19. BOATS AND STREAMS

IMPORTANT FACTS AND FORMULAE

L Im water, the direction along the siream is called downstréam. And, the dircetion
against the siream is called wpstream.
2 If the speed of a boat in still water is @ km/hr and the speed of the stream is
v km / hr, then :
Speed downstream = (u+ v) km/hr
Speed upstream - (u=-o) km/hr
4. If the speed downstream is & km/hr and the speed upsiream is b km /hr, then

Speed in alill waler = lﬂm + b) km hr

Rate of stream = %{a—hj besn

SOLVED EXAMPLES

Ex 1. A man ean row upstream at 7 kmph and downsirenm at 10 kmph. Fied man's
rate in atill water and the rate of current.

Bol. Rate in still water = %._104 7) km/hr = 8.5 km/ hr.

R R et 12“[: T) km/hr = 1.5 km/hr.

Ex. 2. A man takes 3 hours 45 minvtes to row a boat 15 km downstream of a Fiver
and 2 hours S0 minutes to cover a distance of § km upstream. Find the speed of the
river current in km Fhe

¥ b f i
Sol. Rate downstream = | “;- km/hr = Ll.’:-*x:_;l—u kmihr = 4 km/hr

3_ ik
|l\. £

yom o i [l ."i

Hate upstream = | nl km/hr lﬁx £: ke /hr = 2 km/hr
| o= H
L4

Speed of current = = (4 < 2) km/hr = 1 km hr.

Ez. 5 A man can row 18 kmph in still water. It takes him thries a5 long to ow up
as to row down the river Find the rate of stream.
Sol. Lot man's rate upstream be x kmph. Then, his rate downstream = 3x kmph.

Rate in atil] water - ‘LIH:-rJ:'I kimph = Zx kmph

Bo, x=180r x= 9.
Rate upstream = 9 km/hr, Rate downstream = 27 km /hr.

Henee, rate of stream = %r:.!.T—H! km/hr = 8 km/hr.
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426 Quantitative Aplituda

Ex. 4. There is a road beside & river Two fricnds started from a place A, moved ta
& temple gituated at another place B and then returned fo A again. Ooe of them moves
en a cyde at & speed of 12 km/hr, while the other ssils on & boat at a speed of

10 km /br If the nver flows at the speed of 4 km/hr, which of the two friends will
return te place A frst 7 (RE.E.B. 2001)

Sol. Clearly, the evelist moves both ways at a spead of 12 ke /hr
So, average speed of the cyelist = 12 km /hr,
The boat saflor moves dewnstream @ (10 + 4) ie, 14 km/hr and upstream @
(10 — 4) pe, & km/ hr

(2% 14 %8 i
L 14+86

v % kin/hir = 8.4 ko /b,

Bo, averape speed of the boat zailor =

Since the average speed of the cyclist is greater, he will return Lo A first

Ex.5 A man ran row ?'% kmph in still water If in a fver ruoning at 1.5 km an
bour, it takes him 50 minutes to row to & place and back, how far off jis the place ?
(R.R.B. 2002)
Sol. Speed downstream - (7.5 + 1.5) kmph = 0 kmph;
Speed upstream = (7.5 - 1.5) kmph = 6 kmph.
Let the required distance be ¥ km, Then,
%r%—% - 2::+3.:.—[£:-c15] & Gx=15 = x=8
Hence, the required distance is 3 km.
Ex 6. In & stream runaing at 2 kmph, a motorboat goes & km upstresm and baek
again to the starting point in 33 minutes. Find the speed of the motorboat in still water
Bol.  Let the speed of the matorboat in still water be x kmph. Then,
Speed downstream = (x + 2) kmph: Spesd upstream = (x = 2) kmph.
i 6

+ ee——m

a3
— = 1P -240x— 44 =0 o4 1132 - 24Tx 4 w44 =10
r+2 x= ]

& (r—-22(1lx+ 20 =0 = x= 2%
Hence, speed of motorboat in etill water = 22 kmph.
Ex. 7. A man can row 40 km opstream and 55 km downstream in 15 hours. Alsa,

he can row 30 km upstream and 44 km downstream in 10 hours. Find the speed of the
man in #till water end the speed of the current.

Sel. Let rate upstream = x km / br and rate dewnstream = y km / hr.

ﬂm;%*ﬁllﬂ 1 ] and ﬂE-{-ﬂ:lﬂ

. 7]
x 1 ¥

Multiplying (i) by 4 and () by 3 and subtracling, we get Bt y=11
¥

Substituting v = 11 in (), we get : x = 6.

Rate in etill water = %m + 5} kmph = 8 komph.

Rate of current = %Ill-frl kmph = 3 kmph.
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Boats and Streams

EXERCISE 19A
(OBJECTIVE TYPE QUESTIONS)

Directions : Mark (¢) sguinst the correct answer :

T.

10,

1L

In one hour, a boat goes 11 km along the stream and 5 km agninst the stream. The
speed af the boat in etill water (in km /hr) is : (8.8.C. 2000}

{ay 3 (b & i) B id) &

A man ean row upsiream at 8 kmph and downstream at 13 kmph. The speed of the
stream is :

(@) 2.5 km /hr (b} 4.2 km fhr {c} & km/ hr {dl 105 e/ hr
A man rows downstream 32 km and 14 km upstream. IFhe takes 8 hours W cover each
distance, then the welocity (in kmph) of the current is :

1 1
8} 3 (b1 il 17‘3 ) 2

A boat running downstream covers o distance of 16 km in 2 hours while for covering
the same distanee upstream, it takes 4 hours. What is the speed of the boat in still
water ? (8.B.1.FO. 2002)

(a) 4 km /hr (b} & km/ hr ie) 8 km/hr i) Data inadeqoate

A boatman goes 2 km against the current of the stream in 1 hour and goes 1 km along
the current in 10 minutes. How long will it take to go b km in stationary water 7

(a} 40 minubes (B 1 hour (¢} 1 hr 15 min (et 1 hr 30 min
(RL.E.HR. 2002)

A man can row three-quarters of a kilometre against the stream in 1 1% minutas, The

gpeed (in km /hr) of the man in still water is : (L.1.C.AA Q. 2003)
(z) 2 (b] 3 el 4 (dl &
A man takes twice as long te row & distanse againet the siream as to row the same

distanee in favour of the etream. The ratio of the speed of the boat (in sull water) wod
the stream is : (8.5.C. 1588)

ap2:1 bl 3:1 (¢33 83 (di 4 : 3

A boat running upstream takes & hours 48 minutes to cover a certain distance, while
it takes 4 hours to cover the same distance running downstream. What is the ratio
between the speed of the boat and speed of the water current respectively 7

(m) 2:1 (br ;2 ich 8:43

(g Cannot be determmined (o} Monc of these (Bank PO. 2003)

If & boat goes 7 km upstream in 42 minuies and the speed of the stream s 3 kmph,
then the speed of the boat in still water is -

ial 4.2 km fhr (b 9 km [hr ¢ 13 km /hr (i 21 km /b

A man’s speed with the current is 15 km/hr and the speed of the curreatl is
2.5 km /hr, The man's speed against the current is ; (M.AT. 1997)
(a) 8.5 km/hr (b} 9 km ! hr () 10 kem fhe (d} 125 km / hr

If & man rows at the rate of 5 kmph in still water and his rate against the current
ig 3.5 kenph, then the man's rate along the current is

(a) 4.95 kmph (b} B kmph (¢l 6.5 kmph id) 8.5 kmph

A boat can travel with a speed of 13 km / hr in still water. Tf the speed of the stream
is 4 km ! hr, find the time taken by the boat te go 68 km downstream. (R.R.B. 2003)
{a} 2 hours (B A hours (e) 4 hours (e} & hours
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Chmsntitative Aplitude

Speed of a beat in standing water is 9 kinph and the epeed of the stream is 1.5 kmph,
A man rows to a place at a distance of 105 km and comes back to the starting point.
The tolal time waken by him is :

iz} 16 hours (B 18 hours {c} 200 hours (d) 24 hours

The speed of a baat in still water is 15 km ./ br and the rate of current is 3 km / hr
The distance traveiled downstresm in 12 minutes is -

(a) 1.2 km i) 1.8 km ic) 2.4 km id} 3.6 km

A man can row at 5 kmph in still warer If the valocity of current is 1 kmph and it
takes him 1 hour to row o g Place and come back, how far s the placs 7

(2} 24 km {b) 2.5 km 1 el 3 kkm (el 36 km

back to a paint midway belween A and B. If the velocity of the stream is 4 kmph
and the speed of the boat. in =til] waler is 14 kmph, what i3 the distanes between A

La} 160 Jom (b1 180 km () 200 Jom (d} 220 km

A man can row E% kmph in #till water and finds that it takes him thrice as much

tite to row up than as to row down the same distance in the river The epeed of the
current 1s :

. 1
@ 3z kmibe (b sg kmibr (o 45 dkmibe (@) ) kb
A boat eovers a eertain distance downetream in 1 hour, while it comes hack in

1% hours. I the speed of the stream be 3 keph, what is the specd of the bot in still

waber 7 £ (Bank PO. 2003)
(@) 12 kmph (b) 18 kmph (e 14 kmph
{dl 15 kmph () Mone of these

A motorbont, whose spoed ix 15 km / hr in still water #oed 30 km downstream and
comes back in a total of 4 hours 30 minutes. The speed of the stream (in km / bl is -
(a) 4 b B _ (¢ 8 {d) 10

(R.R.B. 2002)
The speed of & boat in stil] water is 10 ke /he I it can travel 20 km downstream
and 14 km upstream in the same tme, the speed of the stream i -
(2} 2 km [hr (81 2.5 km /hr {chk 3 km S hr {d) 4 km/hr
A beatl takes 90 minutes losg to travel 36 miles downstream than to travol the same
distance upstream, If the speed of the boat in still water is 10 mph, the speed of the
Biream i : (MAT 1997)
(&) 2 mph (B} 2.5 mph {c) 3 mph (d] 4 mph
A man rows to a place 48 km diztant and back in 14 hours. He finds that he can row
4 km with the streqm in the same time a3 3 km against the stream, The rate of the
Etréam is -
(g} 1 km /hr () 1.6 km ke ich 1.8 km/hr (d} 3.5 km/hr

e Ahatmmﬂ]unupﬂrﬂm and 36 km downstream in 6 hours while it covers 35

km upstream and 24 km downstream in El% hours. The velocity of the CUTTERt s ;
(a) 1 km/hr (B} 1.5 ke / hr (¢} 2 km /hyr (d} 2.5 km / hr
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24. At his usual rowing rate, Rahul can travel 12 miles downstream in a certain river in
& hours less than it takes him to travel the same distance upetream. But if he could
double his usual rowing rate for his 24-mile round trip, the downstream 12 miles
would then take only one hour less than the upstream 12 miles, What is the speed

of the current in miles per hour ? (M.A.T. 2001)
1 2 1 2
- 1= - () 2=
[FH] 13 {h) 3 =] EH o} 3
ANSWERS

L 2. () 3. {ch & (D) 5. (ct 8. id} 7. (b 8. (c
8.0 Wt 1L 12 i 18 (D 14 () 1A (a) 16 (B
1T. (e 18 () 19. (B 20 (g9 2L (a) 22 (=) 20 () 24 (d

1. Bpeed in still water = éfll = 5) kmph = & kmph.

2 Speed of stream = r;-ﬂ-'i- B} kmph = 25 kmph.

) 14
3. Rate downstream = l‘%} kmph: Rate wpstream = [E ] kemaph.

132 MW 3
o Velocity of curment = ;[?- ?] kmph = 3 kmph = 1.5 kmph.

16
4. Rate downstream = [%] kmph = 8 kmph; Hole upstream = [T} kmph = 4 kmph.
Spoed in still water = ;I'H + 4} kmph - & kmph.

4
5. Hate downstream = [%:ﬂ ﬁﬂj. km/hr = 6 km/hr. Rate upstream = 2 km /hr.

Bpeed in still water = ]2H{+ 2} km/ hr = 4 km/hr,

1 1 =
= Reqguired time -[%J hrs = 13 hrs = 1 hr 15 min.

F
B. Rate upstream = | T.':-D] mfeee = > m [ sec;

LETR ]

! I

Fale downslream = IE m fase = S m f Bee.
| 450, 3
‘10 5 : 25 18
Hate 'ml gtill waler = ]E h% -rij mf seg % mifeee = (Ex E]‘hnjhr

= § km/hr

7. Let man's rate upstream be x kmph. Then, his rate downstream = 2x kmph.

hi‘t]:(h_%]vﬁ:iiall.
2 2

53 I:ﬂpu:d, in still watss) - '._Epnlﬂl of alream) = [ 2 3
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11.

14.

15.

16.

17.

Quanitative Aplitudea

Let the man® rate upstream be x kmph and that downstream be y kmph. Then,
[¥istance coversad upstream in 8 hrs 48 min. = Distance covered downstream in 4 hre.

L]

4 44 11
=2 = 4 — = i B —
(:: 5].1’;:-: | = ¥ ¥ oy 5:

Required ﬂﬂ-.’;::]':[:_:}-[ﬁrl]:{ﬂ H_oNos o
kot ol = | 2 2 i ] Ao
:

Rate upstream = [—xﬂﬂ] kmph = 10 kmph.

Epeed of stream = 3 kmph.

Let gpeed in still. water be x km fhr. Then, speed upstream = (x = 3) km hr,
x=3= 10 or x= 13 km/hr

Man's rate in still water = (15 - 2.6) km/hr = 12.5 km /hr.

Man's rate against the current = (12.5 — 2.5) km fhr = 10 km / hr.

Let the rate along the current be x kmph. Then, % {x+38) = 5 or ¥ = 65 kmph.

. Speed downstream = (13 + 4) km/ hr = 17 km / hr.

E]hnméhm

Time taken to travel B8 km downstream = [”

. Speed upstream = 7.5 kmph; Speed downstream = 10.8 kmph

Total time taken = Lm" 11;2

ESpeed downstream = (15 + 3) kmph = 18 kmph.
Mhztance trovelled = [mxg] kmi = 3.6 b,

Speed downstream = (5 + 1) kmph = 6 kmph: Speed upstream = (5= 1) kmph = 4 kmph
Let the required distance be x km.

T'“'“'%'f'l e 2xedx =12 e B w12 e x =24 km

Speed downstream = (14 + 4) km/ hr = 18 km / hr;

Speed upstream = (14 = 4) km /hr = 10 km / hr.

Lat the distance between A and B be x km. Then,

i*r:::u_w e w1l 11.—9-1.]5 = x = B} km,
18 14 18 20 180

Let speed upstream be x kimph, Then, speed downstream = 2x kmph.

Speed in still water - lmm kmph = 2x kmgh.

] howre = 24 howrs

2:-21: E-
4 3

Bo, Bpoed upatream =lﬂ—‘}tm-"h.f: Epeed downstream = 14 km /hr.
Hence, speed of the current, = u—— km/hr = % km/hr = 4% km/ hr.

L&t the speed of the boat in still ﬂm-b:arkmph Then,
Epeed dovwnstréam = (x + 3) kmph, Speed upstream = (x — 3] kmph.

f;*mxl-[:—ﬂjluz =2 Zx+E=3r-0 & r=15kmph
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18. Let the speed of the stream be x km/ hr. Then,
Speed downstream = (15 + x) km f hr, Speed upstream = (15 — x} km/ hr.

20 a0 1 apQ o
* =d= ——— = 9% = 225
(5+x) (5-z0 2 225-2 &
= ¥ - 25 &= x=5km/hr

20, Let the speed of the stream be x km /hr, Then,
Speed downstream = (10 + x) km/ hr, Speed opstream = (10 = x1 km/ hr.
26 14
(10+z)  (10-x)
21, Lat the speed of the stream be x mph, Then,
Epeed downstream = (10 + x) mph, Speed upstream = (10 - x) mph.
36 3B W
10-x (ID+z 60

= 260 - 26 =140 4 1dx = 4lx=120 = x=3 km hr.

¢ TZxx G0 = 90 (100 = 2©) e X +d8x+ 1000

= (x+ B0 ({x=2=0 = x= I mph.
22. Buppoze he moves 4 km downsiream in x hours, Then,

Speed downstream = [i) km/hr, Speed upstream = [g] krn/ hr,

48 +i 14 or = i
4/x) (3 x) 2
&0, Speed downstream = B km o hr, Speed upstream = & km S hr.

Rate of the slream-%-!E—B] km/ her = 1 km/{ hr.

23. Let rate upsiream = x kmph and rote downstream = y kmph.

24 a6 ; 36 24 13 :
Then, — d=— m 3§ 4} apd —4%— == )
z ¥ x 2
ﬁdding{ilandfiﬂ,wgal:ﬁﬂ[it%}_§m’iﬂi~a% A )]
1 1 1 1 "1 1
Subtracting (F) feom (), we pet : 12| ——= |= = f — == = =— ,.[i¥
X ¥ 2 x y 24
. e - 2z i
Adding (i) and {ivl, we get : ~ = or x = B,
x 14
1 ! 5 1 o, =1 1
hl - - — P —— - i .12
8 y y‘[z-i HJ g

Speed upstream = 8 kmph, Speed downstream = 12 kmph.
Hence, rate of current = %uz-a: Ph s o
24. Let the speed in still water be x mph and the speed of the current be y mph. Then,

Spend upstream = (x - ¥): Bpeed downstream = (x + ¥

1. 3B o8 w6l A =iy = ey

E_-__'r:l x+ ¥
= eidy+ ) wesl 0

=1 &= -l-..li-f'-ﬂnl_r = II-M B 1

4

"
Bx-v]l (Zx+3)
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From (7} and (11}, we have :
]
i:I-"“,':lf:'E'ir—‘:—'."li =1 15}'!1}2-24_5-1-J2 e :'I_\r!-ﬂ_'u.' oy =

Epﬂaﬂﬂflhcmn'ent—-gmphzi-g mph

N — — T T — e e e gt N i, e o — — T — — — — —

EXERCISE 13B

(DATA SUFFICIENCY TYPE QUESTIONS)

Directions (Questions 1 to &) : Each of the questions given below consists of &
statemant and/ or & question and two etatements fumbered | and IT given below it. You
bave to decide whether the data provided in the simtementis) is/are sufficient to
angwer the question. Read both the stztements and

Give answer (a) il the data in Statement I alone sre suffeiont to answer theo
question, while the data in Statement II alone are not sufficiant to answer the question;

Give answar (b) if the dats in Staiement I alane are sufficient to anawer tha
question while the dats in stetement I alone are not sufficient to answer the question;

Give answer (¢} if the data either in Statement I or in Statement I alone are
sufficient to mnswer the guestion;

Give answor (d) if the data even in both Statcments [ and IT together are not
sufficient to answer the geestion;

Give answer (e} if the data in both Statements I and Il togethor aro necessary to
answer Lhe guestion,

L What ie the speed of the boal in still water ? (Bank PO, 2003)
L. It takes I hours to cover the distance between A and B dewnstream
Il. It takes 4 hours to cover the dislance between A and B upstream,
2. What i3 the speed of the stropm ?
L. The rutio of the speed upstream to the speed downstream of a boat is 2 - 3
Il. The distance travelled upstream in 2 houre by the boat 8 more than the distance
travelled by it downstream in | hour by 4 km.
3. What is the speed of the boat in still water 7 (Baonk PO, 2003)
L. The boal covers a distance of 45 kms in 6 hours while running upstrearmn.
1. The boat cowers the same distance in 4 hours while running dewnstream.
4, What is the man's speed in still water ?
I. The speed of the stream is one-third of the mans speed in 2till waler
IL. In a given time, the man can swim twice ag far with the stroam as he can against
it
b. A boat takes & (otal time ol three hours to travel dewnstream from P o & and
upstrenm back from @ to B What is the speed of the boat in stll water 7
L The speed of the river eurrent is 1 km por hour
II. The distance between P and @ is 4 km. (B.B.LRO. 1957)
6. What is the speed of the boat in still water 7
L. The epeed downstream of the boat iz thrice the speed upetream,
II. The sum of the speeds of the boat. upstream and downstream is 12 kmph,
Dirvctions (Questions 7-8 : Each of the questions given below consists of & guestion
fellowed by three statements. You have to study the question and the statements and
decide which of the statement(s) is /are necessary to answer Lhe ousstions.
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7. What is the speed of the boat in still water 7
L. The speed downstream is 12 kmph,
ll. The speed upstream iz 4 kmph.
H1. Tn a to and fro journey between two points, the average speed of the hoat was 6 kmph.

(o) 1 and IT only (B Al I, 1T and [1I () 111, and either T or [I
[} Any twa of the thros (et Mone of these
B. What is the speed of stream 7 (Bank P.0. 2004}

[. The boat covers 24 km in 6 hours moving wpstream.
Il. The baat covers 24 km in 3 hours moving dowsasiream
HI. The ratio between the speed of boat and stream is 3 - 1 respectively.

la) Any two of the three (& I and II only (el IT and IIT anly
{di I and II1 only (& Al T, 11 and III
ANSWERS

1 (d) 3 e 3. (e 4. id) 5 (@ & (b} i) 4 (a)

SOLUTIONS

1, Lot AR = x ke,
L Speed downstream = % km/hr. I1. Speed upstream = ; km/ hr.

II' k!
Speed of boat in still water = 3/ % 0 2]y pe
E'.E '1'_.1' ¥

Thus, | and IT both even do not give the answer.
~  Correct answer iz (d).
2. L Let speed upstream = 2v km /hr and speed downstream = dx km / hr.
I @x30=(1xZx)md & 4drcd o r=1
Speed upstream = 2 km / hr, speed downstream = 3 km /hr.

Speed of the stream = E'ra-m hoiihy o % ke / .

Thus, [ and IT together give the answer.
Correct answer is (a8,

3. L Speed upstream = % kmi/lir = 8 km/ he.
T Spasd downelreas = ‘L—H ken/hr = 12 km/hr.

Speed of the boat = % (8 412) km/br = 10 kens hr

Thus, I and 11 together give the answar,
= Correct answer is (&
4. Let man’s speed in sUll water be x km /hr.

L Speed of the stream = -'g ki ¢ b
Speed downstream = [x + %J km/hr = '—? km / hr,
|1 L

Speed upstream = [::-';J km/ hr = "3; km/ hr,



