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PHYSICS

81. If energy E, velocity V and time T are taken as ﬁmdamental quantities, the
dimensional formula for surface tension is : _
48 E, 3550 V 500 wosh T 03D @6y oo 85570 duwd, Sodsgssh
D8 _ e

E! %'2 TSR - i B VvIT @ BN T

82. A block of mass ‘m’ is connected to one end of a spring of ‘spring constant’ k.
The other end of the spring is fixed to a rigid support. The mass is released
slowly so that the total energy of the system is then constituted by only the
potential energy, then ‘d’ is the maximum extension of the sprmg Instead, if
the mass is released suddenly from the same initial position, the maximum extension
of the spring now is : (g—aceeleratwn due to gravity)
ALY n.wvos’ok o (ot GuEy af VI0 ‘m m’ |SSgeie Qaynd Jogedo
I ee0. [RYoh Gndy Todd DSTH FHEHd weroeds DAcdH. S 53655
o, Avgo ¥ Bseo b8 48 S @&ngmm (S5 3oe3R aaﬁ:&am
Do DD, ©HE> @306 633:5& 608 avgd ‘d. seEers, @5630"33 ©3
FDFSo Hod FoEm SO0, FRome 07 Bos ol

_ (g—-ﬁ:vcﬁég éscfuo)

) oo » 2 B T @ 4d

83. A particle is projected up from a point at an angle 0, with the horizontal direction.
At any time ¢, if p’ is its linear momentum, %’ is the vertical displacement,
“’ is the horizontal displacement, the graph among the -following, which does
not represent the variation of kinetic energy & of the projectile is :
a8 Dok S8 ol §8s S8y 6¥8° 0 §wmo Shwwmr af S‘mvba_
28 (BES80 Inoth, & woo ¥ 5656;3“. ‘P Q3 Bheo LcSaSSSHo ®,
3 desh B%S@o%’éﬁn o, F D S0z SSrosd PIPoUHd ©HEod, 'o*:r:S
SrhS rHes® ‘Hox ¥8 F et 0080 |

N IS N e

y— - t—> £—> Pi—s

® © @)
(})/(kaph ® (@ Graph (3) Graph @ (40 Graph @)
B/erab @ 2) o ® @) = © @ = O
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84. A boy of mass 50 kg is standing on a weighing machine placed on the

floor of a lift. The machine reads his weight in Newtons. What is the reading
of the machine if the lift is moving upwards with a uniform speed of 10 m/sec’.
(g = 10 m/sec?)
55308 50 kg Ko somyon, 05 Jop 90dS pHPHSD &rd dboEoHd (‘Gem.“nﬁ
AT & © HoE0 WHHWH &J‘gmgué‘“ Brdi%08. ©w OF) 10 mifsec? e:
o¥be 588° 8 IOKLHHE, Moo godod BBors : (g = 10 misec?)
(1) 510N (2) 480 N (3) 490 N 500 N

85. Six marbles are lined up in a straight groove made on a horizontal frictionless
surface as shown below. Two similar marbles in contact, with a common velocity
v collide with a row of 6 marbles from left. Which of the following is observed ?

—

(1)  One marble from the right rolls out with a speed 2v, the remaining marbles
do not move .
Two marbles from the right roll out with speed v each, the remaining marbles
do not move

(3)  All six marbles in the row will roll out with a speed v/6 each, the two
incident marbles will come to rest

(4)  All eight marbles will start moving to the right, each with a speed
of v/8

8o ifmu:ctﬁénm. 88z SSrod¥orr chtS& a’no’m g S0 WhE 8K

mEE° e 5% SEET DEHRETmon. HOE® el Todk SE¥ Afe:

adnd 350 v 8% S0%=, dEh 3% Hod e 5% Sxs 4 ST 855,

808 &=6° BV asa'sam:sﬁmme»m?

=i L)

e e e

1M , =8 2 5‘ ef &0 5863H Hod FHHos, 4 I P IIYH
a8 58 8 v a®, 58 3% Hod Sod> e Eotheron, &8
8%%en H0o5SH

(3) ©J) ek GPw &8y Hd S8 v/6 &° E°¢harow, S&J0 FodE Tok
0 dHo ‘035 SehBoemon

9 o NN ﬁ°€’w 28758 S8 0/8 8° %83H% SDoSwo FEoDF ow
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A body of mass 5 kg makes an elastic collision with another body at rest and

AM 2009 A

continues to move in the original direction after collision with a velocity equal
to 1/10th of its original velocity. Then the mass of the second body is :
(SSgoe® b kg fo e QP e ?:336‘ ayy &Y IHH8° ?383:&33’ |
oDErS0 3D, 85 870 Kot 1/10 5 SokKe J508° &°9 6¥6°F IoJwo
EESrOR08. wond Tosd Sk ) |SSgoeR

4.09 kg (2) 05 kg

(3) b kg _ (4) 5.09 kg

87.

The acceleration due to gravity at a height ‘A’ above the earth’s surface is
9 ms2 If g =10 ms 2 on the earth’s surface, its value at a point at an equal
distance ‘A’ below the surface of the earth is :

Erd aE08e0 BE N o0& S& HeEy Sywo 9 ms. gl wL8Seo &g
g =10 ms” wond, grd GubSvo B8 IS SO0 W SE Ko Doy
ﬁfg % Qend !

1 9 ms?> (2) 85 ms>

@) 10 ms> ) 9.5 ms

A simple pendulum is executing SHM with a period of 6 sec between two extreme
positions B and C about a point ‘O’. If the length of the arc BC is 10 cm, how
long will the pendulum take the move from position C to a position D towards
‘0’ exactly midway between ‘C’' and ‘O’.

(1) 0.5 sec (P,)/l sec

(3 15 sec 4) 3 sec

Sregganl Do) ‘O Store Tod &6 a:ma: B &8a C o &g So¥
Foed¥ Sodo SO o on 6ol GlorsSdy medw 6 EH. WK
BC &73a) 10 em wond, C &H8as 0 © &gy Botd3sS D o f‘:s;maa S80e
‘O 8%cr ' C Sod FOowerQs a’:'ag SO &

@ 05 8 @ 1 25

@ 16 5 4) 3 ¥
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A light rod of length 100 ¢ms is suspended from the ceiling horizontally by means
of two vertical wires of equal lengths tied to the ends of the rod. One of the

wires is made of steel and is of area of cross-section 0.1 cm?. The other wire

AM 2009 A

is of brass and of area of cross-section 0.2 cm?. The position from the steel wire
along the rod at which a load is to be placed to produce equal stresses in both
wires is : (Yoo = 20 % 101 dyneslcmz; Yirass = 10 x 10! dynes/cmz)

S8rS PdHes Ko Todk Jwdh 8K ¥4 Tod FFo%k DhHod §8m
SSrodSorr F&y Hodl JordSlaeth. s’@ 808 88, o= &S 100 em.
D 8KE® wy 8K oy 8® Dabwsod. ol HEgHE Fwegsy 0.1 cm’.
3678 &4 5888, @D SFgiE Seogan 0.2 cm?. &8 Bodh BKes® BSesS
BBuerod adfjo Dave=d8, 8 Joo Ay 84 Hod D FIo S
a8 gedsnd dodsSa?

— 11 21 _ 11 2
(Y g = 20 % 107 3opfem® Y,y = 10 x 10" @splem’)
100 m/'z/oo
(1) 3 cm | 3 cm .
3) 50 cm (4) 75 cm

Eight drops of water of 0.6 mm radius each merge to form one big drop. If
the surface tension of water is 0.072 N/m, the energy dissipated in the

process is :

pETp R argrdan 0.6 mm o o WG A DoPHer FOL &F DY
Bothspd dtxow. 08 Sodsss 0.072 N/m wond, 3 SBHE° IDSHa0
Schg 48 :

1) 16 x 107 J (9)/4.15-.-: x 1077 J
@ 20751 x 107 J 4) 8nx 107 J
Rough Work
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A syringe of diameter 1 em having a nozzle of diameter 1 mm, is placed
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horizontally at a height 5 m from the ground as shown below. An incompressible
non-viscous liquid is filled in the syringe and the liquid is compressed by moving
the piston at a speed of 0.5 m/s, the horizontal distance travelled by the liquid
jet : | (g =10 ms™?)
pgian lmm o So 26 4, 1 cm arglsn Ko HBodd), §8s SSrostore,
G o0 5m dHIE S008” SrdIw™ dodT. LO0BE® wSoddy, &y e
o8 (S5 Nod, $80.5m/s 8° sndeowd) JOSBED (Sarl SobdgE ¢ Bhe,
vod, |88 oY |Sotrmo W 8 SSrodS Sredo : (g =10 ms )

1D 126m (2 2 m (6)/ 50 m 4 T5m

A clock pendulum made of invar has a period of 0.5 sec at 20°. If the clock is
used in a climate where the temperature averages 30°C, how much time does
the clock lose in each oscillation : (for invar o. = 9 x 10”/°C and £ = constant)
2.25 x 107 sec @) 25 x 107 sec

@ 5x 107 sec 4) 1.125 x 107° sec
agb8° DHAS KBarEY So¥o Gk sSYS weo 20° S8 0.5 DEK
FerSng St alPrs 30°C ooy S0HHeE® & HAEEG SEIHS,
&8, &%0%06®, 8 5°6% L weo Dod?

(8oe 5% a 9x107/°C, g = am'os’o)

fu/zzsxm‘a @ 25 x 107

@ 5x107 % 4 1125 x 10°% 3
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93. The volume of mercury in the bulb of a thermometer is 108 m® The area
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of cross-section of the capillary tube is 2 x 1077 sq. m. If the temperature
is raised by 100°C, the increase in the length of the mercury column is :
(Ygg = 18 x 107°7°C)

n¥ GHEPIND vepd® @ PEOT oS Soarman 1070 m’. Yoty Hsgidhs
Seeogsn 2x 107 5. m. @2EES 100°C & o0, EUS FoFH TEHEER
BHEL: (g = 18 x 107°7°C)

(1) 18 em (2) 0.9 cm ab/ 9 em (4) 1.8 em

94. An ideal gas is subjected to a cyclic process ABCD as depicted in the P-V
diagram given below,

808 ady¥ PV S0s0s® S80dsmre of 688 o ABCD o Sifas
S8 8 Blboe

1A B

s

D

5 o

N—=>

Which of the following curves represent the equivalent cyclic process ?

oond, 808 ond¥ SEswed® 8 B Sdod BBN% HeogHHEos?

A - Ak P et
N R I [ I
C C

D D D I C
T— T—> _ T— P>
@ © @
m/ A 2 B. @ C 4) D
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The thermo-emf (E) of a certain thermocouple is found to vary with temperature
t (in °C) in accordance with the relation :

AM 2009 A

E it
= 40¢ - —
20
where 7 is the temperature of the hot junction, the cold junction being kept at
0°C. The neutral temperature of the couple is :

of Gddr @ Agueyel wodsn (E) o388 afs ¢ (°C o6°) &°
808 Bowogo Hmedod gc{,ﬁonﬂ SrtH&o0b. .

‘,2

E=40t-—

20
g8 8 t 38 Sof Gy @Y, ¥8o Jod 0°C S8 vowod. wond oY
sas AN ; g N

P L ;

(1) 100°C 2  200°C 3 300°C aw”” 400°C

How much heat energy in joules must be supplied to 14 gms of nitrogen at

room temperature to raise its temperature by 40°C at constant pressure ?
(Mol. wt. of Ny = 28 gm, R = constant)

68 oS S5 axy 14 gm o FJEaS aVEHESH, W8 Luso & 40°C

o RoWerdd ordd BoRe JTongobhy dwued, ¥ET?
(Ny 308y, mogrdsy = 28“gm, R = ?gcooa’o)

(1) 60 R (2) 60 R 70 R (4) 80 R

Three rods of same dimensions have thermal conductivities 3K, 2K and K
respectively. They are arranged as shown below :

28 Dbwifo SHrd Flo aSHS Huww 3K, 2K Koo K 808 Seo&®
SebSwr o Shod Voo I
50°C
2

100°c—3 % T

NN°C
What will be the temperature “I” of the junction ?
Nefs %8E° od Jod eBHS?

\1/ 200, 100, ) 50,
3°C @ ¢ @  75C @ °C
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A theatre of volume 100 x 40 x 10 m” can accommodate 1000 visitors. The
reverberation time of the theatre when empty is 8.5 sec. If the theatre is
now filled with 500 visitors, occupying the front-half seats, the reverberation
time changes to 6.2 seconds. The average absorption coefficient of each visitor
is nearly :

$S58Smman 100 x 40 % 10 m? Ko wf Se6® 1000 Ho8 [(SfKes H=6%
Foolberth. Hen g aRHNE o (FBNE oo 85 IR, g
Heen Insd o e SnE® 500 D %es 55“&.30'33 S8 s 6.2 DESHO%
Srges:06. wond e8° Fr (PE50 Sde TPHo Hofsn godowm :

0.6 (2) 05 (3) 0.45 4) 07
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An observer is standing 500 mts away from a vertical hill. Starting from a point
between the observer and the hill, a police van moves towards the hill with uniform
speed sounding a siren of frequency of 1000 Hz. If the frequency of the sound
heard by the observer directly from the siren is 970 Hz, the frequency of the
sound heard by the observer after reflection from the hill (Hz) is nearly :
(Velocity of sound in air = 330 m/s)
&8 Qendd) 5°0d% 500 m ¢ Ergod® a¥ S0R0HE DWIR BT Em. SoJ0H®,
EPod% g Mo ef Dot Hod of DS g $H888°%, TS1psgo
1000 Hz. §o DOSSH arads §od 3HIL SO 08: 5080 ES etfoou

53y 600 Joe Do aod PoSHIgEn 970 Hz Fod oD SovsySo

BodS dows Ho%oHd DI GO FSHIgsw Hz 6%

(ed&*® (28] Se5 330 m/s)
(1) 1042 @/ 1031 3 1022 (4) 1012
100. Four light sources produce the following waves :
() y; =a sin (0 + 4 (#) yy = a sin 2wt)
(i) yg = a’ sin (0 + ¢y) (iv) y4 = a’ sin (3wt + ¢)
Superposition of which two waves gives rise to interference.
(1) (i) and (i) (2) (i) and (i)
(\3;/(1') and (i) (4) (@) and (iv)
TPenth o8 ad¥sies S 1808 redth Sfodsneod a&)fo dEow
@)  y; =a sin (0 + ¢ (@) ¥y = a sin (201)
(@) y3 = a’ sin (W + §) (iv) y4 = @ sin Bt + ¢)
oowd, & Bodk SGohSve wergfiHc SBYYER D08,
(1) _ @) sodase (i) ' (2) (i) SBosw (i)
(i) 8o (k) (4) (i) S0cse (iv)
Rough Work
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101. The critical angle of a transparent crystal is 45°. Then its polarizing angle
s :

AM 2009 A

ef PISGE SBHo GwEy bl Fadn 45° eawdod KIe Fladn

(v/ 0=ta£-‘(J§) @ 0=sin" (V2)

3 O=cos’ [le’) @) 0=cot™ (V2)

102. Two light beams produce interference pattern to give maxima and minima on
the screen. If the intensities of the light beams are in the ratio of 9 : 4, then
the ratio of intensities of maxima and minima is :

Joth o8 Howrw, STHS ﬁﬁﬁ:m,'&ﬁ&:w Ho g8 ety a0
don. od posre HEEw 9:4DHYE® a0, HOY, Lo SIS0 DHHY;

1 3:2 @ 5:1 W 2%5:1 @ 9:1

103. A glass slab of thickness 8 ems contains the same number of waves as 10 cms
long path of water when both are traversed by the same monochromatic light.

4
If the refractive index of water is —

3 the refractive index of glass is :

28 DESY w08, Hodo 8 cm e o ow B8E° (Sosrmo IHIHE,
10cm © &P o I8 5g06® Fatrmo ILSHD SSrS Sowy Ko SFomen

4 .
dfGeron, 08 SEFSS oo , vwd, me JEFSS Hefo Jwd :

3
w8
3 (2)
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104. A magnet of length L and moment M is cut into two halves (A and B) perpendicular

to its axis. One piece A is bent into a semicircle of radius R and is joined to

AM 2009 A

the other piece at the poles as shown in the figure below.

& L, grsoso M o doavoﬁav&.aw%. ool P8 wowomr TJod Smren
(A, B) » §%aedh. & &0 A Raeg&g‘a’m o o858 sedod® Sod,
Bo4S Sn%, B8 (P S (808 WndSemr OB,

- !
N N B
LA _

Assuming that the magnet is in the form of a thin wire initially, the moment

e

of the resulting moment is given by :

3’54386: SoarodIy.080 Hi) R 85 smyos* ‘ﬂodﬁoﬁ"o'&) $0sorr ANES
(B8 Srdd) ouIposs (Frasn.

M M M(2 M
) ey B (3/ ~(—2:i) 4) -

E T 2 4+n

105. A bar magnet of 10 cm long is kept with its N-pole pointing north. A neutral
point is formed at a distance of 15 cm from each pole. Given the horizontal
component of earth’s field is 0.4 Gauss, the pole strength of the magnet is :

10 cm © E o So@adP.o8H sy |Goso agso ¥ E\’)J‘i:)o{ﬂa}_)‘n‘
@00 Hoaratyo8H) 8%y (S0 Hod 16 cm 0 ErKed® uf so
Bothdd 363:‘1)&30&. & @cﬁaa‘?’oé gl_é 88 $&ro8S wo¥o 0.4 Th @wond,
odhFpodH 1S Sdko Jewd :

(1) 9 amps-m (2) 6.75 amps-m
(3) 27 amps-m w/13.5 amps-m

Rough Work
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Two parallel plane sheets 1 and 2 carry uniform charge densities 0; and o,,
as shown in the figure. The magnitude of the resultant electric field in the region
marked I is (5, > 6,).

808 Sesné® Srbdemr, ok ISrods ISH¥e Sofep acd 2588 ey
Fo|ESen 0; B 02, 0, > 0; wonSHE, Fodo I &% 508 Dezé FE
O I8 DoSTwo.
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1T 111

+ 4+ 4+ 4+ ++ +++ o+

+ + 4+ + 4+ ++ o+

Sheet 1 Sheet 2

G o /G, +0 0, -0
] Q)  Fr \L?r)/L“3 e

2¢, 2¢, 2¢g, 2€,

107.

A parallel plate capacitor with air as dielectric is charged to a potential ‘V* using
a battery. Removing the battery, the charged capacitor is then connected across
an identical uncharged parallel plate capacitor filled with wax of dielectric constant
‘®’. The common potential of both the capacitors is :

™® J6%&Horr He SSrodd So¥o BarbwbSH, wf a:wea& & S@reHo,
%‘%3@5 V 5 sd@sodort. adhd o wgedd 8"&:&0& L LB
3>R0E%, 508 mcwoe’o % o DS08® Jodd, 6I¥ Iied, SSH¥ $Se08S
Sofo 6% 3>Hebh sSrcosSom Bogeio DRI, o Todd BaFLLY

ST av'a;;gom? Denss
(1) V volts (2) RV volts

v
3 (kR + 1V volts m/

R+ 1

volts

Rough Work
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108. In the circuit shown, a voltmeter of internal resistance ‘R’ when connected across
100
B and C, reads 3 volts. Neglecting the internal resistance of the cell, the value
of ‘R’ is :
Bod Hodhd Sochswé®, R w08 5580 Ko STerdws, B Hoew C o
100
HPg BSHSorsan BOSHH, ©b 3 Seegen BBothis SeDD 8. w“geoﬁ ©088)6%%0
aafd, R das : ' |
A
50 kQ
100V= B
50 kQ
C
(1) 100 kQ (2) 75 kQ (3)/ 50 kQ 4) 25 kQ
109. A flash light lamp is marked 3.5 V and 0.28 A. The filament temperature is
425°C. The filament resistance at 0°C is 4 Q. Then, the temperature coefficient
of resistance of the material of the filament is :
ey 3:5—3‘03 550':._:.5 3.5V 005 0.28 A. ©d Sredode. ©0%HE%D Hodad
a8 425°C. 0°C 5& So&sp NE Ky 4 Q. o&Hp Ews), SerssH el e
DEEEKE Ko ESn Dews :
1) 85x 107K @ 35 x 109K
@ 05 x 109K 5 x 109K
Rough Work
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110. The following series L-C-R circuit when driven by an emf source of angular

frequency 70 kiloradians per second, the circuit effectively behaves as :

100pH  1pF 10 Q
— 00— | VWA

<
(1)  Purely Resistive circuit
(2) Series R-L circuit

Series R-C circuit
(4) Series L-C circuit with R = 0
2 L-CR 38 Soardy, §%dad aihaganT0 86° F8avsb/ s o ddgumed

po BIS¥08® wrdSc JIDIPHE®, eISodho SeardiSor 808 Sodbo &8

(S58 S 0d :
(1). ®gorr 206":;"6&5 Seahsn
(2) @S R-L Sedbsw
@48 R-C Sodhs
4 R=0 wd')‘ag @ L-C Socha

111.

A 8 pF capacitor is charged by a 400 V supply through 0.1 MQ resistance.
The time taken by the capacitor to develop a potential difference of 300 V is :
(Given log,p4 = 0.602)
&8 8 uF Bardetd 0.1 MQ o J6°F0 aoe 400 Vo ST5ocs® edd St .
wowd B>Heb §°Fe &3 300V e Q‘E;Eotbé' gdo S96 Doseril 5’33
g*00 : ' (log,pd = 0.602)

(1) 2.2 sec (?/1.1 sec

(8) 0.55 sec (4) 0.48 sec

Rough Work
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112, A charged particle with velocity v = xi + y}' moves in a magnetic field B = yi + J:j
Magnitude of the force acting on the particle is F. The correct option for
Fis:

(@) No force will act on particle if x = y

(b) Force will act along y axis if y < x

(¢} Force is proportional to (x* — y%) if x > y

(d) Force is proportional to @ +yHify >x

(1) @ and b are true (R a and c are true
(3) b and d are true (4) c and d are true

ol 338 Swo o T =xi fy_;' 8% wandy.od Figo B=yi +2 6° 50506
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wHEh Swod WU 203 weo H0Sresw F. oHod F & 0 oo :
(@ x =y owd oD oo WPy BISSH

b) v <2 sowd, y ofo Jo& weo Wy eHHHH

© x>y owd weo (1 -y & B ErHEes® womes |

d y>xoowd poo (2 +y) H OHE SEHFEE® vowob

(1) a SH6cw b & Jmo R)/a S80se ¢ e Vmo

(3) b 00 d en _L&hzso (4) c¢ &H8o» d ev Jmo

113. Electrons accelerated by a potential of 'V’ volts strike a target material to produce
‘continuous X-rays’. Ratio between the de-Broglie wavelength of the electrons
striking the target and the shortest wavelength of the ‘continuous X-rays’
emitted is :

'V’S"ege: 5"“‘&;‘30&:5 Je 9’3660 Sod dog Hes ofg éavc:;"m& e°8 oD
X-86aros @88 IFon. opgdy o8 dewde &5 &gor Fomghs,
aTERE 0 X-8¢cre S’Da’z éﬁoﬁamgag o D

h 2m Ve
W Bvem @ \/ Ve \f F
2m

Rough Work




114.

http:/ishigdeal.blogspot.com/

In Millikan’s oil drop experiment, a charged oil drop of mass 3.2 x 107* kg

AM 2009 A

is held stationary between two parallel plates 6 mm apart, by applying a
potential difference of 1200 V between them. How many electrons does the oil
drop carry ? (g =10 ms™)
DTS So Dok (HArHMoE®, 6 mm & dH0E® Ko Bodh ISmosd Sefe
Sagfg 1200 V o Eﬁ"’?aigo:faé. Sac¥s oS &o IR K&, S go-R
3.2 x 107 kg 500 ©I$DS 30 Dot dore Gowod. & o Do
Y deTHoH Beios? (g = 10 ms ™)

a7 @ 8 @ 9 ' m/ 10

115.

Atomic mass of '3C is 13.00335 amu and its mass number is 13.0. If
1 amu = 931 MeV, binding energy of the neutrons present in the nucleus
i8 !

BC Mgy Sosrme (BSgoed 13.008356 amu o (FNgoed Somg 13.0,
1 amu = 931 MeV wowd, Sog¥oé® aod Srgerde wmoys ¥§ :

(1)  0.24 MeV (2) 1.44 MeV
(ﬁ)/ 1.68 MeV (4) 3.12 MeV

116.

A full-wave p-n diode rectifier uses a load resistor of 1500 Q. No filter is used.
The forward bias resistance of the diode is 10 Q. The efficiency of the rectifier
is !

pn G&@rthe §rEstor D888 A 1500 Q. wrs J6°R A S@rAH0b. BoHE®
2 VeI FEB. BArE Gody HETeEEl 06°¢0 10 Q. vowd 58K
CECH |

(1) 812% (2 40.6% (e)/ 80.4% 4)  40.2%

Rough Work
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117. Consider a mass ‘M’ moving in the positive X-direction with an acceleration ‘a’
as shown below. The minimum acceleration needed to hold a smaller mass ‘m’
stationary with respect to ‘M’ on the vertical side of M is : (Assume that the
surfaces of M and m in contact are rough)

Bo& SrdhS Do |BSgoed M, &8 X- X-836° &etmo ‘@’ 8° $OL0s. M

Ty Devdd Swop DY FSgerlm b, MK Fdgore bor ¢ Boas
BS BTS00 538 égdmo Dewd. (M &80 m o &3&5&. Foons&® o

Soduen ﬁd:g.m‘ ) al)
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| m

B - & ! g
= @ 3 3)  3g au/ i

118. Two persons A and B are located in the X-Y plane at the points (0, 0)
and (0, 10) respectively. (The distances are measured in MKS units). At a

- *

time ¢ = 0, they start moving simultaneously with velocities v, =2; m/s and
- -

vg = 2 m/s. The time after which A and B are at their closest distance :
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119. A rod of length 7" is held vertically stationary with its lower end located at
a position ‘P’ on the horizontal plane. When the rod is released to topple
about ‘P’, the velocity of the upper end of the rod with which it hits the
ground is :
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120, A rigid uniform rod of mass M and length ‘L’ is resting on a smooth horizontal
table. Two marbles each of mass ‘m' and travelling with uniform speed V’
collide with two ends of the rod simultaneously and inelastically as shown.
The marbles get struck to the rod after the collision and continue to move with

M
the rod. If m = b and V = L mts/sec, then the time taken by the rod to rotate

through n/2 is :
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(1) 1 sec (2) 2n seconds
(3) = seconds (!)/g seconds
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