General science — PHYSICS

5. Buoyancy And Upthrust Force/

1. Pressure/ &dTd, IccaTadhdl 3 38T 9,
2. Gay-Lussac's Law /ﬂ'—gﬂ'ﬁ? ) 6. Density / ®Hedcd,
g, 7. Archimedes Principle/3TTTh ARSI
3. Charles's Law /ATed &T fA9H, ﬁa}n?r
4. Pascal's law/9IEHd HT AIH, 8. Surface Tension/ Hdg ddld,

9. Capillary Actions/ T fHaTT

1. Pressure/ gdid

TRt Tdg & SHIS S Th W o9 dTel THelea ol I &Id (Pressure) FHgd & | ST
SIS 'wgCe Ul 3t #eX A g

Pressure is the force applied perpendicular to the surface of an object per unit area
over which that force is distributed.

Pressure (P) = Force

Area
Pressure (P) = Thrust
Area
P = pressure
F = force
A = area

Sl unit of pressure - pascal (Pa)/ &aTd & S| 3T, IR (Pa)
Sl unit is - Newton per square metre (N/m2)/ =31 9fcl a3t #iex (N/m2)
Dimension/ 3T—ATH- M L™ T2

e The CGS unit of pressure is barye (Ba)./ ga1d &1 Heiitd S5 X (Ba) gl
e Other commonly used units to express pressure measurement are: Torr, at, pz,

bar etc./ GaTd AT &l cherd sl & fIT AR T 3TANT AT A dTell 3 ShrsAl
g: 2R, T, 991, IR 3|

e Manometric units are those which are measured by the use of liquid rise when
pressure is applied to it./ HATEH SHSAT  gldT & Toles dlel IeTy W &a1d STeled

X 38 IHR § AT ST ¢ |
e For deep-sea diving, meters of seawater (msw) or feet of seawater (fsw) is used.

o Bar (bar)/ 18X g H INCT o971 o T HeX HHCT ST (VATHSseY) AT B TG
STel (ThUHSseY) T 3YANT faham ST B

bar = 105 Pa.
atm =101325 Pa.
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Torr = 133.322 Pa.
Foot-pound force/inch2 = 6894.76 Pa.

Bar/dX
e Baris a metric unit of pressure that has been in use especially in

meteorology./ X gaTd T Tk e ghrs & foraerT 39T (Y &0 & #Higs
ot # foram ST T B

e Itis derived from the Greek word ‘baros’ meaning weight./ Ig e s, TR’
& forar o & TSaent 3719 aofet gl B |

e The unit of pressure, mbar can be easily converted into pascals as 1 mbar is

equal to 100 pascals./ GaTd & SIS, THLR &I ATHAT & UTEhd H IRafdd
forar ST Tepar § TR 1 THER 100 UTEhel & U 1/ 91 Y UiEehol & &9 &
cTad [T ST HehaT §: 1 91X = 100,000 Pa

Torr R
e Torris a unit of pressure named after Evangelista Torricelli who invented the
barometer (device to measure air pressure)./ TR GaTd ST Teh SHIS & ToTThT

ATH FATSIToIEeT ETRehell oh ATH 9T @M 91T § To¥egiel SRIAICY (A1 Saltd AT Sl
39eRUT) T 3TTASehR fehar |

e |tis mostly used to measure low-pressure values expressed in terms of milli-
torr (mTorr)./ ST 39T 3fFR AfT-TR (MTorr) & TGH H e foio1-
SaTd AT I AT & TIT fHaT ST £

e 1 Torr is approximately equal to Tmm Hg (mercury rise when unit pressure
acts on it)./ 1 R STITHT 1 1mm Hg & ST 81T § (ST ShTS Gald 38 W hr
AT & ol IRT 9&cTT 8) |

e It can be expressed as/ 38 39 YK cTFd AT ST ThdT &: 1 atm = 760 Torr
or 1 Pa=0.00750062 Torr

gd1d & YR/ Types of pressure
a) Atmospheric Pressure/ W’Ja‘mﬁ - Atmospheric pressure, also known
as air pressure or barometric pressure (after the barometer), is the pressure
within the atmosphere of Earth./ agHsS I &aTa, {4 arg gaTa a1 SHfeT &
celTd (SRIHACT & §1E) & & H 81 ST STl 8, g2l o argHse & $ic} 1 aard
gl
It is measured by barometer./ 3& SR1#HeT & ATIT ST &.

Atmospheric pressure decrease with increase in altitude/ TS ScT & ITT
AHASAIY o1 i g ST §
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As the pressure decreases, the amount of oxygen available to breathe also
decreases. At very high altitudes, atmospheric pressure and available oxygen

get so low that people can become sick and even die./ STH-S1¥ GaTd &a gIAT
&, T et & AT 3Tersey Toralstet Y AT 87 A g1 SA1ch §| It 317 Farg
W, AYHSAY GATd 3R 3T JHaETSTe SAeT e gl STl & fob ollar AR &Y
Hohd & IR AT Y Fhd &

Vacuum

‘d

29.92 in ﬁ

Air Pressure Air Pressure

gl §

Mercury

b) Absolute Pressure./ quT &aTq
c) Gauge Pressure /315 gaTd
d) Differential Pressure /3cR &aTd

Example of High Pressure / 3T &Id &I 3aIa{0l

pressure cookers / 92R %Y (about 1.5 atm),

pneumatic automobile and truck tires/ aTIART JTeAES 3R T AT (usually 2
to 3 atm), and

steam systems/ TEH ETH (up to 20 atm).

Example of pressure in daily life

1.

The trucks carrying heavy goods have broad tyres./ T HTHTT of SITel dTel bl &
TRR AIS T & |

We exert more pressure while standing rather than sleeping. / HTEI GTATH of STat
dTel ohl o TR AIS Bl 6|

The foundation of a dam has a larger surface area. The bottom of the dam
experiences maximum pressure due to the water-filled in it. maximum pressure

due to the water-filled in it. / ST¢T Y fid T Tdg &5 ST &IAT & | ST H UTAT 3T oA
o HIRUT 3T dell I T SITGT GaTd 38T ¢ | (Stagnation Pressure/ 3gI0d &l
cdld)
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4. Wide wooden sleepers are kept below the railway lines./ Yold SISl & a1l olehat
& A3 Tl W AT & |

Concrete or wooden sleepers are kept below the railway line so that the weight of
passing train is spread over a large area of ground and the track may not sink

into the ground./ Y&Id dSsT & I Fshlc IT dAhal & T IW ST & dlfh
o dlell &of ol Tofel STAI & a9 &7 W thel ST 3R ¢ STl & & g
SITq|

5. Cutting the fruits with sharp knife/ %l & ot =T & FHre=T

6. School bag has wide straps made of a thick cloth such as canvas. It distributes
the of the bag over a larger area of the shoulder, thus producing less pressure on

the shoulder./ Tehel ST H $oTdTd S AIC HUS I Tail <157 TeieAT giell & | T8
faaRa Rar §. S97 I 9 & 93 T W W, [HaT F9 9 F37 ga1d g397|

Wide shoulder pad reduces
pressure acting on the
boy's shouider

g SR

7. Nails and pins have pointed ends because these can be fixed with minimum
force. After all, the pressure on the pointed ends will be large./ &Talt 3R =T o

O 7hrel g1t € Fifeh Sog A cTH ol A SITAT SIT Hehell & | BN, Jehvel FaRT
R &1 987 g4 |

.
5 —
—
v
Exerted force onto nail

Nail

Wood

8. The snow shoes have large, flat soles so that there is less pressure on the snow
and stop the wearer from sinking into it./ Tt [T & Teld &3, HUTC §Id & dlieh ah

W A GaTd T3 3R TgeTel dlel T SHH Zoel § Ll ST Heh |
SHIPRA CHAUHAN@CLASS24/ GENERAL SCIENCE — PHYSICS




General science — PHYSICS

9. Aircraft fly because of the air pressure on the wings./ 9@ IR §dT % G&Td & HROT
[EEICEECE]

10. Toy balloon inflates because of air pressure inside./ [&eilar IeSRT eI gar s
&eTd o HRUT Heldl g |

11.Bullet fired from a gun is driven by gas pressure ./ §Gsh & Tellg 7S el 3 &F
gaTg & gl g

12.pressure created by bomb blast (Explosion Pressure)/ & fa¥hic & &1 ga1d
(TAEwIe garg)

13.Drinking with a straw causes fluid to flow due to pressure differences./ ¥&f & AT
N & ga1d & 3R & FROT el &1 HT IaTg 8 g

2. Gay-Lussac's Law

Gay-Lussac's Law states that the pressure of a given mass of gas varies directly with
the absolute temperature of the gas, when the volume is kept constant.

The French chemist Joseph Gay-Lussac (1778-1850) discovered the relationship
between the pressure of a gas and its absolute temperature.

ﬁ-wwﬁwm%%ﬂv%ﬁ@%@mawmd T cdId '\Lﬁﬁﬂ'\qa;q\uﬁ'
ATIHT 3 T TEoIdT @ 8, STe 3Idel 8T I@T S §
SHIETET THIITT St 31-o&Teh (1778-1850) & 31 & galta AR 38eh qoT ATYAT & st

Heer S @ret A

PxT
P1/T1 =P2/T2

where,

P1 is the initial pressure,

T1 is the initial temperature,
P2 is the final pressure,

T2 is the final temperature

pressure P

S

)- RELEASING EXTRA
STEAM
VALVE

-

o

WATER VAPOR

volume V constant

WATER

temperature T

HEATING
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Examples —
e Increasing the heat to a pressure cooker increases the pressure inside it./ 92

Heh T ITHT TGT § 3Heh 3T T GaTd §G ST ¢ |

e If too much air is put in vehicle tyres, they may over-pressurize due to high
temperature./ aﬁm%aﬁﬁa@mmsm & ST aY 3= ar9HT &

FRUT 3 9T 378 &a1d IS GhdT g |

3. Charles's Law/ ITed &I @I

Charles's Law states that the volume of a given mass of gas varies directly with the
absolute temperature of the gas when pressure is kept constant. The absolute
temperature is temperature measured with the Kelvin scale.

French physicist Jacques Charles (1746-1823) studied the effect of temperature on
the volume of a gas at constant pressure.

ey & s

ATy & fATH Fedr & T garg FEUT T@a W AT & U 910 geg@ T &7 3aa« 9 g
& UT ATIHTST & AT Seolcll Gl & | [A0eT AT shieds YA & AT 131 JraHT
gl

wriEEY S e ST ared (1746-1823) & 2R gaTd W 39 & 3add W)
dTIHTT & THTT T 37T ThaT|

Charles's Law can be represented by the following equation:

§ N y
1 1

4. Pascal’s Law / UTEehol &1 @aa

When pressure is applied on any part of a liquid kept in a closed container in
equilibrium state, the entire liquid gets transmitted equally in all directions without
any loss. This is called Pascal's law.

V/IT=k
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This law was given by a French mathematician, physicist, and philosopher Blaise
Pascal in the year 1647.

SIS Ty e T 3 HJofeT 7T A T g & Tl HI9T R GaTd STel SiTell § ot §90T g
Tt fonddt g1y & Teft feem3it & TaTe §9 & TaTRd & ST § | 36 Uehel ol fa1ga
Ed o

T8 faad uflcy widr aiftiaa, sifas A AR greifae soier aresdhel ganT ay
1647 H fer ot |

Pascal’s Law Formula/ 9r&ehel T s g3

Pascal's Law formula shows the relationship between pressure, force applied and
area of contact / UTEehel &I AIH I GaTd, SI9NT 1T gof 3R S 817 & i GaeT

caATT §,

P =F/A. F=PA
Applications of Pascal’s Law/ 9Fhd & I & AT9AT
1. Hydraulic Lift/. gT53ifeieh foltre
2. Hydraulic Brake /. gTssifols S
3. Variation of Pressure with Depth/ 31818 & TATY &aTd H deolld
4. crane and lift/ sheT 3 forore
5. every time a tube of toothpaste is compressed, Pascal's law comes into play. / STd
Y TUYYEE T Teh TJS T ST AT &, T Yol ol A oI el & |
6.The same rule works when the brakes of the car are pressed. /6.8 % sieh Galal
WX 3 I s FreT AT ¢

Pressure is exerted on fluid in

small cylinder, usually by a /m\

compressor P - TN

; Tho!

Pressure is exerted equally in all parts of
an enclosed static fluid : Pascal's law

The force in the small cylinder must be exerted over a much larger
distance. A small force exerted over a large distance is traded for a
large force over a small distance

5. Buoyancy or upthrust force/3ccaldadr 3T 38T a

Buoyancy or upthrust, is an upward force exerted by a fluid that opposes the weight
of a partially or fully immersed object.
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3T IT 3c81Y, Ueh kel YT EaRT ST 31T FUR T 3R 37T aTelT 5o & it 3
T AT G E § ZH g TE & Iofel 1 FoRY el g

All liquids and gases J&carehyoT i IUTEATeT & T8l ool vere 3R It

Buoyancy results from the differences in pressure acting on opposite
sides of an object immersed in a static fluid./

ferelt FEUT et Terd) 7 galt aeq & faolier vail oX e &t arel gara A
3 & SHIROT 3BT T IROTH giaT &

The following factors affect buoyant force/ AFafaf@d FR$ 3ccdrast e o1
vTfaa 3 &

the density of the fluid/gd &T "edlcd

the volume of the fluid displaced/faxaiiaa ga $r AT

the local acceleration due to gravitylwﬂw & HROT TAHIT
ca3or

* Buoyant Force = Weight Of Displaced Fluid

¢ IcCoTad 9 = [ITEAAT g9 F1 7}

Unit of Buoyant Force. - Newton (N).
3cCoTdeh ol I gehTg - 7T (N)
buoyant = pgV f

Here,

F= buoyant force / F=3cCclTdeT el

p = the density of the fluid/gd T Telcd

G = the acceleration due to gravity/wlﬁw % HRUT caIoT
Vf = the volume of the displaced fluid/ TaTATRAT ga &1 AT

p (density of the object)

object
pfluid \ /
(density of the fluid)
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Examples —

Boat sailing on the river/I&r 9 Tef T&T & o114,

Iceberg floating on water/dT=iy 9 dT fgH@s,

A person with a life vest floating on water/sfiasIt&Teh Sihe Ugel Teh ch T TTail
W R IETE,

Ship floating on the ocean/&#g TR Tl &3 STeT,

Helium balloon rising in the air/§1fel s JeaRT gaT H 35 @I &

When a rubber cork is pushed into a container filled with water/sTd Teh T&X
hIch I TTeAT T IR TheelX H Lehell ST &
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6. Density / 9dcd
Density is the measurement of how tightly a material is packed together. It is defined as
the mass per unit volume/ Gca Ig AT ¢ foh FIs T3l forasit T T Tr O fiT 15

g1 38 U SIS IIdT & gedd T & &9 & aRea fFarar g

p = Mass/ Volume = M/ V

Sl unit of Density - kg/m3 (kilogram per cubic metre)
The density is 0.9584 grams per cubic centimetre at 1000 Celsius.

1000 ATTIH W Tadcd 0.9584 TTH U g TETHET §l

Relative Density=
Density of a substance

Density of water at 4oC
Cork Wood Aluminum
S —m— 7 5 V4 S 4
|\ ) - I | |
\_ /) \_ /)
Water Water
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_Densities of Some Common Substances
Solids Density | Liquids Density Gases Density
(at 25 °C) (g/mL) (at 25 °C) (g/mL) (at 0 °C) (g/L)
Cork 0.26 Gasoline 0.74 Hydrogen 0.090
Wood (maple) 0.75 Ethanol 0.79 Helium 0.179
Ice (at 0 °C) 0.92 Olive oil 0.92 Methane 0.714
Sugar 1.59 Water (at 4 °C) 1.00 Neon 0.90
Bone 1.80 | Urine 1.003-1.030 Nitrogen 1.25
Salt (NaCl) 2.16 Plasma (blood) 1.03 Air (dry) 1.29
Aluminum 2.70 Milk 1.04 Oxygen 1.43
Diamond 3.52 | Mercury 13.6 Carbon dioxide 1.96
Copper 8.92
Silver 10.5
Lead 11.3
Gold 19.3

7. Archimedes Principle/3nf&faser R,

“When an object is partially or completely immersed in a liquid, there is some reduction
in its weight which is equal to the weight of the liquid displaced by the object.”/

"STe ToRET g T 37TTRIeR AT qoT 39 & g & 37eT 3T ST & dl 38 R H $© Sl 37
STl & STifeh g% GaRT §eTT 91T ¢ & X & STa gl 6|

Archimedes’ principle

o~ 2kg

of water

Examples of Archimedes Principle/3nf&fadsr g,
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e On entering a bathtub filled with water, an equal quantity of water is displaced as
the weight of the person. / GTeil & X STUCT H Y2 el TR STTFd o Tole] o STa

arelY faeenfa g e & |

e Aship floats in the sea because of the buoyant force acting from the water./ Teh
STETST Tl & ofaTe aTel ScCallde] sel & HROT HHg H Rl ¢

e Manufacturing of ships and Submarines / STgTeit 3R FeTgfeaat s faTor

o Balls/ 3Gt

e Hydrometer/ 8/83IHIcX - it is an instrument that is used to measure the specific
gravity or density of the liquids/Jg Teh 3YHIUT & TTTehT YT el TSIt &
fafrse areca AT Betca 1 AT & fore famar Srar §

« Hot Air Balloon/ 31 &aT &T J[saRT

o Lactometer/ olFeIFHIeX - instrument which is used to check the purity of the milk./
G T erdT SiTde & forT JeT foham STt arell 39T

e fish float in the water/ H&el 9Tl & Rl &

8. Surface Tension/ Y56 d«lld —
Surface Tension - The nature of a liquid due to which its free surface tries to occupy
minimum area and behaves like a stretched elastic membrane./ & &I Jehfct fordeh SHROT

3! FGAT Y5 7eAcTH &Il ﬁﬁﬁﬁwm%amaﬁgéw&@ﬁ &I ity

SIAgR T ¢ |

Or

surface tension is a property of a liquid that makes it behave as if its surface is enclosed
in an elastic skin. The intermolecular cohesive forces among the molecules are

responsible for this property./ Hg elTd Teh ael Y&TS T Teh 0T & i S8 VAT STAGR
AT & S fF 5T gdg T dAeRr cqulﬁfﬂfrgéﬁl T3 & Il ITR-3T0TTdS Tehole
ool S 90T & oI fSFAeR B |

surface tension (y) is defined as the force (F) acting over the surface per unit length (L)
directed perpendicular to the surface, with the units newton per meter./ Hdg d=1d (y) &I

il Ifee ofaTS (L) 3 Helg T R il arel 9o (F) & &9 7 aReN o = g, s wid

Ifeie #geeT 9fad Hie & |1Y T8 W dlegad HAERId gidar g
y =1/2 x (F/L)

S| Unit - Newton/meter/ S| AT - 7 /FHeX
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Dimension of surface tension-ML°T%/ gS& T delTd & f[aAT- MLOT-2

Examples Of Surface Tension
e Walking on water - Small insects such as the water strider can walk on water

because their weight is not enough to penetrate the surface./ 9Tsil 9T Tel=T - dleX
TS SH BIC A3 Tell I el Hehel § aA11eh 3oTehT doiel Hg A HHe o forw qaiee
el BT &

o Floating a needle/ §g TR

e Soaps and detergents: These help the cleaning of clothes by lowering the surface
tension of the water so that it more readily soaks into pores and soiled areas./ HiesT

3R Beste: A arelt i Tag & AT Y FHH Fldh HUS! T TPS H A HId ¢ difeh Tg
et 3R 31 8131 3 1M A & T S|

¢ Round shape of bubbles and water droplets - The surface tension of water provides
the necessary wall tension for the formation of bubbles with water. The tendency to

minimize that wall tension pulls the bubbles into spherical shapes./ WaﬂTm?ﬁ
T Gl T 3Nl HTHR - TTAT T HAGT TATd TTall & HIY Folgol Telat & Tl HTaegeh Sar
Tl Yeel il & | SR & oelld & el it el g Jeldol I MelThR HTHR H
el g

e Washing with Hot Water/ I#H Ulail & &i=AT

9. Capillary Actions/ T&T R

Capillary action, commonly known as capillary effect or motion, is when liquid flows
through narrow spaces without external forces, such as gravity; rather, the liquid's
movement is aided by intermolecular forces present in between the liquid and solid
surface(s).

AT foraT, S 3THAGI W R waTg A1 31T & T F FAT ST &, I gl & 9 ol
TEcaTehYUT SIA STET aell & T3 HhIoT FUTAT & 96l §; Sioeh, el i 1Tl I aler 3R
SN |l & oI Alo[g 3Hc-31TT0deh Foil GaRT HRIdT fHerd B

Simply the phenomenon of fluid rising or falling in a capillary/ FleTell H §d & FI TGt
T A1 3 T Tl

The two intramolecular forces that aid the movement of water include:/ 9Tt &1 arfar &
HETIAT et dTell &T SeTHTeeR dlehdl 3 A 8

e Adhesion/ 3TTEST

e Cohesion/ Tafad
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Examples of surface tension -

Concave
meniscus

drawing up of liquids between the hairs of a paint-brush/ de-s12r & sTell & &1,
in a thin tube such as a straw/ 37TeT SIET elell Tgg &

in porous materials such as paper and plaster/ &1TeT 3R TaFeX ST&HT RSN
qHIAT H

in some non-porous materials such as sand and liquefied carbon fiber/ g@g‘k—
ffe arereft SR ¥ 3R aeliard reel Brger &

in a biological cell/ Sifde Ifrer 7

In the lantern, kerosene oil rises up and burns due to which structures are made

between the threads of the wick./ elTeleeT H fATET T Al &< & TeY & &I el

foheT T3 GaRT IO ASGHT STl o |

The water given in the fields rises up through the innumerable structures formed
in the stems of plants and trees and reaches the branches and leaves./ @dl &
fer arar aredY gyt g 9t & dell A J6l HEET T3 GaRT FU TGH Tgiaial aadT
oo ook agee B

If one end of a towel is dipped in water in a bucket full of water, the entire towel
gets wet./ TTelT I # aTecr # o T v FART 9Tl # STelet ux & T diforr
#iraT ST &1

Convex
meniscus

oy

1. When a coil spring is compressed, the work is done on the spring. What is the elastic

potential energy? /STd Teh fl;-wSoi f&ger & gdifsa fFar Srar g, ar Bver w & foar

ST g1 daer Fufas Far & g2
(a) Zero /R[#T

(b) Unchanged /3T9Rafdd

(c) Increasing /96 I&T &

(d) Decreasing /IcdT

RRB Group-D 04-12-2018 (Shift-II)
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Work done by a coil spring is given by W = kX?/2

1
3

W= —kX?

e Where k is the spring

constant/stiffness X is the extension

or compression in the spring.

e This work done is stored in spring as
elastic deformation and elastic

potential energy Increases.

Hooke’s Law
% 2X

2F —

0
F

|<—><—>

Hooke’s Law States that the force F needed to extend or
compress a spring by some distance X is proportional to
that distance

Constant Factor
(Spring Stiffness)

Force = X Distance

STeT k Foier Feeisn/@moiear &, X
ST # faedr a1 gdis g1

o araT g R over & JeR
fI®ToT & T & TIEIT gl g 3R
ArreR eUfast Fail 56 ST 8
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IMxcd

9
2. In CGS system, the unit of strain is I SIS QUTTIT ﬁ, GGICE:2 $T=h'lé' %’:
(a) Centimeter per kg
(b) Meter per kg
(c) No unit
(d) None of these
RRB SSE (21.12.2014, Set-08, Green paper)
... Changemlength A/
Stam=———=—=—
Initial length /

Strain is a dimensionless quantity.
3. The ability of a material to deform without breaking is called :/fh&T uerey &1 foer ‘E\ﬁ'
fahd BT & &THAT FEar &:
(a) Flexibility /eTdTelTdeT
(b) Creep /33T=AT
(c) Plasticity /CoITTEETAC

(d) EIasticity/Fﬂ?‘r

RRB J.E. 2014 (14.12.2014 Set-2, Red Paper)
e The ability of a material to deform without breaking is called plasticity.
e Plasticity is the property of solid material that it does not gain its original shape and
size after the removal of applied force.

o ToRET uere T 9= 2 fashet B1e Y &TH T I CaTfEe AT Fgr ST g |
o CoTECTAE org YT &7 90T & foh SIaTTT 37T Sl 1 §eTet o dG T 3791 HoT
3R 3R 3THR YTTd 8T 91T &

4 For perfectly elastic bodies, the value of coefficient of restitution is :
qUTd: @reR Al & T, geedus quniss &1 AT §?
(a)o
(b) 0.5
(c)1.0
(d) 0.25
RRBJ.E. 2014 (14.12.2014 Red Paper)
e The coefficient of restitution is the ratio of final to initial relative velocity between
two object after collide.
e [tis represented by (e).
e [t is a normally range from 0 to 1

where, e = | for a perfect elastic collision.
¢ = 0 for perfectly inelastic collision.
(0 < e <1) for partially elastic collision.
Hence for perfectly elastic body, the value of
coefficient of restitution 1s 1.0

5. The force of attraction applied between molecules of the same substance is called: /Teh
8 Tary & U3 & I SE dTel ITHYOT el I gl ST 8
(a) Cohesive force /88T Fof
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(b) Adhesive force /38T dof
(c) Capillarity /& TR1TIca

(d) Surface tension /8dg delld
RRB NTPC 11.02.2021 (Shift-1) Stage Ist
e The force of attraction between the molecules of the same substance is called
cohesive force.
e But if there is a force of attraction between the molecules of different substances then
it is called adhesive force.

o TS B Uery & UT3HT & e ofaTeT dTel JHTRYUT ToT Sl HEoTeh Tof el o |
o Afhet I TaTeT Terf & 3rug3it & drer JTehyoT oeT g1t 8 &t 38 Fuehat arerr
T gl AT &

6. The friction in liquids is called : /gai & gYUT Hgollal & :
(a) Rigidity /PRAT

(b) Viscosity/ ATl

(c) Morbidity/%30TdT

(d) Rancidity / STHIYeT

RRB NTPC 08.04.2021 (Shift-11) Stage Ist

e The property of liquids due to which they oppose the relative motion between their
different layers, is called viscosity and the force between the two layers opposing the
relative motion, is called viscous force.

e Thus, viscosity is the internal friction of the fluid in motion.

o Gal &1 ag 0T ToTdeh HRUT A HTAT TaTfeT Gl & drer ardet arfe r faier e
&, UTTAT gl & TUT TTVET T T TIVET et dTol T Ul & &I ofdTeY aTell

ool QT Tl FHgelldT g |
o U UYFR, TN ITAATA gd T HdReF TY0T g |

7. A drop of a fluid is combined because the attraction of its particles minimizes its possible
area. This phenomenon is called-

forell T Terd 1 U g T gl § aditch Hh HUN T IHYOT SHeh
FATA &F &l wgeTcdH X &l & FH TSAT &l gl STl g

(a) Surface tension /8dg ddld

(b) Excess /37T8ehar

(c) Capillary action /1T fopaT

(d) Viscosity /ITeTdT

RRB NTPC 17.01.2017 (Shift-1) Stage Ist
Surface tension is the tendency of liquid surface to shrink in to minimum surface area.
Surface tension is a surfaces tendency to contract to the smallest possible area because of
unbalanced cohesive force between molecule at the surface

g delld TRl g o +gAdH Aclg &1F doh [AFsa Hr g g
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HE oelld Ueh Tclg & Jgid & Sl HAg 9 IUI31T & o 3EfAd Tehole Sof & HROT
e oI wamfad & 7 Rgs g

Surface Tension - The nature of a liquid due to which its free surface tries to occupy

minimum area and behaves like a stretched elastic membrane./ 53 #i Y&fa faer FR0T g T I8
R SR BT T BT HAT € qAT T g3 Weare et ot wifer reer w2

y=1/2 x (F/L)

SI Unit - Newton/meter/ Sl #me - =g [t

Dimension of surface tension-ML°T?/ g &1 = & fomr- MLOT

8. Due to which property the falling drop of water is spherical-
gl T R g MR HT IJOT & FROT gl 8-
(a) Surface tension /Hdg d«ld
(b) Water solubility /9Tl & geTaTefrerdr
(c) Water capillary /STeT hTRenT
(d) Viscosity of water /dTsil T
RRB J.E. 2014 (14.12.2014 Set-2, Red Paper)
e Falling drops of water becomes spherical as due to surface tension that is a property

of liquid.
e Which is always trying to minimize the surface area.

o Tl T TR §& Helg & TATd & HROT ACIThR &l SATH & it el T AT g |
o Sl 6T TG &1F I sGTcIH el T TATH HAT Wl B |

9. How does a blotting paper absorbing ink?

SclfedT 9qT TGl &l hd AIEdT 872

(a) Viscosity of ink /EJTET &I 2ATAAT

(b) Capillary action /1T TohaT

(c) Solidification action /ST&sT T forar

(d) Evaporation /aTsdIehioT
RRB NTPC Stage Ist 29.04.2016 (Shift-1)
RRB NTPC 30.03.2016 (Shift-1) Stage Ist

e The absorption of ink by blotting paper involves capillary action phenomenon

because the blotting paper is a thin and a smooth paper which allows a little thicker
liquids like ink to absorb.
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o SClITCIT YUR SaRT EATE! o ITAYOT H K RAehT fohar aea anfier gidr & Faifh
Sl YU ek Ul 3 IR ShIeToT glaT & S TATET o1 A2 Al ael Uery &l
3TN I Y IeTATT AT B

10. Kerosene oil rises up in wick of a lantern because of:-
dTeesT &1 Tt & fASCE &1 Aol FIX 33T & Fifeh:-
(a) Gravitation /W@'UT

(b) Capillarity /hTRIIca

(c) Diffusion /98X

(d) Osmosis/3TEATIT
RRB NTPC 11.01.2021 (Shift-1) Stage Ist
e Kerosene oil rises up in wick of a lantern because of capillary action.
e If the surface tension of oil is zero, then it will not rise, so oil rises up in a wick of a
lantern due to surface tension.

o TTeE FI ST H AT fEhaT & HROT FAE T def W TG AT & |
o e el I Y56 AT e ¢ il I8 SR 161 39T, SHTAT elTeresT i &l H def
JSS TATd & ShRUT 39 TG STl & |

11. What is an ideal fluid? /U 371G gd T g7

(a) Very viscous /ag?r ERIELI

(b) One which obeys Newton's law of viscosity /ST sgco & AT & HITH FT drelet
AT §

(c) Compressible flow /difsd yarg

(d) Frictionless and incompressible /ayor Iea 3R e

RRB SSE 21.12.2014
e An ideal fluid (perfect fluid) is a non viscous, frictionless and incompressible.
e The ideal liquid has no surface tension and the bulk modulus is infinite.
e An ideal fluid really does not exist.

o TH G 5a (Whae Foigs) IR Rafa, avor g 3k srdisz gar &
o 37 Ol H IS g delTd oTgT 8l & 31T 2 AT AT glaT g
o U 3Ge el Uerd aredd H HiSg «Tel &

12. Bernoulli's theorem deals with the principle of conservation of-
Sl BT T R EXETT & RgHid & e -

(a) Momentum /3Tt

(b) Force /el

(c) Mass/gcTHATeT
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(d) Energy JFSIT

RRB-JE 30.08.2019, Ist Shift

e Bernoulli's principle deals with the principle of conservation of energy.
e [t states that in a steady flow, the sum of all forms of energy in a fluid along a
streamline is the same at all point on that streamline.

o SeAloll T FAGHTd Foil E&T0T & fageid ¥ Fafta
o STH FET AT & foF Teh TEUX yaTg H, Ueh TEHAS o TTY Ueh aled Tery F i
Th T Fil T 19T 3H EETHAS I T TGt o FATT BT &

13. What would be the force generated by a wall on which water strike normally at a speed
of 10 m/s and at a discharge of 0.0001 m3 /sec?/Uch AR GART 3cYool del AT gram

9 W 9= §FT 9 § 10 Hey/Ass &1 afd & 3R 0.0001 TH3/AHS &

fAdes W ORar &2
(a) 1 Newton

(b) 0.1 Newton

(c) 10 Newton

(d) 100 Newton

V=10m/s
Q=1x10"" m’ /s
We know that,
Force (F) = Mass (m) x Gravitational acceleration (g)
[mass (m) = pAV (V=velocity, A = Area)]|
Force (F) = pAV xg
=pg AV =pgQ [Discharge (Q)=A xV]
= 1000x 10x1x10* =1N

RRB Group-D 31-10-2018 (Shift-III)

14. Which of the following is not based on the Archimedes Principle? /ﬁmﬁr@?r "I

sl a1 nfHfASS Aeuia W muia #@r &2

(a) Lactometers /oleFeidTeX

(b) Designing of aeroplane wings /B'Eﬂ'é ST8TeT & qd@r &r %mgﬁm
(c) Designing of ships and submarines /STgTail 3iX qag%ra’r $r TSt

(d) Hydrometers /gTS8IHTEY

RRB NTPC 06.04.2021 (Shift-I) Stage Ist

e According to Archimedes Principle, the upward buoyant force that is exerted on a
body immersed in a fluid, whether fully of partially, is equal to the weight of the fluid
that the body displaces. The designing of ships, submarines, lactometers and
hydrometers are based on Archimedes Principle.
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Buoyant force

Aircraft works on Bernoulli's Principle. The wings of aircraft are designed in such a
way that an increase in the speed of a fluid occurs simultaneously with a decrease in
pressure.

3RS FAeHTd & 31Tar, e el Jere & g gT R 9 S 1 3 wf9me
aTell ScCollde sof, TTg AT e & AT 3T & &, 3H ool ey & Fofel & siie]
BT & Tordr e faen e &delr §1 STeTeil, Teigfeaa, dlereiaiey 3N grsgieie &
feamsfeier snfRfAsSe Rigura w 3meRda g1

faaTeT Fefell & RAgeia W &1 aXdr g | fTAAT & 9@l &l 389 g ¥ fSomsa fomar
ST & foh GalTea & st o |- el Tary &l a1l ¥ 8T gefar gia gl

Bernoulli's principle states that an increase in the speed of a fluid occurs simultaneously

with a decrease in pressure or a decrease in the fluid's potential energy. The principle is
named after Daniel Bernoulli, a swiss mathemetician, who published it in 1738 in his

book Hydrodynamics./ Saifell *ﬁlﬂfﬁﬁff gl AT ¢ b dRel dory & aIfd &
gl gard & HAl I Tl Terd HT Ffad Foft F FHAT & WY-AYT gl B

=

Ricuia =1 a7 aw a1ftiaa Sfage gafell & a7 W 3@r = g, Segla

SH 1738 H Ul JEdsh ESSISAATAFH H FehrRId foham 7|

It plays a significant role in the aviation industry

It is the principle behind how a curved cricket ball can swing.

Venturi effect is a direct application of Bernoulli’s Principle.

Bernoulli’s Principle is fundamental to the operation of carburetors- Carburetors, used
in internal combustion engines.

Bernoulli’s Principle explain how birds can fly without an engine.

Bernoulli’s Principle is the basis for the operation of many musical instruments.
Bernoulli’s Principle is integral to the operation of wind tunnels.

Bernoulli’s Principle can be used to explain the behavior of ocean currents.

Ig FaATTT 36T H Ageaqul HfAST Hearar g

Us gATEGR foahe 3 F8 fFder ax wedl § 3% IS I8 Riguia g
Il yeTTa Sedfelr & AU T TedsT TN ¢

Feifelr &1 ey FEReT & Farad & fow Alfas § - FEke, Aake
&gl Sofel & 33Ul fFar Srar &

gAfel & Reyia garar § & gl /e S99 & @ 33 Ia &
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o FoAlell & RAcUd Fs TN AqEIIAT & HaTeld HI ITUR g

o Seifell &1 TACUTd Jael GLa & el 1 3ot 397 Bl

o Seifell & TACHUIT T IYANT FHAT YRS & TGN H AT & Tow fhar
ST HeheT B

15. On the basis of buoyancy theory, the ship floats in water, which scientist is first credited
with identifying this principle? /3cCelldel ﬁaﬁﬂﬁ $ TR WX STgIeT Ul H o g,
38 fAcyid & Ga9UH dgdea &1 47 fra darfaes & g2

(a) Niles Bohr /aTSed EIEES

(b) Kepler /ehTelk

(c) Archimedes /3TTf&h RS

(d) Ken Rutherford /el IGIHIS
RRB ALP & Tec. (13-08-18 Shift-1)
RRB NTPC Stage Ist 30.04.2016 (Shift-111)

e Ships float in water based on buoyancy theory. The credit for first identifying this
principle goes to 'Archimedes'.

e According to Archimede's Principle the upward buoyant force that is exerted on a
body immersed in a fluid, whether fully or partially submerged, is equal to weight of
the fluid that of the body displaces.

e Niels Bohr - On the basis of quantum ideas, he explained the spectrum of hydrogen
atom and presented a theory of nuclear fission.

e Kepler - Theory of motion of planets of solar system

16. Center of buoyancy always- /Hcd 3cCellded &I heg,

(a) Coincide with the centre of gravity /WQ'UT & hg & TIT Al Grdr %

(b) Coincides with the centroid of the volume of fluid displaced/fa'FzﬂﬁFf ag & AT &
Fegdh & Y AT il ¢

(c) Remains above the centre of gravity /WQ'UT F g T FIW Jedrl %’

(d) Remains below the centre of gravity /WW % hg I A WA &
RRB J.E. (14.12.2014, Yellow paper)
Centre of buoyancy always coincides with the centroid of the volume of fluid displaced.

17. Object floats on water based on — /a&d e 9T fordsh 3R 9T oRdr § -
(a) Newton's third law of motion /=gceT $r aifa &1 I Fae

(b) Hokes's law /81ag &T [@a#H

(c) Archimede's principle/m Call f@'&(ﬁl’l’ﬁ

(d) Faraday's law /%18 & s
RRB NTPC Stage Ist 27.04.2016 (Shift-11)
e Object floats on water based on Archimedes’ Principle.
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e [t states that the upward buoyant force that is exerted on a body immersed in a fluid,

whether fully or partially submerged is equal to the weight of the fluid displaced by the
body.

18. When a body is completely or partially immersed in a fluid, this body experiences a force
equal to the weight of the displaced fluid, this principle is known as /oIs Eﬁl’é’ s fhar ga

A qll TRg A1 RS & & Z1 8l ¢, ot Ig {5 e g & $R & R_Ie)
el T AT P &, 0 FAGUIAT P gl STl &

(a) Pascal's law /9T&hel ol ATH

(b) Archimedes' principle /3RS & @E:ZHFT

(c) Stocks law /E&Teh T GRS

(d) Newton's law of motion /o-ZI‘\EFI $r afa &1 AT

RRB J.E. 2014 (14.12.2014 Red Paper)
RRB Group-D 15-10-2018 (Shift-1)
e When an object is immersed in a liquid, a vertical force acts upwards on the object,
which is called buoyancy force.
e Its value is equal to the weight of the fluid displaced by the body or object.
e The value of buoyancy force does not depend on the depth of fluid.
e It is directly proportional to the density of the fluid and the volume of fluid displaced
by the object.

o S foRdl a&c] ol el el Terel & SeT STl § il a6 R S & 3R Ueh
FEATER Il I FAT &, TN Sccellaed dof Fgd g |

o SHH AT fhdll TS IT I GIRT §IU 37T &d o HN o A Bl o |

o 3T Sof ST AT &d T ITETS R IR AT axar g

o IE 5T F Eelca 3N g SN Faen i g T AT 3 WY ey B

19. What is the force exerted by water in upwards direction?/dTT CART 33U Fr 3R
STIAT IAT ST AT &7

(a) Gravitational force /W‘ﬁ'UT EE

(b) Fluid density /&d HYelcd

(c) Buoyancy force /3cCelldel &l

(d) Friction /er§oT
RRB ALP & Tec. (21-08-18 Shift-1)
e When an object is immersed in a liquid, a vertical force acts upward direction on the

object, which is called buoyancy force./sTa for@Y arqd I TordT Rl eIy &7 §@'&T AT
g Al a& TR S T 3R Ueh FEATLR Tl R L 8, [ Sccolraed 9ol e o |
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20. The speed increases of ships is based on—/\_ﬂ%ﬁﬁ Frafa agj%r g 9T 3TaTRd
g-

(a) Theory of Archimedes /3RS & T@EFJTH

(b) Faraday law /%18 &1 [Fa&

(c) Flaming right hand rule /FITHIT &TfgsT &1 &1 s

(d) Newton's second law of motion /o-ZI‘\EFI $r Ifa &1 COAY IGEE:]
RRB NTPC Stage Ist 22.04.2016 (Shift-11)

e A sship/boat floats on the basis of Archimedes' principle./mﬁ ﬁlﬂfﬂ?f & MU I
Teh STETol/aATd AT Bl

21. What is the upward pressure generated by an object being placed on a fluid? /frdT
Rl g WX fohell a6 1 WA @ IcUeol FW AT IR gaTa FAT 82

(a) Boyant force /ade ST

(b) Frictional force/) E¥UT &of

(c) Applied force /3TRITIT §oT

(d) Gravitational force /W@UT EEI

RRB NTPC 18.04.2016 (Shift-111) Stage Ist
e The upward pressure generated by placing an object on the fluid is called buoyant force
or up thrust.
e The buoyant force is also called the buoyancy force.

o TohET aEq I el TeTd W I ¥ 3ceel S I 3R Eo1d &l Sccellde aof AT 38
SR FHET AT gl
o 3T Sof ST 3Tl gl Y FgT ATAT B

22. What is another name for the buoyancy force exerted by water to a submerged body?
Ul EaRT STefdAds 45 W o@IU 3T 3cCellde] Sl &l GEil #A1H FT &7

(a) Mechanical force /aTTAe ol
(b) Buoyancy force /I3 §of
() Frictional force /&¥UT o

(d) Pressure /&dTd

RRB JE 27.06.2019 (Shift-I)
RRB Group-D 23-10-2018 (Shift-I)
e When a body is immersed in a fluid, an upward force is exerted by the fluid on the body.
e This upward force is equal to the weight of the fluid, displaced by the body and is called
the force of buoyancy or simply buoyancy.

o S forely O3 ol el el Tery # ST STaT 8, oY 6 &aRT R TR F0 &I 3R Th
ol SfaTTT ST & |
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o IUE FU I 3N oTITel aTelT Fof AN GaRT TIEATTI g o R o s gl & 3R 3
3cCATas ol AT Hdol 3cCollde] dof gl ST & |

23. If you fill water in glass and ice cube. What happens when ice cube completely melts?
/3R 39 TerE 3R ah & gohs A Ul #Rd €. FGT gIaT & SId 9% T gehsT
' RE e ST g2

(a) Water will flow out /9Tall &g SITTIT

(b) All the snow will sit in the bottom /&Y % I & SIreef

(c) Water level will remain the same/STel X HHTA T%TIT

(d) Water level will decrease with change /9R@del & ATT STeT TAX T ST
RRB Group-D 01-10-2018 (Shift-I1)
e After the ice cube melts completely the water level remains the same and no water will
displaced.
e Now fulfilled by the amount of water present in the ice cube.
e After melting, the amount of water in the ice cube will remain same.

o T HT THST T e e STt & q1G Teft T TR FET el ¢ 3R 1S & arefr
faeenfia &1 ghem|

o 31t & gend 3 witorg TR Y AT R o Y B

o TrETeTeY & TG 3w e 3 T B AT e & @,

24. When an object sinks, the up thrust of the fluid on the object is :/oTd Eﬁlé’ ard ?f';\EI?-ﬁ
g, ol ¥ W & H FWT AR gIaT &

(a) Greater than the weight of the object /EN-_ST & gl ¥ 38+

(b) Less than the weight of the object/d{-gl & ol T A

(c) Same as the weight of the object /a3 & Tofel & THI
(d) Zero
RRB Group-D 09-10-2018 (Shift-11)
e If the up thrust (buoyant force) is less than the weight of the object, then the object
will sink.
e The density of the object is greater than the density of the fluid, the object will sink.

o I FHR HT 3 T ATl SR (3cCelTael §ef) a6 o HR A A g, Al a&] g
STaaf|
o TEJ FI Helcd gd & Heled & 3T glel T a&] g S|

25. Upthrust force and weight of object would be-
aEJ FT 3T g IR HR g

(a) In the below direction /sl &r 31%’ feem &
(b) In the opposite direction Jadra feem #
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(c) Up above /39X
(d) In the same direction /33T feem &

RRB Group-D 05-10-2018 (Shift-111)
e The upward buoyant force that is exerted on a body immersed in a fluid, whether
partially or fully submerged, is equal to the weight of the fluid that the body displaced
and acts in the upward direction at the center of mass of the displaced fluid.
e In this condition the Upthrust force (bouyant force) and the weight of the object
would be in the opposite direction.

o ToReil oo 1 g9 gU TS WX, T8 I AT §F & A7 0T & & T &3 &1, IR T AR
oT3Ta ATl 3cCelldel Sl 3 &d & AR & SR 81T ¢ o8 Us fareanRa sarg
AR farenfia ga & gegdTe & g 9 FW HI G 7 F1 T g

o 5 R & 3UY o (ST Fe) 3R T T AR FITAT feerm 3 gram|

26. What is the force acting perpendicular to plane?/HHAde U d9dd I T arell
gl T §?

(a) Upthrust /3c819

(b) Surface Tension/qc'%" RGIE]

(c) Pressure /adTd

(d) Pull /f&=ma
RRB Group-D 15-10-2018 (Shift-111)
e A force acting perpendicular to a plane is called a buoyancy force or upthrust force.
e The property of a fluid, due to which it exerts an upward force on objects, is called
uplift/buoyant force.
e This force acts on the centroid of the volume of fluid displaced by objects, which is called
the centre of buoyancy.
e It was first studied by Archimedes.

o THE Tl W Tdad ST dlel dTel Iof ! STl Iof AT 3¢ Tof gl ATAT g |

o TodT ool YeTe T ag 10T, TorEeh ShRUT a8 &3 TR SR T 3R ol I &,
3cUT/3cColTde gof gl g |

o IE Tl T3 GaRT [T 57 & HTAAT & Fhogieh W HIA AT 8, Tord Secelraet
s el AT & |

o STFI ICIYT TIY Ugol fh iAo o fohar am|

27. Which of the following is not based on the principle of Archimedes? [Aff@a & &
Tl AT SRS & Rguid W 3maRa &7 &7

(a) Hydrometer /613@?112?

(b) Submarine /q?lgs_sﬁ

(c) Lactometer JoleFerHeT
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(d) Odometer /3T8THTET

RRB Group-D 03-10-2018 (Shift-11)
Odometer is not based on Archimedes' principal. The Hydrometer is based on the
principle of Archimedes.
According to 'Archimedes' principal, "the buoyancy force exerted on an object in a liquid
equal to the weight of the liquid displaced by that object."

ST IR RS & Rguid I 3mand 767 & | gr8g1Aey 3nfhfAsa & RAeuia
W MR B

IR TASTST FEHIT o 3THR, "ol g # fohdll € IR oITet dTell ScCelldet ol 3H
] SaRT TV ATV & & 37N o SR gl g 1"

28. What will be the buoyancy force exerted by the water?/dTaT CART ofdTrAT I1AT
3cColldel ol AT BIAM?

(a) Less than the weight of the item [a¥d & gold F A

(b) Zero /R[=T

(c) Equal to the weight of the water displaced by the object/ﬂ??—of CdRT gcIv 39T gt &

gdolel o SR

(d) Over load /37IaX &Ig

RRB Group-D 05-10-2018 (Shift-1)
The property of a fluid, due to which it exerts an upward force on an object partially or
completely immersed in that fluid, is called a buoyancy or buoyancy force.
This force acts on the centeroid of volume of fluid displaced by object which is called centre
of buoyancy.
If an object floats in a liquid, the upward force exerted by the fluid or liquid on the object
is equal to the weight of the liquid of fluid displaced by the object.

oY oRer TeTey <P I 70T, FoTEeh RO 9 3 el H HTTRIH §I & AT I R 3 §9
fohall g I FUR AT 3R Tl SANAT &, 3cTATdT AT 3BT Sl FEAA & |

Ig ST I GaNT TAEATTA & o T o shogeh I HTd AT § ToIl Sccelldel o,
e g |

e 1S & Tohall ool gerd & Rl &, oY & I1 el Ierd SaRT a& 9 ST a1
FUR I 3R T Sl T GaRT GV ATV Tl TeTd oh 8N & SRR B & |

29. What is the magnitude of buoyancy force depends on?
3cClded gof &l GRATT fFg o IR ear &7

(a) The mass /gecdHTA

(b) The density /gelcd

(c) Temperature /dAT9HTT

(d) Volume /ﬁ?{ﬂ

RRB Group-D 03-10-2018 (Shift-I)
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e The magnitude of buoyancy force depends on the density of the liquid. When an object is

immersed in a fluid, the fluid exerts an upward force on the object known as buoyancy
force or up thrust.

e The buoyancy force is proportional to the density of the liquid and volume of fluid
displaced by the object.

o 3cCollde Sl &I IRATUT &d & Eefed TR A8 T &1 STeT fohall g o fohddl oer
ey # SEIT ST &, oY el a8 I 3R T 3T Teh el ST ¢ Fo 4l Sccelrael gof
T 3¢ ST & & H ST AT & |

o 3Tl Il &d & Heled AN o GaRT FAEATd &a & IcleT & HATITH 1T & |

30. The force of buoyancy depends on the density and ............. of the liquid
displaces./3cCelTdsl T g AT ga & Gelcd 3R ..o X AR & gl

(a) The direction/fe2Im
(b) Volume /3T deT
(c) Power /21T&Fd

(d) Energy /ST
RRB JE 31.05.2019 (Shift-111)

e The buoyancy force is equal to weight of the liquid displaced by an object which is
directly proportional to the density of the liquid and volume of the liquid displaced.

o 3ccTae Jef fohdl & SaRT AT el & R o SRR Il g Sl kel
Eefed 3R FAEATIIT el 1 AT & W reqaricies gian 8|

31. Pressure is defined as-/&T§ @I IR fohar Srar g 2

(a) Weight per unit cube

(b) Force per unit area

(c) Density per unit cube

(d) Mass per unit cube
RRB Group-D 16-10-2018 (Shift-1)
RRB Group-D 05-12-2018 (Shift-1)

The force exerted on the unit area of a surface is called pressure.

S.I. unit of Pressure N/m?.

It is also called Pascal.

Pressure is a scalar quantity.

Force(F)

Area (A)

Dimensions — ML T-2

32. Pressure is measured by-/GaTd HIIT SATAT &-

Pressure (P) =

(a) Mass and density /GcdHTod 3R oo
(b) Work done /ioT-I' S

(c) Force and area /§eT 3R &9

(d) Force and distance/de 3R E‘,:fl'
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RRB NTPC 30.03.2016 (Shift-I) Stage Ist

33. If we increase the area of a given force, what will be the pressure-
e g Tt T 3T ol T &TA%el 6T & dl GaTd T giem-
(a) Goes up /FIR TeT AT &

(b) Gets zero /R[=T g Srar §

(c) Gets reduced /@& g ST §

(d) Remains unchanged /aRafdd @ar &

RRB Group-D 02-11-2018 (Shift-11I)
Force( F)

Area(A)T
The S.I. unit of pressure is "Pascal’ (Pa) or N/ m’.

dPressure (P) =

34. As the depth decreases from the free surface of a fluid, the pressure exerted by the
liquid will be-

S-S TR ool 9Ty T HeFT HAE & TGS HA il STl §, el GaRT STell
AT ST gIET-

(a) Remains unchanged /3aRafdd ®ar &

(b) Becomes zero/= g ST §

(c) Gets reduced /& & Tl §

(d) Increases /dedrl %’

RRB Group-D 10-12-2018 (Shift-111)
e Pressure at a point in a fluid is = pgh where p is the density of the liquid, h is the height or
depth of the liquid from the surface, so pressure decreases with decrease in depth.

o TR UerY # Ueh g W &aTd = pgh & STET p Tl &1 Helcd &, T Helg d ool 1 3e1s

T IEXTS &, SUTAIT IETS H HAT o AT GG hH gl AT g |

35. What is the pressure inside the aircraft cabin at altitude?
a5 W TAATT & hfdd & eI gard fohdar giar g2
(a) Is similar to outside /dTEY & HHT %’

(b) Less than outside/dTgY & &eT

(c) More than outside /dTgX & 38

(d) Normal the pressure at sea level/HHg del 9 ¢d1d HTHT g
RRB NTPC 29.03.2016 (Shift-111) Stage Ist

e The air pressure in all aircraft cabin is kept higher than the atmospheric pressure at high
altitudes to avoid discomfort to passenger due to low air pressure outside the aircraft.

o TIHATA & STgT HH &aT o cdld & HROT AITAT T YT A 2T & forw it famm=r
T # gaT T galld 3T 316 T AFHS T GaTd § 3o @M S &

36. The pressure of air at a certain temperature is proportional to-
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Tecd
U fARYT AYA W 9y FT go1d garids gl &-
(a) Density /delcd
(b) Distance/E@
(c) Velocity /adT
(d) Volume/3Td el
RRB Group-D 02-11-2018 (Shift-I)

e At certain temperature, pressure of the air is directly proportional to the density of air. If
pressure on the gas is doubled density is also doubled.

o %S ATYAT U, §aT &I Galld WY §aT o Eefed o FATTUT 1T &1 AfE 3 ox garer
GRTAT Y f&T ST & Tt Y QX &1 ST &

37. What is the density of water- /STel bl Holcd ERGI EFIT %—
(a) 1000 kg / cubic meter
(b) 10 kg / cubic meter
(c) 1 kg / cubic meter
(d) 2 kg / cubic meter s
RRB NTPC 18.04.2016 (Shift-11) Stage Ist
e The density of water is 1000 kg / m3

Table 10.1 Densities of some common fluids

at STP*

Flud | plgm)
Water 1.00 x 10°
Sea water 1.03 x 10°
Mercury 13.6 x 10°
Ethyl alcohol 0.806 x 10°
Whole blood 1.06 x 10°
Air 1.29
Oxygen 1.43
Hydrogen 9.0 x 10~
Interstellar space  ~ 107

38. Which of the following reasons, clouds to float in the sky? /3TehIRT H dcal & o
a1 AFAfaf@d # @ Hid 91 HROT 8?2

(a) Low temperature /ohdH dTIHTT

(b) Low speed/shH afa

(c) Low pressure /&H cdld

(d) Low density/ehH Helcd
RRB NTPC Stage Ist 28.04.2016 (Shift-11)
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e The reason for clouds floating in the sky is their low density. Due to the low density, the
weight of clouds remains low with respect to the buoyancy force in the air and they float.

o 3THTA H TGN & oY T FRUT 3AhT H Uolcd g | FH Helcd & FHIUT SIGT T Iolad
&aT H 30Tl 5o & FTUET A {aT§ IR T A B &

39. Ice floats on water because its density- /EIT% et X oRar %" FiTh Sl Yolcd %—
(a) Is greater than water /9Tl g o s=r %

(b) Is less than water/dTeT & &H §

(c) Is zero R g

(d) Is like water/dTeAT T ARG %’

RRB ALP & Tec. (20-08-18 Shift-11I)
e Ice floats on water because its density is less than the density of water.
e The density of water is maximum at 40C.

o T I U Rl § FAIF STAT Telca Ul & Gelcd ¥ FH gIaT 8|
o STl &I Telcd 40C W ATAHAH BT & |

40. The density of a substance is defined as- /fF8T TeTe] FT Uedca 3H YhR IRHATNT
R I -

(a) Mass per unit volume /eIl 9fd gaFl'é' AT AT

(b) Product of mass and acceleration/gcdHTsd 3T a1 &1 3

(c) thrust per unit area /9T $T=FI'§ 89 W AR

(d) Weight per unit volume/9Td EEHT%' IAIdA AR

RRB Group-D 24-10-2018 (Shift-11)
RRB Group-D 11-12-2018 (Shift-11)
RRB NTPC 16.04.2016 (Shift-111) Stage Ist

Density (p)= _mass (m)_
volume (v)

kg

T
m
Dimension of Density — ML

Density is a scalar quantity
41. at which temperature is the density of water maximum? /fhE d9HAT I 9Tt 6l

Helcd 3TAhdA giar g2
(a) 0° Celsius
(b) 100° Celsius
(c) 50° Celsius
(d) 4° Celsius
RRB J.E. 2014 (14.12.2014 Red Paper)
e The maximum density of water is at 4°C.

o STcT I HTARIH Telcd 4°C W EIaT B
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42. Which of the following substance density is greater than the density of water?

fArafaf@d J O 5T 91 &1 gdca Ul & gdca @ 34 27
(a) Cork/alh

(b) Ice/a%h

(c) Iron nail/cllg T Hrel

(d) Thermocol/ﬂ?:l’mﬂr
RRB Group-D 06-12-2018 (Shift-I1)
e The density of iron nail is higher than the density of water, so it will sink into the
water, while The density of the materials given in the other three options is less than
the density of water, these three will float.

o iIg & el I Heled TTeil & Heled & 38 §, SATAT T UTell H 39 S0, STafeh
3T AT el 7 8T 31T ueraf &1 geica urell & gaica A FH &, A a7 o .

TABLE 1.4 The Density of Some
Common Substances at 20 °C

Substance Density (g/cm®)
Charcoal 0.57

(from oak)

Ethanol 0.789

Ice 0.917 (at 0 °C)
Water 1.00 (at 4 °C)
Sugar (sucrose) 1.58

Table salt 2.16

(sodium chloride)

Glass 26

Aluminum 2.70

Titanium 4,51

Iron 7.86

Copper 8.96

Lead 114

Mercury 13.55

Gold 19.3

Platinum 214

43. Which of the following state of substance has the maximum kinetic energy?

[RAFATATET # & gerd fr fha raedr # 3fRedA afds Fei g 82

(a) Gas /3T

(b) Metalloid/ﬁ?ﬂﬁ“s’

(c) Solid /3

(d) Liquid/dXeT
RRB Group-D 19-09-2018 (Shift-11)
RRB Group-D 05-12-2018 (Shift-I1)

e The kinetic energy of particle is maximum in gaseous state. In gases particles are free

to rotate with maximum speed as there is negligible force of attraction between the
particles.
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o T FT aAfaet Far FET 3raTT & Ff¥paA gy §1 aT F wor sifFam arfa &
A & foIT a7 gl € 21T Uil & oI 3TehY0T el 907 g g |

44. The temperature during solid melting- /3 TWgee & G d9aTA-

(a) Can increase or decrease according to the nature of the substance/Tc'\T?i $r QEC% &
3TER §¢ IT °C Hehell §

(b) Grows up/sI8T BT &

(c) Decreases /&€ ST %’

(d) Do not change/sTgl SGeldT &
RRB Group-D 22-09-2018 (Shift-1I)
e When solid melts, the temperature remains the same, this is because the absorbed heat
is utilized in breaking the forces of attraction between the particles and hence solid
change to a liquid state without change in temperature.

o 9 31T Ngedr g, d drIHT THTT 8T &, UHT ST 81dT § Fifeh 3/aiNa
SSHT T 3TAET FHUN & ST 3THYUT o T dlgel H fohar S1ar & 311 33 yoeR a1
a9 HTT & 9Rade [T 9T aiel 39T & sco ST &

45. Virtually the force exerted on a vessel wall by a gas moIecuIes?/aQ—_{I_,?rt g & 3-1'0;[3-17
GART Sciel T EIaR 9T ST AT Sol?

(a) Stick to the wall of the pot JITHS T AR ¥ ™ue ST

(b) Decay of kinetic energy/aT#el FI GaR & fgsh T

(c) Hitting the wall to be quick /STl &l & ToIT SR & THAT

(d) Change in their momentum by hitting the wall/SGIaR & THel | IoThl I H

gRadeT &idar &
RRB J.E. 2014 (14.12.2014 Red Paper)

e The force exerted on the wall of the vessel by a gas molecule is due to the change in
its momentum as the gas molecules hit the wall of the vessel.

o 31 3T G@RT FcteT T STaR T AT IAT el IHeb HAIT H TReckeT & HROT GIell
& i 3 3107 ST i AR § T
46. If the amount of water vapour in the air is high, what will be the rate of evaporation-
/AT A A Sorarsq S AT 3w g1 ol arsdisIor S &3 F4r g
(a) Will decrease /9c SATTIT
(b) Will be zero/[=a g
(c) Will remain /9THTT I&dT &
(d) Will increase/R[=T gham

RRB Group-D 05-11-2018 (Shift-1)
e [fthe amount of water vapour in the air is high, then the rate of evaporation decreases.
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¢ In the summer, the water evaporates by evaporation from rivers or ponds and the sea,
etc.
e The rate of evaporation of water in winter is less than in summer.

o I AT A STefarsy T AT 3T g AT ATSRHRIT Y e Ho g1 A & |
o AT H AT T ATCITST 3R T 3HTTE & TSHAROT S@RT Tl AT g1 STl 8|
o GiETT H UTell & arsienor Y e ATELGT ol ool A HH G B |
47. According to gas kinetic theory, the absolute zero temperature is achieved only when-
/e aifdsr Ui & 38R, WA e ardAe a3l ured gir § 5ie-
(a) The volume of the gas is zero /3 &T 3T T 3
(b) Gas pressure is zero /3 &T a1 [T g
(c) The kinetic energy of the molecules is zero/3-TUI3-ﬁ $r afast Far [T g

(d) The specific heat of the gas is zero/3H &I fafIse FvAT =T &
RRB ALP & Tec. (29-08-18 Shift-1)

48. In which situation the molecular attraction is very strong?

fra fufa & smuifas smedor srafas gea giar &2
(a) Solid /31T TF
(b) Fluid/gd
(c) The Gas/3t&
(d) Steam/ATT
RRB J.E. (14.12.2014, Green paper)
e The state in which the molecular force of attraction is very strong is called the solid

state of the substance.
e The molecules in the solid are very close.

. %WNWWWW@W@W&W#@WW&T

gl ol

49. The relative density of silver is 10.8. The density of water is 103 kgm. What will be the
density of silver in Sl unit.

TS HT MR Tolcd 10.8 §1 STl HT Telcd 103kgm® | SISHIS H AT HT

Holcd fohdell glom?
(a) 10.8 x 10°kgm™3
(b) 1.08 x 103%kgm3
(c) 108 x103 kgm3
(d) 1.8 x 103 kgm3

RRB Group-D 06-12-2018 (Shift-ITI)
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50. Which of the following is dimension of pressure- /[eATaf@d & & HiT AT a1d &l
3T &-
(a) MLT?
(b) ML1T
(C) ML-ZT—Z
(d) MLAT?
RRB SSE (21.12.2014, Set-07, Yellow paper)
Force
Pressure =
Area

Force = Mass X Acceleration
Met 5
=Kg X — " = [MLT?|
Second”
Area = Length X Width

= meter x meter = meter: = le]
Force [MLF] _

Pressure = Arca [L"]

[ML'T? ]
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