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TOPIC - 01

GRAVITATION

1.1 Introduction:

We have seen in the previous standard that the
gravitational force is a universal force and it acts not
only between two objects on the earth but also between
any two objects in the universe.

Q.1 Can you recall?

1) What are the effects of a force acting on an
object?

Ans: Effects of force acting on an object:

i) A force can set a body in motion. For example, if a ball
at rest on the floor is pushed, it rolls on the floor.

ii) A force can stops a moving body. For example, a
moving bicycle can be brought to rest by application of
brakes.

iii) A force acting on a body can change speed of the
body. For example, when breaks are applied to a
moving a bicycle its speed decreases due to the friction
between the brake shoes and the rim of the type.

iv) A force can change the direction of motion of the
body, for example in uniform circular motion of a body.
The direction of motion of the body keeps on changing
due to the applied force.

2) What types of forces of a familiar with?

Ans: Types of forces:

i) The gravitational force between the earth and the
moon.

ii) Electromagnetic force between two charged particles
in motion.

iii) The nuclear force between a proton and a neutron in
the nucleus of an atom.

3) What do you know about the gravitational force?
Ans: Gravitational force: The gravitational force is a

universal force, i.e., it acts between any two objects in
the universe.

2.2 Gravitation GWT%&UT) -

Introduction (AEATAT) -

TRt SaHed 39T gravitational force BT universal force
(af%@) SICl ar g%ﬁaﬁmr TRl @ AT universe TSI
SHITTE T object e AR 3THT‘ﬁ, & ToTehett 3Te,

Q.2 - Can you recall (Qﬁ?‘:‘mT) -

%) TETET object AT force act TTCATAT BT effect TIal?
Ans: 1) force apply ﬁ—»_wﬂTﬂ% moving body, rest position
T ST I TEF o motion HEA STUTAT 3.

ii) Force act WTE@' body =T speed e 5T Bl Al
iii) Force act W’I’ﬂé’ TG moving body = direction
TR .

R) Types of forces -

Ans: earth 37T moon Tl gravitational force, IEIE)
(motion) TR charged particles EEic) electromagnetic
force, Atom AT nucleus el proton 3T neutron HETA
nuclear force.

?) Gravitational force W@"%‘IHTW HIfEd 3R?

Ans: 1) Gravitational force & universal force TR, d9 o
universe HEET SHIOTETE 19 W“ﬁ HTRA ST,

1.2 Gravitation:

Gravitation:

i) The phenomenon of gravitation was discovered by Sir
[saac Newton.

ii) As the story goes, he discovered the force by seeing
an apple fall from a tree on the ground.

iii) He wondered why all apples fall
downward and not at an angle to the vertical.
iv) After much thought, he came to the conclusion that
the earth must be attracting the apple towards itself

vertically

and this attractive force must be directed towards the
center of the earth.

v) The direction from the apple on the tree to the center
of the earth is the vertical direction at the position of
the apple and thus, the apple falls vertically
downwards.

vi) Newton thought that if the force of gravitation acts
on apples on the tree at different height from the
surface of the earth, it can also act on objects at even
greater heights, much farther away from the earth.
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gravitational force between the earth and

2. Gravitation (TEeATHYUT):

i) Gravitation =T ¥ |X STASH JeI AT AT,

i) As a story, =& AT THEIAITAT SSTHS UTed 3TIAH]
TRIeToT et T I ATEeT.

iii) T T4 T TSl F TqI apple  vertical direction
(TR I0) WA T TSawd, o Tes Y3 PV B 7
T GTeAT TS,

iv) =3I %Faﬂ'{'i?lgf, AT 38 conclusion G I earth

attracts apple towards itself 37MYT this attraction force must

be directed towards the centre of earth.

v) Apple AT Tevardl ST direction & centre of earth T
vertical 3T& UH apple 8T vertically downward direction
=t @relt e,

vi) e 3T foER el W, force of gravitation & ¥
TEERIA apple =1 SHEMER HRERA Al offor o
gravitational force Bl earth Rl SHaie IR g&T

AT A 2
1.3 Force and Motion:

i) Force and motion: A force is necessary to change the
speed as well as the direction of the motion of an object.

Q.2 Can you recall?
1) What are the Newton'’s laws of motion?

Ans: Newton’s laws of motion:

i) Newton’s first law of motion: An object continues to
remain at rest in a state of uniform motion along a
straight line unless an external unbalance force acts on
it.

ii) Newton’s second law of motion: The rate of change
of momentum is proportional to the applied force and
the change of momentum occurs in the direction of the
force.

iii) Newton’s third law of motion: Every action force
has an equal and opposite reaction force which acts
simultaneously.

(Note: Equal in magnitude and opposite in direction)

2.3 Force And motion:

ST HTfed 3TE i, TETRN object =T magnitude 37T
direction HEd TS TSI STUTUATARS T object T force

apply (IJKT) ST AT,

Q.R Can you tell (@@'WT)

Newton’s laws of motion (ﬂi}‘lﬁ' "'Iﬁfﬁ'&'ﬂﬂv‘) |
HUTA?

Ans: i) Newton’s first law of motion - (=

nfafawas afgar ﬁ'ﬂ'ﬂ') - A% object &l HIVIET external
force apply B ATl o o a&] o= rest position T
TohaT motion W& 3THA TXes T TIAHI T,

ii) Newton’s second law of motion - (2= Tfafawas

g‘ﬂﬂﬁ'ﬂ'ﬂ) - UEIST object @l accelerated Fol'{'ﬂﬁ??) BIGite1)
3 T ¥ acel® T object a¥ UJd gIUT=AT net force M

FHIT 37T T object AT mass ¥ SR ST,
iii) Newtons third law of motion - (FFZT=IT nfafawas

foawr faw) - ATl U9% action force N T
gRATT {EE ey foee A opposite force FHERT
3T,

1.4 Circular motion and Centripetal force:

Q.3 Define Circular motion with an example.

Ans: Circular motion: i) Definition: Circular motion is
a movement of an object along the circumference of a
circle or rotation along a circular path.

ii) It can be uniform, with constant angular rate of
rotation and constant speed, or non-uniform with a
changing rate of rotation.

iii) Examples: An artificial satellite orbiting the earth at
constant height, a stone which is tied to a rope and is
being swung in circles.

Dnyanada Publication House Pune

Page 3



Demo Pages of Book

A stone tied to a string, moving along a circular

path and its velocity in tangential direction

Q.4 Define Centripetal force with an example.

Ans: Centripetal force:

i) Definition: A force acts on any object moving along a
circle and it is directed towards the Centre of the circle.
This is called the centripetal force.

ii) ‘Centripetal’ means Centre seeking, i.e. the object
tries to go towards the Centre of the circle because of
this force.

iii) Examples: The force of gravity acting on a satellite
in orbit, the friction of the tires of a car making a turn.

R.¥ Circular motion (JUBTHR TAl) AMUT Centripetal

force (31'F Wehgl del):

Q.3 i) Circular motion i object o circle AT
circumference ST movement 3T fhal circular path
I rotation 3.

i) T constant angular rate of rotation 3T constant speed
HE uniform 31g ekt fehar changing rate of rotation g
non-uniform 37 N

Q.¥ Centripetal force (»ﬂﬁﬁﬁﬁ?m - circle AT along
move BOT-AT object X act BIUTRT force TF ST circle =T
center =T &9 31?!?'13[, ATl centripetal force FUIAI.

i1) Centripetal TEUTS centre seeking @W@T <3 51)

10t (Science I)

1.5 Kepler’s Laws:

Kepler’s Laws:

i) Planetary motion had been observed by astronomer
since ancient times. Before Galileo, all observations of
the planet’s positions were made with naked eyes.

ii) By the 16th century a lot of data were available about
planetary positions and motion.

iii) Johannes Kepler, studied these data. He noticed that
the motion of planets follows certain laws.

iv) He stated three laws describing planetary motion.
These are known as Kepler’'s laws which are given
below.

Q.5 State and explain the Kepler’s law of planetary
motion. OR
Q.5 Write the three laws of planetary motion given

by Kepler. OR
Q.5 Explain with diagram: Kepler’s three laws.
Hence, show that gravitational force, F = rlz (In the
usual notation)
Ans: Kepler’s laws of planetary motion:
) i
> B G \\\

The orbit of a planet moving around the sun

Kepler’s first law:

i) Statement: The orbit of a planet is an ellipse with the
Sun at one of the foci.

ii) Figure shows the elliptical orbit of a planet revolving
around the sun. The position of the Sun is indicated by
S.

Kepler’s second law:

i) Statement: The line joining the planet and the Sun
sweeps equal areas in equal areas in equal intervals of
time.
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ii) AB and CD are distance covered by the planet in
equal time i.e. after equal intervals of time, the positions
Q.8 Do you know? Low and high tides.

OR
Q.8 Give scientific reason: Low and high tides are
regular phenomena.

Ans: Low and high tides:
i) You must know about the high and low tides that
occur regularly in the see.

ii) The level of sea water at any given location along sea
shore increases and decreases twice a day at regular
intervals.

iii) High and low tides occur at different times at
different places. The level of water in the sea changes
because of the gravitational force exerted by the moon.
iv) Water directly under the moon gets pulled towards
the moon and the level of water there goes up causing
high tide at that place.

v)At two places on the earth at90°from the place of
high tide, the level of water is minimum and low tides
occur there as shown figure.

\I Gravitational force a
J of the moon

gravitational

force

Q.9 Acceleration due to gravity (’I'\E?Eﬁﬂ ) fRar
acceleration due to gravity (‘E?Eﬁ? ) AT foTe.
Ans: Earth @?Eﬁ?ﬂT) gravitation force H@‘ body b1
produce (ﬁqi'UT) grom=ar (0T Tl
acceleration due to gravity (’1’5?33'5( YY) T,

acceleration

Q.< Law and high tides (‘lﬂ?ﬁ ot W) -

Ans: i) STIUTCT HIfgd 3T %Y, Law and high tides (¥Rl
aifoT @ﬁa) T regularly (&W&IT‘I'CITPF) sea (HH%) e gg
T,

ii) Sea water (¥HK YU AT level sea shore (HHK
%h"'-l'lﬁ) ﬁa'\q'l?ff T ST increase (awﬁ) 3T decrease
(AT B0 BT,

iii) High tides ST law tides T different time @T@W
aaﬁ) ol different place I ST I, Sea water lavel &
moon (EE') hg exert (AFHA) hedAT SIOM=AT gravitation
force ﬂ@' TIAT 3T,

iv) Moon (?EF{IT) AT directly et ST water moon
TITHS pulled toward (‘@_tlﬁ F‘I’Iﬁ) aToT =1 T STEuTRy
water level ﬂ% high tides T faeprott g T,

v) High tide =T ST earth (J2it) aReAl S fashmolt o°
T water level minimum 3TFd ST @ fSHOM law tide

TS .

1.7 Earth’s gravitational force:

Q.9 Write short note on: Earth’s gravitational force.

Ans: Earth’s gravitational force:

i) The earth attracts every object near it towards itself
because of the gravitational force.

ii) The center of mass of the earth is situated at its
center, so the gravitational force on any object due to
the earth is always directed toward center of the earth.
iii) Because of this force, an object falls vertically
downwards on the earth.

iv) Similarly, when we throw a stone vertically
upwards, this force tries to pull it down and reduces its
velocity.

v) Due to this constant downward pull, the velocity
becomes zero after a while.

vi) The pull continues to be exerted and the stone start
moving vertically downward towards the center of the
earth under its influence.

vii) The gravitational force due to the earth also acts on
the moon because of which it revolves around the earth.
Similar situation exists for the artificial satellites
orbiting the earth.
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viii) The moon and the artificial satellites orbit the
earth. The earth attracts them towards itself but unlike

Q.R4 AT UTE?

i) Modern periodic table = fadieror & amfur group 2
HefeT element = AT ThT T QEFfFl%T

Ans: 1) Group R T element: Hydrogen (H), Lithium
(Li), Sodium (Na) 37T Potassium (K).

ii) W’I’T}l electronic  configuration (ﬁ?‘?ﬂ) RG]
TR fTet 3T,

iii) 9T element AT configuration A HUA AT

(similarity) f&g a2
Ans: I7 99 element = valence electron ('H?EFIT 3@3@:0 gl
% 3R,

iv) 9T element = valence electron W&AT fehelt MME?
Ans: I7 T element =T valence electron (‘\q'ﬂW‘IT Eﬁﬁfﬂ) Bl
% 3.

Q.26 Can you tell?

i) On going through the modern periodic table, it is
seen that the elements Li, Be, B, C, N, O, F and Ne
belong to the period 2 write down electronic
configuration all of them.

Ans:

Sr. | Elements Electronic
No. configuration

I Li 2,1

ii Be 2,2

iii B 2,3

iv C 2,4

\% N 2,5

vi 0 2,6

vii F 2,7
viii Ne 2,8

ii) Is the number of valence electrons same for all
these elements?

Ans: The number of valence electrons is different for
this entire element.

iii) Is the number of shells sale the same in these?

Ans: The number of shells sales is the same.

Q.38 ARUE fienT o= faemeet yw 397 fogot
FUTET TR,

fag==n period T element =T metal, nonmetals 3707
metalloid & STERROT T U< AT periodic table EEIc)

T foTeT, IS periodic table T 18T &6 STX foter.

Q.27 Use your brain power!

i) Look at the elements of third period classify them
into metals and nonmetals.

Ans: Third row: Na, Mg, Al Si, P, S, Cl, Ar
Metals: Na, Mg, Al
Nonmetals: P, S, Cl, Ar

ii) On which side of the period are metals left or
right?

Ans: left side of the period are the metals.

ii) On which side of the period did you find the
nonmetals?

Ans: Right sides of the period are the nonmetals.
Q.28 Use your brain power!

i) What is the Couse of nonmetallic character of
elements?

Ans: The tendency of an element to form anion or
electronegativity is the nonmetallic character.

ii) What is the expected trend in the variation of
nonmetallic character of elements from left to right
in period?

Ans: In a period as the atomic number increases from
left to right electronegativity increases non-metallic
character decreases this is due to decrease in the
atomic size.

iii) What would be the expected trend in the
variation of nonmetallic character of elements
down a group?
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Ans: In a group as the atomic number increases electro-
positivity increases while electronegativity decreases,
nonmetallic character decreases.

Q.¢ TRT St =Tera.
i) ﬁ?ﬁaﬂ?ﬂ non-metallic character (STeITd TA'UT?T!-SI)
FHIMHS A2

Ans: Element = anion (FROT 3ATA) Tepar electronegativity
fmor FRoaEr e (tendancy) U non-metallic
character &9
ii) Period (3TTa) WeA STEhE ITAHS AT element
T non-metallic character SEATATAT HIUTAT trend (heT)
ruferd me?

Ans: Period (Nﬁﬁ) T atomic number 5|o|r\|oh§-| SN CIE
aTed ST, Electronegativity (0T 3d-) increases, non-
metallic character (3TETq W) A BT, a1 FArd HROT
T I STOTRT atomic sizr (3] ATHRATT) 3.

iii) Group HeA g% WIeAt AT element IT non-metallic
character SEETUATET HIVTT (trend) T Ivammt w=T
arafer ame?

Ans: Group T T%T @Il ST atomic number aTed
ST, Electropositivity e, ‘T{Tj electronegativity AT Bl
ST,

Ans: The maximum number of electrons that can be
accommodated in a shell is 32 electrons. The formula is
2n2.

iii) Deduce the maximum electron capacity of the
shells K, L and M.

Ans: For the shell K, the maximum electron capacity is
2 electrons.

For the shell L, the maximum electron capacity is 8
electrons.

For the shell M, the maximum electron capacity is 18
electrons.

Q.*R Il d9aT™ observation I foaReted YN ST
fotgur aTdferd e

Q.30 Write down the electronic configuration of the
following elements from the given atomic numbers.
Answer the following question with explanation.

i) 3Li, 14Si, 2He, 11Na, 1sP. Which of these elements
belong to the period 3?

Q.29 Can you recall?
Shell N 2n? Electron
capacity
K 1 2x1? 2
L 2 2 x 22 8
M 3 2x32 18
N 4 2 X 42 32

i) What are the values of n for the shells K, L and M?

Ans.: For the shell K, the value of nis 1.
For the shell L, the value of n is 2.
For the shell M, the value of nis 3.

ii) What is the maximum number of electrons that
can be accommodated in a shell? Write the formula.

Dnyanada Publication House Pune

Ans.:
Sr. No. Elements Electronic configuration
i 3L, 2,1
ii 1451 2,8,4
iii 2He 2
iv 11Na 2, 8, 1
\% 15P 2, 8, 5

Elements belong to the 31 period: 14Si, 11Na, 15P

ii) 1H, 7N, 20Ca, 16S, 4Be, 1sAr. Which of these elements
belong to the second group?

Ans:
Sr. No. Elements Electronic configuration

i 1H 1
ii 7N 2,5
1il 20Ca 2, 8, 8, 2
iv 165 2,8,6
v 4Be 2,2
vi 18Ar 2, 8, 8

Elements belong to the second group: 4Be and »0Ca
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iii) 7N, ¢C, 80, sB, 13Al. Which is the most vii) 13Al, 14Si, 11Na, 12Mg, 16S. Which of the above
electronegative element among these? elements has the highest metallic character?
Ans:
Sr.No. | Elements Electronic configuration Ans:
i 7N 2,5 Sr.No. | Elements | Electronic configuration
ii 6C 2,4 i 13Al 2,83
iii g0 2,6 ii 1451 2,84
iv sB 2,3 iii 11Na 2,8,1
v 13A1 2,83 iv 12Mg 2,8,2
v 165 2, 8, 6

Among these, g0 is the most electronegative element.

iv) sBe, ¢C, 80, sB, 13Al. Which is the most
electropositive element among these?
Ans:
Sr.No. | Elements Electronic configuration
i 4Be 2,2
ii 6C 2,4
iii g0 2,6
iv 5B 2,3
\'%4 13Al 2, 8, 3

11Na has the highest metallic character.

viii) 6C, 3Li, oF, 7N, 0, Which of the above elements

has the highest nonmetallic character?

Ans:
Sr.No. | Elements | Electronic configuration
i 6C 2,4
ii sLi 2,1
iii oF 2,7
iv 7N 2, 5
\% 1) 2,6

Among these, 13Al is the most electropositive element.

v) 11Na, 15P, 17Cl, 14Si, 12Mg, Which of these has

largest atoms?
Ans:
Sr.No. | Elements Electronic configuration

i 11Na 2, 8, 1
ii 15P 2,8,5
iii 17Cl 2,8,7
iv 1451 2,84
\'4 12Mg 2, 8, 2

11Na has the largest atomic atom.

vi) 19K, 3Li, 11Na, 4sBe. Which of these atoms has
smallest atomic radius?

Ans:
Sr.No. | Elements Electronic configuration
i 19K 2,8,8,1
ii 3Li 2,1
iii 11Na 2, 8, 1
iv +Be 2,2

+Be has smallest atomic radius.

oF has the highest nonmetallic character.

Q.30 ST element =T atomic number T &
electronic configuration (THUT) Torer foaRetear =
I TG [oTal.

Ans: T&E question 9 answer [CTEUATER! element o
electronic configuration foTel. e foaRetear W=
S 78T IEEl modern periodic table @1 3T hHITEl.
Element =T metallic & non-metallic character % 3T

feTer.
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3.6 Types of chemical reactions:

Q.10 Explain the types of chemical reaction with
example.

Ans: Types of chemical reaction: Chemical reactions
are classified into the following four types in
accordance with the nature and the number of the
reactants and the products.

3.6.1 Combination reaction:

Q.11 Define combination reaction with example.

OR
Q.11 Explain the term combination reaction with
example.

Ans: Combination reaction: When two or more
reactants combine in a reaction to form a single product
it is called a combination reaction.
ii) Example:
a) Hold a magnesium (Mg) strip in a pair of tongs and
ignite. On burning in air a white powder of magnesium
oxide is formed. The reaction can be written in the form
of equation as shown below.

2Mg + 0, — 2MgO
In this reaction magnesium oxide is formed as the
single product by combination of magnesium and
oxygen.
b) Calcium hydroxide (Ca(OH),) is
combination of calcium oxide and water
generation of large amount of heat.

Ca0 + H,0 — Ca(OH), + Heat

Calcium oxide

formed by
with

Calcium hydroxide

Combination reaction W SlﬁTFslmT) -

Types of Reaction (EIRIEED L ey o PEANE

Q-20 Chemical reaction & WbT¥ T example:

Ans: i) Chemical reaction o AT nature (o) FIToT
product 3T reactant =T TEE IR THR TSI,

Q-22 Combination reaction - ST reaction H& two or
more reactants (NWWTQ?) combine ({T?ﬁ"T) ﬁ?gﬁ Uhd
(single) product AT gl T reaction @ combination
reaction FUTCI.

ii) Example- a) Magnesium =t strip FameaTTe g% g,
g o STedel ST magnesium oxide TIR gt
reaction aRIeT YHTOT equation Te fetedt 3T reaction T
magnesium oxide Bl single product magnesium afor
oxygen AT combination HYT dIN .

iii) Example - 3ot e
combination HYT calcium hydroxide 0T Y= T
heat TR &I, &= equation AT 5ot 3T,

3.6.2 Decomposition reaction:

Q.12 Define decomposition reaction with example.

OR
Q.12 Explain the term decomposition reaction with
example.

Calcium oxide water

Ans: Decomposition reaction: The chemical reaction
in which two or more products are formed from a
single reactant is called “Decomposition reaction”.

ii) Example: A single reactant sugar is divided into two
substances (C and H,0)

Cy,Hy04; — 12C+ 11H,0

Sugar Carbon

iii) Water decomposes into hydrogen and oxygen gases
on passing electric current through acidulated water.
This decomposition takes place by means of electrical
energy. Therefore, it is called electrolysis.

2H,0(1) > 2H, T+ 0, 1

Q-2 Decomposition reaction (IAASA afufeam) =@
example

Ans: ST chemical reaction A& T foham IHOeT ST
product @Wﬁﬁ) TP reactant UG AN Blld, T
reaction decomposition reaction <l FUTdld.

ii) Example - sugar (HT1&ER) BT single reactant carbon T
IO AT I substances WA divide BT, Electric current
pass (SIS fSetl) hell WA water o oxygen STITOT
hydrogen AT &I, & reaction electric energy 1{[@' g ad
U ITeAT electrolysis (%lﬂ'ﬁ SUEE) R,

3.6.3. Displacement reaction:

Dnyanada Publication House Pune
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Q.2 Observe and Discuss:

i) What do you observe in the following pictures?
Ans: Lamps, TV, Computer, electric fan, electric bell.
ii) Which effects of electric current do you find?

Ans: Effects of electric current: Heating effect,
magnetic effect, production of light, conversion of
electric energy into mechanical energy and the
conversion of that mechanical energy into sound.

Q.R Observe and Discuss (&Iﬁ&i'UT ‘or‘?ﬁﬁmT) -

i) I picture = observation et FHAT Wﬁﬁ?aﬁ"
Ans: Lamps (fS@m), TV G’@?ﬁ ), computer (FTOTH),
electric fan (%Iﬂ?‘f U@ electric bell (%!ﬂ?f ‘azﬁ)

ii) Electric current = FHIUE effect Wﬁ'ﬁ? IATT?
Ans:- Heating effect Ccs’m'lﬁﬂT WF{'UTI'H)- Magnetic effect
(ﬂaﬁ? tr&mm), production of light (EIEFI'SH?ﬁ ﬁﬁ!ﬁﬁ)
electric energy (%I'Q?T 33'}) o machanical energy (Q’I%l?

iv) If the charge Q flows from A to B in time t, i.e. the
work is performed in time t, then during that time the
energy V,gQ is given to the resistor.

v) This energy is received by the resistor and is
converted into heat energy, the temperature of the
increased.

. . Ener
vi) P = Electrical power = — BY =
Time required t

= VABI
vii) The source of energy, the cell, gives in time t, the
energy P X t to the resistor. If I is the current flowing
continuously through the circuit, the heat produced in
the resistor in time t will be

H=P X t=Vg xI Xt ... (2)
viii) According to Ohm’s law,

VAB = I X R ............. (3)
H - V2 AB X % .............. (4‘)

Tﬁﬁ) < B conversion (TUIR) TEE machanical energy ix) SimilarlyH =1 X1 xR Xt = 12 X Rt ............ (5)

= sound (?-,a:ﬁ) T IR conversion. H = 12 xR X tis called Joules law of heating.

4.2 Energy transfer in an electric circuit: Unit of electrical power:

Q.3 Explain the energy transfer in an electric circuit. ¥ P = Vap xI=Volt xAmp (6)
C

Ans: Energy transfer in an electric circuit: 1Voltx 1 Amp = % X 1—5 .................. (7)

i) If a charge Q flows from A to B, work V,5Q, has been 1] _ W(Watt) (8)

done on Q while going from A to B. S ] ) ]

s . Thus the unit of electrical power is 1W (watt).

ii) The source of energy is the cell.

iii) The cell gives this energy through the charge Q to

the resistance where work Vg Q is performed.
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Energy transfer in an electric circuit (Fd'@?f aRgerme
ﬁﬁ‘m

Q.3. Electric circuit Hﬁaﬁmﬁenergy transefer:

Ans: 1) STT Q Bdh electric charge A 9g— B FS el T
T electric charge ¥ A Uig- B AT flow AT VABQ
g work (WI'&) 2.

ii) & work g VIS cell (&2) @ energy I source
3.

iii) Charge Q E@' energy & cell HYT resistance T et
3T VABQ ¥ work g Id.,

iv) ST charge Q & A U B T4d t A9ed flow @il
LEdS VABQ ) energy resistance ©1 t AT e e,

V) g energy resistor g receive AT ST heat energy
e convert AT F"Il'ﬂé' temparature increase 2.

vi) Energy source T t AR pxt 3?13% energy resistance
A e, SR circuit HYT [ Tdhl electric current
continuously (Hdd) flow BT e @ t AT time T
resistor T&4 THHTOT EIUMRT heat equation T e
3.

viii) Ohm =47 ﬁ'ﬂﬂ'lﬂﬂ'l'{' equation-3 ez U equation-R
o equation-¥ I equation-Y4 T Heat energy 1 formula

_ 1joule (J)
Lwatt (W) = 1 second (s)
3) Commercial unit of electric energy: The
commercial unit of electric energy is the kilowatt hour
(kW.h)
1kW.h=3.6 x 10°]
[t is commonly known as the unit.

4) Electricity bill: Electricity bill shows the

consumption of units (i.e., KW.h) and the cost of using
electric energy.

Q. ?) Electric power (fo=IasTtarit)-

i) Electric power TUTST unit time (T8he SHICATAET) Tea T
3Tt electric work done 8. T SI unit € watt (W)
3,

ii) electric power =T formula TRIAYHTOT 38,

Q) Watt (d2):

1) ST T joule ‘5{?‘@7‘ electric work Uehl W‘E’}l ﬁ?‘f e
qY, Y watt electric power FUIAI.

3) Electric energy = commercial (EI'IH'HTEE)') unit:
Electrical energy T commercial unit ¥ killowatt hour 3¢

foeat. 992t H = 12RT I1el joules law of heating (ST
SSOTAT Taseh a) TEuTaT.

Electric power (lﬁd%di’lqﬂﬁl) o U equation-&, equation-\9
ST equation-¢ T&F electric power 9 THdH W (&) g
R,

Q.4 Define the following terms:

1) Electric power

2) The watt

3) Commercial unit of electric energy
4) Electricity bill

Ans: 1) Electric power: Electric power is the electric
work done per unit time or electric energy used per
unit time. Its SI unit is the watt (W).

Electric power (P) =
_ electric work (W)or electric energy used
B time (t)
P=VI = I’R= V?/ R
2) The watt: If one joule of electric work is done per
second, the electric power is 1 watt.

T WHETEIOT unit TUF Heleel S,
¥) Electric bill - Electric bill & consume (_O\TW@) units
3TIoT AT ToRRH ST,

Q.5 Think about it!
How can we write mechanical power in a manner
similar to the electric power?

mechanical work (W)

Ans: Mechanical power (P) =

time (t)
w F s cosO
P = —=
t t

Always remember:

i) The unit of power 1 W is a very small unit, hence
1000 W or 1 kWis used as unit to measure electric
power, in practice. If 1 kW power is used for 1 hour, it
will mean 1 kW X 1 h of electric energy is used.

ii) kW. h = 1 kilowatt.hour = 1000 W X 3600 s

=3.6 x 10°].
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4.3 Heating effect of electric current:

Q.6 What is heating effect of electric current?

Ans: Heating effect of electric current: When a
resistor is connected in an electrical circuit, heat is
produced in it due to the current. This is known as the
heating effect of current.

¥.3 Taermemean sfiftors aRomm - ST electric circuit T
resister STISAAT SIIAl d<BT electric current @ heat HTOT
. e heating effect of electric current ¥UTdld.

4.3.1 Joules law about heating effect of electric
current:

Q.7 Explain the Joules law about heating effect of
electric current.

Ans: Joules law about heating effect of electric
current:

i) The quantity of heat produced in a conductor of
resistances R, when a current I flows through it for a
time T is directly proportional to (1) the square of the
current (2) the resistance of the conductor (3) the time
for which the current flows.

V? . .
H=1?Rt=VIt= ?t, where v is the potential
difference across the conductor.
ii) Here, H is expressed in joule, V in volt, [ in ampere, R

in ohm and t in seconds, we have:
V2t

4.4 Magnetic effect of electric current:

Q.8 What is magnetic effect of electric current?

Ans: Magnetic effect of electric current:

i) When an electric current is passed through an
electric resistor (electric conductor) heat is produced in
it. Passage of electric current through a conductor also
produces a magnetic field around it. This effect called
magnetic effect of electric current was discovered by
Hans Christian Oersted. The unit of intensity of
magnetic field is Oersted.

Plug Plug
key key
—thih s =il
| H ! T/ I H I /I;/
B A B

=

Magnetic needle Magnetic needle

Magnetic effect of electric current

¥.¥ Magnetic effect of electric current (&:@Hﬁlﬁ?ﬂ
1) SI@T electric current BT electric resister HYT pass grar
OB AT heat produce . Passage (1=I'|"SD of
electric current & conductor STl magnetic field produce
YAl FTAT magnetic effect of electrical current FUTTd.
& effect Hans chritian Oersted T Qﬁ‘?ﬂff hiecdl. Magnetic
field =T intensity (o) & unit oersted 3T&.

4.5 Right hand thumb rule:

Q.9 State the Right hand thumb rule.

Ans: Right hand thumb rule: This is a convenient rule
for finding out the direction of the magnetic field
produced by a current flowing through an electrical
conductor.

Electric

current I

=I=

Statement: “Imagine that you have held the conductor
in your right hand in such a way that your thumb points
in the direction of the current. Then turn your fingers

Right hand

Magnetic field
-
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Q.10 Draw the neat labelled diagram of Hope’s
apparatus. Explain how this apparatus can be used
to demonstrate anomalous behaviour of water.
Draw a graph of temperature of water against time.

Ans: Hope’s apparatus to demonstrate anomalous
behaviour of water:

Thermometer
Freezing
mixture

Freezing
mixture

‘ Thermometer
e 4°C T

Hope’s Apparatus

i) Figure shows Hope’'s apparatus. Initially, the
cylindrical container in Hope’s apparatus is filled with
water at about 12 °C and the flat bowl is filled with a
freezing mixture of ice and salt.

ii) The temperature of water in the upper part of the
container (T,) is recorded by thermometer T, and that
water in the lower part of the container (T;) is recorded
by thermometerT;.
temperature of water with time.

iii) Initially, both the thermometers show the same
temperature (say, 12°C).

iv) In a short time, the temperature shown by the lower
thermometer starts decreasing, while the temperature
shown by the upper thermometer does not change very
much.

Figure shows variation of

Specific Volume (cm’/g)

: Tefnpemturé °C

Graph between Volume and Temperature of water

v) This process continues till the temperature shown by
the lower thermometer falls to 4°C and remains
constant thereafter.

vi) This shows that in the temperature range
12°C to 4°C, the density of the water in the central part
of the container goes on increasing and hence the water
sinks to the bottom.

vii) It means that water contracts, i.e., its volume
decreases as it’s temperature falls from 12°C to 4°C,

viii) As the temperature of the water in the central part
of the container becomes 4°C , the
temperature shown by the upper thermometer begins
to fall rapidly to 0°C.

ix) But the temperature shown by the lower
thermometer remains constant( 4°C). Late, the reading
shown by the lower thermometer decreases to 0°C.

less than

x) In the temperature range 4°C to 0°C, the water moves
upward. This shows that the density of water goes on
decreasing in this range.

xi) It means that water expands, i.e. its volume
increases as its temperature falls from 4°C to 0 °C .

xii) Thus, the volume of a given mass of water is
minimum at 4°C i.e. the density of water is maximum at
4°C,

xiii) In figure the point of intersection of the two curves
shows the temperature at which the density of water is
maximum. This temperature is 4°C.

—
Lood

.

Temperature °C —>
“O

e

5 10 15 20 25 30 35 40 45
Time (Minutes) —p

Time - Temperature graph

Q-20 Hope AT SURIUTE (apparatus) o7 SUANT H&T
anomalous behaviour of water and Temperature of

water - time graph:
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Ans: 1) RG] figure, Hopes apparatus TITe. ﬂ"(ﬂ'lﬂ“l?f
(initially) hopes apparatus e cylindrical container (SH<
q&ﬁﬁ@) e 3R°C temperature o UIOT SRelel ST 0T
flat bowl (9EIZ "TI@') T jce T salt (‘qgfa) BIGH freezing
mixture (TﬁBUT &WUT) el 3T,

ii) Container (T3) AT upper part e =T Yo
temperature thermometer Tz T record el ST 3TUT
container (Tg) TAT lower part T STUIAT 10T
temperature thermometer (Ts) F record T WM. ST
figure e qrudTe temperature T time T BIUTR variation
TYEVATT 3T TR,

iii) Wﬁﬁ Tl thermometer & same temperature (33°C)
ERIGH

iv) Short time W‘E’}I, container AT lower part e avETe
AgH (Ty) decrease g ST o upper part Y qTogTe
temperature (Tz) Tfflﬁﬁ STET change I e,

v) Container AT lower part T thermometer o
temperature ¥°C T HHT B ST T SR FEl 9
Seed STded (thereafter) constant &,

vi) Frered Erc) ﬁ'ﬁ‘f Ad H, R°C o ¥°C AT temperature
range T container T central part el qruaTEr density
CERUREICS] AT ﬁﬂ’f I MT TN bottom T sink
(BT STTOT) B,

vii) 3T 319, UIUAT contraction (W) A, TS
Al volume (3ATHIH) decrease B mE e
temperature {R°C 9TgT ¥°C T HH 2.

viii) Container =AT central part e qrogT temperature
¥°C Y&t AT %'Iﬁ, upper part T thermometer o IVTEAA
temperature ©°C 9 AT HHT Bl

iX) tRTj lower thermometer & temperature range e qrof
Erail (upword) S, a3 rqii-l ad aﬁ, Il range Ea1c)
T density T g T,

X) TEUSTT IO expand (TEX) B, Temperature ¥°C q
o°C T HHT BITHT T volume increase &I,

xi) WU, S mass of water ¥ volume ¥°C &I
minimum 3T, TUTSTE qToaTEt density ¥°C Il maximum
3T

xii) Figure ‘:{9}1, T curves @ point of intersection &
3Ty W Td Ebsf, St temperature A fawot o
density maximum A o temperature ¥°C 3.

Heat Exchange:

Box of heat resistant material

i) If heat is exchanged between hot and cold objects, the
temperature of the cold object goes on increasing, due
to gain of energy and the temperature of hot object goes
on decreasing due to loss of energy.

ii) The change in temperature continues till the
temperatures of both the objects attain the same value.
In this process, the cold object gains heat energy and
the hot object loses heat energy.

iii) Heat energy lost by the hot object = Heat energy
gained by the cold object. This is called as ‘Principle of
heat exchange’.

Heat exchange (Ewlﬁiﬁ éam»ianvn -

i) S hot ST cold object T heat = exchange
@am»ﬁmvn ST, hot object =t temperature HA 2
ST 27T cold object 9 temperature G ST,

i) ST&e ger object a temperature equal 2 ARl droRd
temperature Y & change I e, a1 process e cold
object T heat energy gain A MM hot object € heat
energy loss .

iii) Object T lost il heat energy object 3 gain et
heat energy ) equal 3T, AT principle of heat exchange
(ST foHaT o) TEUTAT.
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Solved and Unsolved Numerical/ Problems:

1) Equal heat is given to two objects A and B of mass
1 g. Temperature of A increases by 3
°C and Bby 5 °C. Which object has more specific
heat? And by what factor?

Sol: Data:m=1g AT, =3°C, AT, =5°C
Here,Q=mc;AT; =mcy; AT,

Q same

¢, _ AT, _ 5C _ 5
‘¢, AT, 3°C 3
Thus, ¢y > ¢,

The specific heat of A is more than that of B and

specificheatof A 5

specificheatof B~ 3’

2) Liquid ammonia is used in ice factory for making
ice from water. If water at 20 °C is to be converted
into 2 kg ice at 0 °C , how many grams of ammonia
are to be evaporated ?

(Given: the latent heat of vaporization of ammonia
=341 cal/g)

Sol: Data: m; = 2 kg,
AT; =20°C—0°C = 20°C,

. kcal
L, (ice) = 80k—g,

L . 1
L, (vaporizetion of ammonia ) = 341 %,

kcal
= 341k—g
m 2 - 7

Q, (heatlost by water ) = m;c; AT; + my Ly
=2 kg x 1 kcal/kg.°C x 20°C + 2 kg x 80 kcal/ kg

=40 kcal + 160 kcal = 200 kcal
Q, (heat absorbed by ammonia ) = m, X L,
=m, X 341 kcal /kg

According to the principle of heat exchange, Q; = Q,

» 200 kcal = m, X 341 kcal/kg

200

- My = o kg =0.5864 kg=586.4g

586.4 g of ammonia are to be evaporated.

3) A thermally insulated pot has 150 g ice at
temperature 0°C. How much steam of 100 °C has to
be mixed to it, so that water of temperature 50°C
will be obtained?

(Given: Latent heat of melting of ice=80 cal / g,

Latent heat of vaporization of water = 540 cal / g,
Specific heat of water =1 cal / g. °C)

Sol: Data: m; = 150g,

AT; =50°C—0°C = 50°C,
1cal

cwz%. C,

L; = 80cal/g,
L, =540cal/g,
AT, =100°C—-50°C=50°C
m, =? Q,(heatlostbyice) = m,L
=150gx80calg
= 1200 cal

Q, (heat absorbed by water formed on melting of ice)
== mlcw A Tl
=150 g x 1%“.°c X 50°C = 7500cal
Q;(heat given out by steam) = m,L,
=m, X540 cal /g

heat given out by water formed
= AT
on condensation of steam ) MzCw A 12
=m, X lcal/g.°C X 50°C

2

According to the principle of heat exchange, Q; +

Q: = Q3+ Q4
~ 1200 cal + 7500 cal =
=m, X 540 cal /g+ m, X 50 cal /g

+ 19500 cal = m, (540 + 50)cal /g

19500
s 87 33.05¢g

~33.05 g of steam is to be mixed.

L om, =
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Q.17 Can you tell? /Twinkling of stars.

1) What is the correct reason for blinking /
flickering of stars? Explain it.

a) The blasts in the stars.

b) Absorption of star light by the atmosphere.

c) Motion of the stars.

d)Changing refractive index of gases in the atmosphere.

Ans: Blinking / flickering of stars:
The correct reason is d) Changing refractive index of
gases in the atmosphere.

/Apparent position of a star A

Lo ¢
Star pe ™

~

.
\\
N
Ry
increasing N
refractive A

index

g )

Apparent position of a stars

Real position

Effect of atmospheric refraction

Explanation:

i) As a star is far away from the earth, it appears as a
point source of light. The density of air decreases with
height above the earth’s surface. Hence, the refractive
index of air also decreases with height. When starlight
enters the earth’s atmosphere, it undergoes refraction
continuously in the medium with gradually changing
refractive index. The bending of starlight occurs
towards the normal as it passes from the optically rarer
part of the medium to the optically denser part.

ii) Hence, when a star is observed near the horizon, its
apparent position is slightly higher than the actual
position.

iii) Further, the apparent position varies with time as
the medium is not stationary due to mobility of air and
change in temperature. When more light is refracted
towards the observer the star appears bright. When
less light is refracted towards the observer, the star
appears dim.

iv) Thus there is fluctuation in the brightness of a star
when observed from the earth. This is called twinkling
of a star.

v) Compared to stars, planets are relatively closer to the
earth. Hence, a planet appears as a collection of a large
number of point sources. Due to the changes in the
refractive index of air, there is a change in the position
and brightness of these point sources. There is an
increase in intensity of light coming from some point
source while there is a decrease in intensity of light
coming from equal number of other point sources, on
an average. The average brightness of a planet remains
the same. Also, there is no change in the average
position of a star. Hence, a planet does not twinkle.

vi) Therefore, Changing refractive index of the gases in
the atmosphere results in blinking/flicking of stars.

Q-R9 Stars (?-lﬁ') ) Blinking / flickering (%l'qil'q'fﬁ /
W‘ﬁ) I g (correct) reason:

Ans: 1) Atmosphere YT gases dI refractive index
change (SeTd) &I JTedl. SATWHTO! star (AR) € earth TG
gY g¥ (far away) I o light =aT point source ESIERC]
f@ard. Air @ density & earth surface X height T
decrease I S U refractive index {&T height T
change e,

SR star light & earth =T atmosphere e enter XA dGT
medium T o continuously refraction B, A
refractive index Ba38c change e, Light ) optically rarer
medium HYT optically denser medium e S SEATT o
normal %€ bend &I,

i) WO & star ¥ horizon (ﬁﬂ?ﬁﬁ) STae observation el
3T, TSI star Ell apparent (3¢S A&l ﬁﬂ'u'l'l'{gf) position
& actual (ATETE) position e slightly (Fereia/enean

YHTOT) higher Eiraro
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iii) T (further) mobility of air (S gTeTdTeT) 37T
temperature e change ?-'l'l'ﬂ?f medium & stationary
(F@'{) Tqed . U apparent position 2 time SESIEY
varies BId. STl ST&d light &l observer HT refract AT
TG stars & bright (W) f§g7 AT, SeeT HAT light &
observer %S refract S 3THAT stars & dim (3TTR) ﬁ’ﬂ?
T

iv) WU SI&T carth S% 3T star = observation e,
OB star =T brightness (Y& Ty fluctuation (Fe
SAN) T 2@,

v) Star il comparison <hdl, planets T star U&T earth =T
S5 3. UH planet & S e point sources 9
collection 3T fﬂ'ﬁ? Idid. BAAT &FeIcAT (change)
refractive index ﬂé' point source HgT U= light =
intensity e 91 B aX el point source hgT LI
light =t intersity T &I . Planet = TR brightness
FEl ARG TEd. AMEHT star =1 TE position TEA
IIA B AT U planets & THHd RN,

vi) 3R TR atmosphere e gases AT Sgoicdl
refractive index (N‘Jﬁ?ﬁia?) o0 gROTE wrSt blinking
(ﬂﬂﬂ'ﬂ"ﬁ) fehar flickering of stars e

7.11 Human eye and working of its lens:

Note: Prepare Q.11 and Q.12 for this point.

Q.11 Explain the structure and working of Human
eye.

Ans: Structure and working of Human eye:
1) Diagram:

Eyelid

Ciliary
muscles

Sclerotic
coat . "
Choroid + Retina
Construction of Human eye
2) Working:

i) Power of accommodation of the eye: The ability of
the eye lens to adjust its focal length is called the power
of accommodation of the eye.

ii) The minimum distance of distinct vision and the
near point: The minimum distance from the normal
eye at which an object is clearly visible without stress
on the eye is called the minimum distance of distinct
vision. It is 25 cm for the normal human eye.

iii) The position of the object at the minimum distance
of distinct vision is called the near point of the eye. For
anormal human eye, the near point is at 25 cm from the
eye.

Q. 22 Structure and working of human eye (tIFEﬁ T
arrfut W%‘Iﬁ):

R) Working (Eb'l?i'): i) Ted=AT  accommodation
(Fq'l'éﬁFF-[ | SJBAT] b )- =t power (Sﬁ?ﬁ)- focal length
e ﬂm change IUITAT lens AT ability T
SlesaTet power of accommodation (W:!'Eﬁ?l? ?'Iﬁﬁﬁ) T,
i) YOI LA (distinct vision) minimum distance
(I M) i) ﬁlﬂv‘d‘%@ (near point) - normal eye
U A7 minimum distance 9T object 3THATT a clear
3MMVT SBATER HIVIATE stress TS 7 <, df 5 e, T
distance © minimum distance of distinct vision ¥UIdId.
Normal eye IS T distance 4 cm 3R,

iii) Object TAT minimum distance of distinct vision AT
position T (near point) ﬁ%szfa‘g TEUTAT, 3TIoT dl normal
eye TIEI R4 cm T ST,
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Always Remember:

Light coming from ‘
a distant object

Lens becomes
rounded

The change in the shape of the lens while seeing
distant and nearby objects

i) The minimum distance of an object from a normal
eye, at which it is clearly visible without stress on the
eye, is called as minimum distance of distinct vision.

ii) The position of the object at this distance is called
the near point of the eye, for a normal human eye, the
near pointis at 25 cm.

iii) The farthest distance of an object from a human eye,
at which it is clearly visible without stress on the eye is
called farthest distance of distinct vision.

iv) The position of the object at this distance is called
the far point of the eye. For a normal human eye, the far
point is at infinity.

Always remember:
Q-22 T explanation AT ATIUT FTTAR study FHRTET.

Q.37 Fill in the blanks:

i) The process of extraction of a metal from its ore is

Ans: metallurgy.

10t (Science I)

ii) --------- process is used for the purification of
bauxite.

Ans: Bayer’s

iii) The reaction of iron oxide with aluminium is
known as --------- reaction.

Ans: thermit

is used to obtain pure metals from
impure metals.

Ans: Electrolysis method

v) Corrosion can be prevented by putting a layer of -
-------- metal on corrosionable metal.

Ans: noncorrosionable

feremmeft firstiAt, Q-3. T Q-¥R WISt ATATE=AT theory =T
FSAYAH AT BEL. AEvaH a1 fswron sefran
theory T HeY =TT & MER AT question < answer

forevaT=n g FE.

Q.38 Rewrite the following the statement by
selecting the correct options:

i) What would be the correct order if Zn, Fe, Al, and
Cu are arranged in increasing order of reactivity?

a) Cu, Fe, Zn, Al.

b) Al, Cu, Fe, Zn.

c) Zn, Al, Cu, Fe.

d) Fe, Zn, Al, Cu.

Ans: a) Cuy, Fe, Zn, Al

ii) During the extraction aluminium -------

a) Ingredients and gangue in bauxite.

b) Use of leaching during the concentration of ore.
c) Chemical reaction of transformation of bauxite
into alumina by Hall’s Process.

d) Heating the aluminium ore with concentrated
caustic soda.

Ans: c) Chemical reaction of transformation of bauxite
into alumina by Hall’s Process.

Dnyanada Publication House Pune

Page 18



Demo Pages of Book 10t (Science I)
]

3121l UDI? ...

ad Topics @ ad ueaidl 3@ 31enez English
Al fécll 3R @ usélweul Scientific

%
§"

s Hdoror Jd fafZone...

v  Hae/ s Jafd aeuiR...
I diGaedi- dzisomdl hHl sliomne
% Ugidz/ dieAudl ®mIed BIRIET 3ueion

J&dd APV dud - 9657961490

Dnyanada Publication House Pune Page 19



10t (Science I)

Demo Pages of Book

Publisher :
ER. Prof. Amol S. Tarange

B.Tech (Mech.) (University Ranker)

- - - M.E. (Mech.) - (Heat Power) (Pune University)
Upcom'"g Ser|es Of GUIdes Ex. Faculty in Mech. Engineering - (Pune University)
Std - 8th (Semi) Std - 9th (Semi) Std - 10th (Semi)

* English * English * English e Science & Technology - |
* Mathematics * Mathematics e Mathematics -1 *® Science & Technology - Il
* General Science * Science & Technology  ® Mathematics - Il

Std - 11th (Science) Std - 12th (Science)
English & Scientific - we English & Scientific - #=rd
® Physics ¢ Biology e Physics e Biology
® Chemistry © Mathematics

e Chemistry
Std - 12th (Science) Std - 12th (Science) - CET
CET - PYQ
S = ® Physics ® Biology
ysics 10109y, e Chemistry ¢ Mathematics

® Chemistry ® Mathematics
2f1 Sir-1aTr Uscirb21a 315H3, qul
3mrar, MHT - CET it
Jah! <11 A™d... English a
Scientific #AZIEHA

) Email : amoltarange1490@gmail.com ® # 065149 6RIA90)

Dnyanada Publication House Pune Page 20



