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Elasticity

A rod AB of length I, is connected to another rod BC of length I, and
the combined rod is subjected to a fixed stretching force of F as shown
in the figure. If both rods have identical areas of cross section and the
ratio.

Young's modulus of the material of the rod AB_ = 2

Young's modulus of the matetial of the rod BC 3
the extension produced by the rod AB becomes equal to that produced

i - 2 =E! 5 h== Lo
1) ill——:J| 1) Jr:—}' Iz 3) fl—iﬁg 4) 1 3 2 )b 5 2 2)

The dotied lines in the following graphs represents the extension (1)
versus load (W) curve of a light spning hung from a ceiling. When the

load is hung from two such springs as shown in the figure, which graph
represents the corresponding extension versus load curve? MW |
/ [y —
' W W W
1) 2) 1) 4) 5 (1993)

Mercury will contract in volume by 0.01% , when subjected to a net pressure of

2 6 x 10° Pa. the bulk modulus of mercury is,
1)2.6x 10 Pa 2)2.6x 10" Pa 3)2.6x 10° Pa

4)2.6 x 10° Pa 5)2.6x 10" Pa (1994)

Figure shows the variations of extensions ¢ of two wires X
and Y with the applied force F. If one end of X is connected
1o one end of Y to form a long single wire, the variation of e
with F for the composite wire is best represented by,

l'-"_.lL :FL'I

5) (1995
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'I?nt.‘ end of a wire of initial length I and cross-sectional area A i3
ixed 10 a ceiling and the other end is attached to a weight W as

shown in the figure. When the attached weight is reduced by half the W

extension of the wire is found to be reduced by a length equal to l—i.}

Th;j‘t'uung‘n modulus of the material of the wire is,

DR S . 3= 9! 5t 199
2A A A 10A

The material of the human hone has a Young's modulus of 10'" Nm . It fractures
when the compressive strain exceeds 1%, The maximum load that can be sustained
by a bone of cross-scctional area 3 x10'm’ is,

1 o3x10° N 20 Ax10° N 3 3x10° N

4 3x10° N s 3x 10" N (1998)

An clastic string has a length of 30 cm when the tension on it is 3N. When the
tension 1s 4N the length becomes 32cm. if the tension is increased to TN. the
length of the string will be,

1) dem  2) 38em  3) 46cm  4) 42cm  5) 64cm (1999)

One end of a metal wire of length L and cross- sectional area A is tied to the
ceiling. The other end is connected to a (mass less) spring of spring constant k. A
body of mass m hangs from the free end of the spring. If the young's modulus of
the material of the wire is Y, the total extension of the system is,

T I

12 ol
4 — A — gy —— [ 1999)
}mg[?a+k] Jmﬂ[k *m]

A uniform wire of length L fixed at one end amains the proportional limit when a
mass m is hung from the other end. If a % length of the same wire is used the

proportion limit will attain when the mass hung is

) ? 2) 5 Hm 4) 2m 5) 4m (2000)

An aluminum (Young's modulus = 7.0 x 10" Nm™ ; Linear
expansivity = 2.3 X 10° K"y cylinder A of length 10cm,
and cross -sectional area 20cm’, is 1o be used as a spacer
between two rigid walls as shown in the figure, at 30°C | it
just slips in between the walls. When it warms to 34°C, the
force exerted by the cylinder on each wall is,

1) 1.4 x 10°N 2)3.5x 10°N 3H1.4x 10N
4)1.4x 10°N 5)7.5x 10°N (2000)
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the ceiling and a mass is hung

—_ ert m :
A uniform elastic wire is suspended vertically fro statements assuming that the

from the bottom end. Consider the following
proportional limit of the wire is not exceeded.

(A If the length of the wire is doubled, the strain
(B) If the area of cross section of the wire is doublex
(C)If the hung mass is doubled, the strain in the wire doubles.

in the wire doubles |
|, the strain in the wire doubles.

Of the above statements
1) Only (A) is true 2} Only (B) is true
4) Only (A) and (B) are true 5) Only (B) and (C) are true

3} Only (C)is true
(2001

A mass is attached to the lower end of a vertical elastic gtﬁns which is ﬁmdlﬁf fixed
at the other end. The mass is then moved down with & constant velocity by
applying a force F. The variation of F with time t is best represented by,

E T .

>, _3"! 3"1

—
' d SN2001)

1} 2} 3} 4)

The material of a wire X has a higher value of Young's modulus than the material
of a wire Y, when the two wires are subjected to the same tension, the extension of
wire X 1s found to be more than that of wire. Y consider the following statements.

(A)The above will happen only if the diameter of the wire X is smaller than that of

wire Y.

(B)The above will happen only if the ratio original length for X is higher than that
of Y. diameter

(C) The above will never happen if the length of the wire X is shorter than that of Y
Of the above statements
1) Only (A) is true 2) Only (B) is true 3) Only(C) is true

{2002)

4) Only (A and (B) are true  5) Only (B) and (C) are true
Consider a situation where weights w are placed on
vertical rods of radii r, 2r, 3r and 4r respectively and

made of same material as shown in the figure. If the

rods have the same length, and not attained the

proportional limit, vanation of the compression

(AJS) with radius r is best represented by, )

Ady Al «x NT
x
K

X XK X X

olLx . 0 t s 0 e 0 2.
r T
5) (2003)
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15)  The force required to increase the length of an elastic string by a unit length is

given by k. Consider the following statements made about k,

A) The value of k can be increased by increasing the Young's Modulus (Y) of

matenial of the string

B} The value of k can be increased by increasing the cross- sectional area of the
string

C) The value of k can be increased by decreasing the length of the string
Of the above statements

1y Only (A) is true 2) Only (A) and (B) are true

1) Only (B)Y and (C) are true 4) Only (A) and (C) are true

5y all (A), (B) and (C) are true e
16)  The figure shows a force (F) -~ extension (¢) graph for a 1

rubber band. Consider the following statement.

A) The rubber band does not return to its original length 4

after stretching, 7
B) The magnitude of the total work done during the increase '

of the length is less than the magnitude of the total work
done during the decrease of the length.

(") Heat can be generated in this process.

Of the above statements,

1) only (A) is true 2) only (A) and (B) are true.
3)jonly (B) and (C) are true 4) only (A) and (C) are true.
5) All(A), (B) and (C) are true. (2005)

' f uniform identical legs of the
17) A heavy metal box is to be supported by n number 0 1
same material in such a way that the entire weight of the box 1s ::qually distributed
among all legs. In this situation, the variation for 'he. contraction Al of each leg
with the number of legs n due to the weight of the box is best represented by,

at al al al i

=3
L]
o
Ll

1) 21

18)  As shown in the figure a device is to measure the magnitude of

. Ang it 1o & uni { length £ and | J—
the force by applying it to a uniform metal rod o e
urza un:vt" -:Eus:!:p ~ gection A, and measuring the resultant F—s ]
compression (Af), E is the Young's modules of the matenal of
the rod.

- EA

EA Fe yis A gy FA 5 Ry

' (2007)

AR AR LR
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Ig} A metal block % hung from a Sll['lr-'"” b}r a g"‘ing F as shown 1n the
figure. An identical piece of string () is attached underneath the plocic p
Consider the following statements,
A) I Qi taut the tension in P is greater than that of {J.
B) I O is pulled with slowly increasing fension, then F has a 0
tendency to break down o
C) 1 Q is pulled with a jerk, then (2 has a tendency to break down before £,
Of the above statements,
1) only (A} s true, 2) only (A) and (B) are true.
3) only (A)and (C) are true 4) all (B) and (C) are true.
5) all (A), (B) and (C) are true (2007)
20) A steel (Young's modules = E, linear expansivity = =) beam of cross — sectional
area A 1s elamped between two concrete supports as shown in the figure, When the
lemperature of the beam rises by AT, the force that must be exerted by the concrete
Supports 1o each end of the beam, in order to keep the beam without expanding is_

given by, 'Ifffiﬂffﬁfﬁfjﬁffjffffj |
1VAEaAT 2 = 3) e 4) Arel 5) EaAT (2008)
aAT AT a

21) A water tank is constructed on a steel pillar of original length /g
and water is filled — up to a height is as shown in figure. The
variation of the compression (Af} of the pillar from its original
length with the height of water level h is best repr;sented by,

i‘/ M,/ M Mj\
- n =i ol —
0 h O h 0

1) 2) 3

) 4) 5) (2008)

22) A and B are two iron columns with exactly the same
length. A has a square cross — section of side length
a, while B has a circular cross section of diameter a.
One end of both A and B are firmly fixed on
horizontal ground. A non - uniform concrete beam
is placed over two columns as shown in figure, If
the lower side of the concrete beam remains
horizontal, the distance x to the centre of gravity of
the beam from the axis of A 1s given by (a << /)

A yan 2 |
yx in+4}

nl .
4) x = m 5) x m (2009)
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23)  Two light rods of ini

cross - section are _uhnl lengths 1, ang Iy having equal areas of
shown in the ﬁEuch "'r:rd nd to end, and a force F is applied as
materials of rpds arcﬂ thflrﬁrmr:livc Young's module of the E. i
by the same amoyp wh"_..:nd E: (see figure) then they will contract “Ir Fl
3 Eih =K, TR —11 ! g E:. I
) E|‘f|=|;'3“f] L .,!fu

TR AATAT {2010)

Th L
24) M‘;;:‘E':T shows as irun wire fastened to a brass frame.
' emperature the wire i neither slack nor under

:-:lTES!-'..“Thl._: II1n-:wr “Xpansivity of brass and iron are |8
« 10" K cand 10 x 10" g respectively. Young's
modulus of iron is 30 X 10° Nm? When the temperature

of the whole system iy |
. J ncreased by |°
the wire will become, ¥ 1"C. the siress on bras

1 24x10°Nm? 2y 34 10° Nm ™
4) 84x10°Nm?  5) 34 10° N ?

3) 54x10°Nm?

(200190 & 201 1./N)

25) Th_E mil‘lim!.lm amount of work that has to be done in order 1o fix a light elastic
stnng of initial length |

_ o between two parallel with separated by a distance d (d >
In) with a tension T is, P e [

l Td
D ST@-1) 2 DTk 4 %---T 5) (2012N)

1
] {d—f,:l} 2

26) 'I'I:H: applied force F and extension A/ curve for a metal

wire 1s shown in figure. Consider the following ¢

statements.

(A) If another wire of lower cross-sectional area is
used without changing other parameters, the
corresponding curve would fall above the curve 0
shown in figure.

(B) If a wire having identical parameters but with a
larger Young's Modulus is  used then the
corresponding curve would fall below the curve
shown in figure.

(C) If a longer wire is used without changing the other parameters the
corresponding curve would tall below the curve shown in figure.

Of the above statements

1) only (A)istrue 2} only (C) s true 3)  only (A)and (B) are rue

4) only (B) and (C) are true  5) all (A}, (B) and (C) are true (2013)

d-4)
T

27)  Figure shows the variation of the extensions (Af)
produced by three different metal rods A, B and C with
the force when they are subjected 10 a tensile force F. If
Es, Eu and Ec¢ are the corresponding energies stored in
the rods due to extensions, then,

1)y Ex> Ep = E¢ 2) Ea= Eg > E¢ 3) Ex= Ep = Ec
4) En> Eg = E¢ 5) Ex< Eg < Ec (2014)
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" The equivalent Young's modulus of the composite rod

o —
A straight composite rod is made by connecting nndrm_wcnd ann numl."rr:r of rods
with identical physical dimensions but having different  Young's  mogyj;
Y Y5 Yy Y.

is given by

”Y"'_‘t:_*?__t*_-*?n I}l?,'*fg"“"l'b'“'*"f"h

1 n :
3) — - ) —
| ! I ! Y | L I

+ “ 4, 4+ .

—
4
-\.rl '\r? \_,1 Pe a,t.-" '\I.r1 'II.I'} 1||"1' Y"
) (Y,Y,Y.. Y, ) (2015)

The height of a rectangular heavy metal block of

mass M, area of cross-section A, and made of a

matenal of Young's modulus Y, when placed on A
a horizontal surface as shown in figure (a)1s L. If

vour blocks identical to the above mentioned L

block are stacked together as shown in figure (b), (a)
the overall height of the four blocks will be,

0 (e-2) T (a3

4}1’,(4—%) 5}:,(4—155 (2016)

A particle of mass m is attached to one end of a light elastic string
of force constant k and unstreatched length of /y. The other end of
the string 15 fixed onto a vertical frictionless wall at y = 0 as shown y=0
in t he figure. The particle 1s then projected vertically. downwards @_
from the position y = 0 with a velocity vo. (vy < /2gl;). Neglect

the air resistance. After passing through its lowest point in the 1
path, the particle will again come to rest momentarily at a point
whose v coordinate is,

) - Im{uﬁ + E.ﬂ'fu_:l—.irfﬁj 2) - (v§ + Egiu! 3 v + 291
2gm 2
mvf + ki ! 5 u_nz ! Egﬂ
am Y (2016}

Surface Tension

On the earth the rise of a liquid in a capillary tube is observed to be h above the
liquid level in a container. When this arrangement is transported to a planet, where
the acceleration due to g]‘a"fil}-' at the surface is two thirds of the value on the earth
and the atmospheric pressure is half that on the earth, the expected height of the
liguid column is,

h h

3
- 2) — 3 ~h .
1} 3 5 3 4) h 5) 3h (1992
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In which of the following vessels the liquid surface can be seen ﬂ?" right 1P II‘I:I-l :]I::
wall. When it is filled with any liquid to a certain height? The height 10 e
liquid is filled depends on the liquid +=d

| Y
A VO U N

[

A soap bubble is formed at one end of a vertical capillary tube which ||
contains a liquid column as shown in the figure. Which of the following
graphs best represents the variation of the pressure P from O to A along the

direction OA?
P P 'l_/‘ r'—l/“\_h)

T e
AL oLy ﬁu A Y A

1) 2) 3) 4) 5) (1994)

In the equation given below V is the velocity, y is the surface tension and p is the
density.

pe= f—d + 2 A has the dimensions
T

1YL 2)LT HLrt 4HLT* L (199%)
A U tube whose limbs are made of two capillary tubes having )
internal radii ry; and r; (r; = r1) is kept vertical and is filled with 0 B "
water as shown in the figure. If p is the density and y is the
surface tension of water the difference i water levels h s given
by
DY) 2) El|"__I*| 3) 2Y (1.1

PE pe .l or) pg \r, )
4) i1 5) 2 (h-n '| (1995)

PEr-1 ) PE L1,

A soap bubble has a radius of 3em, if the surface tension of soap solution is 1.5 x
102 Nm'' | the excess pressure inside the bubble is,
ljli}:h'm‘l 2) 2% 10 Nm ° 3) I Nm® 4]2Hm2 5‘;4?~imzutﬂm

Capillary rise of water mside a metallic capillary tube of internal radius R is found
to be same as that of a glass capillary tube of internal radius r. If the angle of
contact between water and glass 1s zero | the angle of contact between water and
the metal 15,

 p *’R]
o f e o ro G 2R
} 3 co 4 L -
1} zero 2) cos LRJ (3} 5 Lr' ) cos [IRJ 5) cos [r]

(1997)
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08) A capillary the is gently dipped vertically n a liquid as ""
shown in the figure. The variation of the cosine of the
contact angle 8 with H is best represented by ¥

cos @ coe B 0s 1 cog H cos H‘r
0 >0 "0 — 0 i H
1) 2) 1) 4) 5) (1998)

09)  Two soap bubbles, onc of radius 3em other of radius 4cm, _cuall:sm: I vacuum
under isothermal conditions. The radius of the bubble formed 1s,

1} lem 2) Zem 3) Scm 4) 6 cm 5) 8 cm . (1999)
| ¥ "

10) A vertical caghillar$ tube is partially immersed in water In gradually increased by
pumping air into it. The lower end of the tube is at a depth h Ibﬂ'_'“fh the water
curface. As h is varied the maximum pressure p that can exist inside the tube
varies with h as

o VV k P
/ ¢ —h —h o
1) - 2) e 1) 4) 5) 11999)

11)  One limb of a glass U tube is made of a capillary and
the other limb is made of a wider tube as shown in
figure. When water is poured into the U tube. The
equilibrium heights of the water columns inside the
capillary and the wider tubes as measured form the
00" level are h and H respectively, The variation of h
with H 1s best represented by,

h ha hg h h
0 1 0 ol ﬂ-——-ﬂ'H ﬂgﬂ‘ 0
3) 4)

1) 2) 5) (2000)

26 Classified M.C.Q. Book 7
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A steel razor blade can be made to stay on the surface of water Consider the

rﬂ"”“'inﬂ .Ftﬂlt‘m:nlg regarding this
A) Staying of the steel razor blade on the surface of water contradicts the
Archimedes's principle because there is no up thrust acting on the blade

B)Y The steel razor blade is kept on the surface of water by the forces due to the
surface tension of water
C)  Adding soap 1o water would cause the steel razor blade 1© sink because soap

reduces the surface tension of waler
Of the above statements
1y Only (A) is true 2) Only (B) is true 3) Only (C) 18 true
4) Only (A) and (B) are true  5) Only (B) and {C) are rue (2001)

Two soap bubbles coalesce. Once they joined together, the radii of the two bubbles
become a and b (a>b) . The radius of curvature of the interface between the two
hubbles would be

1)b-a N bta 3 b
i b

A six — legged insect stands on the surface of water. The radius of each circular
flat foot is 2 x 10" m. The maximum weight of the insect that can be supported by
the water surface is (surface tension of water 1s 7 X 10° N m"]

1)8.80 = 10° N 2)5.28 104N 3)5.28 x10" N
4)880 =107 N 5)2.00 x10* N (2003)

A loop made of a string of length 1 is kept on a soap film. When the section of the
film inside the loop is broken, the tension of the string becomes T. If the length of
the string is 21 then the tension of the string would be

3 } 2) % HT 4)2T 5) 4T (2004)

The capillary rise of water, in a certain glass capillary tbe 1s h. The angle of
contact between glass and water is zero. Another capillary tube having the same
dimension as the glass tube is made with a material for which the angle of contact
with water is 90°. The capillary nse of water in the second tube 1s,

1) 0 2) '; 1) '; 4) h 5) 2h (2005)

A soap bubble is formed gradually at one end of a glass tube from time t = 0 by
slowly blowing air from the other end. The variation of excess pressure (Ap) inside
the bubble with time (1) 1s best represented by,

AP ar - AP ap
R .[_ A | \/
2) 5) 4

i ] ) ]
1 - 5) (2006

ST unit of surface tension 1s,
N 2)Nm'  3)Nm 4Nm™ 5) N m’ (2007)
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19)

20)

21)

23)

Figure shows a glass plate, A dipped in a liquid. If the glass
plate makes an angle O with the horizontal, the angle of contact
of the liquid with glass is,

Do 8 190" 8 180" A 5907 +6 (2008

A cylindrical metal vessel of height Sem has a small circular hole of fﬂd'lll"* 0.2 mm
at its bottom. This vessel 1s lowered vertically in a certain liquid of density 800 kg
m , keeping the bottom down, What should be the minimum value of the surface
tension the liquid must have so that the vessel can be lowered up to the brim

without liquid entering into the vessel thrmlqh the hole” | !
1DO02Nm ' 2)00INm' 3) 004 Nm ' 4) 0.05Nm  5) 0.06 Nm (2009

When a glass capillary tube of internal diameter d is immersed vertically iﬂ_ water,
the water level inside the tube rises to a height of h. The variation of h with d s

best ted by,
represen hbg, 1 B

N L

0 "\-..1'} }d

ﬂ"i i }d
1) ! 2} ! 3 El 4)

3) {2010y

As shown n the figure, spaces between the nylon fibres
of an umbrella made of nylon cloth could be considered
approximately as circular. If the diameter of these space
is { and the density of water is d, the minimum surface
tension that the water should have in order to prevent
water from seeping through the spaces is (Take the
contact angle between water and nylon to be zero)

1) € dg 2}%!‘2dg 3}%:’:13
4) é £ dg 5) Ilﬁ £ dg (2011/0 & 200178

bottle and a glass plate as shown in the figure. The radius of
the bottom of the bottle is r. When the bottle is raised slowly
al one instant the contact angle between water and the
bottom of the bottle become 8. (see figure) The magnitude
of the force on the bottom of the bottle at that instant due to
surface tension T of waler 1s,

1) 2mrT sin © 2) 2T cos B 3) ne’T sin @

4) nr'T cos O 5) 4nr T sinb (2012 N)

A water layer exists between the bottom of a cylindncal ;
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Ssmall amount of
and the water surface wae
wWas nl_hhl:‘d with a little s
following observations

24

=

| ) _‘clc_qrneg El'l_;'r_l_ll'lizl_l ﬂ._;_1 ger I_IJ'I

V| Pepper powder tend 1o move away 1 Pepper powder te

frn_rru_ the _ﬁn ger tip

7| F DR
I_ﬂ Pepper powder tend 1o move awny 1

- from the finger 1
33 Nothing happens ag e G
3)| Nothing happens to the distribution
l__I_'-‘fPEPP_“f_PE“_'“fL_ B
| 4)| Nothing happens to the distribution
~ {of pepper powder.

5) | Pepper powder tend to flock around

—

Powdered pepper was sprinkled on the surface of water in a cUp
touched with a clean dry finger tip. Then the finger up
= slap and the same process was I'E'pﬂalﬂi.
15 likely to be seen in the above processes?

which of the
“soapy fingertip |
nd to flock around |

the finger tip. _
Pepper powder tend to move away —]
from the fingertip. |
Pepper powder tend to flock around

| the fingertip.
Pepper powder tend to move away |

from the finger up. -
Pepper powder tend to flock around

25)

26)

27)

o the finger tip. R J
(2013)

Three sphericalliquid films of surface tensions T,, T; and T, respectively are in
= I, H.: a Jr

T T
T!:':-z_z:Tj ?}I?‘?H
T _T T, T, . 4
4 i ¥ S— ; B

|| the finger up.

and R; = 3r
1) T =T: =T, 2)

3) t=—2=T =—£=
} ﬁ 4 i 4} T] 2

rrrrr

Due to surface tension [!].D?Nm'l} of water, certain small
insects are able to walk on water surfaces by pushing down the
water surface. The feet of insects can be considered to be
approximately spherical as shown in the figure. When an insect
is stationary on a water surface, the position of a leg is shown
in the figure. Radius of the circular cross-section of the
spherical foot at the water level is r. The mass of the insect is

50x10 kg and r= 2.5x107 m. If the weight of the insect is
supported by its 6 legs, the value of cos8 (see figure) is

approximately (Take m as 3)
1)0.] 2)0.2

3) 0.4 4)0.6 5)0.8

(2013)

Which of the following is not a result of surface tension?

1) Formation of spherical water droplets.

2} Capillary rise of water.

3) Ability of insects to walk on water surfaces without sinking,
4) The excess pressure inside a soap bubble,

5) Escaping of water molecules from water surfaces. (2016)

29
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ties have the same dimensions?

1) Young's modulus and pressure
Force and momentum {199,

01)  Which of the following pairs of physical quanti
1) Work and power. 2} Stress and strain
4) Coefficient of viscosity and surface tension 5)

02)  In the apparatus shown water flows at the same rate
through two narrow tubes of lengths £ 2 and radn a,

i
) respectively. If the tubes are at depths hy and b

below the surface of water. then the ration h/hy will
be

|
1) -

-
i

I ] 5) _I._ (1992

1) - 4) —
}s }m 32

b3
g

o | -

03)  An air bubble liberated from the bed of a deep sea is moving upwards. Which of the
following graphs best represents the variation of speed (v) of the air bubble with

time {?

1) 2) 3) 4)

04)  Which of the following statements regarding the rate of flow of a viscous liquid
flowing steadily through a narrow tube is not correct?
1) The rate of flow is directly proportional to the pressure difference between the

ends of the be
2) The rate of flow is directly proportional to the fourth power of the diameter of

the tube

3) The rate of flow in inversely proportional to the coefficient of viscosity of the
liquid

4) The rate of flow is inversely proportional to the length of the tube

5) The rate of flow is mdependent of the pressure gradient across the tube (1995

L

o “r
5) (1994

-

A sphere of radius a attains a terminal velocity vy when it falls down in a fluid of
coefficient of viscosity | and density d, . The same sphere is found to attain the
same terminal velocity vy when if rises up in a different fluid of coefficient of
viscosity 1; and density d;. The difference of the densities to two fluids (do-d,) is

then proportional to

05)

1y (v 2) MYy 3y Myt 1)V,
a a a’
- 2
4) M 5) =1 v" La (1996)
a o

30 Classified M.C.0. Book 7
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€ higure. In order to maintain the water level at
a height h, water should be h k at a
constant rate of _ suPphﬂ:’I to the tan
0f Q. The rate at which the water should be
supphed . , S I
pplied to the tank to maintain its water level at 2his AT
1 Q2 2) () 1 e ' h SRR { 1997)
) 20 4) 30 5) 40 R e, B
- m=n ==
07) Two 5"""!' metal spheres of equal radii, but different densities p; and p; are
released from rest inside a tall vassal filled with a ||qUI{| of density p . If the
. ¥,
terminal velocities reached by the spheres are v, and vz respectively. the ratio 1..'.
us equal to
11 2) P 1) Py 4) o 5) E.'iE [ 199%)
AR P, PP p: +P
08) A liquid flows through twa capillary tubes which are not connected to cach other.
under the same pressure difference. The internal diameter of the two tubes are in
the ratio of 2:1 and the lengths are in the ratio of 1:2 . The ratio of the rate of flow
of the hquid through the two tubes 1s equal to
1y 3211 2) 161 1) 81 4) 41 5) 2:1 (1999)
09)  Consider the following statements regarding the flow of a viscous liquid through a
narrow tube.
A) Speed of flow 1s maximum along the axis of the tube
B) rate of flow of the liquid is proportional to the internal cross- sectional area of
the tube.
C) Rate of flow does not depend on the temperature of the liquid
1) Only (A) is true 23 Only (A) and (B) are true
3y Only (A) and (C) are true 4) Only (B) and (C) are true
5y all (A), (B) and (C) are true (2000)
10)  The viscous force acting on a sphere moving in a fluid s,
A) directly proportional to the veloeity of the sphere
B} directly proportional to the mass of the sphere
'} inversely proportional to the radius of the sphere
Of the abnrc stptement .
1y Oy (A) is true 2) Only (B) is true 3) Only (A) and (B) are true
4) Only (B) and (C) are true 5} all (A), (B) and (C) are true {2001)
11} Two masses, A of mass m and B of mass 2 m but of the same volume, are released

from rest at time t = 0 at the surface of a deep pond. Which of the following

graphs best represents the variation of the speed of two masses from t = 0 until

they reach the botiom of the pond
A

™. L 11
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12)

13)

14)

15)

best represented by v
v LY LY vi/ V
0 . 0 \ n‘_, 0 = 0 -
U H h o 0] ] 0 H 4
1) 2)

. : the earth surface. The
A small rain drop releases from a cloud at a height H ah,? :':.nm the earth surface j;

vanation of the speed (v) of the rain drop with height

hoo ]
n

Two spheres cach of radius a but of different masses my and mz2 £ oo
(m; > mz) move down at their terminal velocities in a liquid v Fﬂnln
viscosity 1 at the instant shown in the figure, the separation X T :
between the two spheres in being, #+

(1) increased at a rate of 2% g per second.
6mn -~ R
(2)  decreased at a rate of 2= g persecond b
m, = m,
(3)  increased at a rate of E{_" i g per second
(4)  decreased at a rate of % g per second
bmin
m, —m,
(5)  decreased at a rated of ———— g per second (2004)

by

Small ball starting from rest rises through a viscous liquid and reaches its terminal

velocity, Consider the following statements,

A) The upthrust on the ball is greater then the weight of the ball.

B) At the initial moment of the motion the viscous force on the ball is zero.

C) The acceleration of the ball remains constant until the ball reaches the
terminal velocity.

Of the above statement,

1) Only A and B are true 2) Only A and C are true.
3) Only B and C are true 4] Only A 1s true
%) all A, B and C are true (2005}

Two small plastic spheres 4 and 8 of which A is hollow and B 15 solid, made of the
same matenal and having the same external radii are released from rest from a tall
building. Both spheres reach their terminal velocities before hitting the ground.
When the spheres reach the ground,

1) the speed of 4 is greater than the speed of B,

2) the viscous force on A is less than that on 8.

3) the viscous force on 8 is less than that on A,

4) A has taken a shorter time than 5.

5) both spheres gain the same speed (2006)
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16)

ppi iphm With a static charge +4 starts to fall through air under gravity at = 0.
After the sphere _ha'-; reached terminal velocity, a vertically upward electric ﬁclﬂ E
of constant magnitude 1s applied. A short time after the sphere changes direction of
1ns 'lTIl"rlIl."l'Tl.. the electric field is removed.

The variation of the velocity (1) of the sphere with time (1) is best represented bY.

17

18)

19)

20)

21)

A blood vessel of length 0.1m has a radius 1 x 107 viscosity 3.0 x 10 " pass flows
through the vessel at a rate of 1.0 x 10" 'm's'. The pressure difference between the

two ends of the vessels is (take n = 3)
1) 80 Pa 2)8 Pa })0&Pa  4)05Pa  5)0.1Pa (2008)

A small metal sphere of mass 40g is released from rest in a viscous medium. When
the velocity of the sphere is 0.03 m s ', the viscous force on the sphere i1s found to
be 0.1N. If the buoyancy force is negligible, the terminal velocity of the sphere is,

1) 006ms’ 2)009ms' 3)0.12ms' 4) 0.15ms ' 5) 0.18ms ' (2009

A small sphere falls through two columns of immiscible liquid
in a deep container as shown in the figure. If n; and n; are the
viscosities of the two liqgwds, and vy and vz are the
corresponding terminal velocities of the sphere respectively
then,

I mu = N2k 2) Thu Fmeu 3 mivy <= M2

4} Moz N2y 5) Mg = Ny

LE i

w2 — M2~
(2010)

ch more thumb pressure should a nurse apply in administrating an
injection with a needle of nside diameter 0,2 mm compared to a needle of inside
diameter 0.4mm 7 Assume that the two needles have the same length and that the

volume flow rate 15 the same n both cases. | |
1) 2 times 2) 4 umes 1) B nmes 4) 10times 5) l6hmes  (2011/N)

How mu

- EE BN EE W W T mm e e S M W mm wm

A lead ball of radius a is fixed from a toy gap n
water in a large swimming pool as shown in the

figure. The densities of waler and ]:.,ui are o, :::_“_'_':_:,::—::‘_“i:-:-_::'- .
and g, respectively and the vi:-;cuful:.' of water -T2 -

is 1. If the X and Y components of the velocity ~ L=t

of the ball at a certain instanl arc u, a[nl Uy (et == =
r'BSPEE-li\"E'}' then the NIHE,HIIIJ.I!]E'& of  the

corresponding acceleration components at that

instant would be,

-----------------
----------------
-----------------

—— e e g e =

= s = = o e
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22)

23)

24)

X _horizontal Y Vertical
9nu P, _QEP.L
1) el b g —
2a’p,, Pos | 28 Ppp
( Onu
2) 0 1= P |y —T: -+
h pph 23 ‘“r'h
{
3) —th]—”‘— | E= Jg
zﬂ-r‘rh F’ph
9
4) _"I"'h g
2a'p,,
5) 0 []._E-_}E (2012 Ny
pph
As shown in figure, a box is placed on an oil layer of vV
viscosity 1 and thickness d, The area of the surface of E’F

the box in contact with the oil is 4, What should be the

horizontal force F to be applied on the box in order to

move it at a constant velocity v

1) p=04d f':“_":‘l 1) F= 2_; 4) F=6nnAvd 5) F = 6rvAn(2013)
.

Figure shows a section of a long horizontal
rectangular tube of height 0.016 m having
@ large surface area. and filled with a 0.0i6m
lubnicating oil of wviscosity 0.072 Pa s,
What is the force F required 1o drag a very
thin plate P of area 0.4 m’ with a velocity
of 0.02 ms' along the middle plane
between the top and bottom surfaces of the
tube as shown in figure?

1) 3.5nx 10" N 2) Tonx 10°N 3) 36x 107N

4)72 x10°N S)144x 10 'N (2014)

__________________
.........

WA Fa sl

Seven identical metal spheres each of radius R and mass m are packed inside a
hollow spherical comainer of mass 20 m and radius 3R, When this container is
released from the water surface of a calm, deep sea, it moves vertically towards the

bottom of the sea. Once the container has reached its terminal velocity v s 1S

opened and the metal spheres are allowed to continue their motion vertically and
independently towards the bottom of the sea without any influence from the
container. The variation of the velocity (v) of a metal sphere with time (1) is best

represented by,
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23)

26)

When wind blows over the surface of a still lake,
a bunch of water hvacinth Moating on water as
shown n figure is observed 1o move in the
direction of the wind with a velocity v, Consider
the following statements made about v,
(A)Magmitude of v depends on the rate at which
the momemum transferred from  air
molecules to the bunch,
(B) Magnitude of v depends on the viscosity of water.
(C) Magnitude of u depends on the mass of the bunch.
Of the above statements,
1) Only C is true. 2)Only A and B are true.  3) Only B and C are true.
4) Only A and C are true. 5) All A, B and C are truc. (2018)

Two narrow tubes of equal lengths but different radii of Iu:ms&—sccrinns are
connected end to end, and water is allowed to flow through it as shown in the

figure.

If u, and v, are the average velocities with which water flows rJ'm}ugh Cross-

sections of the rubes, and AP, and AF; are the pressure differences built up across
. AP

the tubes as shown, then the rano, E._P; is equal to,

3

1) (ﬂ); 2) E 3) E)E 4) (E 5) (ﬁ)‘t (2016)



PROPERTIES OF MATTER
01)  Elasticity

(01) 2 (02) 1 03y 5 (04) 3 (05) 3 (06) 2 (07) 2
(08) 3 (09) 3 (oy 3 (1) 3 12y 1 (13 2 (14 |
(15) 5 (16) 4 (an 2 (1% 1 (19 § (20 1 21 2
(22) 5 (23) 1 24y 1 (25 1 (260 2 (27 1 (28 4
(29) 4 (30) 5
02)  Surface Tension
(01) § (02) 3 (03) 2 (04) 1 (05) 3 (06) 4 (07)
(08) 1 (09) 3 (10 3 (y 1 {12y 3 (13) 4 (14 2
(15) 4 (16) 1 (17) 4 (18) 12 (19 4 (200 3 (21}
(22) 4 (23) 1 (24) 4 (25) 5 (26) 5 27 5
03)  Viscosity
(01) 3 (02) 5 (03) 2 (04) 5 05y 1 (06) 3 0Ty 4
(08) 1 (09) | (10y 1 (1 Al (12 2 (13) 5§ (14) 1
(15) 2 (16) 2 (17) 1 (18) 3 (19 2 (200 § (21) |
(22) 2 (23) 5 (24) 1 (25} 5 126) 3



