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Curiosity got the better of me. Leaving the book
aside, | rushed to the veranda to see what was going
on.

| glanced towards the roof of the club house and
saw something horrible. A big male langur, apparently
the leader of its group, was holding a baby langur
in his hands and mercilessly biting it al over with
a definite intent to kill. The helpless mother of the
baby and other lesser members of the langur group
were scattered on the roofs of the buildings nearby
watching the baby being killed. | recalled the terrible
custom in the animal clan according to which a
dominant male usually does not allow another male
baby or adult to survive within its group.

Without losing any time, | gathered a stout stick
in one hand and hurled a piece of stone at the
marauding langur. The langur was so infuriated that
it hardly took any notice of my assault. But then |
started throwing more stones. The dogs on their part
raised their pitch of cry.

The changed circumstances and the sudden
unexpected attack from unknown quarters forced the
langur to drop the baby from the sloping roof over
the veranda. The baby was listless and appeared to
be dead. As its body started to dlide down, the
excitement of the pack of dogs grew manifold at the
prospect of a good kill and meal. Keeping the dogs

e got the better of :

overpowered, defeated

mercilessly : cruelly

clan : a very large
family

dominant :
powerful, superior
stout : heavy

hurled : threw
forcefully

What wicked
custom is practised
by animal who
live in groups?

marauding :
searching for
something to steal or
attack

assault : attack
listless : without any
energy

slide down : move
downwards

manifold : more
and more

prospect : future
benefit
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Subtracting equation (IV) from (III)
abx+bby=ch
abx bby=chb

(@b -ab)x=cb-chb
X = ¢ b Gh V)
a'1 b2 B a2 bl
al CZ_ a2 Cl
Similarly Yy = W ... (VD

To remember and write the expressions

cb-cb, ab-ab, acC-acC weusethedeterminants.

NOWaX+by:C ' A b. C
1 1 ! We can write 3 columns. L

a: C:
and a X+ by-=cC

2

The values X, y in equation (V), (VI) are written using determinants as

follows
Cl b1
Cl bz_ CZ bl Cz b2
X = = R
ab-ab a b,
b
a2 2
al Cl
_ a.1 CZ_ aZ C1 _ a2 C2
a b2 - a b1 a, bl
b
a2 2
a b c b a C
To remember let us denote D = a b2 , Dy = c, b2 , Dy = a c

e Do Dy
. —D, —D

& b. C
For writting D, DX, DY remember the order of columns (azj’ [sz, ( j

From the equations,
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Ex.(1) InA ABC,DE || BC A
If DB =5.4cm, AD =1.8cm

) D/\E
EC = 7.2 cmthen find AE.
Solution : InA ABC, DE || BC
. AD_AE : ¢
" DB EC

..... Basic proportiondlity theorem ~ F19-1.29

18 _AE
54 7.2
SCAEXS54=1.8%X7.2
L Apo L&T2
T B4 T
AE =2.4cm
Ex.(2) InA PQR, segRS hisects Z/ R. R
If PR =15,RQ=20PS =12
then find SQ. R
Solution : In A PRQ, seg RS bisects / R.
PR PS : S
— = ... .. property of angle bisector
RQ SQ
15 _12
20~ SQ Q
SO = 12 x 20 Fig. 1.30
15
SQ = 16
Activity : In the figure 1.31, AB || CD || EF
A/ \B If AC=5.4,CE=9,BD=7.5
) / \ ] then find DF
—C D _, Solution : AB|| CD || EF
Aac LIy
< E F ; D_ DF ooooo
sa LI o
Fig. 1.31 R
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Y 2
WY A IR

3 I8 Sl

HOE ueHdt e ThEmRe Tl drgauar
(ﬁﬁﬁwﬁwﬁax+by=cmwm)

(D, DanymﬁWwﬁmaﬁm.)
A\4
D Dy
X=D ay=3

4 )
Tifsret iR (Gabriel Cramer)
(31 91, 1704 @ 4 SHa, 1752)
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SIS ST S0 Bid. ST 313U aul T St
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A ABC 5 fertor BD &1 £ ABC =1 gTeie

B VY 3me. A-D-C W@ DE || 99( BC, A-E-B,
AB  AE
W g U H, — = —
i BC EB
[¢)
S C
TRt 1.32
fogear : A ABC 5= fomto BD &1 £ B =11 gHIS 3R,
AB _ AD
L= (P GHTSIRIE ) ... (1)
BC DC
A ABC W= DE || BC
AE _ AD
St e () (I1)
EB DC
AB
—:g .......... (I) = (II) a=4
[ ] EB

4 e 1.2 B

1. et el BT T e Al e 31Ed. es HIveal 3Thdid fhr PM &1
Z QPR =1 guTSTeh 3118 d 33,

(2)p

(1)
0 3:3 M1 R

7 3
Q
p p 10
3Teheit 1.33 STehet 1.34 TRt 1.35
P
2. SRAPQRTE PM = 15, PQ = 25,
PR =20, NR = 8 @1 NM & a5 RQ
. N M
AT THTL 3712 ohT ? SHRT fotar. /
R JATehet 1.36 Q
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> W ATUCHh a Wi Fs > sl faweE - ek SiaAufshan

FTIerd o Aol deheced wrETSt et sugs s ? | Test Click Here

3. TR SERIA ShIVIhIUTd 313l TR ITSdTd ?

4. UTEhTETS TEEEIHEY T Hecd 318 7

5. T IR G BI0TR 2TehTSs YT IRTETRL CTehUaTETS! ShivTdl HET Shieild 3T9d ?
6. ol HIHT TTshad TrRTITEReT ST il 1 Hid ?

7. AT ORI =R 6 hd Rt gia 7 foadi TR ?

Hsita 31Tfut SHaeutskan (Living organism and life processes)

T TR 3 JehR=al ST SATLAUU! hidl shid STEATd. Te-EE, Jaa-aeel, TR
TEAT, IcHoi FEAT, 0T TET Arieds IR A dud STesl 7699 STT9e] SR Taaqol 9ig
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1 e SREior et SITauT S hidl ST T ferferer divehgedl TRuIS eheiiesh, SR, feme
e, S, @S fiycsedr. It ST9ur shivrd t=Tuered @i ?

3, a3, T8, |G, WISHITE, T8, Wehl, AT=vfl, SO, ST, diges ATHE! 9=, 74, ST,
AT, THeTs, AMYT AT helgeh HedTd. haleehmYd qedra 4 Kcal/gm Tael 391 fHead.
Bl o1l AHeh! heft Tiredaedt STTd I ST ST Shiedl.
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etia d Sl st

(Living organism and Energy production)

I
IS Tehdl e RIS et Tel Gl —
ooy JoEd § IORER AT
Ysfie 3rem oF w@Oew g, wowaqe | ———— —

2.1 HHE yeEEEAT
s g

1. TeRIST=AT Uehl WS C, H 30T O = 3754 fohell TU] ST8TG 2
2. B Hd UL THEHIET HIVCAT THReh S TSt STHAT ?

3. THRFSITEATEA] gSlehTq TETel U SARIEIshivl Bid Faursl #Heh Il ?

MU I ITTUGT WAl el IHEA heligehlal STAR J&Icd Sl SATaveh TEU el
TresauamaTSt shell STAl. & w1l ATP <A1 F6%uTd fHesaci! Siid. cITaTs! URHEY Tehls a1 e e
T STTFHEIRLT ohel SATd. AT UREAISRIA Ya& FgurdTd. Foiiarmed Uefeaat gl
I G TR 3TEd. d TF Toh R FEUTS 31T agard (ST et v et ) mfor fomterdiyera (STifeas
T O ). ATFITaTAHE fiF oA Tehlor STifraSienton Bid.

1. - farees (Glycolysis)

UsfigeaTd STl AT UGRIHE IS Uehl W[E TTATeT T g el 31,
ATP, NADH_ 3Tf07 a19ft 3 Jeerehl € G {9 AR Brefrd.

T Jfshd TR SiTeiel TTrefaeh STFATS U] 3T -hI-TTeH - A I1 WHE FIMNT ohel STATd.
1 Sfshereiedl ehlsH SRISATRATSS S G 190 310 NADH, = € 7] dT g,

2. TSR A ush (Krebs cycle)

ST -RI-TZIEH- A = L] T VIRHE TATT. q9 AT TIARE i cieh AT =sh (shesl
Ieh) B =shia AR Taaell STd. AT SABRAGAR SEEA-h!-TZMeH-A =1 W[a e
QoIqOl ST ety shet ST 37701 emea™ CO_, H O, NADH_, FADH_ 31for ATP =1 39 fefesdra.

B




3. oI dg REeh Aufsha

(ETC Reaction) U o e
EYCTAL! I& qr@es!

T SRS T pucidye

. s gd Uisham=AT dedl aar

et NADH | =1 Wi T TCA

i @fer FADH, =it Sredeh opameg o

T ATP < 1] fiesard. =1 Ifshamet ’

ATP =1 Wjeafafea qoamadl T ardie smerm AT

TR BT, AT ATERUT SifeTeRt
T R = 2.2 Tgeh{UTERT & TTAhTATSRCIeh STFA <5h

qhisre qut SAffeadishn (foere)
a3 el CO, efur

H,0 = (9] IR grad. /ATP : ﬁ@ﬁ?ﬁaﬁ?wﬁma@ﬁﬁm\
37T (U] 3T AT BIEhed i L9 THHBHT ST
e a1, ——— ST SSeTcl STHATA T SUMHES Fsfl Araetat!
1 %?l'&‘ﬁ"_" 3TEd. A7 TET URIHE] STTTTIhdJaR d18] e
NAD - fenifeamEs sieama CESRIETI ]
TS TERhgssl - ATP . & W
FAD - weifeM oA e -3 TS SFRER STWSHeT STeTprehee
W] ANEF G TS B T ], TS
sl (CH 0, @ s 7 7 4 sy T
2 W% Wi TR EUR | AT, ool SAEwIhdIaR ATP  wefiet
IRTYEEMTd HGga 0T G Hafeeht Fiehee Wl 94 digd S feae I
AT, TRUE ATP & o 9 (Currency) 37 Tgeat
\ / T
o J
ATP =50 » ADP [}
P =
w000 g (ree e
| . § 5 s
2.3 ATP S5 wem et
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< | 2. LifeProcessesin living organismsPart -1 )

» Living Organisms & Life Processes » Living Organisms & Energy

Production
» Some Nutrients & Energy Efficiency » Cell Division- A Life Process

How are the food stuffs and their nutrient contents useful

‘ Can you recall? j for body?
. What is the importance of balanced diet for body?

3. Which different functions are performed by muscles in body?
What is the importance of digestive juicesin digestive system?
Which systemisin action for removal of waste materials produced in human body?
What istherole of circulatory system in energy production?
How are the various processes occurring in human body controlled? In how many

2
I Living Organisms and L ife Processes |

Various organ-systems are continuously performing their functions in human body.
Along with the various systemslike digestive, respiratory, circulatory, excretory and control
systems, different external and internal organs are performing their functions independently
but through a complete co-ordination. This overall system isin action in more or less same
way in al the organisms. Those are in need of continuous source of energy for this purpose.
Carbohydrates, fats and lipids are the main sources of this energy and it is harvested by the
mitochondria present in each cell. It is not like that only foodstuff is sufficient for energy
production but oxygen isalso necessary. All thesei.e. food stuffsand oxygen are transported
up to the cell viacirculatory system. Besides, it is coordinated by the control system of the
body. i.e. each life process contributes in its own way in the process of energy production.
Functioning of al these life processes also requires the energy.

Human and other animals consume the fruits and vegetables. Plants are autotrophs.
They preparetheir ownfood. They utilize someof thefood for themselveswhereasremaining
is stored in various parts like fruits, leaves, stem, roots, etc. We consume all these various
plant materials and obtain different nutrients like carbohydrates, fats, proteins, vitamins,
minerals, etc. Which food materials do we consume to obtain these nutrients?

We obtain the carbohydrates from milk, fruits, jaggary, cane sugar, vegetables,
potatoes, sweet potatoes, sweet meats and cereals like wheat, maize, ragi, jowar, millet,
rice, etc. We get 4Kcal energy per gram of carbohydrates. Let us study the way by which
this energy is obtained.

Many players are seen consuming some food stuffs during breaks of the game.

No ok

Use your brain power Why may be the players consuming these food stuffs?

Can you recall? 1. What isrespiration? How does it occur?

Online Test Click Here
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Living organism and Energy production
@ Observe Observe and Label the diagram given beside.

In living organisms, respiration occurs at

two levels as body and cellular level. I
Oxygen and carbon dioxide are exchanged [ —
between body and surrounding in case of I
respiration occurring at body level. In case

of respiration at cellular level, foodstuffs ]

are oxidized either with or without help of — ]

oxygen.
e

— ]

Can you tell?

1. How many atoms of C, Hand O are [ ]

respectively present in a molecule of

glucose?
2. Which types of chemical bonds are

present between all these atoms? 24mHuman respiratory system
3. In terms of Chemistry what happens

actually when a molecule is oxidized?

Carbohydratesof thefood that we consume everyday aremainly utilized for production
of energy required for daily need. This energy is obtained in the form of ATP. For this
purpose, glucose, a type of carbohydrates is oxidized step by step in the cells. Thisis
called as cellular respiration. Cellular respiration occurs among the living organisms by
two methods. Those two methods are aerobic respiration (oxygen is involved) and
anaerobic respiration (oxygen is not involved). In aerobic respiration, glucose is oxidized
in three steps.

1. Glycolysis

Process of glycolysis occursin cytoplasm. A molecule of glucose is oxidized step by
step in this process and two molecules of each i.e. pyruvic acid, ATP, NADH ,and water
are formed.

Molecules of pyruvic acid formed in this process are converted into molecules of
Acetyl-Coenzyme-A. Two molecules of NADH, and two molecules of CO, are released
during this process.

2. Tricarboxylic acid cycle (Krebs cycle)

Both molecul es of acetyl-CoA enter the mitochondria. Cyclic chain of reactionscalled
astricarboxylic acid cycleisoperated on it in the mitochondria. Acetyl part of acetyl-CoA
is completely oxidized through this cyclical process and molecules CO,, H,0, NADH,,
FADH, are derived.

®e



3. Electron transfer chain
reaction

Molecules of NADH, and
FADH, formed during all above
processes participate in electron
transfer chain reaction. Due to
this, 3 molecules of ATP are
obtained from each NADH,
molecule and 2 molecules of ATP
from each FADH, molecule.
Besides ATP, water molecules
are also formed in this reaction.
Electron transfer chain reaction is
operated in mitochondria only.

Thus, a molecule of glucose
Is completely oxidized in aerobic
respiration and molecules of CO,
and H.,O are produced along with

Outer

energy.
( Always Remember “ \
NAD - Nicotinamide Adenine
dinucleotide
FAD - Flavin adenine dinucleotide

Both coenzymes are formed in the cells
and used in cellular respiration.

Pyruvic acid

Membrane

Fatty acids

Acetyl CoA

TCA
Cycle

Mitochondrial
| nner Matrix

Membrane

2.2 Mitochondria and Tri-carboxylic acid cycle

f ATP: Adenosine triphosphate is\

energy-rich molecule and energy is
stored in the bonds by which phosphate
groups are attached to each other.
These molecules are stored in the cells
as per_need. Chemicaly, ATP is
triphosphate,.molecule formed from
adenosine ribonucleoside. It contains
a nitrogenous compound-adenine,
pentose - sugar-  ribose and three
phosphate groups. As per the need,
energy” is derived by breaking the
phosphate bond of ATP; hence ATPis
called as ‘energy currency’ of the cell.

o J

o J

» ADP |-

Adenine

T ey Phosphate bonds with
| | mor e ener gy

tjuné -

Ribose

Adenine

i3

Inorganic Phosphate

800 + ®
Ribose | |
Energy released

3.3ATP: Energy Currency

If there is insufficient amount of carbohydrates in body due to exceptional
conditionslike fasting and hunger, then lipids and proteins are used for energy production.
In case of lipids, they are converted into fatty acids whereas proteins into amino acids.
Fatty acids and amino acids are converted into acetyl-CoA and energy is obtained
through complete oxidation of acetyl-CoA by the process of Krebs cycle in mitochondria.




1. Gravitation )
F Gravitation I »  Circular motion and centripeta

» Kepler'slaws » Newton’suniversal law of gravitation
» Acceleration dueto thegravitational force of the Earth
» Freefall » Escape velocity

1. What are the effects of aforce acting on an object?
?
@ SRl ) 2. What types of forces are you familiar with?

3. What do you know about the gravitational force?

We have seen in the previous standard that the gravitational forceisauniversal force
and it acts not only between two objects on the earth but also between any two objectsin
the universe. Let us now learn how this force was discovered.

Gravitation

As we have learnt, the phenomenon of gravitation was discovered by Sir Isaac
Newton. Asthe story goes, he discovered the force by seeing an apple fall from atree on
the ground. He wondered why all apples fall vertically downward and not at an angle to
the vertical. Why do they not fly off in ahorizontal direction?

After much thought, he came to the conclusion that the earth must be attracting the
apple towards itself and this attractive force must be directed towards the center of the
earth. 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.

Figure 1.1 on the left shows an apple tree

2 on the earth. The force on an apple on thetree

Gravitational oon istowards the center of theearthi.e. along the

force perpendicular from the position of the apple

to the surface of the earth. The Figure also

Falling shows the gravitational force between the

¢ apple earth and the moon. The distances in the
figure are not according to scale.

Newton thought that if the force of
Earth A gravitation acts on apples on the tree at
different heightsfrom the surface of the earth,
can it also act on objects at even greater

heights, much farther away from the earth,
like for example, the moon? Can it act on
even farther objectslike the other planets and
the Sun?

(Use of ICT : Collect videos and ppts about the gravitational force of different planets. )

Forceand Motion
We have seen that aforce is necessary to change the speed as well as the direction of
motion of an object.

1.1 Concept of the gravitational force and
the gravitational for ce between the earth
and the moon.

Can you recall?) What are Newton's laws of motion?

‘:".1"'(:1 Online Test Click Here
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(Introduction To Scientists A

Process of glycolysis was discovered by three scientists
Gustav Embden, Otto Meyerhof, and Jacob Parnas along with
their colleagues. For this purpose, they performed experiments on
muscles. Hence, glycolysis is aso called as Embden-Meyerhof-
Parnas pathway (EMP pathway).

The cyclical reactions of tricarboxylic acid cycle were
discovered by Sir Hans Krebs. Hence, thiscyclical processisalso
called as Krebs cycle. He has been awarded the Nobel Prize in

k1953 for this discovery.

Sir HansKrebs
(1900-1981)

J
Process of energy production through anaer obic respiration in living
aer obic respiration of carbohydrates, organisms/ cells
proteins and Fats.
Glucose
Lipids Carbohydrates| | Proteins
! v i Pyruvic Glycolysis Pyruvic
Fatty acids| | Glycolysis | |Amino acids acid acid
! Fermentation| |[PY™Vic&id|  [Fermentation
Pyruvic acid il
. < Fermentation I
o ) Alcohol s Lactic acid
Different
~ Products l
Kreps Cycle v Ex: Vinegar,
Yeast Vitamins, etc. Erythlrocsétueﬁ,
~ Muscle cells,
CO, + H,0 + Energy N
Various
Microbes

Energy Production in Microorganismsthrough Anaerobic Respiration

Some organisms cannot live in presence of oxygen. Ex. Many bacteria. Such living
organisms have to perform anaerobic respiration for energy production. Glycolysis and
fermentation are two steps of anaerobic respiration. Glucose isincompletely oxidized and
lessamount of energy isobtained in thistype of respiration. Pyruvic acid produced through
glycolysisis converted into other organic acids or acohol with the help of some enzymes
in this process. This is called as fermentation. Some higher plants, animals and aerobic
microorganisms also perform anaerobic respiration instead of aerobic respiration if there
Is depletion in oxygen level in the surrounding.
Ex. Seeds perform anaerobic respiration if the soil is submerged under water during
germination. Similarly, our muscle cells also perform anaerobic respiration while
performing the exercise. Due to this, less amount of energy is produced in our body and
lactic acid accumulates due to which we feel tired.
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(Introduction to scientist Great Scientists: Sir 1saac Newton (1642-1727) was one of\

the greatest scientists of recent times. He was born in England.
He gave his laws of motion, equations of motion and theory of
gravity in his book Principia. Before this book was written,
Kepler had given three laws describing planetary motions.
However, the reason why planets move in the way described by
Kepler's laws was not known. Newton, with his theory of
gravity, mathematically derived Kepler’s laws.

In addition to this, Newton did ground breaking work in several areas including
light, heat, sound and mathematics. He invented a new branch of mathematics. Thisis
called calculus and has wide ranging applications in physics and mathematics. He was

Qhe first scientist to construct a reflecting telescope. )

Circular motion and Centripetal force

C Try this )

Tieastoneto one end of astring. Take the other end in your
hand and rotate the string so that the stone movesalong acircle
as shown in figure 1.2 a Are you applying any force on the
stone? In which direction is this force acting? How will you
stop thisforce from acting? What will be the effect on the stone?
As long as we are holding the string, we are pulling the
stone towards us i.e. towards the centre of the circle and are a
applying aforce towardsit. The force stops acting if we release ——— e ‘&&
the string. In this case, the stone will fly off along a straight line '

which is the tangent to the circle at the position of the stone L
when the string is released, because that is the direction of its 1

velocity at that instant of time (Figure 1.2 b). You may recall | @
that we have performed a similar activity previously in which a ¢ 5

5 rupee coin kept on a rotating circular disk flies off the disk
along the tangent to the disk. Thus, a force acts on any object
moving along acircleand it isdirected towardsthe centre of the 1.2 A stonetied toastring,
circle. Thisiscalled the Centripetal force. ‘ Centripetal’ means moving along a circular
centre seeking, i.e. the object triesto go towardsthe centre of the  path and its velocity in
circle because of thisforce. tangential direction

You know that the moon, which is the natural satellite of the earth, goesround it in a
definite orbit. The direction of motion of the moon as well asits speed constantly changes
during this motion. Do you think some force is constantly acting on the moon? What must
be the direction of this force? How would its motion have been if no such force acted on
it? Do the other planetsin the solar system revolve around the Sun in asimilar fashion? Is
similar force acting on them? What must be its direction?

From the above activity, example and questions it is clear that for the moon to go
around the earth, there must be a force which is exerted on the moon and this force must
be exerted by the earth which attracts the moon towards itself. Similarly, the Sun must be
attracting the planets, including the earth, towards itself.

Sdzted



Kepler’'sLaws

Planetary motion had been observed by astronomers since ancient times. Before
Galileo, all observations of the planet’ s positions were made with naked eyes. By the 16th
century a lot of data were available about planetary positions and motion. Johannes
Kepler, studied these data. He noticed that the motion of planets follows certain laws. He
stated three laws describing planetary motion. These are known as Kepler’s laws which
are given below.

(@ Do you know ? ) ™

An dllipseisthe curve obtained when
acone is cut by an inclined plane. It has
two focal points. The sum of the distances
to the two focal points from every point
onthe curveisconstant. F, and F, aretwo
focal points of the ellipse shown in figure
1.3. If A, B and C are three points on the
ellipse then,

AF, +AF, = BF, + BF, = CF, +CF,

.

Kepler'sfirst law : .
The orbit of a planet is an ellipse D

with the Sun at one of the foci. 2

Figure 1.4 shows the elliptical orbit of

a planet revolving around the sun. The .

position of the Sun isindicated by S. 3 2

Kepler's second law : F ®
The line joining the planet and the Susn

Sun sweepsequal areasin equal intervals @

of time. Planet

AB and CD are distances covered by
the planet in equal timei.e. after equal in -

tervals of time, the positions of the planet 1.4 Theorbit of a planet moving
starting from A and C are shown by B and around the Sun.
D respectively.

The straight lines AS and CS sweep equal areain equal interval of timei.e. area ASB
and CSD are equal.

Kepler'sthird law :

The square of its period of revolution around the Sun is directly proportional to
the cube of the mean distance of a planet from the Sun.

Thus, if r is the average distance of the planet from the Sun and T is its period of
revolution then, —

T?ar’ie — = constant =K ............ D

r

Kepler obtained these laws simply from the study of the positions of planets obtained
by regular observations. He had no explanation as to why planets obey these laws. We
will seebelow how theselawshel ped Newton intheformulation of histheory of gravitation.

L
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Ui v T S e (1642-1727) MY HBMA WTU?I\
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s fam (Kepler’'s Laws)
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