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Q1. Atube 1cm? in cross-section is attached to the top of a vessel 1 cm high and cross-
section 100 cm?. Water fills the system upto a height of 100 cm from the bottom of
the vessel. The force exerted by the liquid at the bottom of the vessel is:

g =10 m/s? _
lem? 3‘
|
=i
100cm?
(2) 1000 N (b) 990 N (c) 900N (d) 100 N

Q2. A waoden cube just fleats inside water when a200.g' mass is placed on it-when the
mass. Is removed, the cube is 2 cm.above the'\water level, what is the size of each sides
of the cube?

(@)% cm (k)8 cm (c) 10 cm (d) 12 cm

Q3. A npiece of steel‘has a-weight-w in air, w1 when completely immersed in water and w>
when completely-immersed in an unknown liquid. The relative density (specific
gravity)of liquid is:

wW—wWyq wW—wy W1—Wsy wWi1—W»y
@ 0) o= © % @

Q4. Ablock of iron is kept at the bottom of a bucket full of water at 2°C. The water exerts
bouyant force on the block. If the temperature of water is increased by 1°C the
temperature of iron block also increased by 1°C. The buoyant force on the block by
water.

(a) will increase

(b) will decrease

(c) will not change

(d) may decrease or increase depending on the values of their coefficient of expansion

Comprehension (for Q.5)
With the help of Archimede’s principle, one can understand the floating nature
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and defects in metal formation. One can easily find out the amount of space left
hollow in a sphere. For a body to float, there should be a balance between the weight
of the body and the upthrust. The apparent weight felt differs based on the volume
immersed in the liquid. More than one liquid may also balance the mass while
floating. In a frame accelerated down with ‘a’ any mass will experience a normal
force of m(g —a).

P1

x$
p2 2X¢w,.i-.;;;:_.......

Q5. Foracubical block (p) to float in a pair of liquids of density p1 and p2 as shown, the
relation between r, rl and r2 is—

2 2
(a) p= Pl';'PZ (b) p= .02;'»01 (C) p= P12+P2 (d) p= p1;rpz

Q 6. If the container in which a body floats in a liquid falls undergravity, the upthrust felt
by the body will be (symbols carry usual meaning)—

(a) zero (b) Vipr 9 (©) 2P0 (d) Vi p5@

Q7. Anice cube floats in a cup of water. After-all-the ice metls, the levelin the cupwill —
(@) rise
(b) fall

(c) remains unchanged
(d) cannot be canfirmed witheut knowing density. of steel ball

Q8. An.ce cube holding a'steel ball floats ina cup-of-water. After all the ice metls, the
level\in thecup will —

(a)rise

(b) fall

(c) remains unchanged

(d) cannot be confirmed without knowing density of steel ball

Q9. Acylinder block of length L = 1m is floating in two immiscible liquids. Part of block
inside liquid (1) is m and in liquid (2) is m. Area of cross-section of block is A.
Densities of liquid (1) & (2) are p and 2p respectively —

AN

N—
p il L& Liquid (1)
T e atT
o e

(a) Density of block is 3p/4
(b) Force exerted by liquid (1) on block is pAg/4
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(c) Block is depressed so that it is just completely immersed in liquid (1) and released.
A initial acceleration of block is 4/3 g
(d) In option (c) force exerted by liquid (2) on block is 3/2 pAg

Q 10. Astick is tied to the floor of the water tank with a string as shown in the figure. The
length of stick is 2m. Area of cross-section of stick is 10 m?2. Specific gravity of
stick is 0.25. Take g = 10m/s?. Then —

(a) Tension in the string is 5N

(b) Buoyancy force acting on stick is 10 N

(c) Length of stick immersed in water is 1m

(d) When string is cut initial acceleration of stick is 10m/s?

Comprehension (Q11 to Q13)
Equal volumes and different masses of two hlocks are‘in equilibrium en a
lever. (case 1) When the blocks are immersed in a liquid then Buoyancy force acting
on blocks are F1 and F2. (case 2)

X1 V)
A
5% 02 {1 |
o A [
(case 1) (case 2)
Q 11. -In-case (1)-which'of following is‘true ~
(a)ym1 =my (b) m1ly=msl,
my m my+ms _ 1+,
©5 =7 (D=7

Q 12. Buoyancy force-acting.on the two blocks Fiand F satisfy the following relation —

(@) Fimy= Fama (b)Fi=F
(c) Fulr=Fal2 (d) Falz = Fala
Q 13. In case (2) if the equilibrium is restored at positions x1 and x. then -
@3=12 (o) =720
X, My X2 mig-F
X, _F x1 _F
©L=% @ ==

Q 14. A slender homogeneous rod of length 2L floats partly immersed in water, being
supported by a string fastened to one of its ends, as shown. The specific gravity of the
rod is 0.75. The length of rod that extends out of water is —
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2L

(a) L (b) L/2 (c) L/4 (d) 3L

Comprehension (Q 15 to Q17)

Q 15.

Q 16.

Q17.

A cylindrical container of length L is full to the brim with a liquid which has
mass density p. It is placed on a weight-scale; the scale reading is W. A light ball which
would float on the liquid if allowed to do so, of volume V and mass m is pushed gently
down and held beneath the surface of the liquid with a rigid rod of negligible volume
as shown on the left.

rigid rod

A

\ 4

What is the reading of the scale'when the'ballis fully immersed ?
(@ W-pVg (b) W
(c) W+ mg - pVg (d) None

If instead of being-pushed down by a rod,-the ball-is held in place by a thin string
attached to the bottom-ofthe container-as shown-on the right. What is the tension T in
the string—

@ (pV—m)g (b) pVg

(b).mg (d) None

What is the reading.on the scale (refer above question)
(a) W-pVg (b) W

(c) W#+mg - pVg (d) None
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Answer Key
Q1 d Q2 c Q3 b Q4 a Q5 b
Q6 a Q7 ¢ Q8 Db Q9a,c Q.10 a,b,c,d
Q11 b Q12 b Q13 b Q.14 a Q.15 b
Q.16 a Q.17 c
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Written Solution

DPP-2 Fluid- Hydraulic Paradox, Pascal's Law,
Archemedies Principle

By Physicsaholics Team



cross-section 100 cm?. Water fills the system upto a 00 cm from the
bottom of the vessel. The force exerted by the, I| ottom of the vessel is:
g =10 m/s?

Q1) Atube 1 cm? in cross -section Is attached to the top%lg essel 1 cm high and

\,
\\\\\

'~ / OV [ RN 2
r,/?x ﬂ&g/‘)(\oo \> 2o
(a) 1000\\f y660 \MO N
\\\\\\ /




Q2) A wooden cube just floats inside water when a 200 IS placed on it-when
the mass 1s removed, the cube iIs 2 cm above the t% “what 1Is the size of each
sides of the cube? »

2009 i\m x @%

T e

(a) 6 | (d) 12 cm
a C%);% A é%@% cm
=
&

3
)0 Y = LY
2R =z
Y= D=l :5@



Q3) A piece of steel has a weight w In air, w; when complete

and w, when completely immersed in an unknown liquid: Tt
(specific gravity) of liquid Is: F _ 3 .
\/\f_L_/__“ g - ~ B é ’Rﬂ.dﬂ\/\/}l\‘)
w % F@@am o
/% /\ — p— M(‘] - Fl;
' N
— - 4 _ﬂé m (d) Wi1—Wp
P‘ wW—wq wW—Ww,
X — l/\(” WL




Q4) A block of iron is kept at the bottom of a bucket fu ter at 2°C. The water
exerts bouyant force on the block. If the temperatur IS Increased by 1°C
the temperature of iron block also increased b

3 oyant force on the block
o
| TS |

by water.

—
T

M Increase
(b) will decrease !

(c) will no

(d) ma@r %r incg @@
f ' N\
OT eXpansion % Q) _ \/62 — F C\H&& nCyast

@ VAV T . g j\/dbun tg quvamo

A 1/9”“41'0 N 07( qu‘by.

ng on the values of their coefficient



Comprehension

With the help of Archimede’s principle, one\can-understand the floating
nature and defects in metal formation. One can easily find out the @mount of
space left hollow in a sphere. Fara body to float, there should be abalance
between the weight of the body andthe upthrust. /The apparent weight felt
differs based on(the.volume \immersed in-the lquid.—More than one liquid
may also balance the'mass while floating. ‘in-aframe accelerated down with

‘a*any mass will experience-anormal force of m(g — a).




Q5) For a cubical block (p) to float in a pair of liqui @y p1 and pz as shown,
the relation between p, p: and p2 Is—

‘PGY «Jfﬂoa‘\'d‘icw
mg = R %@9
(3%) Ff({— I >
+lw o
2.012‘".02 (d) p = P1?02

@) p = @
{%




upthrust felt by the body will be (symbols carry

\ & :_30-0\ % X @%

Q6) If the container in which a body floats in a IIEUI r grawty the

(c) —pf (d) Vbpbg




Q7) An ice cube floats in a cup of water. After all th@. the level in the cup
will —
mags of weby displacad ‘ % %
is i@ jco mald

(a) rise VO WaTsv Y
(b) fall «% @ o grem o fovesd
\jp)/le/malns %

(d) cann %lrmed W&I@@\{/vg density of steel ball

@@ﬁ




Q8) An ice cube holding a steel ball floats ina cup o ._After all the ice metls,
the level in the cup will — g voﬂu»ﬂu% o ball

Pt § bt
(a) rise :Q = 7\@; Ot of bag. (M am.
(c) remains % -
(d) can @ |rmed g density of steel ball

q-l'n)

loa,o,oalnc,,q W+ O_I_ icq



block inside liquid(1) is = mand In liquid (2) Is m Area s-section of block is

Q9) A cylinder block of Iength L=1mis floatlng In tw%ﬁ:ible liquids. Part of
A. Densities of liquid (1) & (2) are p and 2p %}

Mg =F, = (ﬁxt>ﬁjr

en5|ty of bloc ﬂ@
(@Eﬁrce exerted F id (1) on b
-u essed sot st completely immersed in liquid (1)

nd released. A |n|t tlon of block 1s 4/3 ¢
(d) In optlor@ erted by liquid (2) on block Is 3/2 pAg

)zf

et Liquid ()

— Liquid (2)







Q10) Asstick is tied to the floor of the water tank wit s shown in the
figure. The length of stick is 2m. Area of cross-s |o Is 10-3 m?. Specific
gravity of stick is 0.25. Take g = 1Om/s2 Th

fis= [0° &:»75%10

m = 88 %Xs / e i
\:b: \,@)/XM )

_____ Magg = =S |<3
i gl
v‘( & N — — — — - Water g = i_:loy
= N M ANNSTETLL T e -— ___ _- ‘S. l.
en3|on | s S SN X =SSN See

\@ﬁl% actlng 1S°10 (o =0 >Sy/@’ FLXXW
gt f stick | g\@ IN water 1S 1m 5 =|7—_- \OX\
= E=al]

hen str itial acceleration of stick is 10m/s?

|0X Iq 4 T4 =
! ) \ 3 rb> - = \N




Comprehension

Equal volumes and different masses of two blocks are inequilibrium on a lever.
(case 1) When the blocks are immersed in a liquid then Buoyancy force acting on
blocks are F, and F.. (case 2)

F
< 2 §< 5 > 2 A FT

- V, — T

ml \9\/ é'-*/— m2 ml ] B m2

(Case 1) -"\-'-' -

N (case 2) Y,







Q12) Buoyancy force acting on the two blocks Flan the following
relation -
\/



Q13) In case (2) if the equilibrium is restored at pc |t d X, then -
& F)" —KZ “ i%
@ géf g— F1
% x1 FZ
ek




ersed In water,
. The specific
of water Is —

S maRA (A‘) anit 9’“‘

Q14) A slender homogeneous rod of length 2L floats
being supported by a string fastened to one of its €
gravity of the rod is 0.75. The length of rod tha :-

{,=0© fﬁ% 10 %7S
ﬁ%V *( /\%\\\/4@__

"3
> s = 2ix- {"9 @ B
% L‘_) S\ .

= 3 =

\}9{ XM szé’) L/4 (d) 3L

aBk 03‘
/’Mdi}o)wc’

jooytion.




Comprehension
A cylindrical container of length L.is full to the brim with a liquid which has
mass density p. It is placed on a weight-scale; the scale reading is W.A light ball which
would float on the liquid if alloweato'de-so;-of volume V and mass m'is” pushed gently

down and held beneath the ‘'surface of the liquid with‘aTigid rod of negligible volume as

et
snownontelett-{\ - rigidrod |- Ked
S\ S s 1 A
R (e e
T - T ) ittt B S S
— | ) ) eteieltateiutototol W st ittt




Q15) What is the reading of the scale when the @mrsed ?
/ 7 r
\@% @%zam
() W —pV -



n place by a thin
ght. What is the




Q17) What is the reading on the scale (refer above g @
— Ng -
/ — = A ,% @
I %( (

(@) W - pVg ‘*
\(/c))dﬁ@ @ (d) None
% N =W-Vfg +

h
U o Rﬁ,uio{ d
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