Khairul’s Advanced Math 1 Pipe & Cistern

Pipe & Cistern

425 Important formula:
Important Formula
1. Inlet Pipe: A pipe connected with a tank or a cistern of a reservoir, that fills it is known as
an inlet.
2. Outlet Pipe : A pipe connected with a tank or a cistern or a resevoir, emptying it, is known
as an outlet.

3. (i) If a pipe can fill a tank in x hours, then part filled in 1 hour = 1
X

.. . . L 1
(i1) If a pipe can empty a full tank in y hours, then part emptied in 1 hour = —
y

(iii) If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours

(where y> x), then on opening both the pipes, the net part filled in 1 hour = 11

X Y
(iv) If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours

(where x >y), then on opening both the pipes, the net part emptied in 1 hour = 1.1
y X
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‘ * = Important ‘ ** = More important | **%* = Most important

(JSimple questions:

fer ¢3o e oinf R o fac ‘T:T EXINSIRIE] Shortcut

SR G0 A FACO @ TR A O (& TR AxB
G AT *GHIGo QF F= T | Single + Single = Together = e hr/min.

1. **Two pipes A and B can fill a tank in 20 and 30 minutes respectively. If both the pipes
are used together, how long will it take to fill the tank? (43 GRS, 184 A G 1R+ B =@l
TG Y0 GR wo R 7 =71 | 925 A%t 4= et GG o1f =ve Fomel Ait3?) [Aggarwal-4]

(a) 12 minutes (b) 15 minutes (c) 25 minutes (d) 50 minutes Ans: a
&sSolution:
Part filled by A in 1 min = L part filled by Bin 1 min = €1 Shortcut
20 30] 20x30  20x30 . .
11 e
Part filled by (A+B) in I min= | — +— |=3F2 5 _ 1 | <07
20 30) 60 60 12

.. Both the pipes can fill the tank in = 12 minutes.
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2.

**Pipe A can fill a tank in 30 hours and pipe B in 45 hours. If both the pipes are opened
in an empty tank, how much time will they take to fill it?(43 B, 182 A Wed wo T

R %A B fcar 8¢ wor o =1 GG Aifer s 13 AR e e or oS zte e eieae)
[Aggarwal-Exm-2]

& Solution:

) 1 . 1
Part filled by A in 1 hour = 30 Part filled by B in 1 hour = e Shortcut

. 1 1 6+ 4 10 1 30><45_30><45__1811
Part filled by (A+B)in 1 hour=— + — = =_7 = = = rs
y (A+B) 30 45 180 180 18 | 30+45 b

Hence, pipes A and B together will fill the tank in = 18 hours

*Two pipes A and B can fill a tank in 24h and 30h respectively. If both the pipes are
opened simultaneously in the empty tank, how much time will be taken by them to fill
it? (712 A @R 127 B @35 GIRF TGN 8 T6T GR wo TOR 4 ¢ | Ufb #112 «Fa SR AR (N5
S A ORI A ==?) [Aggarwal-50]

(a) 13h 20 min (b) 12h 10 min (c) 14h (d) 10h 5 min Ans: a

&sSolution:

A’s 1 hour work of A = L, B’s 1 hour work of B = 1
24 30

1 1 9 3

In 1 hour, (A+B) together can fill= — + —= — = —
24 30 120 40

.. Total time to fill the tank = 43—0= 13 % hour =13 % x 60 =13 hr 20 min [9STT Yo @ FACT

G =71

¢ Practice:

4.

& Solution: @Note: 7 @3 & (+) aR AT @7 &=(-)

*Two pipes A and B can fill a tank in 18 hrs and 6 hrs respectively. If both the pipes are
opened simultaneously, how much time will be taken to fill the tank? (7> #i2% A ¢ B
AN GG BIRF Sb T GR b THR 4 B | ARA 76 Ghea (T AT GRS Fowweed A = =i
?Q?) [Aggarwal-52]

(a) 4%hrs (b) 7 hrs (c) 6 hrs (d) 10 hrs Ans: a

*A cistern can be filled by pipes A and B in 4 hours and 6 hours respectively. When full,
the cistern can be emptied by pipe C in 8 hours. If all the pipes were turned on at the
same time, in how much time will the cistern be filled? (4127 A @3 #1821 B 9/l @3 G
AT 8 T GR & THR = = | SR = @GR A% C ey GRmIG yIoR < =7 | RSl AR
G 40 e BRI = =0e Fo = #M?) [Aggarwal-Exm-3]

:laaﬂ?mﬁmﬂwwﬂf%@m(ﬂ@
24 24 (oI AE I AR TarEd Wl (<) A A
Femmml

11 1j:6+4—3
6 8

Part filled in 1 hr = (ZJF___

.. The cistern will be full in %hrs = 3% hrs
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¢ Practice:

6. Two pipes can fill a tank in 12 hours and 16 hours respectively. A third pipe can empty
the tank in 30 hours. If all the three pipes are opened and function simultaneously, they
in how much time the tank will be full? (in hours) (75 7= I G0 GIRIBT S THT @R S
IO 4 7 | 0F AEST =12 GRS wo THR e 03 | FooG 212 Ut Yoo A& 20 GRS F9

T o 7R?) [Aggarwal-53]

(a) 10% (b) 9% (©) 8% (d) 7% Ans: ¢
OFill - Empty
affs e =M1 = ca a oG e &= Shortcut
o A gt e et S o @S e AxB

AT AT AN (AT A kG 7w (@9 | Together- Single = Single = Greater-Smaller hr/min
A G G2 I |

7. **A tap can completely fill a water tank in 8 hours. The water tank has a hole in it
through which the water leaks out. The leakage will cause the full water tank to get
empty in 12 hours. How much time will it take for the tap to fill the tank completely
with the hole? (93 1 w1 @36 iiffa GRS v o7 = =711 CRWIGre 3l oy 7w | 21 fca
T 9 =W I fom W @I s ORI s THR 4 =1 oy R GRHIG T 9 =xte T R

E?) [Aggarwal-6]

(a) 16 hours (b) 18 hours (c) 24 hours  (d) None Ans: ¢
& Solution: Shortcut
Total part filled in 1 hour = l - L -1 . The tank will be filled in 24 hours. | 8%12 =24hrs
8 12 24 12-8

8. *A pipe can fill a tank in x hours and another pipe can empty it in y (y > x) hours. If
both the pipes are open, in how many hours will the tank be filled? [4ggarwal-5]

(a) (x - y) hours (b) (y - x) hours ©) =Y hours (d) = Ans: d
X—-y y—X
zsSolution:
. 1 1 y—X . . Xy
Partfilledin 1 hr=| ——-— |= .. The tank will be filled in hrs (SR* T )
Xy Xy y—X

9. *A tap can fill a tank in 48 minutes whereas another tap can empty it in 2 hours. If both
the taps are opened at 11: 40 A.M, then the tank will be filled(4=% 5/iF <G 7= 7= 8v-
s 71 = I oSG 76 7 2 oI < =1 T 3351 8o [CE o 7 (= et T i
5 =d?)/Aggarwal-7]

(a) 12 :40 P.M. (b)1:00P.M (c)1:30P.M. (d1:20P.M Ans:b

& Solution:

.. The tank will be filled 80 mins = 1 hour 20 min. after 11:40 A.M. So0,11:40+1:20 =1.00 P.M.
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10. ***A cistern has two taps which fill it in 12 minutes and 15 minutes respectively. There
is also a waste pipe in the cistern. When all the three are opened, the empty cistern is
full in 20 minutes. How long will the waste pipe take to empty the full cistern? (93
ORI T AR R, A @ 33 [fAF @ se MG R = w1 ety 936 w57 ARste

qM0Z | 4 Foqfb #1127 G & e =, O3 AT GRmIG 4f 280e 20 PR G Aer | wemw w12t
R AifeT Fce F© 77 Wed?) [dggarwal-Exm-6]
2 Solution:

1 1 1 1
Work done by waste pipe in Imin=—-| —+— |=———=——=-—[(-) means empt
v wasie pip 20 [12 15) 60 60 100 Pty

.. Waste pipe will empty the full cistern in 10 minutes.

&5 Alternative solution: (9 eretetcs g 21 F¢a - [ <11 I3 = <I0F =< 1 AT T x 4@ AP F41 A7)

Let, waste pipe can empty the cistern in x min & Note: QT (<08 21 I 1/x #1038 T,
ATQ, 8 (10T (CET oA AT Z0eT] /X SRTS PACS |
I 1 1 1
= [Wﬁjﬁw_ﬁT%:ﬁ] meﬁ/mﬁmmmﬁwﬁw
12 15 x 20 TG CFCS FACS 27 |

1 1 1 1 544-3 1 6 1

= — 4 — = = =>— =— ~x=10
12 15 20 «x 60 X 60 x

.. Waste pipe will empty the full cistern in 10 minutes.

11. (W)**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 (45%) opened then the cistern is full in 50 minutes. In how
much time, the third pipe alone can empty the cistern? (23T &1 A @& B =@ @36 i
A Yo G @Rk ae RS 74 =1 | GRAmR e TR 1T Fam 9o 7 =i | foqt 7+ w3
T et BRI @o RATE o =71 | w31 1 =™l GRIDIT F© Fwex A =3?) [dggarwal-15]

(a) 90 min (b) 100 min (c) 110 min (d) 120 min Ans: b

& Solution: (x ¥ FACT FEd TR T IR IFEAFIR AR 77 JHCS AR A WCOCABS =66 Coal 20H M)
Let, third pipe can empty the cistern in X min

1 1 1 1
ATQ, %+%—; ~50 [erm uf5 53 <vea - et = 51¢]
:6—10+%—5—10 = %[XWWWW&?WWWW‘@WM@CWW
Rl
:>5+4_6 1 :>i 1 - x=100 So, 3" pipe will empty the full cistern in 100 min.
300 x 300 x

1
12. **An electric pump can fill a tank in 3 hours. Because of a leak in the tank it took 35
hours to fill the tank. If the tank is full, how much time will the leak take to empty it?
(@35 = e @l BiE © Tor o = | 93T fewmw Fiwed GG o =ve oiﬂ%‘rmam?f%ﬁla‘mvﬁ
Q

SR GrrfG Wi 2re IO AA?) [Aggarwal-Exm-7]
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1 2
2 Solution: Work done by the leak in 1 hour = o1 _(lz2)_ L part So, time =
3 (7) 3.7) 21

2
& Note: SR* SFICT T A9, GF6] [T A ARG, S ToI IS H (@F A9 797 & S Teool
RCS: (I S 0O FCT /R TBT | OIS THR FTE 20 /2 WA | (P01 7 W (PIFOT ¥ SBIABY

13. ***A pump can fill a tank with water in 2 hours. Because of a leak, it took 2% hours to
fill the tank. The leak can drain all the water of the tank in (43 7 a/1 @35 GRS & THH
o5z |@<eTs T ST G ﬁwq% T I A | g el A I (SIS e e A
_7?) [Aggarwal-17]

1
(a) 45 hours (b) 7 hours (c) 8 hours (d) 14 hours  Ans: d

1 1
&sSolution: Work done by leak in 1 hour = (5 - %) = " .. Leak will empty the tank in 14 hrs.

14. ***Two taps A and B can fill a tank in 5 hours and 20 hours respectively. If both the
taps are opened then due to a leakage, it took 30 minutes more to fill the tank. If the
tank is full, how long will it take for the leakage alone to empty the tank? (72 71 A @32
B =i/ G0 (HIIT T ¢ THT @R R0 o1 749 =7 | 92T 71 Y01 et feema et oI ¢ 20 0o
G f¥r w7 =ieet | orarIfs =i g fey @@ i 2t T A3?) [Aggarwal-18]

(a) 4% hrs (b) 9 hrs (c) 18 hrs (d) 36 hrs Ans: d

&5 Solution: (TE wo G =1 Wi wo MG ¥ =1l = faw =71 )

Part filled by (A + B) in 1 hour = % +2L0 = %, So, A and B together can fill the tank in 4

hours.

For the leak it takes = 4hr + 30min = 4+l= 2 h (#1181 57 e fewfb's HFY A0 q© TR #AIC)
2 2

So, Work done by the leak in 1 hour = %- % = 3_16 .. Leak will empty the tank in 36 hours

[Note: SR (@57 TG ET6T ST foT4CS 20T ©CF #IC FTTeTS T0TT R O (-) P 00 =04 Qe =67 | ]

Shortcut: & SR *THIE TS B30 AL TS T 82 (R G T
5%20 _ 4 ipon AX45 _AxAS 5o | ftn o0 209 92 qREIGT O, 6T 90 SRIR g wikel e
5 +20 45-4 05 TR AR TR SRS A =THIT AT AR SIRCS T,
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15. **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 it took 32
minutes more to fill the cistern. When the cistern is full, in what time will the leak empty
it? (935 (GTaTsT 12T o1 7T TAGCH 8 TT G S& To 74 = | 71 75 @A YT et '@ w0
TG @ a1 =1iest | = g fem == (ORI <1 70S F7© W  #9C3?) [Aggarwal-Exm-8]

2 Solution: (TR SFCH AT 23R FFT =TR)

1 1
Work done by the two pipes in 1 hour = | —+— 8715
14 16 112 112
. . 112 7 7 .
.. Time taken by these pipes to fill the tank = Ts hrs = 7Ehrs =7 hE x60m= 7hrs 28 min.

Due to leakage, time taken = 7 hrs 28 min + 32 min = 8 hrs
. . 1
.. Work done by (two pipes + leak) in 1 hour = 3

Work done by the leak in 1 hour=£—l:_15_14 _ !

So, the leak will empty the full cistern in 112 hours.

& Confusion clear: T€CI3 ST SR, AATT ¢ /332 T 5/b ST L2 N CHIGT (AT (61 ezt
S A7

Y, ol ] R ST R AR W SOOIl A1 SRH, oy B 29WR AR > TR 7 IR SRH (AT
@ O I R*fG WMo | ST IR HICT 249/ A = of et A |

¢ Practice:

16. A Two pipes can fill a tank in 12 hrs and 18 hrs respectively. The pipes are opened
together but due to a pipe leakage , it takes 48 minutes extra to fill the tank, If the tank
is full, what time will it take to completely empty due to the leakage. [iim-cat-questions-
answers.2iim.com |[CAT-question]

(a) 72 hrs (b)84 hrs ()96 hrs (d)112 hrs Ans: a

[Hints: $*(3 2T6F T© (I (G3T F, AATH 5/52 + d/Sb (ATF 4 THT 32 W+8uW. = b T57 w77 firer Fe41]

17. (W)**A bath can be filled by the cold water pipe in 10 minutes and by the hot water
pipe in 15 minutes. A person leaves the bathroom after turning on both the pipes. He
returns just when the bath should have been full. Finding however, the waste pipe was
open, he closes it. In 4 minutes more, the bath is full. In what time will the waste water
pipe empty it? (<3G TIPTER A Irer AT 3T oA 7= So WG @ 7w Al 3 “A1Zer wmr S
FRCE s =2 | 9fB ATRAAR bIF] IR 27 GFEGH IS REFC RGP T4 o] 5l e T I g 9o
YT G5 A fsfae 1%t oy 2ear of = =re wear 8 M G 13w wioicetr | #fif fefae #1126+ swen
3G AifeT FaCS AIR?)[Aggarwal-45]

(a) 6 minutes (b) 8 minutes (c) 9 minutes (d) None Ans: ¢

&5 Solution:

Part filled by two inlet pipes in 1 min = % + % = %Part ,
Time supposed to fill the bath in = 6min (YRfNE7 T 1 = Tnear w21 w1 1)




Khairul’s Advanced Math 7 Pipe & Cistern

Part filled by two inlet pipes in 4 min = 4 x%= % Part ( 2w 3% 3917 #Itz7 8 [WWCE =l 1 =we)

1
Part filled by (2 inlets + 1 waste pipe ) in first 6 min = 1-%= E [ Tt =IeTR =eer o /0 e =caee]

Part filled by (2 inlets + 1 waste pipe) in 1rnin=31—6 = % [~ Brl-foy Ca (31 =3 /st =R &ew]
X

.. Work done by waste pipe in 1min=%-%=3l—;1 =% =é [3f5 fca = - of o w1 2ff= T© 7]

Hence, the waste pipe can empty the cistern in 9 min

& Shortcut: [T T3 I NS OIF ORI X, GG 71 A (@RCOF TO SRF FACI 1, 5RB0 (73]

o2 1127 5 w8 =SofFS vffm%+ %:H%w -m»f:% fiaw fircar <11 20 = 6 . -, s =R,

& Alternative solution:

Part filled by two inlet pipes in 1min = % + % = %Part , Time supposed to fill the bath=6m

Let, the waste pipe can empty in x min Two inlet pipes were opened for = 6+4 = 10mins
ATQ,

1o[i+ ! j_6(lj:1 [soffet <fF fcar =< ol Tt fow e (3w =ear s Im fcet a1 A ©f sor]
X

1015
—1ox=> -8 230 X718 s 18=3x =2x=18 ~x=9
30 x 3 x 3x

18. (W)**A large fresh water reservoir is fitted with two types of feeder pipes hot water
pipes and cold water pipes. Six cold water pipes alone can fill the reservoir in 12 hours.
3 cold water pipes and 9 hot water pipes together can fill the reservoir in 8 hours. How
long will 5 hot water pipes alone take to fill the reservoir? (43 Iw Rem 7 =« ==
A 8 ST A T4 “1=A W% | & 6 It =11fea =412t 32 Tor ¢fo ramwst 51 32 1 © & o anfam
AR @R 5 6 o7 Al AR @@ GRw! T v worr 5f 31 vy ¢ B oww Afew ARe T T
BRI o F7C “IR?) [Aggarwal-46]
(a) 18 his 36 min (b) 20 hrs 45 min (c) 21 hrs 36 min (d) None Ans: ¢

&sSolution: (8% e Ig zeTs 7ze) T : offer
In 12 hours 6 cold pipes can fill = 1 part R e o

) | TR a0t IEi+efB A A AReom
:12X6:7—2paftwm*fcawoﬁwvfﬁamﬂ?rw

3% 8 orH M el w1fE s vy ot 7w eifew
R R ":lzx6:—Paﬁ SZA T | SR G (RTF €5 27w 2@

AR F© AN ANF Of (39 F41 6T |

(3] 1 (3] 1 (%] (%] (%] (3]

—_—

98]

Again,
In 8 hours 3 cold pipes and 9 hot water pipes can fill = 1 part

So, in 8 hours only 9 hot water pipes can fill = 1—% = % part
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% part is filled by 9 hot water pipes in = 8 hours
_ 8x9x3

(%] 1 €Y ¢ (%] (%] 1 (%) (%] (%) (%] hours
(%] 1 (%] (3] (3] € 5 (%] € (%) (%] — 8X9X3:@ :Zléhrszzl hrs36min
2x5 5 5

& Alternative solution: [F7 A TS T (77 FAF &y AN 7@, 58 #fers fFa17 0o =04
Let, one cold water pipe & one hot water pipe take x & y hrs respectively to fill the reservoir.

In, x hr 1 pipe can fill = 1 part, So, In, 1hr 1 pipe can fill = 1 1 part, And 6 pipe can=g part
X X

Then,g=% (B ~I10#1 U5 A7 > o1 e AR WA] o x =72
X
x y 8 72 'y 8 y 8 24 y 12

.5 (wifim L i obifum= e o)
y 108 y

So, 5 hot water pipes alone will take = % hrs = 21 %hrs = 21 hrs 36 min. (Ans)

Work done by 5 hot water pipes in 1 hr =

OFraction related:
19. **In 1 minute, %of a bucket is filled. The rest of the bucket can be filled in (5 S5

O
e — st 2 = | AETolba I St 7ff =0e Fowel ACA?) [Aggarwal-1]
q

4
(a) %minutes (b) %minutes (©) gminutes (d)None Ans:c

& Solution:
% part is filled in = 1 min .".1 part is filled in = %min. So,g part is filled in =% x% =% min.

2
20. An outlet pipe can empty a cistern in 3 hours. In what time will the empty gpart of the

cistern?( @6 A2 © ToE <o GHTSI 4F W T WCH AT GIAHE W A
\V)

IAQA?)[Aggarwal-49]

(a) 3 hours (b) 5 hours (¢) 2 hours (d) 4 hours Ans:c
& Solution:

The outlet pipe empties the one complete cistern in 3 hours

.. Time taken to empty %part of the cistern = %x 3 =2 hours.
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< Interesting shortcut: &3 SRS (@ (FIF WRF AP CLPCS FAK G-
S SR FECS ST (6 TG x SR = @ S I FACS AN T

21. **A tap can fill a tank in 10 minutes and another can empty it in 6 minutes. If the tank
is already two-fifths full and both the taps are opened together, will the tank be filled or
emptied? How long will it take before the tank is either filled completely or emptied
completely, as the case may be?( 93 125 @3 7T so WAE 4f FACS AT YR =77 GF6 21=A
b TG «ff «ifer Face =ita | 7™ Gike o Sromay G2 oot = 2t G 212 9t G 40T (e =,
o1 ORG o 7@ s Wi 7@ i3t wederg o At sy «ifet I =9 o F© A A
[Aggarwal-Exm-5]

& Solution:

Clearly, the outlet pipe is faster than the inlet pipe and so, the tank will be emptied.

Part to be emptied = % part[mﬁrmmﬁw%wwﬁmwmmﬁwww%l

I _ 2 | |=-Logic clear: @ i&ceq 33 3 =i,

.. . 1
Net part emptied in | minute = —- — = — = —
P P 6 10 30 15| =i2=f ey &+l eRifes =9 | «3w 96

Ui tied in = Imi SMRA B ARRCT T qE A eqifze =9

Epa 1S eampticd 1n min P B IO fgoi‘f/ BT
So, 2o oo < 15x%=6min

5 5

< Shortcut: GO =8

]x§=6min [Triel g e SR @4 w03 =12 @ So EILHS Ted (79 A

22. **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 % of the cistern is already full of water? (43 WRmICe ¥2T T =R |

ORI @G w1 7@l b THI T = GR o T @R ¢ TOR A =7 | %wa*fqﬁwwm@% A1ZA
G 0 e RIS «1feT =20s Fow aAa?) [Aggarwal-13]
(a) 3% hours (b) 6 hours (c) 10 hours (d) 13% hours Ans: ¢

&Solution:

Yo @FCeS Shortcut: (8X5)x%= 8>;5><%=10hrs [ e sy 219 &y e 2B g |

23. ***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?( 9% == =1 G&f6
CORST & TR = = | BRI SdF 71 1SR 7 98 R AT FoAG o1 (=T Wl =7 | rmwnifs 7pef
TS (A6 IS TN AN?) [Aggarwal-12]

(a) 3 hrs 15 min (b) 3 hrs 45 min (¢) 4 hrs (d) 4 hrs 15 min Ans: b
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& Solution:

Time taken by one tap to fill half thei tank = 3 hrs So CTRTR T S04 719 BT 551 el 4

Remainingpartafter3hrs=1-l=— PICS b THT SCEF FACO AT = © T[ | I
2 2 T WG S0 = 851 e =i T AT

Part filled by the four taps in one hour = 4 x %= % OTT 5/8 ¥ = 8¢ D |G © wHr 8¢

% is filled by four taps in = lhr [« G =T a1 Free > SRR 77 x SFRH =8¢, & T T

‘,.l T %) X %) ¢ ixl: ihrS:3X6O min: 45 min
2 2 2 4 4

So, total time taken = 3hrs + 45min = 3 hrs 45 min.
24. A pipe can fill a cistern in 16 hours. After half the tank is filled, three more similar taps

are opened. What is the total time taken to fill the cistern completely? [Affairscloud.com]
A. 3 hours B. 9 hours C. 10 hours D. None of these ~ Ans: C

#Solution: | BT e 4 = b 5T | @ 8T e T
Time is taken to fill half of the tank =5 x16 =8 hrs SCEF b @9 3/8 = R TBT | (WG SoToT |

In One hour pipe can fill =% Part filled by four pipes in one hour = 4x % =4 hrs,

So, remaing half part = 4x % =2 hours .. Total time = 8 + 2 = 10hours.

25. *A vessel has three pipes connected to it, two to supply liquid and one to draw liquid.

The first alone can fill the vessel in 4% hours, the second in 3 hours and the third can

1
empty it in 15 hours. If all the pipes are opened simultaneously when the vessel is half
full, how soon will it be emptied?( 93 ~Atas A foalG 71 Fe wicg | 12T =1 FpRe TR

)
R GR G0 T F1H2C TSR IR | ST 7 Q[I 8 — TOR 8 T 7 @[l © TOR A’ o =7 G 0 1
N

wsimﬁmﬁﬁnﬁm| A’ oede o SRR IS (T T T e I TN “@fG e 73?)
[Aggarwal-14]

(a) 4% hours (b) S%hours (©) 6% hours (d) None Ans: a
& Solution:
Net part emptied in 1 hour = 2. g-I—l —[2.3 -1 art
3 19 3 3 9) 9

Time taken to empty the half of the vessel = 9x % =4 % hrs [é TS S ORH FACS & T #ICH]



Khairul’s Advanced Math 11 Pipe & Cistern

26. (W)***Two pipes A and B can fill a tank in 20 and 30 hours respectively. Both the pipes
are opened to fill the tank but when the tank is one-third full, a leak develops in the
tank through which one-third water supplied by both the pipes goes out. The total time
taken to fill the tank is 70 *1%1 A @R B <3 BIR¥S @I 0 € 9o THA 9 IS I |
Birafor o T w7 AR B YT (AR =G, (58 79 BIRCA 3/0 SR A =G ©1 BiRed @3 feg
2@ o T A A, 9 B @R T909 o = R 5/ S¥ A {7 =0 7 | 3w BikEfs A 7re (It ve
AN #9Cq?) [Combine 6 Bank(SO)-2019(Written) Cancelled] +[examveda] +[Aggarwal-31]

(a) 12 hours (b) 14 hours (c) 16 hours (d) 18 hours  Ans: ¢

2 Solution: & Confusion Clear: 20 3/o 7 2em@ 7=

Part filled by (A+B) in 1hr = + =325 _ 1 | R Fict f /0 oy iffy i a1 1 2w
20 30 60 60 12| of 58 2Uewg AT 26w 50 WA (AP AT 2

So, A and B together can fill the tank in = 12 hours. | @i 511 9= 3/9 SR* 7fa 770 @S A, B

1 . 1 _ Fopg AF FA O @R eyl s/0 WA
3partlsﬁlledby(A+B)1n 3><12 4 hrs i . e

Part emptied by leak in 1 hr = 1 ><l L (> T5 A, B 79 o* 7 37 leak 6 o 3/0 S <1feT F0H)

12 3 36
So, part filled by the pipe A, B and the leak ineach 1 r= —-—==——=—=—
12 36 36 36 18

Remaining part to be filled = 1—% =% (A @3 B ©FToR 3/0 o 74 T oft e 1 0o 203 3/ k)

1 , . @Note: SPRGAEE T P [feg
§ part is filled by A, B, and leak in= lhrs R i e L R e
1 “ © © © them in =18 hrs ORI (@ =M (Al 20MR O A0
20 6 e e o o2 SSTFIRTPS S A0 NG 77 | @
E) them in = 18x = = 12hrs | o o2 smapeem s e e o1 o7 farr

Total time required = 4hrs + 12 hrs =16 hrs (Ans.)

OCapacity related:

27. *12 buckets of water fill a tank when the capacity of each bucket is 13.5 litres. How
many buckets will be needed to fill the same tank, if the capacity of each bucket is 9
liters? (52 @S~ =T @36 BRS¢ 27 @R erers qEfen Givd el so.¢ FoR 1 & FER Af gme
A TG G Jreihe 71T GIRG 7 Fce F© IR A MC3?) [Aggarwal-24]

(a) 8 (b) 15 (c) 16 (d) 18 Ans: d

& Solution: Capacity of the tank = (12x13.5) liters = 162 liters

When, capacity of each bucket = 9 liters, then total number of buckets needed = % =18

28. **Bucket P has thrice the capacity as bucket Q. It takes 60 turns for bucket P to fill the
empty drum. How many turns will it take for both the buckets P and Q, having each
turn together to fill the empty drum? (P IFfex qRemFTol Q IFMoT (5T © & | e g e
FCS P Imfed vo eIl A eet | grifs 516 Face P e Q ©F «3t@ o JFte 2Af #1=?) [Aggarwal-25]
(a) 30 (b) 40 (c) 45 (d) 90 Ans: ¢
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& Solution:

29.

Let , Capacity of bucket Q be x litres. then, capacity of bucket P=3x [€®1t3 45T SR PTCI 1]
Capacity of the drum = 60x3x = 180x litres.[3x FBR 49 FTO[ Yo TN “If = Shrofel. |

% =45turns

4x
***A leak in the bottom of a tank can empty the full tank in 8 hours. An inlet pipe fills
water are the rate of 6 liters a minute. When the tank is full, the inlet is opened and due
to the leak, the tank is empty in 12 hours. How many liters does the tank hold ? (Brresa
foee @t fom =l GRS b 2B A =7 1 9 #H1f araeea w1 =@ effs [V v F6R Aify et w6 |
T BRSO e A R A ATqe*la =16 by AT, T2y AP IR0 GIRPO 4 200 S 07 #1107 | BIRfo
479 Fel $© #I6R?) [Aggarwal-39]

(P+Q) together can fill in 1 turn=x+3x = 4x ltrs .. Required number of turns=

(a) 7580 (b) 7960 (c) 8290 (d) 8640 Ans: d
&5Solution: (4= FOR 2T AN N (I FAC© =, ©OIFAT &S WG/ @ A (77 e (- ©f Tew eeh)
The leak can empty in 1 hour é - %= % = % part,| Shortcut (3o TS TeT)
So the leak can empty the full tank in 24hrs L 74 Then 24x60x6 = 8640
12 -8

Now, in 1 minute can empthy 6liters

So in 24 hours or (24x60) = 1440min can empty 1440 x6 =8640. .. Capacity is = 8640 liters.

& Alternative solution:

30.

1 1 1
Work done by the inlet pipe in 1 hour or, 60 min= | — —— |=—
8 12) 24

b
1440

1 1
Work done by the inlet pipe in | min= | —x— |=
24 60

part = 6 liters [sRfCE 71 Fa1 =l = W6

.. Volume of !
1440

.. Volume of whole tank = (1440 x 6) liters = 8640 liters.

***Two pipes can fill a tank in 20 and 24 minutes respectively and a waste pipe can
empty 3 gallons per minute. All the three pipes working together can fill the tank in 15
minutes. The capacity of the tank is : (7% *12% IN@EE 056G ¢ 28 [T @36 Tz = w7
o G35 #1%A @ffs [NTs 0 aiyee #iif <1t 37 | foxfG ARt e vet BriR & se Wi 4 =211 Bresoa
4R ol ¥9?) [Aggarwal-40]

(a) 60 gallons (b) 100 gallons (c) 120 gallons (d) 180 gallons Ans: ¢

& Solution:( 7R *It7 BTRIG 3¢ =1 203,012 5ff Fa1 ARTo= Fol/ S et T AR (AT @)

== = — art
15 120 15 120 120 40

1y 111 1 11-8 3 1
20 24

1
Work done by the waste pipe in 1min= (— +—

So, % part need = 1 min ..1 part need 40 min, So,capacity of the tank3x40= 120gallons
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31.

*A town is supplied with water from a big overhead tank which is fed with a constant
volume of water regularly. When the tank is full, if 32000 gallons are used daily, the
supply fails in 50 days. However, if 37000 gallons are used daily, the supply lasts for 40
days only. How much water can be used daily without the supply ever failing? (93 *r=ta
GG TG BIR (AC fafre psifamesy A ez w41 27 | GRS A A1t g v afefmy w000 R
IR T4 =, SR Of ¢o T 77 79 = IR | WRF I &foa wqooo AT 92T T = SR 8o
T ©F 19 203 TR | (A Fop A =T FAC IRRAIR FUCAT 9 =0 A A?) [Aggarwal-47]

(a) 12000 gallons  (b) 15000 gallons (c) 18000 gallons  (d) 20000 gallons Ans: a

2 Solution:

32.

Let the volume of the overhead tank be x litres (9eFF IR A TG GRS & ACF)
and the constant volume being fed per day to the tank =y litres. (2fewts @opP wca ¥@b =)

Then, 1% condition, x+ 0y = 32000x50(GrkTF &F© Alf+eo T GRRAT (NG ~fA="—K1G FI=A )
= x + 50y = 1600000 ......(1) [ e &1 1 2Aifew e ef s @ #if 5 711 7929 23 I/
x+40y = 37000 x 40 [94000 T FTT G 8ofe 573T] = x+40y = 1480000 .....ovooo...... (ii)
By (i)-(ii) We get 10y = 120000 ... y = 12000

So, supply won’t ever fail if the regular demand is equal to regular supply,
which is 12000 gallons.

[IT: P SRS JACS TG T IR 3 @ GIRTS PR M1 &1 AT, O ML AfSe 200 T
FF AT T ¢o g G AT 72 of afsa w000 WFF F0F ¢o F /e SFAT A&, TRE
2fSe w000 (FF FCE AT 8o e »1[fE AT | (1= TGS =7 71 | 78 afSi I s0097F = 16
Al GIBICAT 2 SR M7 Bifm (At (@i 3 23 @R qi6he o e 1 ]

**A booster pump can be used for filling as well as for emptying a tank. The capacity of
the tank is 2400m’. The emptying capacity of the tank is 10m’ per minute higher than
its filling capacity and the pump needs 8 minutes lesser to empty the tank than it needs
to fill it. What if the filling capacity of the pump? (9% ToR 4 @[l 936 brF = @k <Ifer
341 T | BB g wer 2400 m® | &fs RS ArifSa A saw wwer, af s f s TR
G@ 10m’ W@ a3 A o9f Fa o 8 G 7w 4 wrs o | e f wam wrer e )
[Affairscloud.com]+ [Aggarwal-38]

(a) 50 m*/min (b) 60 m*/min (c) 72 m*/min (d) None Ans: a

2 Solution: (At kT T© TR ST (olte F 37T A9ICF G T© @ 350 21 0T T I T10F)

Let the filling capacity of the pump be x m*/min.

So, the emptying capacity of the pump = (x+10) m*/min.

2400 2400
X (x+10)

= x*+10x - 3000 = 0 = (x-50) (x+60) =0 ..x =50

So, filling capacity of the pump = 50m’/ min.

ATQ, =8 [7f Face T @R AR O A FAR ARG ACA-RT T oA 7|
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(One pipe stops:

33.

**Two pipes A and B can fill a tank in 24 minutes and 32 minutes respectively. If both
the pipes are opened simultaneously, after how much time B should be closed so that the
tank is full in 18 minutes? (95 121 A @& B @ 38 {6 g 02 G 9of6 brie =i Face
AR | W 7o ARA MR T AR | T W AR B 37 I 7 St s sy s s
*(q2[Aggarwal-Exm-15]

& Solution: (x 403 FFw AfET)

Let B be closed after x minutes.
Then, Part filled by (A + B) in X min + part filled by A in (18-x) min = 1

1 1 18 —x 4x +3x + 72 —4x
Xt |t =1 =
24 32 24 96
Hence, B must be closed after 8 minutes.

=1 =3x+72=96 =3x=24 . x=8

&5 Alternative solution: (x 71 4T3 , MR FAT W T RO FA0T 47 I 7 #ANI)

Pipe A can fill in 18min = % =% . Remaining 1- % =%part is filled by B in 32><% = 8 min.

T IOl S B&F (IF I & (@ AGPer= A 7o TR Ao (A

34.

F. TP A2 I 2N G (FIF A1 S A 7 707 SB1o{6T Fa1 I = |
2, (I AR R T 95T (87 T (@I AR T (+I0T (| SR |
N AFECTR Y T O ([T A OB ORA (T FAI O O ([F T O #190T (WIG 7% ey wel ez Tea |

X Rl SR G 6 e
PRI 127 B S =17 T A oy 77 5 2127 39 2R 778 4o A2 (97 78 b A,
i BrRG =f A0S AN TR = (¥ AGE B AP ST FH 7 | ((FRIBT AP IS M)

**Two pipes A and B can fill a tank in 15 hours and 20 hours respectively while a third
pipe C can empty the full tank in 25 hours. All the three pipes are opened in the
beginning. After 10 hours, C is closed. In how much time will the tank be full? (72 1 A
8 B =Rl @30 BIkP TG d¢ 8 20 T o =7 07 @6 7 C =l GiiRfG ¢ TR Qe =7 | R 7
IR Y0 (AR T 3R do TBT =7 o1 C I 03 il =7 | ByRfs o sty o1f =0a2) [Aggarwal-28]

(a) 12 hrs (b) 13 hrs (c) 16 hrs (d) 18 hrs Ans: a
&sSolution:
Part filled in 10 hrs =10 i+i—i = IOXM 23
15 20 25 300 30
. 23 7
Remaining part=1- === —
P 30 30

(A+B)’s 1 hour’s work = %Jr%: % [y C 39 = (107 ©IF SR_*8 =e*l A+B et o 7967 |
%part is filled by (A+B) in 1 hr

A R C @x%=2 hours .. The tank will be full in (10+2)hrs =12 hrs

30 7
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3s.

**Two pipes A and B can fill a cistern in 12 minutes and 15 minutes respectively while a
third pipe C can empty the full cistern in 6 minutes. A and B are kept open for 5
minutes in the beginning and then C is also opened. In what time is the cistern emptied?
(72 1 A ¢ B 7/ @35 57 TG 2 ffG ¢ e s o f =5 @3 oz 7 C wrr o4 Grefe v s
qfer =1 3T ¢ TG A 8 B T AT == oRHR C 790 g (R =T | GBIk e fNe <1 =3?)
[Aggarwal-30]

(a) 30 min (b) 33 min (©) 37% min (d) 45 min Ans: d

& Solution: (2t 3T =0T GIRIT e 703 SI=CT @RI AR C @R A+B @7 GIFICAR (0F @ Al ([ 307)

36.

Part fill in first 5 min =5 L+i =5x ﬂ = SXi :é
12 15 60 60) 4

1 1 1 1
Part emptied in 1 min when all the pipes are opened = LI +— === 3 =—
6 12 15 6 20) 60

Now, % Part is emptied in =1 min [ & 6 C 7@ 367 ;(()) e fog A+B s> . CBT?SRT% ]

% Part will be emptied in 1 min 60 x % =45 min. Ans: 45min

**Three pipes A, B and C can fill a tank in 6 hours. After working at it together for 2
hours, C is closed and A and B can fill the remaining part in 7 hours. The number of
hours taken by C alone to fill the tank is (fe=f6 =125 A,B @& C &30 Bie v 61 5 F00
AN | ORI GG  F1 B AFE A7 C T3 39 I (AR 77 S1HE8 oexl A @R B 99t Q 9511 o 9 1 C
TR BIG I T BRI T TN 7 =032 ) [Affairscloud.com]+[Aggarwal-44]

(a) 10 (b) 12 (c) 14 (d) 16 Ans: ¢
& Solution:
. 2 1 .. 1 2
Part filled in 2 hours by A, B& C = . =§ , Remaining Part=| 1 - 3 = 3

(A+B)’s 7 hours work = % (e SR @ SRBTE A+ B e e @ o o e )

. (A+B)’s 1 hours work = 2 %[aaﬂaaw>@m$m-qw>mw= CYF STOR |

3x7

.. C’s 1 hours work = [(A+B+C)’s 1hours work - (A+B)’s1 hours work] =[% — %j = ﬁ

Hence, C alone can fill the tank in 14 hours.

37. **Two pipes A and B can fill a tank in 12 minutes and 15 minutes respectively. If both

the pipes are opened simultaneously (4371td) and pipe A is closed after 3 minutes, then
how much more time will it take to fill the tank by pipe B? ( 920 7 A ¢ B 4f6 GiR®
T 32 AT @ de WweE 74 Face =itx | 7f6 71 Gave@ Y0 (73 =1 Gk © WG o7 A 706 39 631 7T
= | 99 B 75 ex 3o Bl o 7re SR Siolie T M@ e [Aggarwal-26]

(a) 7min 15 sec (b) 7 min 45 sec (c)8minS5Ssec  (d) 8 min 15 sec Ans: d
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& Solution:

Part filled in 3 minutes = 3| + - | =[ 3x— | = 2
12 15 60 20 3 3 9
Remaining part =1 - %= % (%Y B 7 3703) e E+E:%

Al fax il 3 g e
I RiET

Pmtﬁkdbthnlmm=i%

%part is filled by B in = Imin ( SRF*E* B & 7 F30® 203 ©12 B ¥7 d¢ a1 oo I8 &)
11 . 11 3Bl
" part is ﬁlledbme—leE (MCQ @3 &+ 5RMR @9) = T—Szmm—Smln 15 sec.

38. ***Two pipes A and B can fill a tank in 15 minutes and 20 minutes respectively. Both
the pipes are opened together but after 4 minutes, pipe A is turned off. What is the total
time required to fill the tank? (720 71 A 8 B 7R1 @35 57kF @ s¢ G @ 0 ff G «f =01
726 T qat@ Yoot (Al = @Rk 8 TS A7 A T T w0 oaw = 1 BRI 4t =0e (b FS AN M)
[Aggarwal-27]

(a) 10 min 20 sec  (b) 11 min 45 sec  (c) 12 min 30 sec (d) 14 min 40 sec Ans: d

& Solution:

I 1
Part filled in 4 minutes = 4 (— + —j s Remaining part = 1—% = % will be filled by B

15 20 15
. . 8 32 2 . .
So, time required by B = 20x E: ?=10 3 min = 10min 40sec (3= T &= SeRfG ¢73)

So, total time required to fill the tank = 4min+10min 40 sec = 14min 40 sec

1
39. **Two pipes A and B can fill a cistern in 375 minutes and 45 minutes respectively. Both

the pipes are opened. The cistern will be filled in just half an hour, if the pipe B is
turned off after? (7% A%+ A «3k B IU@ wa.¢ N6 @ 8¢ G a6 ot o 3 | 9f> =12
bR T =T | ARA B IO oK IH I IR GIRIO WG TR NS =G ?) [Southeast Bank (PO)-
2017]+[Aggarwal-41]

(a) 5 min (b) 9 min (c) 10 min (d) 15 min Ans: b
& Solution:

Let B be turned off after x minutes. Then, n 30min A ﬁllzi %30 = i
Part filled by (A+ B) in x min + part filled by A in (30-x)m=1
ATQ, = 4 1 j

1 5 Remaining - T = = part is
x[—+—j+ (30-x)x =—=1[(A+tB)=x & A = (30-x)]

> . filled by B in 45><% =9 min

6 -
_[6+3) 60-2x
225 75

:>11x+60—2x:1

kil 9
225 75

= 11x+180-6x=225 =5x=45 ..x
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40. **A large tanker can be filled by two pipes A and B in 60 minutes and 40 minutes
respectively. How many minutes will it take to fill the tanker from empty state if B is
used for half the time and A and B fill it together for the other half? (%7 A ¢ B @&l &6
T BTIRF WG vo W 6 @R 8o feICE = =1 | It ST T SqWI@ B GFH! F& 03 GR IR S
T A 8 B q30@ IS I SR ORI 4 0O F© 73 ANA?) [Aggarwal-29]

(a) 15 min (b) 20 min (c) 27.5 min (d) 30 min Ans: d
& Solution: E ;G =1 wo DT
Part filled by (A+B) in 1 minute = % +%= i M SEP T SehT. B @3k
Suppose the tank is filled in x minutes. (x 1 €@ TR T AR) | T e e ¢ .
ATQ, A+B BF] AR | SR
< 1 < 1 T SES T @Y B 97 I +90E 15 15 _
x by (x 1 @ord ff e —+—= =1
(2 40j (2 24j—1 T (A+B) @7 FlE = 7 I | il sty ity
SeH (38 BT Q@Y T )
X X 3x +5x _ 8x _ X _ =
> —+—=1 = =El>—=1 =>—=1 .x=30
80 48 240 240 30

41. A large cistern can be filled by two pipes P and Q in 15 minutes and 20 minutes
respectively. How many minutes will it take to fill the Cistern from an empty state if Q
is used for half the time and P and Q fill it together for the other half? [Affairscloud.com]

A. 12 minutes B. 17 minutes C. 18 minutes D. None of these Ans: A
zsSolution:
117 1 ox (71 DT
Part filled by Pand Q= — + — =—  Part filled by Q= — —+— | =1 -.x=12 min
15 20 60 20 60 20

OEquation related:

42. (W)**Two pipes A and B can fill a tank in 12 minutes and 15 minutes respectively while
a third pipe C can empty the full tank in 20 minutes. All the three pipes are opened in
the beginning. However, pipe C is closed 6 minutes before the tank is filled. In what
time will the tank be full? (2 7%= A @&k B 3@ 52 {6 g se MG @3 Gire = Face
AR, @A A C 774 BIF(B 20 [CE <1 TS AN | $PTS AT AR YT (S AT | o7,
125 C B3t 71 267 © N6 STt 39 I (AR =T | F© AN Gy o =032 )[Aggarwal-Em-11]

& Solution: (Fg 3 STl I% TG FAT T, X 7T A0 @ SPIRTE AT FT GoeT 20T W)
Let the tank be full in x minutes. (45T GG N, IR GF AL AR I FCI HIANPI! HASHTS 20H)
Then, pipes A and B worked for x minutes, while pipe C worked for (x — 6) minutes.
ATQ, L X (=0 SXHAXIIXHIS 1860 = 6x=42 - x=7
12 15 20 60
Hence, the tank will be full in 7 minutes.

43. (W)***A cistern has three pipes A, B and C. A and B can fill it in 3 hours and 4 hours

respectively while C can empty the completely filled cistern in 1 hour. If the pipes are

opened in order at 3, 4 and 5 p.m. respectively, at what time will the cistern be empty?
(9= o™ A,B amcﬁ%ﬁr‘i‘ﬁWAa«BWoW&«sﬁmﬂﬁmﬁw

AR, @A %A C Tfest o BiefB » Tor <1l Fa0e A1 | I AR WEW ©, 8 @R ¢ TF
YT (TSN =, O PAOM T (GTRw1G Fomyefeeat <1t =6a?) [Aggarwal-Exm-13]
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& Solution: (SRR IZEF G2 ANKFG F© AIFER TAMN)

Let the cistern be emptied x hours after 3 p.m.

Then,
Work done by pipe A in x hr + work done by pipe B in (x-1)hr + work done by pipe C in (x-

2)hr=0
Xy (X—l)_(x—2):O & Confusion Clear: @3t () T332 G 1 [ F49?
3 4 1 QT 2RI 2 T 2 T T PR F T0pF 7 =09 o KT 23
4x +3x -3 -12x +24 0 203 A, SR () T (R | OCF IR 21 a1 (@RI ST T
= 2 =0 (oG 21T 1 20w 4 2eR CEIRIGET 0 @ BT 1 SR (TR 20 |
=-5x+21=0

=5x=21 .~ x= 4% hrs =4 hrs 12 min
So, the cistern will be emptied 4 hrs 12 min after 3 p.m. i.e. 3+4:12 = 7:12 p.m. (Ans)

&5 Alternative solution : (St IR IL TN P, 2TAIBT =S @RI AT GIR =TGN 7S 20K)

Now, at Spm when all the pipes are opened the cistern will be in 1hr =§ t—e—=— =

44.

Before Spm Pipe A is opened for 5-3= 2 hrs and pipe B is opened for 5-4=1hr
So, in 2 hours pipe A fills = % part & in lhr pipe B fills = %part

So, before Spm the cistern is filled = %+
1 1 443-12 5
4 1 12 12

1 1
(-) sign means the tank will by empty in 1hr =% part(T*ea QifeT =t e, 11— (E + Zj T4 TR)

5 ) L.
Now, Epart 1S ernptled in = lhr & Shortcut: 33 93 YT TS @ = =« =L
D By SRS @ [ @) o w03 Rew FER [
1 ¢ ¢ ¢ in="Zhr %S OGY (39 2 AT | 9512 AFHFE *5H0 |
5
" E o “ in= ExH =£hrs=21hrs= 2 hrs l><60min=2hrs 12 min.
12 5 5 5

So, the cistern will be emptied 2 hrs 12 min after 5 p.m at 5+2:12=7:12 p.m. (Ans)

= Confusion clera: 3@ oo 27 (A & TROCE (A7 ST @ T ([FF 20T O OB AL @t
2(F | 58 27 ANHFAGTS (4, 0BT (TP €57 7K@ 55/53 SR 71 0O (FC0R JT51 | 93717 1feT 70O o=
TBT 3R G | TR €51 (A Wil RET B AR ©IR 7GR e I €O A 1D @M |

(W)***Two pipes can fill a tank with water in 15 and 12 hours respectively and a third
pipe can empty it in 4 hours. If the pipes be opened in order at 8 9 and 11 a.m.
respectively, the tank will be emptied at (75 =1 @Rr <6 7S TGN d¢ To7 8 38 ToR 4 =7
GR 0 GG T QT GIRSG 8 TO1 A1l =7 | W ARt I 7S b'BT, 56T 8 SSBR YT Al =
SI=E BRS04 e =32) [Aggarwal-33]

(a) 11 :40 am. (b) 12 : 40 p.m. (c) 1:40 p.m. (d)2:40 p.m. Ans: d
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& Solution:
Let the tank be emptied x hours after 8 a.m.
Then work done by first pipe in x hours + work done by second pipe in (x-1) hours + work

done by third pipe in (x-3) hours = 0
Y PP (x-3) & Shortcut: 5 I = ©/5¢+3/53 = 55/90
X x—-1 x-3
ATQ,E+ TR 0, S QI A, = 5/8-5/5€-5/33 = b/vo = 3/50
x4 5x — 5 — 15x 4 45 S/S0 SERCH S BT APCE S3/9o SR A
— X AOX _60_ X+ ) $3/09 = % 8ofiT | 3351 +0:80f = 351 8o,

s 6x+40=0 =6x =40 - x=4—60=6%=6hrs40 min

So, the tank will be emptied 6 hrs 40 min after 8§ a.m = 8§ a.m + 6 hr 40min = 2: 40 p.m.

45. (W)**Four pipes can fill a reservoir in 15, 20, 30 and 60 hours respectively. The first
pipe was opened at 8 a.m, second at 9 a.m., third at 10 a.m. and fourth at 11 a.m. When
will the reservoir be full?( 5= 7 7R&r @36 GRIHT TAGFE 3¢, 20, Vo 8 Yo THRE 4f = | 3%
ARAT 7T b BT, 7 & 5 & 57 o7 & AT 3007 R 8¢ 5 e 335 YT (AT =7 | Y 37

GG o1 =?) [Aggarwal-32]
(a) 1 p.m. (b) 2 p.m. (c) 2.30 p.m. (d) 3 p.m. Ans: d
& Solution:

Let, the time be x hours after 8 a.m.
Then, the first pipe worked for x hours; second pipe for (x-1) hours;
third for (x-2) hours and fourth for (x-3) hours .

ATQ, %Jr(X—l)+(><—2)+(x—3):1 _ AX+3x-3+2x—4+x-3

20 30 60 60
= 10x-10=60 = 10x=70 ~x=7

So, the reservoir will be full 7 hours after § am =8+7=15= 3 p.m.

46. (W)***A tank has two outlets A and B, which together take 6 hrs to empty a full tank
when they are opened simultaneously (4%1t). The tank was initially half-full and both
the outlets were opened. After an hour, an inlet pipe 'X' was also opened. If the inlet
alone can fill an empty tank in 4hr, how much time will it now take to fill the tank
completely? (in hours) (70 71 A ¢ B 7Rl @@ @36 71 57 © w57 <1fT 2 | GikFfG wedss =i
P SR Rfo TR YT (AN T | G TT 2 9o 701 X Tl 8 T BIRI(G = I ©F 0T (MG =T | 93
@ STefS 71 =0T F© TR FANR?) [Aggarwal-54]

(a) 8 (b) 7 (c) 82 (d9 Ans: d

& Solution:

In 1h part of the tank filled by inlet pipe = i part

In 1h part of the tank emptied by outlets A and B together =% part

Let, The time taken to fill the tank completely = a hr (&= = feet, I dF = =4 F0S 207 )
So, A+B opened for a hr and X for (a-1)hr (=g X > T6T 77 bF] 2T O X 57 et a-1 957)
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ATQ, 21 %:% [X e (a-1) w5 4 e - (A+B) o a w5 41 27T et = 3/ el
_fa-6-4a ‘264‘4a =% —2a-6=12 =2a=18 . a=%rs  Ans:

& Alternative solution:

In first 1hr pipe A+B can empty = épart, (IR 2RI TOT @y AMfer A #A12 7fG Bl AR 1)

So, half empty tank is now empty of=é +%=%= %=§(Qfﬂ%’ WWWWWW%)
1

When all the three pipes open, in lhr the tank will fill e % part (995F 2fSTBIT ENCI)

1 . )
I part will be filled in = 1hr @ Shortcut: X TG JACET, Y SARHGTE @171
Rcaret @ S FCT FEF G TG (@9 390 I |

%part will be filled in = 12x§hr — 8hr)
So, total time required to fille last half = (1+8)hrs= 9hrs

COPipes open alternately: («2 frem e Stats SR SH AT ©1R S T (73H)

47. ***Two pipes A and B can fill a tank in 6 hours and 4 hours respectively. If they are
opened on alternate hours and if pipe A is opened first, in how many hours, the tank
shall be full? (72% =1 A @ B @35 Gike @ & T57 € 8 TOR 5 ¢ | AW T &t G077
SR YT A =GR ST A TR = SR GIRPL 7 *0® 00l #A9C3?) [Janata bank ass ex off*15]
+[Aggarwal-35]

1 1
(a) 4 (b) 45 ()5 (d)5 3 Ans: ¢
& Solution:
(A+B)’s 2 hrs work when opened alternately = (% + i] = % [> & S 0T SEH T T01]
. 5 5 10 5
Part filled in 4 hrs =— + —=—== ( c&mer fa = % fex weie = 7m)
12 12 12 6
. 5) 1 GG AY: OOM A48 GH0© 20 T TE G PG
Remaining part = 1_g % S SSRTR I SR O IS S A |

. . 1 . .
Now, in 5" hr it is A’s turn and 5 part is filled by A in 1 hour.

.. Total time taken to fill the tank = (4+1) hrs =5 hrs
OConfusion Clear:

QT 8 TT (AT (AR P AT, & T07 (© (&rrer) foyeet Freft %w A @S [P 7 |

@RIE & W53 oals (g | SIFmT SR 0F ¢ T0T BIer S0 DISo (1T T(A |
22T T s w61 O T vod T BT T

<

A B A B A
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48.

**Three taps A, B and C can fill a tank in 12, 15 and 20 hours respectively. If A is
opened all the time and B and C are open for one hour each alternately, the tank will be
full in (f7f5 71 A, B 8 C 9315 BT TG 32, 3¢ 8 0 THF 4 0 | I A TP 40 A0 =GR
B 8 C @3 TBT #7771 AR {0 (M3 =, SRS BIRPIG P T 7 *03?) [Aggarwal-36]

(a) 6 hrs (b) 6% hrs (¢) 7 hrs (d) 7% hrs Ans: ¢
& Solution:
(A+B)’s 1 hour work = (— isj %0 =% ((A+B) 7 fieet = e aopg FeaeR)
8 2
A+C)’s 1 h k= + —=—((A+C firest 33 e @ o 30z
( )’s 1 hour’s wor (12 20} 50" 15 (¢ ) @i Q oL 1 FCACR)

49.

PartﬁlledinZhrs—(—+—j — [T S SO G S BT = JTOT, R S 6T et 91 =]

1
Part filled in 3 pairs (6 hrs) = ( jzz—z)(ow=®$ﬁ‘rﬁﬁﬁmﬁﬁ?bwmﬂ?wwo
3

Remaining part = (1—%)2 20 (9% w5 =1 FaR Ty A ARAT 97 Fier T2 TR A | ]

Now,In 7" hour, it is the turn of A and B and % part is filled by A and B in 1 hour.

.. Total time taken to fill the tank = (6+1)hrs = 7 hrs.

Pipe P can fill an empty tank in 4 hours but pipe Q can completely empty the same tank
in 8 hours. Both the pipes were opened alternately after every two hours starting with
pipe P then in how many hours, the tank was completely filled? (+1%* P @& <11 57iis 8
TOR = TS AT W AR Q, b TOR GIRF 7oefees et Ao A | ARA P wzecs Y01 effs v
TOT IR A 18 G0 (T N =G, FIRF 6 F© ToR 4 =03?)/Combined-4Banks (Officer)-19]
(A) 6 hours (B) 5 hours (C) 10 hours (D) 12 hours  Ans: C

&Solution:

In 4 hrs pipe P can fill = 1 part
In 1 hr pipe P can fill = % part

In 2 hr pipe P can fill = % = % part [&/=F & TOR @ SR 7 =]

Similarly next 2 hrs pipe Q can empty = % % art (°Ita7 2 TOR G =R el =09)
So, in (2+2)= 4hrs the tank will be filled =5 - % =% =% art [ 2ea[ *Re gep o =q]

Next 4 hrs it will also fill = i part [3/8 S* = REAR 7 AR 5/8 = 7 =J |



Khairul’s Advanced Math 22 Pipe & Cistern

So, total part is filled after (4+4) =8 hrs = %+

part (v TBF 7 TR 178 GO SR AT AHCR)

Remaining part after 8 hrs = 1- %

N | —

Now, its P’s turn, Next 2 hrs P alone can fill = % part

So, the tank will be completely fill in = 8+2 =10 hrs.

& Make your logic fully clear: 18 SRF5ITS T S PR I WCR:

5. W36 Alternative day T F7& FI9 SRS TOL | OC QT G0 = R G5 Afer v ez =67 |
R. G GFOT A B AT AT I, 78 G0 fF #1%e1 B 51 1 AR 2T P G5 3/ SR* 5 17 °F
Q AT 2 B 5/8 IR e FCAS TG 8 TOR (N ToF 5/8 SR #4¢f APCF |

0. 3/8 S* 7 = 8 THE, SR T SHl A = S TOR, GO I I AT | FRA ¢*1e7q e P 3 e o
T FEce T Q AfeT FAR AR T Tl o = T okt o et T AR A 7 ¢of0R | Gy TR
ST 0T T JCS | AN LT Q10 WS 209 | (7T 039 Seesa 7 (<7 G B = S 11 =1 1)

50.

£ Solution: (A+B+C)’s 3 min’s work when opened alternately =% +

51.

*Three pipes A, B and C are attached to a tank. A and B can fill it in 20 and 30 minutes
respectively while C can empty it in 15 minutes. If A, B and C are kept open
successively for 1 minute each, how soon will the tank be filled? (93 Bme A , B @& C

foas 212 & =tz | A 4R B @ 20 {5 @R wo f¥fefes ot 71 Face #ita, @ C se [ s @t
Qi FCe ot I AB @R C AR > G w08 41 I’ =W, o Fo wo ORI o =)

[Aggarwal-Exm-14]
1 1 1 1

30 15 60
_ 55 _ 11

60 12
QT @@ TAAR AT due NG 4ta R Faca1 f[Fei @@ (Wew Sk3 (0 F64)
@@ ¢RI AT SYETN, 70T 71 = 53 /5% SR IR A 5/ N A AR S TG 3/20 St 71f =7 oR=itaa
Sua oF G /00 o 7@ 7 o 70w o8 = | 68 @u TR WG of @uxo = Sup RS beet Tt
St 7 2eT “e WA WSS I+ @Y R A Sy WG v eearer 72 |

Remaining part =1 - % = Lz Now itis A’s turn. (IR A e ¥ =0T | Sve G797 A)

Part filled in 55 pairs or 3 x55= 165 min = 61_0X 55

Part filled by A in 1 minute = 21—0 Part in 166" min

Remaining part = % - % =% , which is filled by B in the next minute. (9272 F& %)

So, total time taken = 165 + 2 min = 167 min = 2 hrs 47 min.

**Tap A fills a tank in 4 hours whereas tap B empties the full tank in 24 hours. A and B
are opened alternately for 1 hour each. Every 2 hours the level of water is found to
increase by 0.5 m. The depth of the tank is (55 A == @ OIS 8 T 79 = @R Gysf B = r

e 7P 38 TOR 41T =1 A @ B Ot 92% 5 BT o A SARTIGHC b AT A AR ST R TR 0.¢
R 71 =1 BiRIoa Ieiwsl F9?) [Aggarwal-34]
(a) 24 m (b) 4.8 m (c) 6.4 m (d)24m Ans: a
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& Solution:

Part filled in 2 hours = i- 1o % (alternately J#TF @3ca@ 5 T51 T WM IR R THIF FIE)

24
Here, % part is full in = 2hr

¢ ¢ ¢ [ J— 2X24:9.6hr

So, 1

Now, in 2hrs the tanke is filled = 0.5m

Now, in 9.6hr the tank is filled = 02 %26 =_3x96 _24 _, 4
2 2x10x10 10

52. *Pipe A can fill a tank in 10 hours. Pipe B can fill the same tank in 15 hours. Pipe C can
empty the full tank in 20 hours. Pipes A, B and C are opened alternatively for one hour
each. If A is opened first, then how many hours will they take to fill the empty tank?
(AR A, do IO @35 GkF 7f I | M2 B, €2 GkF s¢ Tor of I | “MA C, % GrF 20
TOR AT | M8 A 2R B = FoA0 AR @307 7 96 v AT, F© o HiRG =
?Q?)[Aggarwal-37]

Ans: 2.4m

(a) 24 hrs (b) 24% hrs (c) 25 hrs (d) 26 Ans: b
& Solution:

(A+B+C)’s 3 hour’s work when opened alternately = % + % - % = %

Part filled in (3x8) = 24 hrs :% x 8= % [0 F5TR 714 <o eI QT 38 TR 44 < et ]

Remaining part=1 - % = % and now it is A’s turn ( vf5 MECHER 28 BT (*ITT AR A G A

% part is filled by A in=1 hr.
1 . . 1 _2 . _ 2. a2
Epart will be filled by A in 10x I hrs =3 hr  So, total time taken = 24+§ hr =24 3 hrs.

[(AOne pipe is faster than other:

53. #***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, then the slower pipe alone will be able to fill the tank in
(9T 212 = ARCAR (0P Fomae @R sifore gais Bike = T A1 | IW 76 AR W@ GIRIT oY
G 7 Face #i1ta, or=eet I foq AT I Fo Nwe 71 Feafs = F90e “RE? ) (BB — (4D) -
2016) +[Aggarwal-21]

(a) 81 min (b) 108 min (c) 144 min (d) 192 min Ans: ¢
#Solution: (7R PR AT 747) Formal shortcut: oI 7RI ©IF
Let, the slower pipe alone fills the tank in X minutes 3 2
X XXX _36 then > =36
Then, faster pipe alone will fill it in — minutes. 3x+ X 4x

..3x = 144 Slower takes=3x=144

ATQ,lJrizi :izL ~. X = 144min
X Xx 36 x 36
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& Logical shortcut: 433 2et=T 41T T 2Gl T2 [ F1 I G0 0T,
Faster 1 pipe = slower 3 pipes. When faster+slower pipes together work
1+3 = 4 slower pipes takes = 36min So, 1 slower pipe =36x4 = 144
TIBT A ARCI: b @GF Y 8 8¢ FACEIR TEF | (T 8 ¢ OIF TR T 9o T |
A Faster pipe T& ¥ 39 #A1M(F BIZ0T 0 7 9l 388+9 = 8y fil. 2y =6 fomadt

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

[careerbless.com]
A. 180 min B. 144 min. C. 126 min D. 114 min Ans:A

[Help: 3&01fR, 0uxe = Sbro TG | I 348 = ¢ & 2124 vy G w et s aried, wuxe = dsvo |
@34« I Faster pipe T3 F© I 70 B ORCA 8 @l I WL[Q Shro+8 = 8¢ G |
(95 72% ey RS AFFE TP T | SR TP RS TG T YR @B |
55. ***A tank is filled in 5 hours by three pipes A, B and C. The pipe C is twice as fast as B
and B is twice as fast as A. How much time will pipe A alone take to fill the tank? (93
Bk foqfs 71 A, B ¢ C =@l 5{ie ¢ 61 = =01 C 51 B @9 (607 fawd @R B 51 A @a1 (507 fawel
TS 7S T | A T G SRS F© TeH o FAR?) [Aggarwal-22]
(a) 20 hrs (b) 25 hrs (c) 35 hrs (d) None Ans: ¢
&Solution: (F7 ASTICR A F=TC (@I T =T ©IR A TF X K07 RO S0 O] RIOCH I 3 )
Suppose pipe A alone takes x hours to fill the tank

Then, pipes B and C will take %&% hrs respectively to fill the tank. (% fage == > =)

1 2 4 1
ATQ,—+ = +—=— [TO0F TRA 0T O T I :—1+2+4=l :>l=l
X X X 5 X 5 X 5

So, pipe A alone takes 35 hours to fill the tank.
[) 304 ¢ eeFee: Total 1+2+4 = 7 slower pipes take = Shr so 1 pipe take = 5x7 = 35 hrs]

Sx=35

56. (W)**A tank is fitted with two inlet pipes A and B, and an outlet pipe C. A is twice as
efficient as B which in turn is twice as efficient as C. The empty tank gets filled in 16
hours when all the three pipes are opened. How many hours will be taken to fill the
empty tank if B is plugged (3% ¥1) and the other two pipes are opened?(43 GRS 4t
A T 2127t A @R B @ @36 I A%et C 3@ A0z | AR A, 127 B @7 (00 fawd @@ |
SRR oMo B, of8s C @ (S e fEamller I3 FRete AR @3 0 (il 28 O3 AT Siafb su
TR o = | AW B A2 39 @ 0 =, oI Qe GIRF o 220 F© W A2/ Aggarwal-Exm-10]

2 Solution:( @R ST A FoTCF T 7 #7103 ©I% A T3 X 403 RO FACT =+ G @ 373031 #111t)

Suppose A alone takes x hours to fill the tank. Then, B alone takes 2x hours to fill the tank
and C alone takes 4x hours to empty the tank.

[~ 3 o< ar oiferan T @R o 1 #1e oo T Wi Aferaer [ekite weeite 27 swe]

arQ, L+ L L1 8+472 1 g 160 ~x=20
x 2x 4x 16 8x

When pipe B is plugged (3% 4It=F) then total part filled by A&C in 1hr

_ 1 1 _4-1_3 _ 3 3

X 4x_4x K 4x20_%
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So, A & C will fill the tank in %hrs. - 26% hrs.= 26 hrs 40 minutes.

57. **A cistern is filled by 3 pipes A, B and C with uniform flow. The second pipe B takes
3/2 times (TMo%9) the time taken by A to fill the tank, while C takes twice the time taken
by B to fill the tank. If all the three pipes can fill the tank in 7 hours, find the time
required by pipe A alone to fill the tank. [Affairscloud.com]

a. 16m b. 15min c. 14hrs d. None of these Ans: ¢

& Solution: Let, A takes =x hrs, So, B takes = 37)( hrs and C takes = 2><37X = 3x hrs

1y241 %[WW“WB‘ 3x/2 @ TR > et of BT IR IR STOR F&d AR = 3/9]

x 3x 3x

= 3r2+1_ 1 :i= % = 3x=42 ..x=14 So, pipe A alone can fill the tank = 14hrs

3x 7 3x

58. (W)**A cistern can be filled by two pipes filling separately in 12 and 16 minutes
separately. Both the pipes are opened together for a certain time but being clogged, only
7/8 of the full quantity of water flows,through the former and only 5/6 through the
latter pipe. The obstructions, however, being suddenly removed, the cistern is filled in 3
minutes from that moment How long was it before the full flow began? (43 W 76
AR =T A 32 WG @ so WG o1 701 =71 9f6 ~1127% 3@ g TR & b AR 7 “fifTq
2ATZ IS TSI FRCT |, SN ARG ea €199 FI0R q/b- A @2 T 76 AT qRTFIOR ¢/ & Al
a]ifEe = | w94 i =0 AedE oF o s GRS o 20w w5 qfow s ek FoT aw
ol =QE?)[Aggarwal-42]

1 1 1 1
a) 2— min b) 3— min ¢) 4— min d) 5—min Ans: ¢
(@) 5 (b) 5 (©) 5 (d) 5

& Solution:
Suppose the full flow began after x minutes (9o %@ A 2 =T o3 F fort ©R=F © [F)

7 1 7 5 1 5
Then, in 1 min part filled by 1* pipe with obstructon = —x — = — by 2™ pipe —x—= —
P v PP 8 12 96 > PPC 6 96

Again, in 1 min part filled by 1* pipe without obstructon =% and by 2™ pipe %

ATQ,x(%+%j +3%+%j= 1 (4141 M STt x RS 4 -+ e <o RS o4 et G5 > el

12
x| =l =1 = X=1-T . x=2= 41 minutes [ “hexr wicat T T T ]
96 48 8 16 2 2

[ Q2T a/b @R @/ ST S UG T S ST PR T2 | AW St ufS 91 AT SRR et
SRIHA 0L | X R TR SPIR FEC S TS A1 FFCSl 94T SF /b = A1 ped ©I @, G2l AR 7K
T 9% |
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59. (W)***If two pipes function simultaneously, the reservoir will be filled in 12 hours. The
second pipe fills the reservoir 10 hours faster than the first. How many hours does it
take the second pipe to fill the reservoir? (70 2% G e FAE GG SR S TOR 7
o7 | el =AM e R0 (AF Yo TT wpe TEnERiG A Face oied | fasw ARG e of wwe
S M W@?) [Aggarwal-Exm-9]

& Solution:

Let the reservoir be filled by first pipe in x hours. (2% *1&*% *fe F%)
Then, second pipe will fill it in (x - 10) hours.(x+10 ftT 251 =3, F=¢ o 6T 7F© =L S0 THT F )
1 1 x—-10+x 1

= 27T 2

(x-10) 12 x(x—=10) 12

=x —10x =24x-120 =x*-34x+120=0 = (x-30) (x-4)=0 ..x =30 (TTY 2

AIRTHR s I ©IR X @7 M 8 THT el A4 *f© So THT (& AT 8-30 = -b THT ACH A A SANGF )

So, the second pipe will take (30-10) = 20 hrs to fill the reservoir.

@ ofly ATl 9B vo T GR TGP So ThT I TS 0 F6T TN G (NITH T S TBI #1ICF |

ATQ, l +
X

60. (W)***Two pipes A and B together can fill a cistern in 4 hours. Had they been opened
separately, then B would have taken 6 hours more than A to fill the cistern. How much
time will be taken by A alone to fill the cistern? (720 =1 A 8 B =& @30 IR G 8 THRH
A5 = | 7 920 wEmreid GRmIG 2 Fce A tE B @9 u w61 @R TR Sl | A @3 GRIDIT T
T o FCR?) [Aggarwal-20]

(a) 1 hr (b) 2 hrs (c) 6 hrs (d) 8 hrs Ans: ¢

& Solution:

Let the cistern be filled by pipe A alone in x hour.
Then, pipe B will fill it in (x + 6) hrs.[ SCoR efba T© forIeam F 91 0T TP TN PN AR
P _1 (T ARewa > TORT A 1 oA = lwm) [GoTRR SfEFTR* ATt TodT =

(x+6) 4 4

LXHOEX e ek =8xt24 S 2x—24=0 S (x—6)(x+4)=0 - x=6
x(x + 6) 4

So, A alone will fill the cistern in= 6 hrs.

ATQ, L+
X

61. (W)**Three pipes can fill a reservoir in 10, 15 and 20 hours respectively. If the three
pipes are opened one after another in the given order, with a certain fixed time gap
between them, the reservoir fills in 5 hours. The time gap is (50 “1%7 T]T S0, d¢ IR
R0 THI @3fB EETrgrEr A9 Tace #Aea | 7w fons ARt @le e s fafs e wafba =i @fG oieg a1 =
OIRCT ¢ TOR SETHE(G 7 =7 | Rl S 7 F9?) [Aggarwal-43]

(a) 15 min (b) 30 min (c) 45 min (d) 1 hr Ans: b

& Solution:

Let the fixed time gap be x hrs. Then, part filled by first pipe in 5 hrs + part filled by second
pipe in (5-x) hrs + part filled by third pipe in (5-x-x) = (5-2x) hrs = 1

ATQ, %+ 51—5X+ 5;02": I [ (R0 G I @ <51 ST, 3% 1A FBAT @Y b 2]
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62.

= BB 265100260 = 10x=5 2 x=10=

Hence, the fixed time gap is%hr= 30 min [ F9F T AR B T LS W (PN AR 7% =X ]

[ordie @i ARAT bIe] T wof¥. #f1 331 6 2R ST wofll, 77 07 #A1ReIfF by Far =301 ]

(W)***A swimming pool is filled by three pipes with uniform flow. The first two pipes
operating simultaneously fill the pool in the same time during which the pool is filled by
the third pipe alone. The second pipe fills the pool S hours faster than the first pipe and
4 hours slower than the third pipe. The time required by the first pipe is ()= 1=+ ==
G5 AfT B = T4 = 1| 2w 9fF AR «Fe@ ] AR @ AN A T4 AW 0F AR G 7 o
T AN (| T ARAT ST ARATT (WS ¢ BT I 00 R 0T AR (AT 8 T FN 7S HyRF
A 07 | QN ARG TR T o TS ST A FACa? )/ Combined 3 banks (officer — cash)-2018
(Written)] +[Aggarwal-23]

(a) 6 hrs (b) 10 hrs (c) 15 hrs (d) 30 hrs Ans: ¢
& Solution:

Let,First pipe can fill the tank in = x hours

~Second” ™ T "7 7 =(x-5)"le TOI e ofere K ¢ T I AN #ACA]

~Third 7 7 7 7 =(x-5-4) " = x-9 [x3% o7G7 (At 8 w1 ¢ = w3 57 8 THT W FCAA]
ATQ,

1,1 == ! S [T s T e -+ 2B e = oo 4 e

X X — X —

X=5+x_ 1

x(x-5) x-9
= (2x-5)(x-9) = x*-5x
= 2x°-18x-5x+45= x>-5x
= x*-18x+45 =0
= x>-15x-3x+45 =0
= (x-15) (x-3)=0
s x=15 [x=3is not acceptable (x=3) =T =y ARAGETR Teq Al SPTCI]
So the first pipe can fill the tank in 15 hours Ans: 15 hours.

(Others:
63. **Three pipes A, B and C can fill a tank from empty to full in 30 minutes, 20 minutes

and 10 minutes respectively. When the tank is empty, all the three pipes are opened. A,
B and C discharge chemical solutions P, Q and R respectively. What is the proportion of
solution R in the liquid in the tank after 3 minutes? (fo+f6 71 A, B ¢ C =/l @6 GRS
TG wo 5, 0 6 8 o TG 71 =71 | TG wifer s foafs 71 oot =11 701 A, B8 C
@ P, Q ¢ R IvRfe g3 ffve st © [ 6 s« Siaioce R B3R R ¥ S =03?)
[Aggarwal-19]

6 8

5 7
(a) ﬁ (b) ﬁ (C) ﬁ (d) ﬁ Ans: b
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& Solution:

Part filled by (A+B+C) in 3 minutes =3[i+ L, lj:3><£: 1

30 20 10 60 20
Part filled by C in 3 minutes = 3 .. Required ratio =3 :1 =3,20_6
10 10 20 10 11 11

64. ***Eight pipes are fitted to a water tank. Some of these are water pipes to fill the tank
and the remaining are waste pipes used to empty the tank. Each water pipe can fill the
tank in 12 hours and each waste pipe can empty it in 36 hours. On opening all the pipes
an empty tank is filled in 3 hours. The number of waste pipes is (930 WRIBR AT b6 T
RS | PR #fife 1 =T ORI 5 =7 @R W @R i 7o wr@r oo 4 2w ) effeft sifew w1
GR35 o[ 71 =7 ¥R afsfl Mefsm 71w wo B <1 =7 | et T e e e aafs «fe
GTRIT © TOR = = | f5fa 7ee1a 4T F9?) [Aggarwal-16]

(a)2 b3 (c)4 (5 Ans: b

& Solution:

Let there be x water pipes and (8-x) waste pipes.

Now, part filled by each water pipe = % and part emptied by each waste pipe = %

ATQ, % 83_6X = %(x%mﬂ@mﬁ?ﬁﬁWWWCW 8-xT5 forca a1 77 = o A Foreet =3/9)

= % = % =4x-8 =12 =4x =20 .. x =15 So, number of waste pipes = (8-5) =3

65. Twelve pipes are connected to a Cistern. Some of them are inlet pipes and the others are
outlet pipes. Each of the inlet pipes can fill the tank in 8 hours and each of the outlet
pipes can empty the cistern completely in 6 hours. If all the pipes are kept open, the
empty tank gets filled in 24 hours. How many inlet pipes are there? [Affairscloud.com]
A.6 B.4 C.7 D. None of these Ans: C
Hints: ~ — 12-x =L sx=7

8 6 24
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Practice Part

From different Websites
2fSBT SRRPTIRCE & TG SRP TR (Pl GFP IR FA(PR (AT I T | ST ST SRS B 20
33 fqares g uap foq e g i@ Wk fog e S oy SR (A0S AR IR PRI
PG FAF & (AT 2T |
> JRE 9 + SFSAE IRIT QLT AR T (2 | IR SR SPLTHACS GFFN SACEAIBA] NAFA TICE |
D BT T T AMF Ol [ T4 =1 e S Fied sTid= (72 =6 1 |
D LT (T Tl ZCET A0S 08 FAK (5B FAIF 217 FACO A1 2R AL (ACF (=X I |

=General problems:

1. One inlet pipe can fill an empty cistern to 1/3 of its capacity in 3 hours. A second inlet
pipe can fill the empty cistern to 3/4 of its capacity in 4.5 hours. If both pipes are opened
simultaneously, how long, in hours, will it take to fill the cistern? /Gmatclub.com]
(A)4.75 (B)4.25 (C)3.75 (D)3.6 Ans: D

&Solution:

1/3 = 3hr so, 1 part =9 again, 3/4 empty = 4.5 hrs So, 1 part = 6hrs [Q 4RO &T¥ TP *GHI5]

zxi (752 <ifer, wde qererg 2ent ey @) = 92_6= §=3.6hrs
+

2. Three pipes P, Q and R connected to a Cistern. The first pipe P can fill 1/2 part of the
tank in one hour, second pipe, Q can fill 1/3 part of the cistern in one hour. R is
connected to empty the cistern. After opening all the three pipes 7/12 part of the cistern
is filled in 1 hr. Then how much time required to empty the cistern completely?
[affairscloud.com]

A.2 hours B. 3 hours C. 4 hours D. 5 hours Ans: C

& Solution: P can fill = 1/2 Part = 1 hr so full part = 2hrs

Q can fill = 1/3 Part = 1hr So, full part = 3 hrs
Let, R can empty the cistern in = x hr

ATQ, 1 + L = Tz then x =4 hrs So, time required to empty the Cistern = 4 hours

2 3 x

3. Pipe A fills a swimming pool in 4 hours. Pipe B empties the pool in 6 hours. If pipe A
was opened at 8:00 am and Pipe B at 9:00 am, at what time will the pool be full?

Now,

[Gmatclub.com]
A. 15:00 B. 17:00 C. 18:00 D. 19:00 Ans: C
&Solution: A fill in first (9.00-8.00) = lhr = 1 left 1—l= 3 , then 4x6 ><E _4x6 ><E = 9hrs
4 4 4 6-4 4 2 4

So, the time will be 9.00am+9hrs = 18.00 (St-.00 T TR FHT LB | )
4. A and B are pipes such that A can empty the tank in 60 minutes and B can fill in 30
minutes. The tank is full of water and pipe A is opened. If after 18 minutes, pipe B is
also opened, then in how much total time the tank will be full again? [Affairscloud.com]

A. 14 minutes B. 36 minutes C. 10.5 minutes D. None of these Ans: B
2 Solution:

18 _ 3 56, by both pipe total = [ 22230 ) 3 — 18min. - Total time = 18+18 = 36 min

60 10 60 — 30 10
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5. (W)***Pipe A can fill a Tank in 18 hours, Pipe B can empty a Tank in 12 hours, Pipe C
can fill Tank in 6 hours. The Tank is already filled up to 1/6 of its capacity. Now Pipe A
is opened in the first hour alone, Pipe B is opened in the second hour alone and Pipe C is
opened in the third hour alone. This cycle is repeated until the Tank gets filled. Then in
how many hours does the rest of Tank gets filled?( *12% A @3 GkF Sb TOR = P AR
R 22 B 32 IO @ FIRFfre A F0S o | TR AR C, © Tor G7eafB o4 0w “A1ed | Fyesfe
JEAMH OF (RTFTOR 5/ S* 7 NAM0Z | Q4T AT To @Y ARA A & IR A | G727 @Sy o=
M2 B G 9O THE #1RA C Y01 Al 2T | BIRG <4 267w Wi A€ G efferai beie AT BiRe
SRM#E e 2 ZCS F© FT A2 ) /BSC Combined SO (8 Banks & Fls)-2018 (Written)] + [Affairscloud.com]

& Solution:

& Note: «2it5 This cycle F2fba = 2=
2AfSAR > TOT &, GI9F > T T ST S TBT
Bl TP | ICHA B I ] ApeeTe I I A0 A
T R AFEER WRR bF] A Feia? o )
TOT B (A I JER (9 7] BT /AT zre’
AP | qowy o6 = AW 0 FoT |

Here, the tank is already filled = épart

So, remaining part = 1—% =§ part need to be filleq

In 18 hours pipe A can fill = 1 part

SO, iIl 1¢ ©A @ ¢ i part
18

Similarly, in 1 hour pipe B can empty = % part and pipe C can fill = épart

So,in first 3 hours 3 pipes can fill the tank separately L -i-l _2:3%6_ 5 Part
18 12 6 36 36
£l Part is filled in = 3 hours
36
. 1 (3] (34 ¢ ‘,:3X§ hours
5
" Seve v =3><3—56><% hours = 18 hours. Ans: 18 hours.

= Alternative time:

6. Two pipes A and B can fill a tank in 9 hours and 3 hours respectively. If they are opened
on alternate hours and if pipe A is opened first, in how many hours will the tank be full?
[careerbless.com]

A. 4 hr B.5hr C.2hr D. 6 hr Ans: B
2 Solution:

Part filled in every 2 hours=é + 3 =——=—

Part filled in 2 pair of hours or 4 hour =2x g= g Remaining part =1—§ =é

Now A fills this remaining é part in next 1 hr. Total time taken =4+ 1 =5 hrs. Ans:5
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7. Pipe A and B can fill a Tank alone in 12 Hours and 6 Hours respectively. Another Pipe
C can empty the same Tank alone in 9 Hours. In an empty Tank for the First hour, Pipe
A is opened alone, Second Hour pipe B is opened alone, Third Hour pipe C is opened
alone. This process is continued until the Tank is filled. Then Pipe A is opened for How
many Hours? [Affairscloud.com]
A. 7 Hours B. 7 Hours 10 Min C. 7 Hours 15 Min  D. 7 Hours 20 Min ~ Ans: D
&Solution:
3 hours work= —+ L. 13 [(CRY Ol SRV ST B PG FACR, ©IF 3-2-0 = 0]
12 6 9 36
7cyclex 3 hours work = 33 ..Remaining work = 1
36 36
Now its pipe A turn and he will take to complete %part in= % x12 = % hour or = 20min
Total = 7 hours + 20 min
8. Pipe A and B can fill a Tank alone in 48 Hours and 24 Hours respectively. Another Pipe
C can empty the same Tank alone in 36 Hours. In an empty Tank for the First hour,
Pipe A is opened alone, Second Hour pipe B is opened alone, Third Hour pipe C is
opened alone. This process is continued until the Tank is filled. Then Pipe B is opened
for How many Hours? [Affairscloud.com]
A. 28 Hours B. 28 Hours 10 Min
C. 29 Hours D. 29 Hours 10 Min Ans: B
&Solution:
3 hours work = L+i—L :i
48 24 36) 144
28 cyclex 3hours = >x 28 _140 ..Remaining part = 4 1
144 144 144 36
Now it’s A turn, in 141th hr after filling —— partby A = -~ L = L |eft
48 36 48 144
Now it’s B turn = ﬁ x 24 = %hour =10min ..Total B =28 hours + 10 Min
= Equation:

9. If the ratio of Rate of filling of two Pipes A and B is 3:2. If together they can fill a Tank

5/6th of Tank in 20 minutes. Then in how many does A alone can fill the Tank?

[Affairscloud.com]
A. 20 Minutes B. 30 Minutes C. 40 Minutes D. 50 Minutes Ans: C

& Solution:

5/6 tank = 20 Min So, 1 part or full tank = 24 min.
Let, pipe a takes 3x min and pipe B = 2x min

ATQ, 1 + 1o i Then x= 20, So, A= 2x =2x20 = 40 Min

3x  2x
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10. Two pipes A and B can alone fill a tank in 20 minutes and 30 minutes respectively. But
due to a leak at the bottom of tank, it took 3 more minutes to fill the tank. In how many
hours, the leak can alone empty the full tank? [Affairscloud.com]

A. 60 B. 36 C.50 D. None of these Ans: A
& Solution:
A and B can fill tank in (L + L) -1 ~.time = 12 minutes
20 30 12
But it took 3 more minutes, this means the tank got full in 12+3 = 15 minutes
1 1 1 1 .
So(—+———)= — Solving we get , x = 60min
( 20 30 x ) 15 swee

11. Pipe A, B and C can fill a Full Tank in 24,36 and 48 Minutes respectively. All three
Pipes are Opened simultaneously in a Tank which is already filled up to 1/6 of its
capacity. A and B are opened for only First 6 Minutes and closed thereafter.Then C
alone filled remaining Tank. Then in total how many Minutes does C filled the Tank?

[Affairscloud.com]
A. 12 Minutes B. 14 Minutes C. 16 Minutes D. 20 Minutes Ans:D
& Solution:
1 1 1
Let, C can fill the tank = x min, A+B+C fill in first 6min = i + £ + i =—+—+— _13
24 36 48 4 6 8 24
ATQ, % + Lg:% = 26+x=40 ..x=14 So, total time = 6+14 =20 min

12. A cistern is 1/4th full. Two pipes which fill the cistern in 15 minutes and 20 minutes
respectively are opened simultaneously. After S minutes, a third pipe which empties the
full cistern in 30 minutes is also opened. In how many minutes the cistern will be full?
[Affairscloud.com]

A.6 B.7 C.5 D. None of these Ans: B

&Solution:

Since %th is already filled, So %th is to be filled now.

Let, the tank will be full when 3™ pipe takes = x min
ATQ, (5+x) x (%Jr%) —xx(%) =% [e=2 7f6 =127 G e it TopP 4 IRz oG o
(T x G g St <ifer T4 =7 31 oI F03 R ~AfTTT /8 = | |

7G+x) x _ 3
= - ZJ _ - ==
60 30 4

:% - % —140+20x =180 =20x =40 . x=2mins So total = (5+2)= 7 mins

& Alternative Solution:

X 7 4GRS T IR, 3/4 S = AT S_EgR @R 5 Wwes o Fa0d, 5(%+%)=5x67_0:%m*ﬂ

7_9-7_2
12 12 12

R |

SR AT 7 FC0 70 = %—

N
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awoi, off w12t fie s Bfs A o= = 1 241372 5 1 gy
15 20 30 60 60 12
1

Ewa*f@cfwmﬁz 1 ffecs  spoar éﬂ*{“T?ﬁWﬂTﬁﬁ: 12x%=2ﬁﬁ'3‘|
TG 137 #1109, = e STfAG + oftaw 2 {6 = 7 f&{fJ5 )

= Faster:
13. If a pipe A can fill a tank 3 times faster than pipe B. If both the pipes can fill the tank in
32 minutes, then the slower pipe alone will be able to fill the tank in? [Affairscloud.com]
A. 128 minutes B. 124 minutes C. 154 minutes D. None Ans: A
[Hints: 1+3 = 4 Slower pipes = 32min So, 1 slower pipe = 32x4 = 128 min]

14. If a pipe A can fill a tank 3 times faster than pipe B. If both the pipes can fill the tank in
42 minutes, then the slower pipe alone will be able to fill the tank in? [Affairscloud.com]
A. 122 minutes B. 119 minutes C. 168 minutes D. None of these Ans: D

[Hints: 1+3 = 4Slower pipes = 42min So, 1 slower pipe = 42x4 = 168 min]

15. A tank is filled in 10 hours by three pipes A, B and C. Pipe C is twice as fast as B and B

is twice as fast as A. How much time will pipe A alone take to fill the tank?
[careerbless.com]

A. 70 hours B. 30 hours C. 35 hours D. 50 hours Ans: A
[Hints: 1+2+4 = 7Slower pipes = 10 hrs So, 1 slower pipe = 10x7 = 70 hrs]

16. If a pipe A can fill a tank 3 times faster than pipe B and takes 32 minutes less than pipe
B to fill the tank. If both the pipes are opened simultaneously, then find the time taken
to fill the tank? [Affairscloud.com]

A. 12 minutes B. 11 minutes C. 10 minutes D. None of these Ans: B
& Solution: ATQ, 3x —x =32

.. X =16 so, other =3x16=48 Now, % + 41_8 = é .. Time taken to fill the tank = 12 mins
= Capacity:

17. A full tank gets emptied in 8 minutes due to the presence of a leak in it. On opening a
tap which can fill the tank at the rate of 9L/min, the tank get emptied in 12 min. Find
the capacity of a tank? [Affairscloud.com]

A.120L B.224L C.216 L D. None of these Ans: C

Hints: Capacity of a tank = 228 %0L =249 = 216 Litre
pacity =

18. A leak in the bottom of a tank can empty the full tank in 7 hours. An inlet pipe fills
water at the rate of 2 litres a minute. When the tank is full the inlet is opened and due to
the leak the tank is empty in 8 hours. The capacity of the tank in litres
is/Affairscloud.com]

A. 3450litres B. 6720 litres C. 5460litres D. 6720 Ans: D

7x8  60minx2 L =56x60x2 = 6720 Litre]

[Hints: Capacity of a tank =
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19. A leak in the bottom of a tank can empty the full tank in 6 hours. An inlet pipe fills
water at the rate of 4 liters a minute. When the tank is full, the inlet is opened and due
to the leak, the tank is empty in 24 hours. How many liters does the tank hold?
[careerbless.com]

A. 4010 litre B. 2220 litre C. 1920 litre D. 2020 litre ~ Ans: C

24x6 | 60minx4L =8x60x4 = 1920Litre]

[Hints: Capacity of a tank =

20. Two pipes can fill a tank in 25 and 30 minutes respectively and a waste pipe can empty 3
gallons per minute. All the three pipes working together can fill the tank in 15 minutes.
The capacity of the tank is: /careerbless.com]

A. 250 gallons B. 450 gallons C. 120 gallons D. 150 gallons Ans: B
[Hints: € + I ~x=150min So, capacity = 3x150 = 450 gallons ]
25 30 x 15

21. Two pipes A and B can separately fill a cistern in 40 minutes and 30 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 20 minutes. In how much
time, the third pipe alone can empty the cistern? /[careerbless.com]

A. 120 min B. 100 min C. 140 min D. 80 min Ans: A

& Solution:

Let third pipe takes = x min to empty the full tank

Therefore, part filled in 1 min -1 +L_l:i =l=i+i-i=w=L

40 30 x 20 x 40 30 20 120 120
So, third pipe alone can empty the cistern in 120 minutes. Ans : 120 min

22. (W)**A Cistern has an inlet pipe and outlet pipe. The inlet pipe fills the cistern
completely in 1 hour 20 minutes when the outlet pipe is plugged. The outlet pipe empties
the tank completely in 6 hours when the inlet pipe is plugged. If there is a leakage also
which is capable of draining out the water from the tank at half of the rate of the outlet
pipe, then what is the time taken to fill the empty tank when all the pipes are opened?
[Affairscloud.com]

A. 3 hours B. 2 hours C. 5 hours D. 4 hours Ans:B

&Solution:

Time taken by inlet = %hrs , outlet pipe = 6hr and leakage = 6x2= 12hrs

So, part fill in 1 hr = (é 1 Lj _9-2-1_6_1 Therefor time taken = 2hrs
4 6 12 12 12 2

@ Similar math: (R T e fwe 4ts o3t 397)

23. A tank has an inlet and outlet pipe. The inlet pipe fills the tank completely in 2 hours
when the outlet pipe is plugged. The outlet pipe empties the tank completely in 6 hours
when the inlet pipe is plugged. If there is a leakage also which is capable of draining out
the liquid from the tank at half of the rate of outlet pipe,them what is the time taken to
fill the empty tank when both the pipes are opened? [Examveda.com]

A. 3 hours B. 4 hours C. 5 hours D. None of these Ans: B
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24. Three pipes A, B, and C can fill the tank in 10 hours, 20 hours and 40 hours
respectively. In the beginning all of them are opened simultaneously. After 2 hours, tap
C is closed and A and B are kept running. After the 4th hour, tap B is also closed. The
remaining work is done by tap A alone. What is the percentage of the work done by tap
A alone? [Affairscloud.com]
A.30% B.35% C.50% D. None of these Ans: B
&Solution:
Let, the total time taken to fill the tank = x hrs

Part filled by A, B & C in first 4 hrs =— +—+ 4 2 -16+8+2_26 _13
10 20 40 40 40 20

7 7 %100

So, A alone has done = 1—% =2—0 part. This is = 35% of total work




