DPP No. : B52 (JEE-MAIN)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]
1 A cubical block of side 'a' and density ' p ' slides over a fixed inclined plane

2.3

with constant velocity 'v . There is a thin film of viscous fluid of thickness 't
between the plane and the block . Then the coefficient of viscosity of the thin

film will be : (Acceleration due to gravity is g)
agtsin® agt? sin® v
(A) n= pagtsing (B) pagt sinv C

_— (D) none of these
v pagtsin®

A thin horizontal movable plate is separated from two fixed horizontal plates P, and P, by two highly
viscous liquids of coefficient of viscosity n, and n, as shown, where n, = 4n,. Area of contact of
movable plate with each fluid is same. If the distance between two fixed plates is h, then the distance h,

of movable plate from upper fixed plate such that the movable plate can be moved with a constant
velocity by applying a minimum constant horizontal force F on movable plate is (assume velocity
gradient to be uniform in each liquid).

h h h
A) 7 ®) 35 © = ©) 3

A rectangular metal plate has dimensions of 10 cm % 20 cm. A thin film of oil separates the plate from a
fixed horizontal surface. The separation between the rectangular plate and the horizontal surface is
0.2 mm. An ideal string is attached to the plate and passes over an ideal pulley to a mass m. When
m = 125 gm, the metal plate moves at constant speed of 5 cm/s across the horizontal surface. Then the

coefficient of viscosity of oil in dyne-s/cm? is (Use g=1000 cm/s?)
metal plate

thin oil
film

fixed horizontal surface

(A) 5 (B) 25 (C) 2.5 (D) 50
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A metal block of area 0.10 m2 is connected to a 0.020 kg mass via a string that
passes over an ideal pulley as shown in figure. A liquid with a film thickness of
0.30 mm is placed between the block and the table. When system is released
the block moves to the right with a small constant speed of 0.090 ms, then
coefficient of visocity of liquid is :
m=0.020kg

(A) % x 102 Pas (B) % x 102 Pas (C)102Pas (D) 4?0 x 102 Pas

A sphere of mass m and radius r is projected in a gravity free space with speed v. If coefficient of

viscosity of the medium in which it moves is 6i the distance travelled by the body before it stops is :
T

R @ 2™ © ™ © ™
2r r r 4r

Two identical spherical drops of water are falling (vertically downwards) through air with a steady
velocity of 5 cm/sec. If both the drops coalesce ( combine) to form a new spherical drop, the terminal
velocity of the new drop will be- (neglect bouyant force on the drops.)

(A) 5 x 2 cm/sec (B) 5 x J2 emisec (C)5x (4)¥3cm/sec (D) S cm/sec.

2

A uniform solid sphere of relative density 5 is released in water filled in a long vertical tube. Its terminal
velocity acheived is V. If another uniform solid sphere of same material but double the radius is
released in the same water then the terminal velocity achieved will be.

AV (B) 4V (C)via (D) 2v

Two uniform solid balls of same density and of radii r and 2r are dropped in air and fall vertically
downwards. The terminal velocity of the ball with radius r is 1 cm s, then the terminal velocity of the
ball of radius 2r will be (neglect bouyant force on the balls.)

(A) 0.5cm st (B) 4cms™ (C)1cmst (D)2cm st

When a ball is released from rest in a very long column of viscous liquid, its downward acceleration is
‘a'(just after release). Then its acceleration when it has acquired two third of the maximum velocity :

a 2a a
(A) 3 (B) 5 © r (D) none of these

A container filled with viscous liquid is moving vertically downwards with

constant speed 3v,. At the instant shown, a sphere of radius r is moving ‘:‘:‘:‘6}:‘:‘: 1,3"0
vertically downwards (in liquid) has speed v,. The coefficient of viscosity is 7.
There is no relative motion between the liquid and the container. Then at the
shown instant, the magnitude of viscous force acting on sphere is

(A) 6tnrv, (B) 12mnr v, (C)18 anryv, (D) 247nmrv,

A rain drop of radius 0.3 mm falling vertically downwards in air has a terminal velocity of 1m/s. The
viscosity of airis 18 x 10~° poise. The viscous force on the drop is -

(A) 101.73 x 10* dyne (B) 101.73 x 1075 dyne

(C) 16.95 x 1075 dyne (D) 16.95 x 10 dyne

Two copper balls of radius r and 2r are released at rest in a long tube filled with liquid of uniform
viscosity. After some time when both the spheres acquire critical velocity (terminal velocity) then ratio of
viscous force on the balls is :

A)1:2 (B)1l:4 (©1:8 (D)1:18
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14.

15.

16.

17.

18.

From amongst the following curves, which one shows the variation of the velocity v with time t for a
small sized spherical body (release from rest) falling vertically downwards in a long column of a viscous

liquid is best represented by :
VA

V. V. V.
(A) (B) © (D)
—>t |/—>t &» t}t

A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,
(A) terminal velocity will be more than 10 m/s  (B) terminal velocity will be less than 10 m/s
(C) terminal velocity will be 10 m/s (D) there will be no terminal velocity

A block of mass ‘M’ area of cross-section ‘A’ & length ‘7’ is placed on smooth horizontal floor. A force
‘F’ is applied on the block as shown. If ‘y’ is young modulus of material, then total extension in the
block will be:

Area'A'
——F
T T
0
(A) F (B) R © R (D) can not extend
Ay 2Ay 3Ay

A particle moves in a plane with a constant speed along a path y= 2x2 + 3x — 4 When the particle is at
(0, —4) the direction along which it is moving is inclined to the X axis at an angle
(A) 63° (B) 72° (C) 27° (D) 0°

Two particles A and B are moving in XY plane. Particle A moves along a line with equation y = x while
B moves along X axis such that their X coordinates are always equal. If B moves with a uniform speed
3 m/s, the speed of Ais.

(A) 3 mis B) %m /s (C) 342 mis D) ——mis

g

A steel rod is projecting out of a rigid wall. The shearing strength of steel is 345 MN/m?2.The dimensions
AB = 5cm, BC = BE =2 cm . The maximum load that can be put on the face ABCD is:(neglect
bending of the rod) (g = 10 m/s?)

(A) 3450 Kg (B)1380 Kg (C) 13800Kg (D) 345 Kg
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Four uniform wires of the same material are stretched by the same force. The dimensions of wire are as
given below. The one which has the minimum elongation has :

(A) radius 3mm, length 3m (B) radius 0.5 mm, length 0.5 m

(C) radius 2mm, length 2m (D) radius 3mm, length 2m

Two light strings, each of length ¢, are fixed at points A and B on a fixed horizontal rod xy. A small bob
is tied by both strings and in equilibrium, the strings are making angle 45° with the rod. If the bob is
slightly displaced normal to the plane of the strings and released then period of the resulting small
oscillation will be :

X A B. y
45° 45°
14 /4
(A) 2% 22t (B) 2n Var (C) 2x \/Z D) 2 |-
Vag
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Sol.

2=

A cubical block of side 'a' and density ' p' slides over a fixed inclined plane with constant velocity 'v'.
There is a thin film of viscous fluid of thickness 't ' between the plane and the block . Then the
coefficient of viscosity of the thin film will be : (Acceleration due to gravity is g)

Yol ad 8 p &1 Uh TSR bl Th ReR 70 dd R 3 a7 v 4 fBaadr 2| a1 9 e & 7

t AICTS @ T &9 @I Udel fhed 8 | A1 Udell fhed &1 I UNd B | (o $ BRYT @RI g B)

<

2
(B) pagt’sing (C) —Y— (D) none of these T & FIE &
\Y pagtsin®

Viscous force (I d¢1) = mg sin 6

N agtsin®
(A*) n = %

A % =mg sind or na? — =adpg sind

4—|-|<

"= tpgsvmea

A thin horizontal movable plate is separated from two fixed horizontal plates P1 and P2 by two highly
viscous liquids of coefficient of viscosity n1 and n2 as shown, where n2 = 4n1. Area of contact of
movable plate with each fluid is same. If the distance between two fixed plates is h, then the distance h+
of movable plate from upper fixed plate such that the movable plate can be moved with a constant
velocity by applying a minimum constant horizontal force F on movable plate is (assume velocity
gradient to be uniform in each liquid).

TP gl Afast I B AT wie &1 ReR &fdS wiei P1 @ P & W8 W AW WH &dl B AR
g% HRdl & RS TIFa1 OIE n1 @ ne FIETGAR § 98l n2 = 4 T SR AWT =i & IS <9 B
A1 FHD A% F9H ¢ | Al SH ReR wiel & 789 g h 2 @1 g0 hy &1 % FW arell Rer wie &
T B TP dTell ©ic W g 2| A1 39 A9 &fds F9d 99 F &1 99 fbaen g @iy & afa &
G- AY =i ad 97 9 10 &R 96 (I8 7Y {6 9da g9 § I yqurar 99 8)

P1'_ _____________ '1\
T CLIIIEMSIIIIEh,
h eV

h « h
(A)Z (D)§




Sol.

Soln:

Sol.

Let v be the velocity of the movable plate and F is equal to viscous force

AT T AR A7 AT B qve 9 F HE 9o & _IeR 2 |

A =9y p=h
dh, 3

Y,
F= —+
{m h, nzh_h1

A rectangular metal plate has dimensions of 10 cm x 20 cm. A thin film of oil separates the plate from a
fixed horizontal surface. The separation between the rectangular plate and the horizontal surface is 0.2
mm. An ideal string is attached to the plate and passes over an ideal pulley to a mass m. When m =
125 gm, the metal plate moves at constant speed of 5 cm/s across the horizontal surface. Then the
coefficient of viscosity of oil in dyne-s/cm? is(Use g=1000 cm/s?)

TP JIATGR G7fad wic @ f39g 10 cm x 20 cm 81 0.2 mm ACE & dd & UH Tdel fhed ©ic Bl
ReRr &fs 98 9 o1 Bl © | Th AGY SKI Pl ©Ic A SISl Wil & a1 I8 T T eyl R |
ToRd g4 TP S99 m A T & | S m = 125 gm, T g1fcds wie &fds aa8 ) 5 cm/s @1 Fad =md

H T S B | AT JA BT WEATNS dyne-s/cm? H BT (g=1000 cm/s?) -
metal plate gifeqd @i

fixed horizontal surface
(A) 5 (B) 25 (CY 25 (D) 50
The coefficient of viscosity is the ratio of tangential stress on top surface of film (exerted by block) to
that of velocity gradient( vertically downwards) of film. Since mass m moves with constant velocity, the
string exerts a force equal to mg on plate towards right. Hence oil shall exert tangential force mg on
plate towards left.

WEA PN hed B FW Fd8 W (WAd gRT ARG ) Wi ¥d ufdea den e &1 997 gaom
(SR 1 BT 3IR) F1 U e | Ifd TFAE m 79 9 ¥ 10 wRar B, SN wie W IR 3R mg
% TR g IRINAT FH g | S T ©ic W 1T 3R TRRET 9d0 AR IR B |

_ F/A _125x1000/10 x 20
T (v-0)/Ax  (5-0)/.02

A metal block of area 0.10 m? is connected to a 0.020 kg mass via a string that passes over an ideal
pulley as shown in figure. A liquid with a film thickness of 0.30 mm is placed between the block and the
table. When system is released the block moves to the right with a small constant speed of 0.090 ms™,
then coefficient of visocity of liquid is :

g% 0.10 M2 H1 U 91 B <id SR &R 0.020 kg S I ST AT 8, ST A< iRl & SR 4
AR [oR @B &1 0.30 mm AICE & Th d Bl hed b 9 <aa & Aed Reyd 2| 9 o a1
BISl WA &, <id Rl R F9d g a1 0.090 ms™' &/ Y #xal 8 | 99 %9 $T W1 oIS & —

n = 2.5 dyne-s/cm?

m=0.020kg

W Dx109Pas (@) 2x10%Pas  (C)102Pas (D) L x107Pas

Shear force 3TwUT 91 F =T =mg=0.020x 10=0.2N

Shear stress on the fluid &a W JTHYY Hfdgel = Ik 5
Strain rate figRI & = 2 = &03
¢ 0.30x10"
stress gRea _ 2(0.30x107°) _ 20

= = ="—x103Pas.
strain rate fagfl &= (0.090) 3



Sol.

Sol.

Sol.

A sphere of mass m and radius r is projected in a gravity free space with speed v. If coefficient of
viscosity of the medium in which it moves is 6i the distance travelled by the body before it stops is :

s
m S&HE T r B &1 e U [oasied e Hovodrd | uefia fear o 2 ) afe e s
Wﬂﬁ?ﬂa%mww%%,aﬁaﬂmmﬁﬁlﬁmﬁwaﬁﬁﬁ:
s

mv 2mv o mv
o ®) (€
r r r

The only force acting on the body is the viscous force

five W) dact U I & oIl B

() ©) 7

Here I=1 , m\;d—v = Bmmrv=—rv
X

0 X m
%
:Imdv:j—rdx = X=—.
v 0

Two identical spherical drops of water are falling (vertically downwards) through air with a steady
velocity of 5 cm/sec. If both the drops coalesce (combine) to form a new spherical drop, the terminal
velocity of the new drop will be- (neglect bouyant force on the drops.)

31 UHEAM MATHR I & 4 ga1 § SEaier - AR & ® dJon s9ar W 971 5 9#/9. 2 | af |t
g2 oo W g R T AR g8 991 < 1 93 g8 B G 99 1B — (§8 W SCAdT g Bl

O )

(A) 5 x 2 cm/sec (B) 5 x V2 emisec (C*)5 x (4) " cm/sec (D) %cm/sec.
(A) 5 x 2 3+ /9. (B) 5 x V2 [ /9. (C)5x (4) "*u# /4. (D) % I/

When two drops of radius r each combine to form a big drop, the radius of big drop will be given by

99 r oA @1 Q1 iR §gad B 99 g 99 A 991 € @1 foar g |

i7tR3 = 4—nr3 +4—7Tr3
3 3 3
or R3=2r8 or R=2"3
2 2 1
Now V_R — (EJ = 23 — 43
Y/ r

Vr= 5x 43 cm/s

A uniform solid sphere of relative density 5 is released in water filled in a long vertical tube. Its terminal
velocity acheived is V. If another uniform solid sphere of same material but double the radius is
released in the same water then the terminal velocity achieved will be.
THAA T o el R Aed g9@ 58 g9® IHl 9 W g3 oWl HEER  Tell B A< BISI
I B | S99 §RT U< AA 9 V2| AT IR FHN 319 e b1 Ui 98 of 9 g e o A
I I A Ve WR 3 $HHT WA I B —
(A)V (B*) 4V (C)V/4 (D) 2V
Initially the terminal velocity V of sphere of radius a is

Wett = 6mnaV ... (1) (Werr = weight — Bouyant force)
As the radius is doubled, mass is increased to 8 times and new terminal velocity will be

8West = 6nn2aV'.... (2)

from1and2 V'=4V
e a® Mot & AHRT ITVE

Werr = 6mmaV ... (1) (Werr = 4R — IITd §e)
S S g @t Sl B S 8 AT B o AT WM a9
8Wesr = 6nn2aV'.... (2)
FHBIOT 19 2/ V' =4V



Sol.

Sol.

Sol.

Two uniform solid balls of same density and of radii r and 2r are dropped in air and fall vertically
downwards. The terminal velocity of the ball with radius ris 1 cm s, then the terminal velocity of the
ball of radius 2r will be (neglect bouyant force on the balls.)

T HE 3 I @1 g9 FHF ' e 3% raen 2r 8 SHd ga1 § Brel Wil ® | 9 SR A
iRt @ B rat fig &1 AT 9T 1 em s @ T9 35g1 2r Y AT w1 ARG I R/ OB —(ITATa

el B 0T AH)
(A)0.5cm s’ (B*)4cms™ (C)1cms™ (D)2cms™
At equilibrium FTRIGRR TR
mg=6ranrv  or p%re’g = 6nnrv
v _ (1)
L= 5 or var = (vr) x4 =4 cm/s.
Vor  (2r)

When a ball is released from rest in a very long column of viscous liquid, its downward acceleration is
‘a’(just after release). Then its acceleration when it has acquired two third of the maximum velocity :

9 TP g fORM W WHE 99 B Uh AW W H BISI Sl 8, SH®T A P IR @RV ‘@’ B (VIS B
@R 1) TP TRV AW BRI O1F I§ AHTA 997 $T a1 R8s I < IRl ¢ |

a 2a a ! !
(A*) = (B) == (C) = (D) none of these 79 | ®I &
3 3 6
(A)
6mnrv, 6mnr :—zsv,= % W,
(ﬁ W, = 6mnr v,
Weﬂ Weﬂ Weﬂ
when the when the ball attains when the ball attains
ball is released terminal velocity 2/3“ of terminal velocity
Figure (1) Figure (2) Figure (3)

When the ball is just released, the net force on ball is West (= mg — buoyant force)
The terminal velocity ‘vi of the ball is attained when net force on the ball is zero.
Viscous force 6mnr vi = Weg

When the ball acquires %rd of its maximum velocity vs
. . 2
the viscous force is = 3 Wet.
. 2 1
Hence net force is Wes — 3 Werr = 3 Wert

. L a
required acceleration is = 3

(A)
6phr v, 6phr §V,=§We,,
? W,, = 6phr v,
Weﬂ Wdl Weﬂ
SERIE 9 g WA 9 9 3T WHET 97 B
BIS! A1 B g B oA @ 2/3° g B oA @
Figure (1) Figure (2) Figure (3)

Tq T BIE! OIRM 8 A1 7 W FoA 9 Werr (= mg — STATTD T)
T BT WA 9T vf 9 T W FA 9 LI B
‘ T g1 6nnr vi = Wer

9 I $9PT SIfABTH I vr BT %rdémumao?‘cﬁ%aﬁ

mrrraa%=§weff.
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Sol.

1.

Sol.

12,

Sol.

13.

T UBR G 9 & Werr — %Weff = %Weff

mw%%

A container filled with viscous liquid is moving vertically downwards with constant speed 3vo. At the
instant shown, a sphere of radius r is moving vertically downwards (in liquid) has speed vo. The
coefficient of viscosity is n. There is no relative motion between the liquid and the container. Then at the
shown instant, the magnitude of viscous force acting on sphere is

TS U3 Sl 6 U@ TI9 g9 9 T B 9 g @ RE 9d ard 3vo W Ty R @ 2 A W avr R US

r s & Men TR M B R®RE (59 H) vo I F A FR T B | WA NG n B UH T 99 B
7Y B IS MY TE B 1 A 39 A T U R M R W I BT GRAT & —

(A)6mnrvo (B*)127nrvo (C)18 tmrvo (D) 24 tmrvo
Relative to liquid, the velocity of sphere is 2vo upwards.
.. viscous force on sphere = 6nnr 2vo downward= 12 n r vo downward

o9 P Ael, Mol BT I 2vo HIWR Pl aXB 2 |
M R WM Gd = 6nnr 2vo A B @B = 1211 Vo I B TRE

A rain drop of radius 0.3 mm falling vertically downwards in air has a terminal velocity of 1m/s. The
viscosity of airis 18 x 10~5 poise. The viscous force on the drop is -

Fed A AR g3 0.3 il fBrsar @) vop awl &) g8 &1 ag § A 99 1 H/AL g 9y B gEar 18 x
107 poise § | §5 W M Il &—

(A*) 101.73 x 10~ dyne (B) 101.73 x 105 dyne
(C) 16.95 x 105 dyne (D) 16.95 x 10~ dyne
(A) 101.73 x 10~ 184 (B) 101.73 x 10~ 14
(C) 16.95 x 10™° 18 (D) 16.95 x 10~ 181

Viscous force (19 &) =6 inrv = 6r x 18 x 107° x 0.03 x 100 = 101.73 x 10~ dyne.

Two copper balls of radius r and 2r are released at rest in a long tube filled with liquid of uniform
viscosity. After some time when both the spheres acquire critical velocity (terminal velocity) then ratio of
viscous force on the balls is :

r e 2r e o1 1 AT @ AT B T @EG P 59 A W ) Afer § Rermeaven | o fear
2| BB A UTAN 9 QA 1] HIFS 99 (I ) W PR A § Al &I W M Tl BT U
BT |

(A)1:2 (B)1:4 (C)1:8 (D) 1:18
Mg —fs=Fy = %nr3(pm - p|)g =Fy

From amongst the following curves, which one shows the variation of the velocity v with time t for a
small sized spherical body (release from rest) falling vertically downwards in a long column of a viscous
liquid is best represented by :

TP BIC ATHR B! TP MATPR a8 DI TP o W™ § I WA & 59 H Feer R & fog 971 v
HT G t D T Fe SWYF TH BT © | ([@¥g B R | gaa fHan S 1)

VA

V. V. V.
(A) (B) (C) (D)
—>t |/—>t &» t}t
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14,

Sol.

15.

Sol

t
The speed increases and become constant. Therefore the graph thatg best represents the velocity as

function of time is
V.

t
Il dedl & 9 I 81 S 2 | 31 98 U Sl {6 I BT 99T & A1 Bold SR I8 2 |

A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,

TH 3 Wl I § 10 M/, WA 9 ¥ fRar 21 Ik g9 fafa #§ v s —

(A) terminal velocity will be more than 10 m/s  (B) terminal velocity will be less than 10 m/s

(C) terminal velocity will be 10 m/s (D*) there will be no terminal velocity

(A) =T 97T 10 m/s & 3AfdH B (B) ArT=d 971 10 m/s & &H &I

(C) ¥\ 97 10 m/s BT | (D*) I81 ®Is WART 97 F& BT

In absence of viscous force, velocity of sphere increases with distance. So there wil be no terminal
velocity.

T 9 B GuRARY #, Mt &1 I g F |1 ggq1 A 2 | A T8l Pre A 9T TE B0 |

A block of mass ‘M’ area of cross-section ‘A’ & length ‘¢’ is placed on smooth horizontal floor. A force
F’ is applied on the block as shown. If ‘y’ is young modulus of material, then total extension in the block
will be:

S ‘M’ AR PIC HIBA A G T8 0 B YHl Frd afas B2 W @ 8| TP 99 ‘F’ e W
SR AR AR fHar S g1 e y ugred &1 971 qos 8 @ [ea § fol IR B8R |

Area'A’' ?ﬁ/:ﬂb_c'[ A
é—) F —~——F
T T T ooy
¢ ¢
F¢ F¢
A) — B*) ——
(A) Ay (B%) 2Ay
(C) 3FT£ (D) cannot extend faRdR &1 & FdhdT |
Yy
(B)
dx dx
—x— | dB
9B T+dT
T +
| Tt g a4 B
—
—
g9 B
[T —_I—
Acceleration (<a¥vl) a=F/m
then (ar) T=mx F_Fx
L m /7
Extension in 'dx' element (dx 3reiel # fI=IR) — d6 - Tdx = Fxax
Ay LAy

Total extension (Ho fIwIR)

5= jdex _F¢
5 (Ay  2Ay
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Sol.

17.

Sol.

18.

Sol.

A particle moves in a plane with a constant speed along a path y= 2x2 + 3x — 4 When the particle is at

(0, —4) the direction along which it is moving is inclined to the X axis at an angle
e Ul fhdl Ia § U y= 2x2 + 3x — 4 & Irgfaw Faa T | fefia & m9 #o1 95 (0, 4) W § 9
@ I fF fden X 9 fe| dror w® g

(A) 63° (B*) 72° (C) 27° (D) Q°
(B)

dy

—=4x+3 =3 (atx=0)

dx

. tan06=3

0=72°

Two particles A and B are moving in XY plane. Particle A moves along a line with equation y = x while
B moves along X axis such that their X coordinates are always equal. If B moves with a uniform speed
3 m/s, the speed of Ais.

S BT ATl B, XY T H i & TP FU1 A, y = x AHIGROT drell @1 & e S&fd $01 B, X &
IR 39 yeR TR 2 &% s X fFdenie wen e 99 ved § 1 I FU1 B Ueh FAM 91 3 m/s, A
il 81 a1 A @1 =1 Bl

(A) 3m/s (B) %m/s (CH 3.2 m/s (D) %m/s
(C)

Vcos45 =3

~v=3J2 m/s

A steel rod is projecting out of a rigid wall. The shearing strength of steel is 345 MN/m?2.The dimensions
AB = 5cm, BC = BE =2 cm . The maximum load that can be put on the face ABCD is:(neglect
bending of the rod) (g = 10 m/s?)

Th W B TS §¢ AR ¥ RIFGAR 9% P IR W g8 | Td @ Wit Gmed (shearing
strength) 345 MN/m2& | fdad AB = 5cm, BC=BE =2 cm | Jfd&dq AR S %o ABCD W I Adhd

2, B (B B A B AT A7) (g = 10 m/s?)

(A)3450 Kg (B)1380 Kg (C*)13800Kg (D)345 Kg
F = shear strength x area on which shear stress acts

F = weffa ygerdt x &oha T R T ufdee areka 2|

345 x 108 x 4 x 1074

138000 N = 13800 Kg
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Sol.

20.=

Sol.

Four uniform wires of the same material are stretched by the same force. The dimensions of wire are as
given below. The one which has the minimum elongation has :

A uerd & TH FA (uniform) IR AR FAM 99 9 @ A0 2| aR) @) R e Ry eaR 2
B TP IR BT YAR (erg H gfs), g« 8 - —

(A) radius 3mm, length 3m (B) radius 0.5 mm, length 0.5 m
(C) radius 2mm, length 2m (D*) radius 3mm, length 2m
(A) a1 3mm , &g 3 m (B) f3r=a1 0.5 mm, &S 0.5 m
(C) fr=a1 2mm , @=TE 2 m (D*) 311 3mm, TS 2m
AN = Ff = Al o Lz

nrey r

Only option 'radius 3mm, length 2m’ is satisfying the above relation.
Fad fAFed g 3mm, T=TE 2m' SR T BT FIT Al 2 |

Two light strings, each of length ¢, are fixed at points A and B on a fixed horizontal rod xy. A small bob
is tied by both strings and in equilibrium, the strings are making angle 45° with the rod. If the bob is
slightly displaced normal to the plane of the strings and released then period of the resulting small
oscillation will be :

A TRE (B QA T IRTAT Teaq AT B xy d Rer fIgeit ATB R dft g€ 21 TP s i
P aF R § RAGER ST o 2 | araen 3 IR|AT B 45° P07 90 2 | IR A B
RTAT & Td & Taq ArsT A1 fRenfia a)e o a1 97 @1 4RVEN 3req e+ &1 AaddIa BT |

X A B. y
\ /45° 45°\/"
¢ ¢
(A) 2n @ (B) 2n @ (C) 211\/Z (D*) 2n L
g | g g J2g

Resulting torque on the bob = mgi sin®

2

2
MI of bob about axis xy = %

For small angle 6

dfg W IR Faregel = mg %sine

2
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