16. PIPES AND _(_:ISTEFINS

IMPORTANT FACTS AND FORMULAE

1. Inlet : A pipe connected with a tank or a cistern or a reserveir, that fills it, is
known as an inlet.
Outlet : A pipe connected with a tank or a cistern or a reservoir, emplying it, is
knewn as an outlet,

2 {f} If a pipe can Al a tank in x bours, then :

part filled in 1 hour = i

I
(if) 1f o pipe can empty a full tank in ¥ hours, then :

; 1
part emptied in 1 hour = =,
¥

(iia) If m pipe can A1l a tank in x hours and ancther pipe can emply the full tank
in v hours (where ¥ > 2, then on opening both the pipes, the net part filled

f y
in 1 hour -";1--1.
lx v

{fv) If a pipe ean fill a tank in x hours and another pipe can empty the full tank
in y hours (where x> ¥, then on opening bath the pipes, the net part emptied
2 %
1
in 1 hour = — L |.

L .'l:'._,

SOLVED EXAMPLES

Ex. 1. Twe pipes A and B can fill a tank in 36 hours and 45 haurs reapectivaly. If
both the pipes are spaned simuoltaneously, how much time will be taken to fill the
tankT :

1

Sol. Part filled by A in 1 heur = —; Part filled by B in 1 hour —ﬁ.

(L, 1ol X
V36 45, 180 20
Hence, both the pipes together will fill the tank in 20 houre.

Ex. 2. Two pipes can 61l a tank in 10 hours and 12 hours respectively while a third
pipe empties the full tank in 20 hours. If all the three pipes operate simultanecusly.
in how muoech time will the fank be flled 7

i 1 LY. ..B 2

Sol; N o WA (3 W Y iy
Mol part filled in ur Ll'n TR R = i

Part filled by (A + Bl in 1 hour =

The tank will be foll in 1—; WG I I ey

Ex. 3. I two pipes function simultaneously, the reservoir will be filled in 12 hours.
One pipe fills the reservoir 10 hours fuster than the other. How many hours does it take
the second pipe to fill the reservoir 7

am
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Sel. Let the reserveir be filled by first pipe in x hours,
Then, second pipe will fill it in {x + 10) hours.

1 i 1 L SO i P 1
= - — = —_— W e
x lx+1 12 riz«im 12
e - l4x-120=0 - {x =200 (x + @) =
P x = 20, |neglocting the — va value of x

Sa, the second pipe will take (20 + 10) hre ie, 30 hrs to Gll the reservoir

Ex. 4. A cistern has two taps which £11 it in 12 minutes and 15 minutes regpactivaly.
There is also a waste pipe in the cistern. When all the three are opened, the smply
cigtern ig full in 30 minutes. How long will the wasto pipe take to empty the full
cigtern?

Sol. Wark done by the waste pipe in 1 minute

N i N 1 . .
" \2ETTw I= ve sign means emplying
Waste pipe will empty the full cistern in 10 minutes.
Ex. 5. An electric pump can (Tl & tank in 3 hours. Becnuse of a leak in the tank.

it fook J% bours to fill the tank. If the tank is full, how muech time will the leak tnke
to empty it 7

1 1 "
5 ﬂ

LE
The leak will empty the tank in 21 hours.

Ex. 6. Two pipes can fll & cistern in 14 hours and 16 hours respactively. The pipes
are opened simultaneously and it iz found that due to leakage in the bottem it took
32 minutes more to fill the cistern, When the cistern is full, in what time will the leak
ampty it ?

Bel. Work done by the leak in 1 hour =

-

et S
o o Lhae i i 1 o 2| —t—|= —,
Sol. Work deme by the twe pipes in 1 hour £ Hs] —

&
Time taken by these pipes to fill the tank = 'IE_E hrs = 7 hrs 28 min.

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

15" “1) 1
Wﬂrkdunuh}fthnlu.kmlhgm -I'___lq.__
112 B) 112

Leak will empty the full sistern in 112 hours.

Ex. 7. Two pipes A and B can fill & tank in 36 min. and 45 min. respectively. A water
pipe C can empty the tank in 30 min. First A and D are opeced. After 7 minutes, C is
also opened. In how much tima, the tank is Full 7
|" 1. 1Y 7

B I e

(28 45) 20
e % 7 13

Remaining part [I_EII'] a0

Sol. Part filled in 7 min. = 7
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Net part filled in 1 min. when A, B and C are opened = [%1-4—1;5——3}5]= %

1
Now, so Part is filled in 1 min,
13 et i filled § [Eﬂ:m]-ﬂqnﬂn_
a0 part 1= fi m 20 At

Total time taken to fill the tank = (29 + 7) min = 46 min.
8. Two pipes A snd B can £l & tank in 24 min. and 32 min. 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 7

Sol. Let B be closed aller x minutes. Then,
part filled by (A + Bl in x min. + part filled by A in (18 = x) min. = 1
o i+i}1—u&-:1h-1. = ] = '.ir£+ 18- x =
24 32 24 ag 24
ot Txz= 4 (18 = x} = P8 o x=H8
Henes, B must be closed after 8 minutes.
EXERCISE 18A

(OBJECTIVE TYPE QUESTIONS)

Directions : Mark (¢) against the correct answer *

1

2,

Two pipes A and B can Al a tank in 20 and 30 minutes respoctively If both the pipes
are used topether, then how long will it take ¢ 611 the tank 7 (ML.A.T. 2003)

(&) 12 min (b} 15 min (¢} 25 min {d) B0 min
A cistern can be filled by a tap in 4 hours while it can be emptied by anather tap in
9 hours, If both the taps are opened simultaneously, then after how much time will
the cigtern gat Alled 7 (Hotel Management, 1997)
{al 4.5 hrs (b} 5 hre ie) 6.5 hrs (d] 7.2 hrs

A tap coan fill a tank in & hours, After half the tank is filled, three more similar taps
are opened. What is the total time taken to fill the tank completely

ta) 3 hrs 15 min {(b) 3 hrs 45 min {¢l 4 hrs (d) 4 hrs 15 min
(B.5.C. 2003)

A water tank is two-fifth full. Pipe A can fill a tank in 10 minutes and pipe B can
emply it in 6 minutes. If both the pipes ure open, how long will it take to empty or

£ill the tank completely 7 {(Bank PO. 15989)
(a) B min. to smpty ibl 6 min. to fill {c) 9 min. to empty
{d) 9 min. to Gl {8 None of these

Fige A can fill & tank in 5 hours, pipe B in 10 hours and pipe C ir 30 hours. If all
the pipes are open, in how many hours will the tank he Blled * (C.BI 1997)
(&) 2 (h) 2.5 () 3 ' i 3.5

Pipes A and B can fill a tank in 5 and 6 hours respectively Pipe C can empty it in
12 hours. If all the three pipes are opened together, then the tank will be filled in -

13 8 9 1
(&) 1”, hours by Eﬁhmm; (e 3ﬁ hours id) -IE hours

(Bank P.D. 2002)
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14.

1a.

16.

1T.

: P —
Three pipes A, B and C can fill a tank from empty to full in 30 minutes, 20 minubes

and 10 minutes respectively When the tank is empty, all the three pipes are opened.
A, B and C discharge chemical solutions P  and B réespectively, Whai iz the i

of golution R in the iquid in the tank after 3 minutes 7 (D.M.R.C. 2003)
o b = oL =4
) 1 1] @ 3 T

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 empiy it. If all the
three pipes are simultaneously opened, then the cistern is full in 50 minutes. Tn how
much time, the third pipe alone can empty the cistern 7 (5.5.C. 2008)
(&) S0 min ib) 100 min (e] 1103 min idl 120 min

A pump can fill a tank with water in 2 hours. Because of a leak, it took 2 hours

to fll the tank. The leak can drain all the water of the tank in : {8.5.C. 2002)

1
[a) IE hrs (b 7 hrs {ck B hr= (01 14 hes

Two taps A and B can fill a tank in 5 hours and 20 hours respectivelyt If both the taps
Ireﬂp:nl.i'hendul!'hlhﬂhﬁn.ﬁlﬂﬂkﬁﬂminulﬂmmmlﬂ“m IT the tank
ig Tull, how long will it take for the leakage alone to empty the tank 7

1
{al ‘E hra (B) 9 hrs {gl 18 hra (dy 38 hra

Two pipes A and B together can fill a vistern in 4 hours, Hud ihey been opened
separately, then B would have taken 6 hours more than A to £11 the cistern, How much
time will be taken by A to fill the cistern separately ? (NABARD, 2001)
(a} 1 hr (& 2 hra (el 6 hrs id} B hrs.
One pipe can fill a tank three times as fust as another pipe. If together the two pipes
can fill the tank in 38 minutes, then the slower pipe alone will be able Lo fill the tank
in (C.B.I. 2008)
fa) B1 min (b} 108 min (el 144 min (dt 132 min
.-".i.aniﬂﬂﬂndinﬁhﬂurshyﬂlmpiwﬁ.ﬂnndﬂ.ﬂn pipe O iz twice a8 [ist as
B and B i& twice as fast as A. How much time wil] pipe A alone take to fill the tank ?
(al 20 hra [ 25 hrs fel 35 hrs
(d} Cannot be determined () Wone of these (Bank PO. 2003)
A tank is filled by three pipes with uniform Mow The first two pipes operating
simultancously fill the tank in the same time during which the tank is filled by the
third pipe alone. The second pipe fills the tank 5 hours faster than the first pipe nnd
4 hours slower than the third pipe. The time required by the first pipe is ;
L) & hra (bl 10 hrs [ch 156 hrs Ld) 30 hrs
(M.B.A. 2002)
12 buckets of water fill a tank when the capacity of cach tank ix 13.5 litres. Haw many
bucketz will be needed to fill the same tank, if the capacity of sach bucket is 8 hitres ?
{a) 8 (b 15 (e} 16 id) 18
Hudthhuthrimﬂuupadt}luhm:h:lﬂ_lt takes G0 turns for bucket P to fill
the empty drum. How many turns it will take for buth the buckets P and Q, having
each turn tegether to (Il the empty drum 7
(&) 30 (B} 40 (c) 45 (d) 80
Two pipes A and B can fill & tank in 12 minutes and 15 minutes respectively. If both
the taps are opencd simmltanecusly, and the tap A is closed after 3 minutes, then how
much more time will it take to fill the tank by tap R 7
(2} T min 15 sec (&) 7 min 45 sec fch 8 min & =ec {d) 8 min 15 sac
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18. Two pipes A and B can fill a tank in 15 minutes and 20 minutes respectively Bath

18.

aT.

the pipes are opened together but after 4 minutes, pipe A is turned off What is the
total time required to fll the tank 7 (ILPS.C. 2002)
(2) 10 min 20 sec (B} 11 min 45 sec () 12 min 30 sec  (d) 14 min 40 sec
Two pipes A and B can fill a tank in 15 bours and 20 hours respectively while a third
pipe C can empty the full tank in 25 hours. All the three pipes are opeaed in the
beginning. After 10 howra, C is closed. In how moeh time, will the tank be full ?
(2} 12 hrs (b} 13 hrs (e} 16 hrs [d} 18 hra

. A large tanker can be filled by two pipes A and B in 60 minotes and 40 minuotes

respectively How many minutes will it take 1o 01l the tanker from emply state il B

is used for half the time and A and B fill it topether for the other half ?

(a} 15 min (b} 20 min (c) 27.5 min (d) 30 min
(DMEC. 2003)

Two pipes A and B can fill 5 cistern in 12 minutes and 15 minules respectively while

a third pipe C can empty the full tank in 6 minotes. A and B are kepl open [or

5 minutes in the beginning and then C is also opened. In what time is the cistern

ermptied 7

ia) 30 min (b 33 min [ "l"-"é min {d) 45 min

Two pipes A and D can 6] a tank in G hours and 4 hours respectively. If they are opened

on alemate bours and if pipe A i= opened first, in how many hours, the {ank shall

be full 7

1 1
() 4 (b) 43 (c) 5 @ 53

Three taps &, B and C can fill a tank in 12, 15 and 20 hours respectively If A is open

all the time and B and O are open for ane hour each alternately, the tank will be full

in : (B.5.C. 1990)
2 1

i&) & hra b ﬁi hrs (a5 (d TE hrs

A booster pump can be used for filling as well as for emptying & tank. The capacity
of the tunk is 2400 m?. The empiying copacity of the lank is 10 m?® per minule higher
than its filling capacity and the pump needs 8 minutes lesser to empiy the tank than
it meads to fill it, What is the Glling capacity of the pump ?

{a) 50 m®*/min (b} 80 m?/ min {¢d 72 m*/ min {di None of these
A laak in the bottom of & tank can empty the full tank in & hours. An inlet pipe fills
water at the rate of 6 litres a minute. When the tank is full, the inlet is cpened and
due to the leak, the tank is empiy in 12 hours. How many litres does the cistern hold 7
(&) TH&O (b TABO [c) BESN (dh B64

Two pipes can fill a tank in 20 and 24 minuies respectively and a wasto pips can
empiy 3 gallons per minute. All the three pipes working together can fill the tank in
16 minutes. The capacity of the tank ia (Bank PO, 2001)

{a) 80 gallons (b} 100 gallons (e} 120 galloms (d} 180 galloms

. : )
Two pipes A and B can fill a cistern in #77 minutes and 45 minutes respectively. Both
pipes are opened. The astern will be filled in just half an hour, if the pipe B is turned

off after : (5.5.C. 2004)
{a) & min {b) 9 min {c} 10 min (dr 15 min
Three mpes A, B and C can fill a tenk in & hoors. After working at it Sogether for

2 hours, C is chosed and A and B can fill the remaining part in ¥ howrs, The number
of hours taken by C alone bo Gl the tank is : (L.LC.AAO. 2003)

(a) 10 (b 12 {cd 14 fd} 16



ANSWERS

L (&) 2. (d) 3. (W d. la) 6. (¢ & (e 7. (b B (b

f.(d 10.(dd 1lick 18 (0 18. (0 M. 16 (d 16 (g
17.(d) 1B.(d) 18 (a) 20.(dd 20 (h 22.(d 323. (0 34 ()
2[. (& 28 (9 27.(H 28 (&

. S S . S S— — S S— T T S T S S S S S E—

L Port filled by A in 1 min. = o= Part filled by B in 1 min. =

|-

Part Siled By (A + B) in 1 min. = {1 M] L

LEU' 12

Both the pipes can fill the tank in 12 minutes
. 1 t‘-. 5
M - |- —.
2. Mol part filled im 1 hour [4 1;. 38

The gistern will be filled iIn ? hrs re.,. 72 hrs.
3. Time taksn by one tap to fill half the tank = 3 hre.

Part filled by the four tags in 1 hour = [qr%] = %-
Remaining part = [] - 1] = i.
2 2

i
zl:x  or =[-—I-lelh!§J g—-hrs e, 45 rmins,

-]
| = -

Sa, b:l:n]hmntnhn 3 hrs 45 min.
4. Clearly, pipe B is faster than pipe A and so, the tank will be emptisd.
2

Part to be emptied = 5

1 1 1

Part emptied by (A + B) Inlm“w'!j_-l-ﬁ] T 8

- |2 = .

|E'ﬂ-“]': ar :—[5xlxiaJ—ﬁmln.
So, the tank will be emptied in 6 min

&Farlﬂlledhym+3.—l'!l:in|Iu1-ur=[1+1+1]-1

5 10 3o} 3
All the three pipes together will fill the tank in 3 hours.
(1,1 1] 17
B MNet fil = =% == — _—
et part filled in 1 hour L-" T =3
The tank iﬁ-”hﬂﬁ.l“iﬂﬂhl'ﬂ-l.f..ﬂihﬂ.
17 17
L orndin. 31 11] 11
Y. Part filled A+B 4+ LR | P iy P B -
by € ) in § minutes [.IU H{I+lﬂ] [3 o= ~
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10,

11.

12.

13.

14,

16,

Part Glled by €403 minsibtes = =,

]
. . (3 0\ @
"HI'JI g = | —H — | = —,
. 10 :JJ 11
Work done by the third pipe in 1 min.

2 floalfr Wiloa |
'E'[ﬁ+ﬁ]_[ﬁn 700 ) g |- e sigm means emptying]

The third pipe alone can empty the cistern in 100 min.

- 1 3 1

Wnridun:bymlwkmihwr-{i—;]sﬁ.
Leak will empty the tank in 14 hrs.

. 1. 1% 1
P'Irtﬁ]ltdh:.rl’hrﬂ}m1huur=[5|éhj-4-
So, A and B together can fill the tank in 4 hours.

. 1 2 1
ﬁhrk:lnnuh:,'thnlﬂkLEl]ﬂmrr[I—E:IHﬁ.

Leak will empty the tank in 36 hra.
Let the cistern be filled by pipe A alooe in x hours,
Then, pipe B will fll it in (x + €) hours.

1 1 1 x+B+x 1
x ix+8) 4 cx+8 &
s Eolx=-Me) = (x=6(x+4) =0
=or= B [ neglacting the — ve valwe of x|

Let the slower pipe alone fill the tank in x minutes.

Then, faster pipe will fill it in = minutes,

3
lq.E‘ral_ — 1=L (=] IEI,“II'EEL'I.
S 35 y 348
Suppose pipe A alone takes x hours to fill the tank.
x X ;
Then, pipes B and C will take 3 88d = hours respectively to fill the tank
14.34..1-1 l:l sl x-Sﬁh.t-a.
x x x & £ b

Suppose, first pipe alone takes x hours to fill the tank. Then, second and third pipes
will take (x — 5) and (x — 9) hours respectively to fill the tank.

l* 1 1 .-:-5-:: 1
2 -8 (x-9 = 2x-® (z-8
& Zx-Nlix-8l=xix-6 = &—Bzr4f=0
- (x—15(x-—B=0 e x=15 [meglecting x = 3]

Capacity of the tank = {12 = 13.5) litres = 162 litres.
Capacity of each bucket = 9 litres.

Mumber of buckets needed = [%J - 18



16. Let capacity of P be x litres. Then, capacity of @ ‘% litres.

17.

158

21.

Capaeity of the drum = 60x litres.

Reguired number of turns -ﬂw-[ﬁﬂrri]-qﬁ
gl ain
3)
X : 1 1 8 !
= — P = B oae | T o
Part filled in 3 min. 3{12¢15] [3 m,l =
IR [, B} 11
Remaini mej|l-—|=—.
Bl l 0, W
Part filled by B in 1 min. =ﬁ.
1.“--1': or :-rﬂh‘lrt']ﬁ-\lnﬂ-lmin = 3 min. 15§ see,
1520 .20 JI 4
Remaining part is filled by B in 8 min. 15 sec
1 1 T
i i Tl |t T =
Part filled in 4 minwtes |~15 '..."ﬂ] 5
o I 7 &
Remaining part '{l_ﬁ] o4
Part filled hy'ﬂinlminme—ﬁ.
{ i
--1-—-1:.1.15' or t-r!ixhnﬂﬂ-l—'l[!IEm[n.—lﬂmin.-il]lm.
20 15 |, 10 I 3

The tank will be full in (4 min. + 10 min. 40 secl = 14 min. 40 sec,

[ 1 1 IJ L

Part filled in 10 hours = 10 b |
l-. 13 20 25 J0

- * -

Remaining part =ll —3—$;|

=

0

1 1% T
(A + Bl's 1 hour’s work = | —+—| = —.
b e [15+2u, il

—T-:-E-::]:z or X —[lxlrﬂ] = 2 hours.
a0 20 &0 T
The tank will be fall in (00 = 20 hes = 12 hre,

! r 1 1
] ks i
Partf:lladhriﬂ.+ﬂ,:n1mnute#[ﬁn d.EI'J'

Suppose the tank is filled in x minutes,
X 1 ]" » ;
i B §5 B = 30 yin.

. 2,21*“]_.1 - Ewl;.'; 1 = x min

Part flled in O min. = ﬂ[iii]l s [E rl:i) = -E

1
24

Trl'll.'.l.'l

12 16/ g
Puri emplicd in 1 min. when all the pipes are opensed

B iy i =[_‘__1];,£
fi Ltﬂ 15 8 20 60
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. Work done by the inlet in 1 hour | l—.l—) =L

Mow, % part i= emptied in 1 min.
LA % part wall be emptied in ELEDJ-CE‘.] = 45 min.
ﬁkwkinlhnurd; B‘smu"ltmlhuur-l

(& + Brs 2 hour’s work when opened alternataly = [— %]

10

iA + BYe 4 hour's work when opened allernately = = E

i -] 1
i i g
Remaining pari | H.] 5
1
Now, it is A's turn and _ part iz filled by A in 1 hour
~ Total time taken to Gl the tank = (4 + 1) hre = 5 hrs.
i 1 | F

,:-'iiF!J'rtlhnu'swurk.-[—*—ll-—._,

12 15} 60 20

{4 + s 1 hours work _[u';n} = li'

- R 17 17 17
Pﬂﬂ ﬁ”!’d in ht-: |.|. l"ﬂﬂ ﬁ“.,d :lﬂ E m ﬂ_ P "
. 2[! l.‘i] ED [ &0, 20

e 17 3

m |- -,

Hemaining pari I: ] 20

Nm:tmthntumuf.landﬁaud pﬂr‘lrsl‘l!ndl::t.:'u:ndﬂmlhﬂur

s Total lime teken te fill tha -rrmk = {5+ 1} hre = 7 hra.

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

Then, emptying capacity of the pump = (x + 10) m*/min
2400 2400

Bo, —— - = § = x4+ 10x— 3000 = 0
x ix+ 10

o (x=50(r+680l=0 = x=0ol |neglecting the — ve value of x|

Work done by the inlet in 1 min, =

1
s Volume of 1440 part = 6 litres,
Volume of whale = (1440 = &) litres = BG40 litres,
Wark done by the waste pipe i 1 minute

1 r Lol h [ 1 11 i 3 .
T . = et M = — ve means emptying
TR B kT mu] 40 g

|
Vilume of a0 parl = 3 pallons.
Wolume of whle = (3 = 40} gallons - 120 gallons.
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27. Lot B be turned off after x minutes. Then,
Poart filled by (A + B) in x min. + Part filled by A in (30 = © min. = L.

i
x i+l 4[35'—:“-; = |
75 45 75
R e v e (R 1lx+ 180 — Gx = 295 &= x=0.
it Th

28, Part filled in 2 hours = -E"g'. = -%-, Remaining part = [I-%

-
==,
|

If.’.-rE}'a-'Fhuur‘awark-%: (& = Bz 1 hour's work = z

21
(Y5 1 hour's work = (A « B + C's 1 hour's work = (A + BYs 1 hour's work]
e
8 z) 14

L mlone cam fll the tank in 14 hours

L S —" — — — —— ———— T — — S — — . — — — — o o e e e e

EXERCISE 16B

(DATA SUFFICIENCY TYPE QUESTIONS)

Directions (Questiens I to 4) : Esch of the questions given below consists of &
statement and/ or a question and (wo stoéements numbered [ and IT given below it. You
have to decide whether the data provided in the statement{s) is/are sufficient te answer
the given question. Read both the statements and

Give answer (&) if the dsta in Statement [ slone are sufficien! to answer the
question, while the data in Statement I alone are not sufficient to answer the question;

Give answer (b) if the data in Statement II alone arc sufficicat tc answer the
question, while the dats in Statement I alone are not sufficient to answer the question;

Give answer (c) if the data either in Statement I or in Statement I alene are
sufficient to answer the guesticn;

Give angwer (d) if the data even in both Statements | and II together arc not
sufficient to answer the gquestion;

(Five apswer (&) if the duin in both Statements [ and I together are necessary to
answer the question.

1. How long will it take to empty the tank if both the inlet pipe A and the outlet pipe
B are opered idﬂlulta.nnm.l.l:l_:,: !
I. A can fill the tank in 16 minules,
Il. B can empty the full tank in § minutes.
2 Two taps A and B, when opened together, can fill a tank in & hours. How long will it
take for the pipe A alone Lo fill the tank 7
L B alene takes 5 hours more than A to fill the tank.
I[I. The ratio of the time laken by A to that taken by B to fill the tank 1s 2 : 3.
3. A tank is fitted with two inlet pipes A and B Hoth the pipes are kept open for
10 minules so Lhot the tank is two-thirds full and then pipe A is closed. How much
time will B take to fll the remaining purt of the tank 7
L Pipe A is thrice as fast as pipe R
I Pipe B alone can fill the tank in 60 minutes.
4. How much time will the leak take to empty the full cietern 7
I. The eistern is nm‘ma.uy fillled 1n 9 hours,
IT. It takes ene hour more than the wswal Gime to [0 the cistern because of a leak
in the boliom.




Pipes and Cislerns 381

Directions (Questions && : Each of the questions below consists of a guestion
followed by three statements. You have to study the guestion and the statements and
doride which of tha statemenfs) iz/are nocossary to answer the guestion :

5. A tank iz fitted with two taps A and B In how much time will the tank be full if both
the taps are opened together ?
I. A iz 50 more efficient than H.
Il. A alone takes 16 hours to fill k= tank.
IIl. B alane lakes 24 hours Lo fll the tanh.
{a) Il and i1 r.||.113' {d) AlL B, 11 amd THT
i) I and 11 enly id) 1 and II only
{el Any two of the thres
6. If both the pipes are opened, how many hours will be taken to fill the tank ¥
I. The capacity of the tank is 4060 litres.
I, The pipe A fills the tank in 4 hours.

IIl. The pipe B fills the tack in 6 hours. (R.B.I. 2003)
[ml ﬂnl._-,.- I omel 11 i EIT:IJ.' 11 and 111
(e All I, IT and III {d) Any two of the thros
(e} Even with all the three statements, answer cannot be given.
ANSWERS
1. (& 2. (g 3. (e} 4. (e B i 6, (L)
SOLUTIONS

1. L Ax 1 minule's Glling work = %.

II. B's 1 minute’s emptying work = %
(1L 1} 1
(A + Bi's 1 minute’s emplying work = 873 } ok
Tank will be emptied in 18 minules,

Thuz, both [ and I are necessary to answer the questian,
Correcl answer 18 {8

2 m-—l.‘.]'ilhcmrlillingwnrk_%.

I. Buppose A takes x hours to fill the tank,
Then, B takes (x + 5) hours te fill the tank.

o (A% 1 howe workd + (B'e 1 hour work) = (4 4 BFs 1 hour work

PR s - lmrdlex 1
¥ (24 8l [ wiw i §i [
= 2~ bx=12x+ 30 - 2-Tx-30=0
& P2-1x+3x-30al & xix-1N+A(x-10=0
awy [x= 100 ix+3 =0 v x = 1

S, A alane takes 10 hours to fll the tank



Quantitative Aptituce

IL. Suppose A takes 2x hours and B takes dx hours tnﬁﬂlhuhnh'f‘hnﬂ:.

lq—i.lﬁ.[i.pi]l:l{: E—l-.'I:IEI
Z2r 3x & 2 3 =x B 6z &

So, A alone takes (2 x 5 = 10 howrs to 1 the tank,
Thus, each one of T and I gives the answer
Clorrect answes is {e.

L Lat BY 1 i i = = Then, A 1/ hie g 5
X i

4

Z f1 8
(A + BTz 1 min. waork -Il—*— = —,
X

I x

{A + Bl's 10 min. woark - [‘l = 10] =

X

%
=

= ya

0 2
X d

; 1
B's 1 k= —.
M. wor 5

E—‘D part ig filled by B in 1 min.

b
%]nrt is filled by B in [mx%-min-emimin.
4

1
II. B's 1 min. work = —.
£l

E‘.ﬁ.mi-ﬁuqdbyﬂsnlm.

%mi:mmmnm [Eﬂx%] min, = 20 min.

Henee, the correct answer is (),
I. Time taken to fill the cistern without leak = 8 hours,

Part of cisters: filled without Iesk in 1 howr = ;

II. Time taken to fll the cstern in presence of leak = 10 hours,
Net filling in 1 hour = %

- 1 1 1
Work done by leak in 1 hour = [E_E] = E
Leak will empty the full cistern in 90 hours.
Clearly, both 1 and 11 are necessary to answer the question
Carrect angwer i3 (s,

I1. A% 1 hour work = —1-.
15

Suppase B fills the tank in x hours. Then, B's 1 hour work -%.

L Work done by A in 1 bour = 1%&1-[11339]- o
3



Pipes and Cisiemns i3

.

i-l = x= 24
Zx 18

S0, B can fill the tank in 24 hours.

M+H}'51hnu'wﬂrk—ri+i]——5-.
16 24 48

l.&-rmmﬁlll:hauukin%hn.
Thus, | & Il give the answer
]]].Wuriduml:u'ﬂinlhhur--ll';-

From [1 & [III, we get the same answer.
From ITT & I, we get :
1 1 160 1
Az 1 hour work - 150% of 24 l[mxﬁj E
Thus, from 111 & I, we get the same answer.
Correct answer ig (&,

& IL Part of the tank filled by A in 1 hour -%_

IMl. Part of the tank filled by B in 1 howr = é
| | &
(A = H)s 1 hours work *[Eig]r Tk
When both A and B are opened together, they will fill the tank in
% hrs = 2 hrs 24 min.

So, 1T and 11T are.needoed.
Correct answer is (),

I S S T . N T W T e —— — — —— — — — S — — ——



