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Pipes & Tanks

Here, we've a ‘Tank’ around which the whole question revolves. Basically,
we’ve to find out in how long the whole tank could be filled or emptied.
Then there are Inlet Pipes (A and B),there can any number of Inlet pipes.

Inlet pipes are responsible for filling the tank. They, basically, bring_the
water in. The workdone by them is positive.

Then we an Outlet pipe, there can be any number of outlet pipes teg. Outlet
pipes are responsible for emptying the tank. They, basically, put the water
out. The work done by them is negative.

Rules for solving such questions:
1. If a pipe can fill the tank in 'x * hours then, the parisfilled in 1 hour = 1/x

2. If a pipe can empty the tank in ' y’ hours then gthe"part emptied in 1 hour =
1/y

3. If a pipe can fill the tank in *x " hours amd®anether can empty it in 'y’ hours
then, the net part filled in 1 hour = 1/x - 1/y ; Total time taken to fill
such tank = xy/y-x

4. A pipe can fill the tank in '*x" hrsiiDuetto leak it is filled in 'y’ hrs, time taken
by leak to empty the tank =xy/y = Xx*hrs

5. If leak time > Inlet pipgthen tank will be filled; If leak time < Inlet pipe
then tank will be emptiedh

Sample Questions:

Qs. 1 - Pipe Ateamnill the tank in 20 hours while Pipe B alone can fill it in 30
hours and Pipe,Ci,can empty the tank in 40 hours. If all the pipes are opened
together,dmhow long will the tank be full?

Solutionss= Net part filled in 1 hour = 1/20 + 1/30 - 1/40 (as work done by
C is negative)

= 7/120

= Full tank will be full in 120/7 = 17 1/7 hours.

Q2. There’s a leak in the bottom of tank. When the tank is thoroughly repaired,
it would be filled in 3.5 hours. It now takes half an hour longer. If tank is full,
how long would it take to leak the tank?
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Sol. Here, clearly the ‘leak’ is working like an Outlet pipe.
Done using rule 5)

We need to find the time taken to empty tank by leak (or outlet pipe) if tank is
full

Repaired tank is filled in 3.5 hours = Inlet pipe takes 3.5 hours

Un-repaired tank takes 3.54+0.5 = 4 hrs = time taken 4 hours to fill tapk.
Total time taken to empty such tank = xy/y-x = 3.5 x4 / 4 - 3.5/= 28 hrs.
Leak would empty the cistern in 28 hours.

Q3.Two pipes P and Q would fill tank in 24 hours and 32 hrs respectively. If
both pipes are opened together, find when the first pipe mustW¥é turned off so
that the tank may be just filled in 16 hrs?

Sol. Suppose the pipe P is closed after ‘x’ hours.
Then, P pipe would fill in 1 hr = 1/24 and in x,hrst% x7/ 24

Pipe Q would fill in 1 hour = 1/ 32 and in'16"hrs*(as tank is full in 16 hrs) =
16 /32 =1/2

Pipe P work in 'x” hr + Pipe Q work/in 16 hrs = 1 (as they complete the 1 unit
of work) = x/24 + 16/32 =1
= X = 12 hours.

Short method:

Q4. Three pipes A, Byand C%an fill cistern in 6 hrs. After working together for 2
hrs, C is closed an@A'& BfillFit in 8 hrs. Then find the time in which cistern can
be filled by pipe®E.

Sol: A + B +\Cswork in 1 hr = 1/6 of cistern
A+B+C werkain, 2 hr = 1/6

A+B+Cwotk in 2 hr = 1/6 x 2 = 1/3 of cistern
Unfilled, part after 2 hrs = 1 - 1/3 = 2/3 of Cistern
This 2/3 of cistern is filled by A & B in 8 hrs.

= A & B can fill the full cistern in = 8x3/2 = 12 hrs
We know that A+B+C = 6 hrs

C=(A+B+C) - (A+B) = (1/6) - (1/12) = 1/12

= C alone would fill it in 12 hrs.
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Q5. A tank has a leak which would empty it in 8 hrs. A tap is turned on which
admits 6 liters a minute into tank, and it's now emptied in 12 hrs. How many
liters does the tank hold?

Sol. Time by Outlet Pipe = 8 hrs
Tank emptied in = 12 hrs
Done using rule 5)

Time by Inlet pipe = (12%x8)/(12 - 8) = 24 hrs.

Also given: Inlet pipe takes 6 liters in @ minute = In 1 hr, intake = 6X60 =
360L

= Intake in 24 hrs = 360%x24 = 8640 liters

Hence, the total capacity of tank is 8,640 L.

Note: If it’s given that tank takes 8 hrs to get full but with leakgt takes 2 hrs
more, then 8 hrs is the time taken by Inlet pipe and L@%hrs is total time to fill
with leak.

Qs. 6. A can fill tank in 12 minutes, B in 15 mimltes and C empties it in 6
minutes. A and B are opened for 5 minutes then C's also opened. In what time
is the tank empty?

Sol. A + Bin 5 minutes = [1/12 + 1/15]x5= 34

= 3/4th part of tank is filled in 5 fihutes.
When C is also opened, work dome by all pipes in 1 minute = 1/12 + 1/15 -
1/6 =1/60

When all three are opengdth@stank is emptied in 60 minutes.
So, 3/4 part will be emptiedn = 60 x 3/4 = 45 minutes

Q7. Two pipes caniseparately fill a tank in 20 hrs and 30 hrs respectively. Both
the pipes are opened to fill the tank but when tank is 1/3 full a leak is
developed ingthg tank through which 1/3 of water supplied by both the tank
leak out. What isttotal time taken to fill the tank?

Sol. Time,taken by two pipes to fill the tank = (20x30)/(20+30) = 12 hrs.
1/3"%ank is filled in = 12x1/3 = 4 hrs; Left time = 12 - 4 = 8 hrs.

Now, leakage develops which empties 1/3"d of water supplied (by both pipes)
= Now, efficiency of Inlet pipes = 1 - 1/3 = 2/3d |

Earlier, at 1 efficiency they were taking 8 hrs
now at 2/3" efficiency they will take 8 + 2/3 = 12 hrs
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= Total time taken to fill the tank=4 + 12 = 16 hrs.

= Time taken to fill after leakage = 12x3 = 36 hrs.

O
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PIPES AND TANKS

Nature of Pipe:

Inlet: A pipe connected with a tank or reservoir for
filling is called as inlet

Outlet: A pipe connected with a tank and used for
empties it is called outlet.

Application of STD table (LCM Method)

www.jkchrome.com

Speed (S) or Time (T) Distance (D)
Efficiency Total work (LCM)
LCM/T LCM/S LCM

A tank can filled with water by a pipe in 5 hours and it
can emptied by a second pipe in 4 hours. If both pipe
opened, find time to empty tank?

Ans 20 hours

Given: time taken by tanks 5h, 4h. take LCM of 5,4 =20 fill
the table

Follow red arrow

Now net speed of both tanks will be -1.

To calculate time taken divide 20/-1 = 20.

s |T |D
1st (2 [5 |20
2nd {2) [4 |20
f"x i
Divide
s [T |D
1st |+4) [5 |20
2nd [C5) [4 |20
Net [-1 [2 20 C)
Di{*ide

L 4
Previous year questions
Q1.

Two pipes A and B can fill a
minutes respectively. If
the title taken to fill the
(a) 50 minutes
(b) 12 minutes
(c) 25 min
(d) 15 mi
Q2.

If 1/3 of a tank holds 80 litres of water, then the quantity
of water that 1/2 of tank holds is:

(a) 240 litres

(b) 120 litres

(c) 80/3 litres

(d) 100 litres

Q3.

Three taps A, B and C can fill a tankin 12, 15 and 20
hours respectively, If A is open all the time and B and C
are open for one hour each alternatively, the tank will be
full in

0 I‘I&IU and 30
opened together,

www.jkchrome.com
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(a) 6 hours

(b) 13/2 hours

(c) 7 hours

(d) 19/2 hours

Q4.

A tap can empty a tank in one hour. A second tap can
empty it in 30 minutes. If the both taps operate
simultaneously how much time is needed to empty the
tank

(a) 20 minutes

(b) 30 minutes

(c) 40 minutes

(d) 45 minutes

Q5.

A pipe of diameter 'd’' can drai
40 minutes. The time taken by
for doing the same job in

(a) 5 minutes

(b) 10 minutes

(c) 20 minutes ¢
(d) 80 minutes

(b) 18 hours

c) 20 hours
(d) 41/2 hours
Q7.
A pipe can fill the tank with water in 3 hours. Due to a
leakage in bottom it takes 7/2 hours to fill it. In what
time the leak will empty the fully filled tank
(a) 12 hours
(b) 21 hours
(c) 13/2 hours
(d) 21/2 hours
Q8.
Two pipes A and B can separately fill a cistern in 60
minutes and 75 minutes respectively. There is a third
pipe in the bottom of the cistern to empty it. If all the
three pipes are simultaneously opened, then the cistern
is full in 50 Minutes. In how much time the third pipe
alone can empty the cistern?
(a) 110 minutes
(b) 100 minutes
(c) 120 minutes
(d) 90 minutes
Q9.
A tap can fill a tank in 6 hours, After half the tank is filled,
three more similar taps are opened. What is the total
time taken to fill the tank completely
(a) 4 hrs
(b) 4 hrs 15 min

www.jkchrome.com
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(c) 3 hrs 15 min

(d) 3 hrs 45 min

Q1o0.

One pipe can fill a tank three times as fast as another
pipe. If together the two pipes can fill the tank in 36
minutes, the slower pipe alone will be able to fill the tank
in

(a) 81 minutes

(b) 108 minutes

(c) 144 minutes

(d) 192 minutes

Q11.

Two pipes can fill a cistern in 3 hours and 4 hours
respectively and a waste pipe can empty it in 2 hours. If
all the three pipes are kept open, then the cistern will be
filled in:

(a) 5 hours

(b) 8 hours

(c) 10 hours

(d) 12 hours

Q12.

Two pipes can fill a tank in 15 hours and 20 hours
respectively, while the third pipes can empty it in 30
hours. If all the pipes are opened simultaneously the
empty tank will be filled in

(a) 10 hours

(b) 12 hours

(c) 15 hours

(d) 31/2 hours

Q13.

Two pipes A and B can fill a cistern in 74 /2 minfites a
45 minutes respectively. Both pipes arg opeded

cistern will be filled just in half an Wr ipe B'is
turned off after

(a) 15 minutes

(b) 10 minutes

(c) 5 minutes

(d) 9 minutes
Q14.

A tap can fill a ciste
empty itin 16
(in hours) taken ‘o fill
(@) 8

(b) 10

()16

(d) 24

Q15.

A Cistern has two pipes . One can fill it with water in 8
hours and other can empty it in 5 hours. In how many
hours will the cistern be emptied if both the pipes are
opened together when 3/4 of the cistern is already full of
water?

(a) 40/3 HOURS

(b) 10 HOURS

(c) 6 HOURS

*

ours and another tap can
oth'the taps are open, the time
e tank will be :

www.jkchrome.com
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(d) 10/3 HOURS

Q16.

3/4 part of the tank is full of water when 30 litres of
water is taken out the tank becomes empty. The capacity
of the tank is:

(a) 36 litres

(b) 42 litres

(c) 40 litres

(d) 38 litres

Q17.

A tank is fitted with two taps. The first tap can fill the
tank completely in 45 minutes and the se can
empty the full tank in one hour. If bot
opened alternately for one minute, t
hours the empty tank will filled

(a) 2 Hours 55 minutes

(b) 3 Hours 40 minutes

(c) 4 Hours 48 minutes

(d) 5 Hours 53 minutes

Q18.

A pipe can em arik in 40 minutes. A second pipe
much as that of the first is also

G
@'Minutes

(d) 38 Minutes

19.
Two pipes can fill a tank with water in 15 and 12 hours
respectively and a third pipe can empty in it 4 hours. If
the pipe can empty it in 4 hours. If the pipe be opened in
order at 8,9 and 11 a.m. respectively, the tank will be
emptied at
(a) 11:40 a.m.
(b) 12:40 p.m.
(c) 1:40 p.m.
(d) 2:40 p.m.
Q20.
A pump can fill a tank with water in 2hours. Because of a
leak in the tank it was taking 7/3 hours to fill the tank.
The leak can drain all the water off the tank in:
(a) 8 Hours
(b) 7 Hours
() 13/3 Hours
(d) 14 Hours
Q21.
A tank can be filled by two pipes in 20 minutes and 30
minutes respectively. When the tank was empty the two
pipes were opened. After some time, the first pipe was
stopped and the tank was filled in 18 minutes. After how
much time of the start was the first pipe stopped
(a) 5 minutes
(b) 8 minutes
(c) 10 minutes

www.jkchrome.com
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(d) 12 minutes

Q22.

A pipe can fill a tank in X" hours and another pipe can
empty it in ‘v’ (y>x) hours. If both the pipes are open. In
how many hours will the tank be filled ?

(a) (x-y) Hours

(b) (y-x) Hours

(c) xy/(x-y) Hours

(d) xy/ (y-x) Hours

Q23.

12 pumps working 6 hours a day can empty a completely
filled reservoir in 15 days. How many such pumps
working 9 hours a day will empty the same reservoir in
12 days?

(@) 15

()9

()10

(d) 12

Q24.

A tap takes 36 hours extra to fill a tank due to a leakage
equivalent to half of its inflow. The inflow can fill the
tank in how many hours?

(a) 36 hrs

(b) 24 hrs

() 30 hrs

(d) 18 hrs

Q25.

A tank can be filled with water by two pipes, A and B
together in 36 minutes. If the pipe B was stopped

30 minutes, the tank is filled in 40 minutes. The pi

can alone fill the tank in

(a) 45 minutes

(b) 60 minutes ’S

(c) 75 minutes

(d) 90 minutes

Q26.

Two pipes A and B can fill a
minutes respectively an
rate of 3 gallons per minute.
together to fill the ta
of tank?
(a) 180
(b) 150
(c) 120
(d) 60
Q27.
Three pipes P, Q and R can separately -fill a cistern in 4, 8
and 12 hours respectively, Another pipe S can empty the
completely filled cistern in 10 hours. Which of the
following arrangements will fill the empty cistern in less
time than others?

k 13 20%nd 24

C can empty at the
and C are opened
minutes, find the capacity

(a) Q alone is open

(b) P,R and S are open
(c) Pand S are open
(d) P,Q and S are open

www.jkchrome.com
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Q28.
A tank has a leak which would empty the completely
filled tank in 10 hours. If the tank is full of water and a
tap is opened which admits 4 litres of water per minute
in the tank, the leak takes 15 hours to empty the tank.
How many liters of water does the tank hold ?

(a) 2400 L
(b) 4500 L
(c) 1200 L
(d) 7200 L
Q29.

each alternately with first opening pi the tank

will be filled in

(@) 1 3/4hours

(b) 2 3/5hours

(c)4 2/3 hours

(d)5 1/2 hours

Q30. ¢
effill a cistern with water. The boy

every 3 minutes and the girl pours
ery 4 minutes. How much time will it

(d) 44 minutes
31.
Two pipes can fill a cistern separately in 10 Hours and
15 Hours. They can together fill the cistern in:
(a) 6 hours
(b) 7 hours
(c) 8 hours
(d) 9 hours
Q32.
Three pipes A, B and C can fill a cistern in 6 hours. After
working at it together for 2 hours, C is closed and A and
B fill it in 7 hours more, The time taken by C alone to fill
the cistern is
(a) 14 hours
(b) 16 hours
(c) 15 hours
(d) 17 hours
Q33.
Three taps A, B and C together can fill an empty cistern in
10 minutes. The tap A alone can fill it in 30 minutes and
the tap B alone in 40 minutes. How long will the tap C
alone take to fill it?
(a) 16 minutes
(b) 24 minutes
(c) 32 minutes
(d) 40 minutes
Q34.

www.jkchrome.com
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One tap can fill a water tank in 40 minutes and another
tap can make the filled tank empty in 60 minutes, If both
the taps are open, in how many hours will the empty
tank be filled?

(a) 2 hours

(b) 2.5 hours

(c) 3 hours

(d) 3.5 hours

Q35.

A tap can fill an empty tank in 12 hours and another tap
can empty half the tank in 10 hours. It both the taps are
opened simultaneously, how long would it take for the
empty tank to be filled to half its capacity?

(a) 10 hrs

(b) 30 hrs

() 15 hrs

(d) 20 hrs

Q36.

A tap can fill a cistern in 40 minutes and a second tap can
empty the filled cistern in 60 minutes. By mistake
without closing the second tap, the first tap was opened.
In how many minutes will the empty cistern be filled

(@) 72

(b) 84

(c)108

(d)120

Q37.

Two pipes, P and Q can fill a cistern in 12 and 15 minute
respectively. Both are opened together, but at the
3 minutes, P is turned off. In how many more minutes

will Q fill the cistern ?
(a) 7 minutes

(b) 15/2minutes ’S
(c) 8 minutes

(d) 33/4minutes

Q38.

Pipe A can fill a cistern in 6 h
8 hours. Both the pipes
after two hours, pipe A i

d p$e an fill it in
ultaneously, but
ow many hours, will B
t of the cistern?

(a) 2 Hrs
(b) 10/3 Hr;
(c) 8/3 Hrs
(d) 4 Hrs
Q39.

A cistern is normally filled in 8 hours but takes another 2
hours longer to fill because of a leak in its bottom. If the
cistern is full, the leak will empty itin :

(a) 16 hours

(b) 25 hours

(c) 20 hours

(d) 40 hours

Q40.

Pipes P and Q can fill a tank in 10 hours and 12 hours
respectively and C can empty it in 6 hours. If all the three

www.jkchrome.com
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open at 7 a.m. at what time one-fourth of the tank be
filled?

(a) 10 am

(b) 10 pm

(c)11pm

(d)11am

Q41.

A tank can be filled by pipe A in 2 hours and pipe Bin 6
hours. At 10 am pipe A was opened. At what time will the
tank be filled if pipe B is opened at 11 A.M. ?

(a) 12.45 AM.

(b) 5P.M.

(c)11.45 AM.

(d) 12 P.M.

Q42.

If 3/5 th of a cistern is filled in
to fill the restis :
(a) 40 sec

(b) 30 sec

(c) 36 sec

(d) 24 sec

@ , the time needed

¢

n of diameter 25 cm is full of water. If
is drawn off, the water level in the cistern

(c)112/5 cm
d) 102/5 cm
Q44.
There are two pumps to fill a tank with water. First
pump can fill the empty tank in 8 hours, while the second
in 10 hours, If both the pumps are opened at the same
time and kept open for 4 hours, the part of tank that will
be filled up is :
(@)9/10
(b)1/10
(c)2/5
(d)1/5
Q45.
Two pipes, P and Q, together can fill a cistern in 20
minutes and P alone can in 30 minutes. Then Q alone can
fill the cistern in
(A) 62 minutes
(b) 60 minutes
(c) 61 minutes
(d) 51 minutes
Q46.
Two pipes A and B can fill a cistern in 3 hours and 5
hours respectively. Pipe C can empty in 2 hours. If all the
three open, in how many hours the cistern will be full
(a) Can’t be filled
(b) 10 hours
(c) 15 hours
(d) 30 hours

www.jkchrome.com
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Q47.

Three taps A, B, C can fill an overhead tank in 4, 6 and 12
hours respectively. How long would the three taps take
to fill the tank if all of them are opened together ?

(a) 2 hrs.

(b) 4 hrs.

(c) 3 hrs.

(d) 5 hrs.

Q48.

If two pipes function simultaneously, a tank is filled in 12
hours. One pipe fills the tank 10 hours faster than the
other. How many hours does the faster pipe alone take to
fill the tank ?

(a) 20 hrs

(b) 18 hrs

() 15 hrs

(d)12 hrs

Q49.

Two pipes X and Y can fill a cistern in 24 minutes and 32
minutes respectively. If both the pipes are opened
together, then after how much time (in minutes) should
Y be closed so that the tank is full in 18 minutes?

(a) 10

(b)8

(6

(d)5

Q50.

Three pipes A, B and C can fill a tank in 6 hours, 9 hours
and 12 hours respectively, B and C are opened for
hour, then A is also opened. The time taken by the
pipes together to fill the remaining part of the is:
(a) 3 hours

(b) 2 hours ’S

() 5/2 hours

(d)7/2 hours

Q51.

A pipe can fill a cistern in 9 h
bottom, the cistern fills up
full, in how much time
(a) 70 hours
(b) 80 hours
(c) 90 hour
(d) 100 hou
Q52.

Which of these pipes will empty a pool the fastest ?

(a) One pipe of diameter 60 m

(b) Two pipes of diameter 30 cm

(c) Three pipes of diameter 20 cm

(d) None of these

Q53.

A water tank can be filled by a tap in 30 minutes and
another tap can fill it in 60 minutes. If both the taps are
kept open for 5 minutes and then the first tap is closed,
how long will it take for the tank to be full

(a) 20 minutes

2

etoal in its
. If the cistern is

www.jkchrome.com
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(b) 25 minutes

(c) 30 minutes

(d) 45 minutes

Q54.

Two pipes A B can fill a tank in 36 minutes and 45
minutes respectively. Another pipe C can empty the tank
in 30 minutes. First A and B are opened. After 7 minutes,
Cis also opened. The tank is filled up in with water in 30
minutes and minutes respectively

(a) 39 min

(b) 46 min

(c) 40 min

(d) 45 min

Q55.

Two pipes A and B can separatelj
and 3 hours respectively. If bo
simultaneously in the em
filled in

(a) 1 hour 12 minutes

(b) 2 hour 30 ¢
() 1 hour 15 S

in 2 hours
es are opened
the tank will be

(c) 43200

d)4320
Q57.
Having the same capacity 9 taps fill up a water tank in 20
minutes. How many taps of the same capacity are
required to fill up the same water tank in 15 minutes
(a) 10
(b) 12
(c) 15
(d) 18
Q58.
A cistern is provided with two pipes A and B. A can fill it
in 20 minutes and B can empty it in 30 minutes. If A and
B be kept open alternatively for one minute each, how
soon will the cistern be filled?
(a) 121 minutes
(b) 110 minutes
(c) 115 minutes
(d) 120 minutes
Q59.
Two pipes A and B can fill a tank with water in 30
minutes and 45 minutes respectively. The third pipe C
can empty the tank in 36 minutes. First A and B are
opened after 12 minutes C is opened. Total time (in
minutes) in which the tank will be filled up
()12
(b) 24
(c) 30

www.jkchrome.com
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(d) 36
Q60.
A pipe can fill a tank in x hours and another can empty it
in y hours. In hours many can they together fill it in (y >
X)

(a) x-y

(b) y-x

(c) xy /(x-y)

(d) xy/(y-x)

Q61.

Pipe A can fill a tank in 4 hours and pipe B can fill it in 6
hours. If they are opened on alternate hours and if pipe A
is opened first then in how many hours, the tank shall be
full?

(@)9/2

(b) 14/3

(c)7/2

(d) 13/4

Q62.

Pipe A can fill an empty tank in 6 hours and pipe B is 8
hours. If both the pipes are opened and after 2 hours
pipe A is closed, how much time B will take to fill the
remaining tank?
(a) 15/2 hours
(b) 12/5 hours
(c) 12/5 Hours
(d) 10/3 hours

ANSWER :
1b 2b 3c

7b 8b 9d 10c 14 d 12

13d 14c 15b 1‘c% a
19d 20d 21b 22 ( 24 a
25d 26¢ 27d 28d 9 30c

31a 32a 36d
37d 38b b ‘4 42 a
43c 44a 47a 48a
49b 50c 53d 54b
55a 56 b 58c 59b 60d
61D d 64c 65c

1. al capacity (el eian) )

60

Eff.(unit/mir?\
Minutes— 2 30
(A+B)'’s capacity of filling for one minute
(A+B) E@RT 1 fAsTe # $T a1 )
= (3+2) =5 units/minute
(A+B) can fill the full tank in (A+B)
EHH N FHd § )

Total capicity _ 60 _ .
efficiency of A and B T2 12 min
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Q63.

A tank has two pipes. The first pipe can fill it in 4 hours
and the second can empty it in 16 hours. If two pipes be
opened together at a time, then the tank will be filled in :
(a) 11/2 Hours

(b) 6 Hours

(c) 10 Hours

(d) 16/3 hours

Q64.

A pipe can fill a tank in 24 hours, Due to a leakage in the
bottom, it is filled in 36 hours. If the tank is half full, how
much time will they take to empty the tank?

(a) 24 Hours

(b) 48 hours

(c) 36 hours

(d) 72 hours

Q65.

A water reservoir has tw@linletsjand one outlet. Through

the inlet it can be filled in s and 3 hours 45

minutes respecti t ca’be emptied completely in 1

hour by the ou the two inlets are opened at

respectively and the outlet at

ill be emptied at

Then 1 unit of tank hold (a7 1 fac s T
&)

= %‘l = "°1"3 = 240 liters

KZ- (b) if 5 unit of tank holds 80 liters (& S &
Q & & &THAT 80X ¥ )
4a 5b 6¢C

3
Then,% unit of tank hold (&t %smram Fr &)
= 240x: = 120 liters

3. (9 (Total capacity)
60

Efficiency » 5

unit/hour j

hours— 12 1 2
pipe— (A) (B) (O

First hour, A and B works together and in second
hour A and C works together and It becomes

cycle.
(g B¢ ATUT B AT A aRar § aur

GEY ¢ AT C A HH war § AR 59
TE U TFH QT @l ¢ )

(A+B)’s one hour work (A+B) & T& ©¢ T
hlH) 5+4 = 9 units

(A+C)’s one hour work (A+C) & T&h ©C FHT HIH

5+3 = 8 units
They complete (9+8) =
17 units 2 hours
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3 x3

5Munits 6 hours

Capacity left (¥ €1RdT) = 60-51) = 9 units
Now 3 cycle’s are completes

Now pipes (A+B) will start filling then they will
fill itin (31 (A+B) UISY &Rl Y& X &, r 9
30 o

total capacity left 9
= —_—— r
effciency of A+B 9 1hou

(@) (T.C) 7.

Unit/min 1

Minutes—> 6 30
Tap— (I (I~d)

(T.C = Total capacity )
(I + II) one hour empting efficiency

(1+ 1) ST Grell & Hr 16 T &7AT)
=(2 +1) =3 units
(I+1I) can empty whole tank in
(1+1) X & T @ell X &)

T.C

— %0 20min
effciency of (1+II) 3 )

(b) Pipe : Pipe2 K
Diameter D :2D

(@) n(3)

nD? : 4mD? 8.
Efficiency of draining 1 : *
Pipel : Pi
Efficiency 1 4

Hours— 5 4

(A (B)
(+) sign shows filling efficiency
(+ Tohd ST T &THAT & AT & )
(-) sign show emptying efficiency ) 9,
(- W aRA i &THdT Fr g2fdr § )

If A and B work simultaneously.
Then A will fill 4 units/hour and B

www.jkchrome.com www.jkchrome.com
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Will empty 5 units/hour (I ATAT B

Teh Y HTH ] & o AU wer 4 gfae
T & 3R Byfae gl wer @l aar §)
Overall 1 unit/hour will be emptied.

(1 gfac wfarder @relr e §)

Full tank will empty in ("-]\ff hr @relr gl A

I HHY)
total capcity 20 — 20 —
A'seff. +B'seff. 4-5 -1 20h

(b) (T.C)

21
Efficiency 7 O
Hours— 3 =
(A -Leakage)

tits/hr (A Fr F
7 gfAc i weT §)

ncy after leakage 6 units/

ae A F &THaT 6 gfae wfa

Leakage efficiency = 7 - 6 = 1 units/hour
Leakage will empty the full filled

tank : (R@TE garT qf &hr &1 @relt et 7

forr arar ¥A )
TC 21 _
m =T= 21 hrs
(b) (Total capacity)
300

Unit/min—- 5

Minutes —» 60 7 0
(A) (B) (A+B-
(Cis third pipe it is emptying pipe
(CTH IRIRT UIST § ST Wrell Tl &)
Efficiencyof A+B-C =6
5+4-C= 6
-C=6-5-4
-C=-3
C = 3 units/min
Third pipe can empty the tank, (fRIRT

gy &F FI Wrell M)
T.C. _ 300

Tseff. - 3 = 100 minutes

(d) Let total capacity of tank ((HTAT &r
T &1 Fel GIRET ) = 6 units

.. Efficiency of A/hr. = E =1 unit
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Half tank capacity (3er €&t &r ariar )

=§=3units

It will be filled in (38 #e¥ H M FAY)

=3 hrs

According to question,

3 more tap of capacity (1 unit/hr)
Are opened with first tap

Total capacity of 4 tap (el $T Fe
&THAT ) = 4 units/hrs
They will complete in = -

) effciency
S 3units 3, s 13.
4 units/h 4
Total time =3 % hrs
= 3 hr. 45 min
(© Pipe A Pipe B
Efficiency = 3 ~
Time 1 &7
Efficiency 3 (efficiency and time are
inversely proportional)
3
(T.C)
Total time taken by
A +B (A+BE@RT foram i Fo §HY)
T.C 3 _3

% units of time = 36 min 14.

1 units of time = 36><§

(B takes 3 units of time to fill alone)

3 units of time = 36 x % x3 = 144 min

(@ (Total capftity)
12

Efficiency » 4 3 6‘

Hours —» 3 2

(A) © 15.

ipe and C is empty pipe

= 1 units/hr
Empty tank will be filled in (@Tell €T #eT

TC 12 _
# o@m W]W— T = 12 hrs
(b) (Total capacity)

60
Efficiency » 4 3
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Hours - 15 20 30
Pipe— (A) (B) ©

(A and B - filling pipe, C = waste pipe)

According to questions

All pipes function simultaneously

A+B will fill (4+3) = 7 units/hr

C will empty = 2 units/hr

Total filling/hr =7 - 2 =5 units

Tank will be filled in

T.C 60
Efficiency - ? =12hrs

(d) (Total Capaci
225

Efficiency 6

Minutes— 72—5 45

worded for 30 minutes
0x6 = 180 units

this left capacity must be filled by B
B must have filled it in % = 9min

(o) (Total Capacity)
16

Efficiency—» 6

Hours —» 8 16
(A) (B)
Pipe - filling emptying

One hour workof Aand B=2 -1 =1 unit
Time taken to fill the empty cistern

TC 16 _

m =T= 16 hrs

(b) (Total Capacity)
40

Efficiency—» 5

Hours - 8 5
(A) (B)
Pipe - filling emptying

If both pipes are open, then total units/hr empty
the tank

(A-B)=5-8=-3units

According to questions,

Tank has %of its total capacity in

Beginning% X 40 = 30 units

Time taken to empty the tank % =10 hours
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(c) According to questions,

If tank has 4x liters of total capacity

and it holds 3x liters of water and,

if 30 liters of water is taken out,

Then tank becomes empty. It mean

3x Liters of water are taken out.

3x = 30 litres

x =10 litres

.. capacity of tank

=4x = 4 X 10 = 40 litres

(d)) (Total Capacity)
180

Efficiency— 4 units/min

Minutes - 45 60
(A) (B)

Tap - filling emptying
In first minutes A fills 4 units of water,
In second minutes B empty - 3 units of water. 20.
After two minutes tanks has 1 units of water.
NOTE : Decrease the higher value i.e. 4 from
total capacity 180 = 4 = 176 units.
1 unit filled in 2 minutes
176 units filled in 352 minutes
Now, in next minutes pipe A will fill 4 units,

And tank is full so total time taken
is 352 + 1 = 353 minutes or 5 hour 53 minutes
(@) Pipe A : PipeB
Diameter D : 2D
D\? 2D\?
CRCE @)
nD
LD 21.
nD? : 4nD?
1 : 4
A B

Efficiency 1
Time 4

(A+B) empties in = % = 8 minutes
(d) (Total capacity)
60
22,
Efficiency » 4 5
Hours— 1 12 4
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(A) (B) ©
Pipe—> 1 T 1T
(Filling (Filling  (emptying pipe)
Pipe) Pipe)

Pipe A opens at 8 am. It fills 4 units/hr

Pipe A fills 4x3 = 12 unitin 3 hrs

So, by 11 am, It fills 12 units

Similarly

Pipe B opens at 9 am. It fills 5 units/hr

By 11 am it fills 5x2 = 10 units total water in
Tank till 11 am = 12+10 = 22 uni
Now, 11 am onwards all pipes
simultaneously
Including emptying pipe.
(A+B+C) efficiency is 4
So, now 6 unit will be e
be

Emptied at
2=-32=3hr.40
11 am + 0 min = 2: 40 pm
(d) capacity)
iency” 7
r-2 3
(A) (A-Leak)

Efficiency of A = 7 units/hours
Efficiency of A after leak = 6 units/hours
Leak’s efficiency = 7 = 6 = 1 unit/hour
Now, leak can draw Full tank in

T.C 14
efficiency of leak - T = 14 hrs

(b) (Total capacity)
60

Efficiency 3

Hour - 2 3
A (B)
filling pipe

According to questions,

Pipe ‘A’ is closed after some time.
And Tank is filled in 18 minutes so
B started filling in beginning and
Worked till last i.e. 18 minutes

So, 2x18 = 36 units is filled

Work left = 60 = 36 = 24 units

This 24 units must be filled by Pipe
Ain beginning.

It can fill itin % = 8 minutes

(d)
xy

Efficiency y
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Hours - x y
(filling) (emptying)
Total efficiency of both pipes is (y = x)/hr
Tank will be filled in
=X hrs
y=x
(c) Apply formula of

MiDihy _ MzD2h;

Wy W
Let ‘P’ pumps are required to empty the
Reservoir.
12pumps X6hoursX15days _ PX%hoursX12days 27.

1reservoir - lreservoir
P =10 pumps
(@) Pipe A Pipe A-leakage
Efficiency = 2 ~
Time 1

x36 |1 umit = 36 hrs
36 Wrs

(d) let (A+B)fills 1 liter in 1 minutes

Then (A+B) fills in 36 minutes = 36 liters
According to question

(A+B) work only 30 minutes then pipe filled by
(A+B) in 30 minutes is = 30 liters

Remaining part = 6 liters

6 liters part filled by A in = 10 minutes K
1 part filled by A = % minutes
36 part filled by A =2 x 36= 60 minutes() 28.

A + B = 36 minutes
A =60 minutes

(T.W) ¢
180

(Total capacity)

120

Efficiency » 6 5 29.
Hours —» 2 24 1

(A) (B) (A+B+C)
(A+B+C) one day work =8
6+5-C=8
11-C=8
C=3
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C=3units T.C=120

x1 x1
Actual 3 G¥lons 120 uni
emptying
capacity
=120 galons
(d)

120
Efficiency -» 30 15
Hours - 4 1

(P) Q@p ® ©

In order to fill the in less time.

So, effici f filling should be more
Now, ¢ tions

(A) = ciency 15 units/hr

( ) efficiency

= 10-12 = 28 units/hr
(CY (P + S) efficiency =30 - 12
=18 units/hr
- (P + Q- 9) efficiency
=30+15-12 = 33 units/hr
Option ‘D’ is answer.
Since efficiency of option ‘D’ is highest.

(d) (Total capacity)
30
Efficiency— 3
Hours —» 1 1
(-A) (-A+B)
Emptying Filling

Pipe A is emptying at 3 units/hr
When filling pipe ‘B’ start function
then emptying rate comes down to

2 units/hr

So, filling pipe efficiency is

(3-2) =1 unit/hr

Pipe ‘B’ will fill tank in = % =30 hrs
Filling rate is 4 liters/minutes

It will fill 4x60 = 240 liters/hr.

Total capacity = 240x30 = 7200 liters

(o) (Total capacity)
12
Efficiency— 3
Hours - 4 6
(A) (B)

A will fill 3 units of water in Ist hour
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B will fill 2 units of water in II"d hours
5 units in 2 hours

5 units is filled in 2 hours

x2 x2

10 units 4 hours
Work left = 12-10 = 2 units

Now, A will begin he completes 2 34.
Units in % hours
Total time = 4—§ hours
() Qty Time(in minutes)
Boy — 4 liters 3
Girl- 3 liters 4
Boy - (4 3)x4 =16 liters

In 12 minutes
Girl- (3 4)x3 =9 liters

In 12 minutes
(Boy + Girl) pour
25 liters 12 minutes
x4l x4
100Miters 48 nfnutes 35.
(@) (Total capacity)

30
Efficiency— 3
Hours -1 1 K
(4) (B)
Efficiency of both pipes = 3+2 =5 units/h
They both will fill the tank in
—T¢ __ —32_ 6hours
efficiency 5 '
. *

(a) let total capacity = 42 uni
..(A+ B+ C) per hour work = - ts
A+B+C fills 7 units/hour:
They all worked for L4
Total water filled & 7x2,= nits

ts

cy
—(A+B)] efficiency 36.

e fill the cistern in

— I 2 _14hrs
Efficiency 3
(b) (Total capacity)
120
Efficiency » 4 3
Hours - 3 40 1
(A) (B) (A+B+()
C’s efficiency
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= efficiency of (A+B+C) - efficiency
Of (A+B) = 12 - (4+3)

=5 units/minutes

C can fill the cistern alone in

TC 120 _ .
Ficteney = 5 - 24 minutes
(@) (Total capacity)
120

Efficiency— 3 2
Hours — 4 6

(4) (B)

Fill,iTr\lg E

Total unit of wate
=3 -2 = unit/mi
Tank will be fille

=$=12 minutes

dﬁ 120 minutes
=2hrs

(c) If emptying pipe empty half the
tank in 10 hrs then emptying pipe

empty full tank in
10x2 =20hrs
(Total capacity)
60
Efficiency— 5
Hours - 1 2
(A) (B)
Fill,iTl\lg Emptying
(A - B) efficiency = 5 - 3 = 2 units/h
1
2 of T.C 30 _
= 2 unit/s e 2 15 hrs
(d) (Total capacity)
120
Efficiency— 3 2
Hours - 4 6
A (B)
FillliTr\lg Emptying

Total unit of water filled is
=3 -2 =1 unit/min

Tank will be filled in

= % =120 minutes
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(d) (Total capacity)

60
Efficiency— 5
Hours — 1 1 41.
(P) Q

(P + Q) efficiency = (5+4)
=9 units/minutes
(P + Q) fill in 3 minutes
=9x3 = 27 units
Capacity left = 60 = 27 = 33 units
Q fill remaining cistern in
T.C

Effieciency of Q
33 1.

=— = 8- minutes
4 4

(b) (Total capacity)
48
42.

Efficiency— 8

Hours - 6 8
(A) (B)
(A+B) fillatank in 2 hr
= (8+6)x2 = 28 units
Capacity left = 48 — 28 = 20 units
B fills remaining Cistern in

\

2 _1_ 32 hours
6 3 3
(d) (Total capacity)
40 Y 3
Efficiency— 5
Hours — 8 X 3 44.
(A) age)

A’s efficiency =
A’s efficiency aft

e whole cistern in

(b) (Total capacity)
60
Efficiency » 6 5 0
Hours - 1 12 6 45
(P) Q © :

(P+Q) fills (6+5) = 11 units/hr
C empties = 10 units/hr
If all pipes are open
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So, only 11 - 10 = 1 unit of water can be
Filled in tank

% of tank will be filled in

T.C _ %XGO

15
Efficiency 1 1 15 hrs
=7am+15hr=10 pm

(o) (Total capacity)
6

Efficiency— 3

Hours - 2 6

A (B

Pipe A will 3 units till 1

Capacity left=6 -

Now, both pipes
T.C 3

Efficiency = (3+1)
so, (11
=11:45

est part of the cistern
—3 =2 units

3 units filled in = 60 sec.
1 unitfilled in = 63—0

2 units filled in ="—;’ X 2 = 40 sec

(c) Volume of cistern
=mrzh
mrzh =11000 cm3
ZxZxZx h=11000 cm?
= 11000x7x2x2

22X25X25
28X4 112 2

(a) (Total capacity)
40

Efficiency— 5

Hours - 8 1
(@) (B)
(A+B) one hour filling =9 unit
(A+B)’s 4 hour filling
= 9x4 = 36 units

Part of tank filled
36 9

40 10

(b) (Total capacity)
60

Efficiency—» 3
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minutes = 20 30
(P+Q) (P)
Efficiency of Q

= (efficiency of P+Q - efficiency of P)
=(3=2)=1 units
Q can alone fill cistern in

T.C 60 -
o ficioney — 1 60 minutes

(d) (Total capacity) 50.
30
Efficiency —» M\S\
Hours - 3 5 2
(A) (B) ©

If all pipes are open efficiency of filling/hour is
= efficiency of A+B - efficiency

of C=(10+6) = 15 =1 unit/hr

1 unitis filled in 1 hr

30 units is filled in 1x30 = 30 hrs

(a) (Total capacity)

12
Efficiency 4/]\\
Hours —» 4 6 12

(A) (B) ©

(A+B+C)’s efficiency = 3+2+1 = 6 units/hr K
(A+B+C) can fill the tank in
= e =2 -2hrs
Ef ficiency of (A+B+C) 6
(a) Always try to solve this gx i op
save time,
(Total capacity
(x)(x  10)
Efficiency—(x + 10) ¢

Hours -
_ (x)%(x+10) _¢

et 10)% e taken by

ut one€ option and put it

om option (all))

0) _ 20x30
(20+10)+(20) 50 12 hrs

It matches with question figure.
Total time matches. So this is answer 20 hrs

(b) (Total capacity)
96

Efficiency—» 4 53.

minutes — 24

3
X) 9]
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x + 10) 52.
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If tank is to full in 18 minutes so pipe ‘x’ will
work for these 18 minutes

Pipe 'x' fills in 18 minutes = 18x4 = 72 units
Capacity left = 96 =72 = 24 units

So, left capacity of tank/cistern must

Be filled by pipe ‘y’

Pipe y fills in 23—4 =8 mins

So, after 8 minutes it must have closed.

(o) (Total capacity)

Efficiency = 6

Hours - 6
(A)
In half an hour (B#C) m

(Total capacity)
90

Efficiency—» 10

minutes - 9 10
A) (A-Leak)

Efficiency of pipe with leak is 9 units
(A -leak) = 9 units
10 -leak = 9 units

-leak=9-10
Leak = 1 units/hr
Leak will empty the full tank in

=—TC = %= 90 hrs

- Efficiency -

(a) Flow of water depend upon

Pipel Pipe2 Pipe3
Diameter » 60 30 20
Radius - 30 15 10
n(30)2 m(15)2 m(10)2
900 225w 100
Unit of water

They can flow
(vocr?) 900 225 100
2 3

. 1
No. of pipes 900 225 300

Total water

Flower
So pipe 1 with diameter 60 is fastest
(d) (Total capacity)

60

Efficiency— 2
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minutes — 30 60
(A) (B)
(A+B)’s filling (2+1) = 3 units/min)
In 5 minutes. They will fill 3x5 = 15 units
Capacity left = 60 = 15 = 45 units
Second pipe (B) fills it in
T.C

ef ficiency of B

= TS = 45 minutes

(b) (Total capacity)
180
Efficiency » 5 4
59.
Hours - 3 45 30
A) (B) @

(A+B)’s 7 minutes filling = (5+4)x7 = 63 units
Capacity left = 180 - 63 = 117 units

Now C is opened, it empties by 6 units/min,
So total units filled in tank is

= (5+4)-6 = 3 units/min

Now tank can be filled in = % = 39 min.

Tank is filled up in = 7+39 minutes

=46 min.
(@) (Total capacity)
6
Efficiency— 3
minutes — 2 3
(4)
(A+B) fill tank in =

Efficiency of LA+
= 1%= 1 hour 12 min

(d) 1 Sec— 1drop ¢
No of second in 300
(244,75 X 60.ins 0 days
No of liters
00 x 100
=4320000 ml
60.
_ mZXhszzl
1 - w2
9taps X 2omins X Ttaps X 1Smins
T =12 Taps
(©) (T.C)
60
Efficiency—» 3
minutes — 20 30
(A) (B)
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A fill 3 units in first minute and B
empties 2 units in second minutes
(A-B)’s efficiency = 3-2/2min

=1 units/2min

Efficiency Time
1 2
x57 x57
57 114 min
Awork +3 +1
60 11
They take to fill 60 units in =

2\ AT (+) 30 minutes

- (+) 45 minutes

{ T (-) 36 minutes

= Filled water by (A+B) in 12 min
= 12x(6+4)

=12x10 =120 liter

=> Remaining capacity

=180 -120 = 60 liter
= After 12 min. emptied pipe C is
Also opened
= Total capacity (A+B+C)
= (6+4-5)=51/m.
= Time taken by (A+B-C) with capacity 5 l./m.
To fill the remaining part

60 I, .
=stm - 12 min.

= Therefore, total time which the tank
will be filled up is = 12+12

= 24 minutes.
(d) (T.Q)
(xy)
y b
A B
x(+) y(-)emptied
Hour hour
Time will be taken by with of them to fill the tank
- XY
y=x

www.jkchrome.com



61.

62.

63.

64.

19 www.jkchrome.com www.jkchrome.com

(b) A = 4 hours
B — 6 hours
LCM - 12 liters — Total capacity

Effi-» y
A B
4 hours 6 hours
(+) (+)

According to the question

= for the first hour tap A is opened
And B for second hour

= Work done by both in 2 hours —»

31/h+21/h
2 hour 5 liter 65.
2 x
4 hour 10liter

= Remaining part

=12-10 = 2 liter

= Again 5% hour A will be opened
Tap A will fill the 2 liter water with

Its efficiency = 3
=> Therefore tank will be filled in
= (4 +§) hours = 42 hours.

(d) Total capacity = 24 K

A : B

8

6 &

2 hours’ work of both pipes
= (4+3)x2 = 14 units
Capacity Left =24 - 14

=10 units ?
Now B fills remainin of tankin

10 1
= — = 3= hour,
3 3

(d) Accordin uestion

(A) & (B) one hour work (4=1) = 3 units
A & B completein = ? = 5% hours

(c) 72
(Total capacity)
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(4)

(Pipe)
24 hours(+)

According to Question

Efficiency of leakage

=3-2=1L/h

Half capacity = 72—2
=36

Time taken by leakage to empty th

Half-filled tank

_ 36litre

" 1litre/n

©

= 36 hours

15

o
(I (1)
3pm =5x2 =10 units

www.jkchrome.com

(B)
(Pipe + leakers)
36 hours

=10+4 = 14 units
e (II1) efficiency =15-9=6
its/hrs

14

Tank will be empty in = 5 - 2 hr 20 min,
3hr+2hr20min =5:20 pm

J-(:HIQQF)ZE
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