutes after first passing
rst passing Andy. At what time do Andy and Bob pass each other for the

87. Tortoise travels uniformly 20 km a re, starting from the same point three days later to overtake the tortoise, travels at
m rate of 19 km the second day, and so forth in arithmetic progression. After how

out where they will meet for the 13" time.

[caT cBT CIubl(Find the solutions in our|CAT CBT Clubjonly)
{

89. A raft and a moto eft town A simultaneously and traveled downstream to town (The raft always moves at the same speed as
the current, which is constant.) The motorboat arrived at town B, immediately turned back, and encountered the raft two hours after
they had set out from'A. How much time did it take the motorboat to go from A to B? (Assume that it travels at a constant speed)

90. Angad and Bali traveled on the same road and at the same rate from Delhi to Bhatinda. At the 50th milestone from Bhatinda, Angad

overtook a herd of goats which were going at the rate of 1.5 miles per hour. Two hours after that Angad met a wagon which was moving
at the rate of 2.25 miles per hour. Bali overtook the same herd of goats at the 45th milestone from Bhatinda, and met the wagon exactly
40 minutes before he came to the 31st milestone. How far away from Bhatinda was Bali when Angad reached Bhatinda?

91. One of the ski lifts at Kulu Manali climbs the mountain in a line that parallels one of the ski runs. Both the run and the lift are two km
long, and a chair passes the starting point of the lift every 10 seconds. A skier starts her run just as the chair arrives at the top of the lift
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and another chair starts back down. She arrives at the bottom just as a chair is starting up the mountain and another chair is completing
its descent. Counting these two chairs and the two at the start of her run, she sees 97 chairs on their way up the mountain and 61 chairs
on their way down. If the chair that started down the slope at the same time that the skier did is still on its way down when the skier
reaches the bottom of the slope, what is the average speed of the skier?
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N

10. Let the normal speed = s=

TSD-Solutions

59400
Speed in meter's = —— = 15m/s. Hence (b)
6 x 60
For average speed in kmph 20m/s = 72km/h.
2xT12x4
So average = X—XS =57.6km/h
72+ 48

Hence answer (a).

100 100 100 100}

+ + +
100 200 300 400

= 4.17 hrs. Hence answer (c).

Total time taken= 2‘:

Let the distance between his home & office is ‘d’ kms.

d 20 d

Then — — —— = —=d = 40 kms. Hence answer (d).

40 60 60

40
To reach on time (i.e.) in 50 min. his speed should be %X 60 =48kmph.

Hence answer (c). E
P .
Pinku Jpm

Jige +B
24km

Tinku 5|],|“

Let they started from pt. A & Pinku was ove = 8hrs. Pinku should take 2—:

9hrs. 36 mins. To reach thus.
But as the reached with B at 1 am i.e. he took rest
Hence answer (b)

th
A+ — of usual rate, time taken i e. Let original time taken is t min = —+—1 = 18 = t=30 min. Hence

answer (c)
:£= t+10 = t =2 min. Distance = 75 x 12/60 = 15 km.
75 t+16
=t+2

4th

—0f 310 | the time taken is — times of the usual time.

= §1' —-t=2 = t=8hrs.
4

= Usual speed = % = 31kmph.

d
t
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speed how = — =§,

d 3d
S, =—:!—— =>4:3. Hence answer (a).
t 4t
11. Let the distance traveled on foot = x kms.
X 95-x
24212
12

= x = 35 kms. Hence answer (e).

12. Speed in m/s = 54><% =15m/s.

150+90
Time taken to pass the platform = ———— =16S€ecCS.

15

Hence answer (a).

13. Till 9am distance traveled by the motorcyclist who started from P = 40kms.
Distance between them at 9am = 200 - 40 = 160 kms.
160 .
Time taken to meet = ———— = 2hrs.8mins.
40+ 35

Hence they’ll meet at 11:08 pm. Hence answer (c).

14. Every hour the faster train travels 10 kms more than tt
8 hours = 8(40 + 50) =720kms. Hence answer (d). i

200
15. ———— = 4hrs. So they will meet after 1:0(
30+20 y
16. In 4hrs. Raj must have traveled 80 kms. Hence orm A. Hence answer (e).

17. When they meet for the 2" time, they
starting point. So hence answer (e).

28

0 kms combinely and Raj must have traveled 160 kms. More the 1

18. Downs team speed =

12

Ups team speed =

X—-y X+YVy
solving, we get x = 10 kmph. Y= 4 kmph. Hence answer (b).

21. In the first case

http:/7/www.totalgadha.com



http://totalgadha.com

12 12 12 x2u

_ =4 ——— =4 and
V-u V+u 2V2_u2

12 12 _ 05— 12 x 2u _05
2v—-u 2v+u av2 _ 2

Dividing one equation by the other and solving we getu = 8

22. For one side, instead of walking if he drives he saves 3hrs. So, in the first case had he not been driving while comié back he would

have taken 3hrs. more i.e. (7+3) hrs. = 10hrs. Hence answer (c).

23. The distances each traveled in 2 hr was traveled by the other in t and t + 3 hours. Equating the speed ratio fo
and (t+ 3)/2wegett(t+3)=4=t=1.Ratio=1:2

Ix
hx

3x
F =
24 & 25. Let the distance between R & Q is 5x. So, by the time éé Ve w when X is at S and Y is at R. They
9x
_ _ = 3X+—=165
start moving towards each other. Before meetin 8
= x=40

= Distance between P & R is 240kms.
Distance between R & Q is 200kms.

24. In APQR, PQ + QR > PR.
= PQ = 20kms. is not possible. Hence answer (a)

25. PQ = 400kms. (given)

X travels 400kms in 18§ =

= Speed of X= ﬂ>< 3km
50

15 15

F P O R § C
- 90m »

26. Let Chetan start from point F toward C. Let the initial distance between F & C is 90m and hence speed of Chetan & his dog are 2
and 4 meters/min respectively. Let chetan is at ‘P’ when the dog reaches at ‘C’ for the first time.
= FP = 45m.

90
(. dog will travel 90m in Tmin & in the same time chetan will travel Tx 2 =45m).
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Now, when the dog turns back, let they meet at point Q. They will travel PC distance in a ratio of 1:2. =
1
PQ= 5 x 45 =15m.

|1ly now, R will be the midpoint of QC.
= QR = 15m.

and again RS= %x RC =5m.

= Chetan had traveled PS= 80m., when he met the dog for the second time.

Hence answer (b).

27. Letinitially Tipper was at Y.
= XY = 500m.
Let the distance traveled by kipper in 2min was *x’.

= Distance Traveled by Tipper in 2 min was (500-x)m. ravel 4x more i.e. he will be 5x away from

500-x 6

point X. So, it means Tipper will also be at point T, 5x a f Tipper = —— =

2 8
= x = 200m. 4
= Ratio of speed of kipper : Tipper = 200: (é’o
28. As Ranbir’s maximum Possible speed was 55mph :aveled a maximum of (55 x 4) = 220miles. The palindromes after 29792

are 29892, 29992, 30003, 30103... But th
= The reading was 30003.

30003 -29792
= His speed was i %

5
gg%%
P
. ' - ) ) . X Yy 2 2
29. LetSisthe sta oint. Let the Smaller distance between SP is y & larger one is x. > ——— =-— = X" = 2Xy + Y
2X+y X
4
2 X 2X
Divid y the equation by Y°, we get | — | =—+1
y y

X
->—=1+ \/E . Hence answer (a).
y
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R T G S
30. Let Roshan & Swati start from their houses R & S respectively. When they both started the same time i.e. 10:00, the meet at T at
10:10.
Let RT=x, TS=y
Now, when Swati leaves at 10:03, they meet at 10:11 i.e. somewhere between T & S, lets say at Q.
= RQ= 1.1x (as Roshan took 11min. instead of 10).
As, Swati took 8 minutes to reach Q.
= SQ=08y
Now, RT + TS = RQ + QS
X +y=1.1x + 0.8y

X 2
0.2y = 0.1x > —=—=>X=2Y
y 1

= RT = 2TS.
If Swati travels TS in 10min. she will take 20min. move to travel RT.
= She will reach Roshan’s house at 10:30.

31. Let the time taken by Sartaj to reach halfway between Math land & Algebra town is't. S
same is 6t. ||ly Ghaushyam will travel the remaining half in 6t, where Sartaj will take 1
Ghaushyam are 13t & 12t respectively. Hence Ghaushyam will reach first. Answer (a).

32. A:B=1000:900=10:9
B:C =1000:900=10:9
= A:B:C=100:90:81
Now, A & B are 200 & 100 meters behind the starting line respectively. So,
have traveled 1080 & 972m. respectively.
= A won the race & B was 20m behind. Answer (a).

of car and truck. After this one can easily form
t. The answer is 5:20 PM.

33. The trick is that scooter and motorcycle are moving in s
4 equations and from them can calculate the time taken for

Situation at 2:00 PM:
Let the distance between truck (T) and scooter(

(T+S)x2=Dy, (T+M)x4=D; +Dy, (M+C)x5

Solve for D;/C+S which comes out to be 10/3 ho

34. Let the length of column is | and speed o
I
>—+

S—C

:t:1+\/§. So, %Z(l+\/§)il. Hence answer (a).

35. Average Speed = M = 9.6kmph.
12+38
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36. Let by walking she covers d distance in 1min.
= by walking she covers 2d distance in 1min.

40 . 20 .
In first case she walks for ?mln & run for ?mln

40 40 80
= Distance between home & school is ?d +?d = ?d.

Let she ran for 2t min & walked for t min while coming back.

= 2t.2d +td =@d
3
16 .
=t=—min.
3

-
37. Had the speed of stream be zero the man would have got the hat after 10minutes. But | % behind that

point, it means the steam covered 1kms in 10minutes.

1000 5
So, the speed of stream= =—m/s.

10x60 3

38. Let PQ=x

= in 30-60-90 triangle PQR
PR = 2x
When A reaches at P, let

= RS = 2x-120
So, PB = 80+2x = .
Hence AQ= 80+2x-x = 80+Xx
Ratio of the speeds A & B.i

2 3
:t+ﬂt+[i t+(ﬁ t = 4865sec
3 3 3

time taken for the next 4 miles
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3 e(s) e

4 2 3 4
(ﬂj t+it+(ﬂj t+(ﬂ) t =(£J x 486 =1536secs = 25min s36secs.
3 3 3 3 3

A

. D
40. Let after 2hrs, the cars are equidistant from the starting pt. D i.e. at B, A & C.
= AD is the median of AABC.
Where BC=170kms, AB=136kms. And as BD= AD = DC = AD= 85kms.
Using Appolonius theorem

AB? + AC? = 2(AD2 + BDZ)
(136)° + AC? =2(85" +85°)
AC? = 4046 = AC = /4046kms.

41. We make the two equations in both the cases

18 18 18 x 2u
9= — =

V-u V+u v2 _ 42
18 18 18 x2u
— — = —
2Vv—-u 2v+u
Solving we get u = 20/3

42. Gogo exits the tunnel i.e. covers 6kms (
train traveled 2kms in the ¢ tim

= Speed of Gogo : Speed of tr.
when the train will emerging fr
other at a relative speed of the su

= They will travel 6kms ir

veled by train =—kms
2
from tunnel.
of escalator steps per minute.
of woman is 1 step per minute.

25-5s

So, total no of steps in the escalator are 10 + 10 x 1 = 20 steps.
44, Let A takes 1 step in t minutes

= B takes 3 step in t minutes

Lets the escalator takes s steps per minutes

50 + 50t.s = 75+%.s

50 + 50st = 75 + 25st
st=1
= No. of steps in escalator = 50 + 50 x 1 = 100 steps.
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45. Let Ram takes 2 steps in t min.
= Shyam takes 3 steps in t min.
Let speed of the escalator is ‘s’ steps/min.

Ets 25—§ts+20
3 2

50st +150 = 60st +120
10st=30= st =3

= length of the escalator = 50 steps.

75 1 33
Joe’s bus stop was 4+ 4% 7 60 = 7 kms away from the starting pt. It means that C

ence. Any swimmer will reach

47. As each of them have same speed, so after meeting reversing their direction does not
i (4 + 6) = 10min. the pool will

the other end in 6mintues. The last swimmer will start from end B 4min. after the
be empty. Hence answer 10min.

48. By 10:15, Jinny would have written 15 x 60 = 900digits. Now

Johny will erase 30 digits more than Jinny writes every min . — =30minutesSi.e. at 10:45 am.
a) Till 10:44 Jinny must have written 44x60 i.e. o the last digit should be 6. ||ly Johny must have
erased 29 x 90 = 2610 digits so the left 8. Hi
b) Johny catches up with Jinny at 1 . ‘ igi rased was 2700 digit. Hence last digit is 6. Hence

answer 6.

50. The angle between the two han
The two hands will make an an

i.e. at 7hr@
5

Similarly work done’by B& Cin 1 day = —
&

24
Work done by A& Cin1day = —
36
1 1 1
= Work doneby A,B& Cin2days= —+—+—
18 24 36

So they will complete the job in 16days.
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52. Let the length of track = 15 meters
So speed of Arun & Barun in meters per minutes is 5 & 3 respectively.
5 15 .
So they will meet after = —— = — mIn utes.
5+3

53. To cover half of the track John traveled 100 meters, So to cover full track he must have traveled 200 meters, whereas Mary traveled
150 meters. Hence length of track is 350 meters.

1 1 15
54. Work done by the toe pipesin 1 hour = — +—=——,
14 16 112
112

= they can fill the tank in —— hours.

Let the work done by leak in 1 hour is x.

L1 _1.®
B 15 k0
112 112

1

Solving for x, we get x = ——.
112

So, the leak alone can empty it in 112hrs.

1200
55. A & B will meet after every =600secs.
200
B & C will meet after every =T75secs.
6-+10
So all A, B & C will meet after L.C.M (600, 7
i.e. 600secs.
1
56.A+B=—
10
1
B+C=—
15

5(A) + 8(B) + 9(C) = 1
5A + 5B + 3B + 3C + 6C_
5(A+B) + 3(B+C) + 6C.

Solving we get, x = T.
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58. Let, at the time he left the minute hand was x ahead of the hour hand.

Now by the time, hour hand traveled X°,the minute hand traveled 360 = X° +1440°
= 1440 + 360 - x = 12x

1800
= = —
13
So the time when he left was
@ +30
-1
55
LR n b
00— 1 0
A B

0_1min&2hr 60+1

2hr 6 min.

¥

egral solutions of these equation i.e. at x = 4 and 7.

1000 m C will travel 1000 x Lmeters.

. 600 =947.92
start of 52.09 meters.

= B can give C

62. Each fill pipe can fill EOf the tank in an hour.

Each drain pipe can drain — of the tank in an hour.

Let, there are ‘x’ drain pipes.
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63.

64.

65.

66.

67.

68.

69.

24
B complete 1000 meter in 2—5t +30secs.

Comparing the speeds of B, we get 960 t+19
pari speeds , W =
1000 th +30

Solving, we get, t = 125 secs.
= A completes 1000 meter in 125 secs.

= 2{(12—x)%+x.2—14} =1

= X = 12 Hence answer 12 pipes.

Let A complete 1000 meter in t secs.

= B complete 960 meter in (t+19) secs.
960 24

A will complete 960 meter in xt{ =—tsecs.
1000 25

B completes 960 meter in 150 secs.

= b5x + 4y + 11.25z = 100

= z = either O or 4 or 8

if z = 0, no. of days would be between 20 & 25.
Ifz=4,x &y can be (11, 0) (7, 5) & (3, 10).

If z=28, s &y can be (2, 0) only.

So all but 14 days is possible. Hence answer (b).

Every hour the minute hand traveled 90 minutes.
= When the distance between the original tilé & the
Hence answer 5 p.m. §

o

s.g So, time taken will also be 8 times of original time i.e. 16 hrs.

240-180

e equal angles with the horizontal. i.e. at 8. —— i.e.

5.5

As all the dimensions are doubled, so the volume w

Whenever the two hands will be in a straéﬁ

8: ﬁhrs. %

11

Let each person makes 1
(4d + 1) men.
Now, 5d + (!

45 (4d+1)

45(4d +1)

Hence the first n; worked for 75 hours. And total no. of men in the group = 4x15+1=61.

Let the capacity of tank is 60 Itrs.
3th
= P can fill 5 Itrs per minutes & Q can empty 3 Itrs per minutes. — of the tank will get filled in 9 minutes.

th
To reach ? height of the tank. Q will have to empty half of the tank i.e. Q will take 10 minutes.

Now, P will have to fill half of the tank i.e. 6 minutes.
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th 3th 3-
= after 25 minutes tank is atT height, 41 minutes and 57 minutes is again at T height. Q will empty 2—0 of the tank in 3

th
minutes. Hence height at the end of 1 hour = — of the tank.

70. A overtakes B for the first time in the middle of 5" round i.e. when A had traveled 4.5 rounds B had traveled 3.5 rounds.

510x 4.5
So, Ratio of their speeds = ————— =9
510x 3.5
So in a 3 km race, when A will travel 3000 meter, B will travel 3000 Xg = @ m
So A can give B a start of 3000 — @ = 666.66meters.
X X 2Xu

71. Time taken by the Oarsman A = + =
v+Uu Vv-u V2 —u

2X
Time taken by the Oarsman B = —
\%

u
We can see that V> U—-— .. B taken more time
\

72. Total distance traveled by the first meeting = length of
Total distance traveled by the second meeting,
-, initial distance traveled will also become th
.. distance traveled by motorboat M by the ége

+100 =$miles

g&‘g@

74,75 and 76 N

The lengths of the sides of two triangles can be found to be 2r, r(Z + \/§), and 2r(1 + \/5) rest can be calculated
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74. 1
75.3
76. 2

77.2
78. Since train y rests for 15 minutes in between
Let train x travel for 15 min first and then lets start train y.

70
In 15 min train x will travel — = 17.5km.
u

Left distance = 180 - 17.5 = 162.5
This distance can be divided in the ration 70:50 =7 : 5

Distance from A =17.5+162.5x % ~112km

79. Let the travel and resting time of first be x and y and o
x =2b a =3y Time tken iss
=>X+y=a+b :x+y=35£

X
Z = 2y
2
so first motorcyclist is traveling and resti
for shorter time, it is traveling faster. |

: ) 3 3 x 7 5
ir length. Let their lengths be x andy = =X ==Y = —=— =>Vy= 7X

,, 75 y 5

83. The car was sch ﬁ% reach the station at 8:30 am. When it met the engineer it saved 10 minutes- 5 minutes to get to the
station and five m es to come back to the meeting point. That means that the car met the engineer at 8:25 am. Therefore, the
engineer was walking for 1 hour 25 minutes.

84. Let the milestones of A and B be a and b, respectively. The distances traveled till the 2" and 3™ meeting will always be in the ratio 5:
4

145 201
|

3 b
O . l O
A B
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85.

86.

87.

b-a+b-145 5 2(b-a)+201-a 5
= and = — . Solve to get a = 103, b = 229.

b-a+145-a 4 2(b-a)+b-201 4

Let the driver leave at some minutes past N O clock. At N:00, the gap between minute and hour hand is 30N. The minute hand and
30N 60N _ 60N 8 ) _ _ )

hour hand are together after 11 = F minutes. The driver left at 11 - ﬁ x 60 minutes ago. This should be an integer. This
2

is an integer for N = 10. Therefore, the driver left at 10:40.

Let their speeds be V, and V,. They take 20 and 45 minutes after crossing each other to reach their destinatior

V, 45 3

= 9 _ |22 _ 2 and time taken for the first meeting t = +/20 x 45 = 30 min. The tot
Vb V20 2

min and 75 min for one way. After the first meeting, they travel twice the distance for

30 x 2 = 60 minutes for each subsequent meet. Time taken for the 3™ meet = 30 + eet at B.

i
After 10 days Tortoise has traveled 200 km and the hare has traveled 189 km. Someti day Tortoise and hare
meet. Let x be the number of hours on the eleventh day when the meeting occurs.
X X 11 11
= —x43 =11+ —x20 = X = == x 24 . Therefore days = 10 =
24 24 23 23
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