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9th (Science)

TOPIC - 01

LAWS OF MOTION

Laws of Motion (‘TFﬁ't} ﬁ’lﬂ'q)
1.1 Introduction

i) We see the motion of several objects every day.

Sometimes we cannot see the motion of an object
directly, as in the case of a breeze.

ii) You have learnt that motion is a relative concept. If
the position of an object is changing with respect to its
surroundings, then it is said to be in motion.

Introduction (AETAT) -
i) Every day 319Ul Several Objects (3ﬁ7=b‘ aE]) = motion

UTEC. HIETAEAT 3MAUT Object = motion g Iehd ATEl, ST9
T breeze (AT, Fe3h) =AT TGN,

ii) Motion ("IT‘ﬁ) & reletive concept G:IT&&‘T HehHeT) . T
3T f9TeRer 3T, S Object = position (ﬁ@?‘ﬂ) & fae
surrounding ('\Q“ﬂa?l'l#f) H% change BIT 3T T o object
&l motion (TelT) AL 3R T UL,

Q.1 Can you tell?

Q.1) In which of the following examples can you
sense motion?

2) How will you explain presence and absence of
motion?

i) The flight of a bird

ii) A stationary train

iii) Leaves flying through air

iv) A stone lying on a hill

Ans: We can sense motion in the examples:

i) The flight of a bird and

ii) leaves flying through air.

A body is said to be in motion if it changes its position
with respect to its surroundings and at rest otherwise.

Q.1 |ATT Ut}
1) TrefieT U SHioTeT examples e q*IeTT  motion
STToTet (sense)?

2) ﬂ"%:T motion @ presence (34'\:@1(_0[) 3TMT absence A
T HTCT?

i) T&l gad IS0 / ISUIRT e,

ii) forRTT STedier SIS,

iif) g ISV U,

iv) TSR GIeAl AUIRT TS,

Ans: 3TIUTET motion = SO example 1) FTToT i) e

g, SR TER body T surrounding EIECIGIRGEI]
position (FATH/STI) dKeAd 3HT ¥ dr body motion e
3T, 3T TEUTAT. 3T ol rest (FoRTH) STareia 31 ¥Iehl.

Q.2 Think about it.

1) You are travelling in a bus. Is the person sitting
next to you in motion?

Ans: The person sitting next to me is not in motion with
respect to me, but that person is in motion with respect
to a person on the road.

2) What do you take into consideration to decide if
an object is moving or not'?

Ans: To decide whether an object is in motion or not we
consider whether it changes its position with respect to
its surroundings or not.

Q.2 =,

1) @"%:T bus WA travelling YA AT, TH=AT YS=AT sit
T THAAT person (BlElTHP'}) TR AT B1?

Ans: ST GHREAT sit O FHeraAl person HIEAT T‘Kﬁ?‘f

motion HEX ATE. ] ¥ road A IHT FTHAT person T
AT motion T TR,

2) 9T TETEt object (@) motion WA AR T 2 T
TRTEAT HIMGE consider (FHSIUT) HET HTA?

Ans: UHIET object & motion T e N AR & decide
(Mo FROT) FUIEEI AT object T position &

surrounding AT EICRIN) change I T Tl € cosider T,
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Q.3 Let's try this

Hint: Dear student, you can do this activity and try to
give answers of the below questions by observing
below figure.

................................................................

School

1200

m
Path B

S0 m li\

Sangeeta’s house

Sheetal and
Prashant’s house

(b)

1) Measure the distance between points A and B in
different ways as shown in figure.

2) Now measure the distance along the dotted line.
Which distance is correct according to you and why?

Q.4 Think about it.

A) Sheetal first went to her friend Sungeeta's house on
her way to school (see figure.)

B) Prashant went straight from home to school. Both
are walking with the some speed. Who will take less
time to reach the school and why?

In the above example, is there a difference between the
actual distance and the distance travelled? What is it?

Ans: Prashant will take less time to reach the school.
The distance travelled by Sheetal = 500 + 1200

=1700 m,
The distance travelled by Prashant = 1300 m.
The difference = 1700 — 1300 = 400 m.
Prashant and Sheetal walk with the same speed and the
distance travelled by Prashant is less than that travelled
by Sheetal. Hence, Prashant will take less time to reach
the school.

Note: Speed = distance/ time.
-~ Distance = speed X time

9th (Science)

1.2 Displacement and distance

Q.5 Define displacement and distance.

Ans: i) Distance: Distance is the length of the actual
path travelled by an object in motion while going from
one point to another.

ii) Displacement: Displacement is the minimum
distance between the starting and finishing points.

Displacement 3TfUT distance (faamaoT smfoT 3ieR) -

Q.5 Displacement (ﬁ'-RTI'U'UT) AMMUT distance (313'!'):

Ans: i) Distance (3f@¥): Distance U object T UH
point ('l:cBEh'I'UT) T g9=a1 point 9Id SO travel
(BEIE))] AT actual path (UcI&T IIT‘WUT) = length
(TTelt) BT

ii) Displacement (ﬁ'@ﬂ'ﬂq): Displacement e starting
(§&did) point TfuT finishing (Siﬁ'q) point ECic)
minimum (FHIT FHT) distance B,

Q.6 Use your brain power!

1) Every morning, Swaralee walks round the edge of
a circular field having a radius of 100 in. As shown
in figure, if she starts from the point A and takes
one round, how much distance has she walked and
what is her displacement'?

Ans: The distance covered by Swaralee in one round =

circumference of the circle

=2nr=2x§x100m=@m

= about 628.6 m, her displacement = zero metre.

.......................................

2) If a car, starting from point P, goes to point Q (see
figure and then returns to point P, how much
distance has it travelled and what is its
displacement?

Dnyanada Publication House Pune
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2.2.3 Transformation of energy iii) Steam (9T%h) H@' cooker = BIUTRT whistle (¥ Z\?f ).

Q.10 Can you tell?

Which are the different forms of energy? Which type of
energy is used in each of the following processes?

Different forms of energy:

i) A stretched piece of rubber

ii) Fast moving car

iii) The whistling of a cooker due to steam

iv) The crackers exploded in Diwali

v) A fan running on electricity

vi) Drawing out pieces of iron from garbage, using a
magnet.

vii) Breaking of a glass window pane because of a loud
noise.

Ans: i) Energy exists in various forms like mechanical,
heat, light, sound, electro-magnetic, chemical, nuclear
and solar.

ii) Energy can he transformed from one type to another.
For example, the exploding firecrackers convert the
chemical energy stored in them into light, sound and
heat energy.

iii) The following figure shows the transformation of
energy in their different forms with example.

(e ()

Thermo-couple

Mechanical

\\ Electrical
energy :5‘

energy

)
%,
P
Light 2 Sound
energ Primary cell Secondary cell Sileio )

T Y TR AR b
Chemical ]
\___ energy }

Tranformation of energy

.............................................................................

Transformation of energy (=9 &ARUT):

Q.10 W UTE,

Energy 2 different forms (anana"i W/Fa) HIUTA? Gelter
processes (MHAT) WX TRV ATHACAT energy o1 WHIT
HUTAT?

i) Rubber =T stretch (ATUTEIAT) Shetell piece (THST).

i) T move BUTRY car.

iv) Diwali T8 explode Wﬁ/@ﬁ? BIUR) cracker (FeToh)

v) Electricity (fS=T) SR run (ATCIOTRY) BIUTRT fan.

vi) Magnet (%) TTETAN garbage (FeRT) WA oTes hetel /
AT AU iron piece.

vii) Loud noise (Tﬁ"TIZ') Hé’f break UM glass window pan
(st )

Ans: 1)
electromagnetic, chemical, nuclear ST solar AT various form
e exist 3T,

ii) Energy & T type HYT THEAT type T transform
(%'{T-I'iﬁ'aﬁ') g% Ihd  SAL. Explode BUIR  firecrackers. ©
A TFATT chemical energy 9 light energy, sound
3T heat energy e HUER ST

ii) A 34T§3Fﬁ ) energy transformation 9 different form
3ToT it examples feett smea. a%sqa?@mrﬂ?arq:r SATHETT
EiEich

2.2.4 Law of conservation of energy

Q.11 State the Law of conservation of energy.

Energy & mechanical, heat, light, sound,

Ans: Law of conservation of energy:

The Law of conservation of energy states that, “Energy
can neither be created nor destroyed. It can be
converted from one form into another. Thus, the
total amount of energy in the universe remains
constant”.

Thread

Thread Thread

Nut Nut

Coupled oscillators

i) Make two pendulums of the same length with the
help of thread and two nuts. Tie another thread in the
horizontal position.

ii) Tie the two pendulums to this horizontal thread in
such a way that they will not hit each other while
swinging.

iii) Now swing one of the pendulums and observe. What
do you see?

Dnyanada Publication House Pune
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6.3.2 Division II - Bryophyta

Q.6 Write the main features or characteristics of
Bryophyta with examples.

Ans: Main features or characteristics of Bryophyta
with examples:

i) You may have seen a lush green soft carpet on old
walls, bricks and rocks in the rainy season. Scrape it
gently with a small ruler, observe it under a magnifying
lens and discuss.

ii) This group of plants is called the 'amphibians' of the
plant kingdom because they grow in moist soil but need
water for reproduction.

iii) These plants are thalloid, multicellular and
autotrophic. They reproduce by spore formation. The
structure of the plant body of bryophytes is a ribbon-
like long, without true roots, stem and leaves.

iv) Instead, they have stem-like or leaf-like parts and
root-like rhizoids. They do not have specific tissues for
conduction of food and water.

v) Examples
Anthoceros, Riccia, etc.

are Moss (Funaria), Marchantia,

Capsule

' £
| Leaf-like — S0
parts

i |
Rhizoids

Leaf - like parts

Marchantia

Funaria Antloceros

Plants of the bryophyta division

Division - II (fIWT I1) - Bryophyta (ST®TIET) -
e ST aﬂm?ﬂ?{@ﬁ amphibians
("SHIEY) Tl ST HRUT T moist soil (AT AdT) Tt
ledld. ‘T{Tj reproduction (9ST-) IS A T
AT TRST . 9T Sl thalloid, multicellular and
autotrophic (ﬁ'l:!'{ﬁ'ﬁ?? El@'?ﬁ?? q W@f) AT,
IS U § spore formation @"IGTUI ﬁ'ﬁﬁ?ﬁ) 3 g
Bryophyta TPl aegei=t Y@= =92l ribbon-like
long (&&Fﬁ?ﬁl’@ Fﬁa’) 3T, AT IEAT @ roots, stem
and leaves (5%, @Ts’, 1JFIT}f) AGAT A IHENERET AT

9th (Science)

AT T HeBUEST HSHRW 3199 rhizoids (JeTH)
AT, IO o el TSl (AR tissues (3
TG, 3qT. Moss A, (Funaria), Marchantia (Wehf9r)

Anthoceros (Wﬂ), Riccia (F{'i%l'\q?iﬂ) etc.

Observe and discuss.

You may have seen ferns among the ornamental plants
in a garden. Take a leaf of a fully grown fern and
observe it carefully.

Observe and discuss (ﬁﬂ?ﬂ'ﬂT HﬂTHﬂiﬁ‘EﬂT).
aﬁﬁﬁmﬁﬁmﬁ'@fems () et 3T,
fully grown fern (07 aT¢ Heiedl <) o TH leaf (IHF)
B3 T Tt observe (FRIETOT) .

6.3.3 Division III- Pteridophyta

Q.7 Write the main features or characteristics of
Pteridophyta with examples.

Ans: Main features or characteristics of
Pteridophyta with examples:

i) Plants from this group have well-developed roots,
stem and leaves and separate tissues for conduction of
food and water. But, they do not bear flowers and fruits.
ii) They reproduce with the help of spores formed along

the back or posterior surface of their leaves.

...............................................................

Leaflets

Sporangia in sori
on leaflet

...............................................................

iii) Examples are ferns like Nephrolepis, Marsilea,
Pteris, Adiantum, Equisetum, Selaginella, Lycopodium,
etc.

iv) These plants reproduce asexually by spore-
formation and sexually by zygote formation. They have
a well-developed conducting system.

Dnyanada Publication House Pune
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Solved and Unsolved Examples:
1) Ohm's law and resistivity |

1) Ohm'’s law and resistivity

Ex. 1): The resistance of the filament in a light bulb
is 10004. If the bulb is fed by a current from a
source of potential different 230 V, how much
current will flow through it?

Given: R=1000 .
V=230V

Formula: I =~
R

_ 230V

~ 10000
The current flowing through the filament of the bulb

0.23 A.

= 0.23 A.

Ex. 2) The length of a conducting wire is 50 cm and
its radius is 0.5 mm. If its resistance is 30 2. What is
the resistivity of-its material?

Given: L = 50cm = 50 X 10™?m
r =05mm = 0.5 x 1073m
=5x 100*mandR = 30Q
Resistivity p = %
and A = mr?

Tr?
o p = R T
_30%3.14%x(5x10™%)2
- 50x10~2
_ 30x3.14x25x1078

50x1072
=471 x10"°Qm

=471 x 1075Qm
Resistivity of the wire 4.71 x 107> Qm

Ex. 3) A current of 0.24 A flows through a conductor
when a potential difference of 24 V is applied
between its two ends. What is its resistance?

Given: V=24V, [1=0.24 A

Formula R = %

24V
0.24 A
R=100.0

The resistance of the conductor is 100 (2.

Ex. 4) Determine the current that will flow when a
potential difference of 33 V is applied between two
ends of an appliance having a resistance of 110 . If
the same current is to flow through an appliance
having a resistance of 500{2, how much potential
difference should be applied across its two ends?

Given:V=33VandR=1101
In the first case,

_V_ 3
TR 110
~1=03A

Current flowing through the appliance = 0.3 A

In the second case,

[=0.3A,R=5001

V=IR=0.3x500V=150V.

The required potential difference between its two ends
=150V.

Ex. 5) Determine the resistance of a copper wire
having a length of 1 km and diameter of 0.5 mm

Given: p = Resistivity of copper = 1.7 x 1078 m
Converting all measures into metres

L =1km = 1000m = 103 m

d= 05mm = 05 X 1073m

If r is the radius of the wire then, its area or cross-
section

4\ 2

A=z sA=mx(g)

=2(0.5 x 107%)?m? = 0.2 x 10~°m?
-8 3

R = p£= 1.7 X107°Q m X(10°m) =850

A 0.2 Xx10~°m?2

It T example T Ohm's law, resistance, resistivity
I formula STIEA example solve . ﬂ'b_OI'IT'ﬁﬂT a4
quantities AT values SI LEGIG) ﬁ*@:{ BATAT.

2) Resistors in series

Ex. 1) Three resistors having resistances of 15 (2, 3
£ and 4 2 are connected in series. What is the
effective resistance in the circuit?

Given: R1 =150, R, =301, R3 =40
Effective resistance Rs = Ri+ Rz + R3

Dnyanada Publication House Pune
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Q.37 Classify the following radicals into two types.
While doing this use a criterion other than the
criteria used above. (Use your brain power!)
Ag+,Mg?+, ClI- S042-, Fe?+, C103, NH4 *, Br-, NO3-

Ans: Simple radicals : Ag +, Mg*+, CI™, Fe2+, Br—
Composite radicals : SO42-, ClO3~, NH4+, NO3~

Q.38 Write symbols of the following elements and
the radicals obtained from them, indicate the
charge on the radicals.

Mercury, potassium, nitrogen, copper, sulphur, carbon,
chlorine, oxygen.

Elements | Symbols | Charge
Mercury Hg Hg2+
Potassium K K+
Nitrogen N N3-
Copper Cu Cuz+
Sulphur S S2-
Carbon C C+
Chlorine Cl Cl-
Oxygen 0 0z-
Q.39 Give examples:
i) Positive ions
ii) Basic radicals
iii) Composite radicals
iv) Metals with variable valency
v) Bivalent acidic radicals
vi) Trivalent basic radicals.
Ans: i) Positive ions:
i) Sodium ion Na*
ii) Calcium ion Ca2*
iii) Silver ion Ag*
iv) Aluminium ion Al3+
ii) Basic radicals: i) Mg?+ ii) K+ iii) Fe?+ iv) Cu?+
iii) Composite radicals:
i) H;0* i) NHs* iii) COs2~  iv) SO42-

iv) Metals with variable valency:

i) Cu: Cu+, Cuz*  ii) Hg: Hg*, Hg?* iii) Fe: Fe2+, Fe3+

v) Bivalent acidic radicals: i) S2- ii) 02—

vi) Trivalent basic radicals: i) Al3+ ii) Cr3+ iii) Fe3+
Q.40 Write the names of the following compounds
and deduce the molecular masses.

Nast4, K2CO03, CO; 5 AlPO4, NaHC03, KNO3 5 H;0: 5

MgO, HN03 9 HzSO4 ) NaOH, MgClz

(Atomic masses H=1,0 =16, N = 14, C = 12, Na = 23,
Cl =355 K=39, Mg=24,Al=27,Ca=40,P=31,S =
32)

Ans:

1) Na;S0. (Sodium sulphate)-

Molec | Constitu | Ato | Numb | Atom | Mass of
ule ent mic er of ic the
element | mass | atoms | mass | constitu
s (u) | inthe X ents
molec | num
ule ber
of
atom
S
Na,SO Na 23 2 23%x 2 46
4 Sodium
(Sodiu
m
sulpha
te)
S 32 1 32x 1 32
Sulphur
0 16 4 16X% 4 64
Oxygen

Molecular mass = Sum of constituent atomic masses
Molecular mass of Na;SO4 = (Atomic mass of Na) X 2 +
(Atomic mass of S) X 1+ (Atomic mass of 0) X 4

= (23 x2)+ (32 x1)+(16x4)

= 46 + 32 + 64 = 142

Molecular mass of Na;SO4 = 142 u.

Dnyanada Publication House Pune
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Q.11 Observe and verify
Ans:
Dicotyledonous Monocotyledonous
plants plants
Seed Two cotyledons Single cotyledon
Root Well developed, Fibrous roots
primary root
(Tap root)
Stem Strong, hard. Ex. Hollow, Ex. Bamboo

False, Ex. Banana Disc-
like, Ex. Onion.

Banyan tree

Leaf Reticulate Parallel venation
venation
Flower | Flowers with 4 or | Flowers with 3 parts or
5 parts or in their in multiples of three
multiples (trimerous)
(tetramerous or
pentamerous)

T ST

T A% YIS oo
(@)

€| OST[d, 0T Tl

ST, AT
= B RR FRie=r AR R
T | 4 Thar 5w g | 3 FRaT 3 =1 weid Wi
(T fepalT ) SO (B

Q.12 Complete the sentences by filling in the blanks
and explain those statements:
(Angiosperms, gymnosperms,
thallophyta, zygote)

spores, bryophyta,

1) .... plants have soft and fibre like body.

Ans: Thallophyta.
Reason: Thallophyta includes algae which have soft
and fibre like body.

is called the 'amphibian' of the plant
kingdom.

Ans: Bryophyta.

Reason: Plants belonging to Bryophyta grow on moist
soil, but need water for reproduction. Since they share
two habitats, such as soil and water, they are called
amphibians.

3) In pteridophytes, asexual reproduction occurs by

Ans: Spores.

Reason: Pteridophytes reproduce by spores, which are
formed along the posterior or back surface of the
leaves.

4) Male and female flowers of ...... are borne on
different sporophylls of the same plant.

Ans: Gymnosperms.

Reasons: Only in gymnosperms male and female
flowers are borne on different sporophylls of the same
plant.

Dnyanada Publication House Pune
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9.4.7 Period required for degradation of waste

Q.20 Write the period required for degradation of
following waste materials.

9th (Science)

Ans:
Waste Material Period of Natural
Degradation
Banana peelings 3 — 4 weeks
Cloth bags 1 month
Rags 5 months
Woollen socks 1 year
Wood 10 - 15 years
Leather shoes 40 - 50 years

Tin cans 50-100 years
200-250 years
10 lakh years

Infinite duration

Aluminium cans

Certain plastic bags

Thermocol /styrofoam
cup

i) If the time required for degradation of the solid waste
generated around us is long, it seriously affects other
environmental factors. What care will you take to avoid
this?

ii) Figure A, below shows a method of storing waste
and B, shows the use of specific dustbins as per the
type of waste. Think about how such eco-friendly waste
management can be achieved by following these
methods in our homes, too.

FHUITAT [TIEATHIS ANTUTRT HreTaen
T e foaeamae]
TRTOTRT SHTeTare GHR
hoodTell TTeT 3T 4 TS
HITRT ToeTa 1 Tie
FHUSATAT T 5 AfeH
AR TTEETS] 1 ag
ATHE 10T 15 a9
TS T 40 & 50 99
ST 5 50 & 100 a9
STyt <o 200 T 250 a9
fafeme wites fueret 10 oG a9
qHTHRIA T (FRRIHH) EEREIE)

M ST FISUT=AT TR [TESATHIET AN
time (awlam‘eﬁ) ST 38T ¥ AT seriously affects
(I IROT) JRTERONdIT Sa8 Hehiar Bidl. df &% =d
W@W care ('eh"IET'ﬁ) ETeT?

TIele fod A HES el 9T U= o ¢ qeieet 31 ok
B W& type of waste (FE=ATAT UHR) AMER HIU]
fafTe. goter TR HA o IREEe ST, STUedT BRI
@A AT UgdrEl AR e
management (TATERURAE! SEATI) Y QTEaT A T

Think (foram) T,

eco-friendly waste

A peep into the past

Ever since ancient times, special attention has been
given to garbage disposal. In the Greek city of Athens, in
320 BCE, a law had been enacted regarding garbage
disposal. It made throwing garbage in the open an
offence.

A peep into the past (STTETHT SbTaAT)

Ancient  times (Hltlr\l"iq')loé) SEJRIESS SI=IATAN
RIS special attention (%@"3 of&T) oot T oTR,
TEmel $9Y, 320 T 3TU~g TR FHe=are disposal

(faceare) e law (FEET) HeAl Telell &l @ER
garbage (h@X) T 2T offence (FI-8T) FHSTAT STId 3,

Dnyanada Publication House Pune
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d) What precautions should be taken while using
various types of software on the computer?

(@MU fafaqa GireasR=r amy wEET S
HTGA! AU ATATH ATL?)

TR Aoy Wi9edsR aTRaHT SEarEl e
E@Fﬁlﬂﬁz

i) Legal / licensed softwares (ﬂﬁlﬁlg_ﬂ IR
TS 3R WA B aTaY S,

i) TEBR WHRAIRNEE TR WAFERE  AEHd
AIRAIRT TR2el/ IS .

iii) 3T TAGAR Afect 37T FTE. Other people's
computer files (STRIAT TEed) A
(RS I e T3,

iv) WS T ST SV AR A1 §RH SATGd gt 9y
e 3l TET HE ATaT ST I,

permission

e) Which are the various devices used in
communication of information? How are they used
in the context of science?

Ans: The various devices used for communication of
information are computer and networking hardware,
radio, television, telephone (both fixed line and mobile
phones), video display unit (monitor), printer, plotter,
modem, router, Internet and satellites.

The use of these communication devices in science
are as follows:

i) Demonstration of
experiments.

ii) Prediction of weather, tides, etc. for early warning.
iii) Collection of scientific information from peers and
experts all over the world.

common or hazardous

e) Which are the various devices used in
communication of information? How are they used

in the context of science? ("lTF{Fl"} wowuTrn fafay areq
HT?)

3T, I, FTARSA (32H2), T-0, RT3t i~
The use of these communication devices in science

are as follows: (HTF%T'ﬁ GUYOT AT foRTe e qMIY):

Dnyanada Publication House Pune

i) Common or hazardous (HMHT afoT HTceh)
experiments Gl?ﬁ"Tlﬁ) Demonstration (‘;I'Iﬁlﬁﬂﬁ

ii) weather, tides (BaTHM, W), TRl fowgess Hifedr
[SEETCIRS )

1i1) STITHY Gl peers and experts (TR 3T d?licbgﬁ)
scientific information (é?lTﬁEF HT%T'ﬁ) 3T SO,

f) Name the different parts of the Central Processing
Unit and state their functions.

Ans: The three main parts of the Central Processing
Unit and their functions are:

i) ALU (Arithmetic and Logic Unit) does all the
operations (addition,
multiplication and division) as
operations like comparisons.

ii) CU (Control Unit) regulates and manages the whole
computer system.

iii) Memory unit temporarily the
instruction and information during processing.

subtraction,
logical

arithmetic
well as

stores data,

f) Name the different parts of the Central Processing
Unit and state their functions. (‘%ﬁ"ﬁ'ﬂﬁ HIT 1%1{4 Bl
T WY H fere.)

i A A T P e

i) JiReEfesw oot @ifi® gHe (ALU): a1 fowmd
('TFUF-ﬁ 1H‘%h‘*ilT) addition,
subtraction, multiplication and division (3gT., TR,
amm%, TUTehIY,  HITRIY) T logical operations
(cfeheht TfHAT ) (31T, comparisons (T FHROT)) Hodl
ST,

ii) hgieT gfTe: TIUhrAT qTTeR =0T Sauard e shol
ST,

i) TRy ﬂﬁ?f: Information and Instruction (FIT%T'ﬁ q
) stores m@qmmﬁmﬁnﬁméﬁaﬁ

arithmetic  operations

Q.18 Which technical difficulties did you face while
using the computer? What did you do to overcome
them?

Ans: Some of technical difficulties faced while using
a computer are as follows:

Page 10
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Q.23 Solve the following examples:

a) An object of size (height) 7 cm is placed at 25 cm
in front of a concave mirror of focal length 15 cm. At
what distance from the mirror should a screen be
placed so that we can get a sharp and clear image?
Find the nature and size (height) of the image.

Sol: Data: Concave mirror, hy = 7 cm, u = — 25 cm, f=
—15cm,v=?h,=?
i) As the image is to be obtained on a screen, it must be

areal image.
v 1,11
i) - +-=-
)v u f

_ ( 1 1 )_—(5—3)_ -2
B 15cm 25cm/ ~ 75cm | 75cm

SV = — 752cm =—37.5cm

This gives the image distance. Therefore, the screen
should be placed in front of the mirror at 37.5 cm from
it.

iii) E—j: —Y by =—hix
he==7 x (%)
=—7x%x1.5
=—10.5 cm
The size (height) of the image,
h,=—10.5cm

The minus sign shows that the image is inverted.

b) A convex mirror has a focal length of 18 cm. The
image of an object kept in front of the mirror is half
the height of the object. What is the distance of the
object from the mirror?

Sol.: Data : Convex mirror,

h
h2=—1u=7
2
M=zl2__V_1
h, u
u
v=—=
2
1,1 1
v u f

11
L1t
T u

1 1

(- 2)=s

e
u f

u=—f=-18cm
The object is kept at 18 cm in front of the mirror.

c) A 10 cm long stick is kept in front of a concave
mirror having focal length of 10 cm in such a way
that the end of the stick closest to the pole is at a
distance of 20 cm. What will be the length of the
image?

Sol.: Given Data: concave mirror, h1= 10cm, f= —10 cm,

u=—20cm,h;=?
1,11 .11 1
v u f v f u
u u —20cm
—=—-_1= —
\ f —10cm
=2-1=1

v
—-=1

u

h \%
M=-2= —

h, u

#hy=—Ixh =~1xh

=—1x10cm=—10cm

The minus sign shows that the image is inverted.

Ans.: The length of the image (without considering
the minus sign) =10 cm

Q. TS T IIEXUMTEA feeiedT information AN physical
quantities 3MoT el value Torerel, foamRetean quantity
Wﬁmﬁfomula%@wwmmw
fHesad. TaTeiedT ST unit 1w feerd.

Convex mirror GTat object distance negative 3T & AT
AT,

cartesian sign conversion TR a8 Hehel TR,

BEST WISHES ...
DNYANADA PRAKASHAN ...
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11.2.2 Spherical mirrors

Observe and discuss.

i) You must have seen the mirrors displayed in the
Laughing Chamber in a fair. Your face appears distorted
in these mirrors. Why does this happen?

ii) These mirrors are different from the mirrors we
have at home. They are curved. The images formed by
curved mirrors are different from those formed by
plane mirrors. Because of this we do not see the
familiar images in these mirrors.

iii) The rear view mirrors in cars, which enable drivers
to see the vehicles coming from behind are curved
mirrors.

iv) If we cut a rubber ball into two parts as shown in
figure, we can see that each of the two parts has two
types of surfaces.

v) Generally, spherical mirrors are parts of a hollow
glass sphere like the part B in the figure.

vi) The inner or outer surface of this part is coated with
a shiny substance to produce a spherical mirror.

vii) Reflection of light takes place either from its outer
or inner surface. Thus, there are two types of spherical
mirrors as described below.

..............................................

Creation of spherical mirrors

9th (Science)

Spherical mirrors ("ﬁ(‘*ﬁ'ﬂ 311'!@') -

1) Fair (A=) e laughing chamber (3T¥F 1) e 39
el mirror g*ﬁﬁl Tifee! ST, M mirror Tt W face
(TE) & distorted (ST/TTS-ATSAT) GG Jal. 31
PERY

i) £  Mirrors 3TUGAT ERTAST mirror Y& different
A, T curved (STh/TMATPY) 3AHATd. Plane mirror e
form EIOT=4T image Y& curved mirror W& form BIOT=aT
image AT different 3THATT. AT W 3AMUT  curved
mirror &I TG familliar image 91g 2ehd e,

iit) Cars HEIA rear view/side mirror FfTITEl.@F driver T
UEMFA (behind) FUTRY T8 {HUATT HET &I, o mirror &
curved STHAT.

iv) T figure TE SRGECAIHTOT 39U rubber ball cut
AT AT STMYUTEAT T inner surface I TehRd HeaalTa.
v) "MHd:  spherical mirror £ hallow glass sphere 9
parts 3THAIC, S| part B e SREEe 3T,

vi) Spherical mirror produce FHIUATEIE! part B T inner
AT outer surface shiny substance of coat AT ST,

vii) Light T reflection & TTEAT inner TFHAT outer surface
S% TS Ad. AT spherical mirror ¥ I types ST,
LREIIgEE

Spherical mirror types -

1) ST spherical mirror T inner surface (3TERYTT /
J&3HI) &1 reflecting surface. CQTI_OlﬁT*_ gtSHIT) A T
Il concave (ﬁ?‘lﬁ%‘) mirror ¥UTAId.

2) ST spherical mirror =T outer surface (& J&SHTT) &1
reflecting surface @Tla?iﬁh_ J&SHIT) 3 TR el convex

(fedsh) mirror TEUTATA.

# Types of spherical mirrors:

1) Concave mirror
If the inner surface of the spherical mirror is the
reflecting surface, then it is called a concave mirror.

2) Convex mirror
If the outer surface of the spherical mirror is the
reflecting surface then it is called a convex mirror.
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iii) This is the reason why some auditoriums or some

particular seats in an auditorium have inferior sound FEXRIONV]

reception. This is shown in figure.

......................................................................

Reflected sound
/

ﬂﬁ/\‘a

Singer Listener
Direct sound
Reverberation
Reverberation (FATE) -

1) Room =AT roof (F™X / ) ST wall d‘ﬁﬁ) 9 sound
wave multiple time (3ﬁ7=h_ aET) reflect BIAT. ZITﬂ% single
sound UehHTSIG! QT F Iar ar contineously (Hdd) @T I,
ITATT reverberation (&Fﬂﬂ) UIdId.

ii) Particular sound wave AT successive reflection (?*l"'l?‘lﬁ
qua?h) I time AT reach Eﬁ"ﬁ?‘[ Y Eﬁ?ﬁ
3T reflected sound UHHHHET mixup (ﬁ:l'\q&'lﬁ) e,
THT increased loudness T contineous sound produce grar
WT{@‘Fﬁ clearly deciphered @W’I@ﬁ) I T,

iii) AT EER'U]TH,% FTEl auditorium (JH9TR) T particular
seat (W@T SHOITE %'GFIUT) =1 {0 inferior sound
reception (BW‘ﬁFf SATETST U8 0T) ﬁ?‘g‘&{ﬁ

Q.11 Use your brain power!

How will you reduce reverberation in public halls
or buildings?

Ans.: The distance between the opposite walls, and also
the height of the celling should be less than 17.2 m.

Q.11 Public halls (V&S QUFTE) f&FaT buildings
(SUR) At reverberation (FATE) reduce & HTA?

Ans- Opposite walls mﬁﬁ ﬁi?‘ﬁ) 3o celling ()
< Hight 17.2m YT SHY STTa,

Q.12 Write short note on: SONAR

Ans: SONAR

i) SONAR is the short form for Sound Navigation and
Ranging. It is used to determine the direction, distance
and speed of an underwater object with the help of
ultrasonic sound waves.

ii) SONAR has a transmitter and a receiver, which are
fitted on ships or boats.

iii) The transmitter produces and transmits ultrasonic
sound waves. These waves travel through water, strike
underwater objects and get reflected by them. The
reflected waves are received by the receiver on the
ship.

iv) The receiver converts the ultrasonic sound into
electrical signals and these signals are properly
interpreted.

v) The time difference between transmission and
reception is noted. This time and the velocity of sound
in water give the distance from the ship, of the object
which reflects the waves.

vi) SONAR is used to determine the depth of the sea
SONAR is also used to search underwater hills, valleys,
submarines, icebergs, sunken ships etc.

............................................................

Transmitted
pulse

‘Water

SONAR (M) -

i) Sound Navigation and Ranging I short form TEUST
SONAR @M. Underwater object © speed, direction 3 o
distance ¥ ultra sonic sound wave TT HEAM determine

(STHE0T) HITATIIS used FHAT ST,
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Q.8 | uTE?

T & ESA?

1) Plants I leaves particular season e fall off BT

2) fruits 3TTOT flowers el BT fall off BT,
Ans: Plants T& excretory system 3T el Plants HEeT
excretory matter @l trees =T Vacuoles OQ{_GlFﬁW), flowers,
fruits 37T barks e accumulate BT, LGl ¢ material
dispose ETURIRICH perticular season T leaves, flowers,
fruits & secretion g Id,

3) Resin, gum ARE substances plant body 9T given out
BT,

Ans: Resin, gum YR substance 3TMITATAT useful STHAT.
Ul plant AS o unwanted 3THAT. U = plants T
TR o9d AR o plants body YT thrown away FHet
STIAT.

15.3.1 Excretion in plants

i) Excretion is a simpler process in plants than in
animals. There is no special organ or system for
excretion in plants.

ii) Gaseous substances are given out by diffusion. Most
of the waste substances of plants are stored in vacuoles
of leaf-cells and in flowers, fruits and the bark of the
stem.

iii) After some time these parts fall off. Some other
waste materials are stored in old and worn xylem in the
form of resin and gum.

iv) Some waste materials are also given out through
roots into the surrounding soil.

Leaf fall

........................................

v) In some plants, waste materials are present in the
form of crystals of calcium oxalate.

vi) They are called raphides. As they are needle-shaped,
they prickle and cause irritation of the skin.

vii) Some waste materials of plants are useful to
humans, for example, gum, resin, latex of rubber, etc.

Plants WEftel JeaoiT -
1) Excretion & Animal U&T plants ey simpler process

3T plants T excretion WIS HITCET special organ
(?ﬁﬁ) Tehar System (¥ T

i1) Diffusion C%NTUT) E\aﬁ gaseous substance given out
%ol STATE. Plants HYTT waste material & leaf cell =T
vacuoles (ﬁ'&ﬁaﬁf), flowers, fruits, 37T stem =T bark ey
store el ST,

iii) PIET FIAGEHIR o parts fall off (TS USUN) BT,
TAT PTE waste material € resin 37T gum AT ¥UTd old
3T worn (?'ﬁ'U:f) xylem T store et S,

iv) HTE waste material & roots T surrounding soil e
given out et .

V) et plants 13[‘?'2\1‘, Calcium oxalate AT Crystal =T &Y
waste materials 3THATd. T raphides TUTAT. d needle
shaped (W@ﬁaﬂ), prickle @Eﬁ.’) ST 3T ?il'l'l'jf@'
skin ¥ irritation ged I,

vi) Plants I Il waste material € human T useful 3T,

Ex. gum, resin, latex of rubber etc.
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Q.20 Describe the structure of the DNA molecule.

Ans: Structure of the DNA molecule:

i) DNA structure was proposed by Watson and Crick in
1953.

ii) According to their model. DNA has two parallel
threads of nucleotides which are coiled around each
other. Thus it is called a double helix.

iii) Each strand is made up of nucleotides. Each
nucleotide consists of a Deoxyribose sugar. phosphoric
acid and a nitrogen base.

iv) The sugar and phosphate joins alternately with each
other on the DNA strand.

Adenine thymine

e —ammaD SPp
Pair of nitrogenous ol
, bases (nucleotides) A=
L @=unup) 3
Guanine Cytosine - @& #P@
Rails of the DNA P 27 )
made up of sugar and
phosphoric acid
Structure of DNA

v) There are two main types of nitrogenous bases,
known as purines and pyrimidines. Adenine and
guanine are two purines while cytosine and thymine
are two pyrimidines.

vi) One purine is bonded with other pyrimidine in the
opposite strand of the DNA helix.

vii) As a rule, purine adenine always makes pair with
pyrimidine thymine by double hydrogen bond.

viii) Purine guanine always pairs with pyrimidine
cytosine by triple hydrogen bond.

ix) These hydrogen bonds appear like steps of the
ladder.

Q.21 Explain the structure, function and types of
RNA.

Ans: i) The RNA is a nucleic acid that is found both in
nucleus as well as in cytoplasm. It is made up of single
strand that is twisted upon itself.

ii) The components of RNA are nucleotides which are
made up of ribose sugar, phosphoric acid and the
nitrogenous bases.

iii) The four types of nitrogenous substances in the RNA
are adenine, guanine, cytosine and uracil. Thymine is
not present in the RNA molecules. Of these adenine and
guanine are purines while cytosine and uracil are the
pyrimidines of the RNA. RNA is found both in nucleus as
well as in cytoplasm.

iv) The RNA is of three types according to its functions.

A) Messenger RNA or mRNA:

During the process of protein synthesis the mRNA
molecule carries the information of coding a particular
protein from genes i.e. DNA chain. DNA is present in the
cell nucleus but the information is passed to the
ribosomes in the cytoplasm with the help of messenger
RNA. Then later the proteins are synthesized in the
ribosomes.

B) Ribosomal RNA (rRNA):

Ribosomal RNA is present in the ribosomes which are
protein factories of the cell. This rRNA molecule
performs the function of protein synthesis.

C) Transfer RNA (tRNA): The RNA molecule that
transfers the amino acids according to the message of
the mRNA, is called tRNA. It carries the amino acid up to
the ribosomes during the process of protein synthesis.
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Types of simple permanent tissues:

Types of cells Tracheids, Sieve tubes,
vessels and companion
xylem fibres - cells, phloem
dead cells parenchyma-
Xylem living cells
parenchyma- Phloem fibres-
living cells dead cells
Function Structure like Tubes joned to
interconnected each other,
tubes, conduct conduct sugar
water and and amino
minerals only in acids from
upward direction leaves to
various parts
in upward and
downward
direction
Peramanent tissue (WTQ"} Wﬁ) -

Name of | Parenchym | Collenchy | Sclerench
Tissue a ma yma
Structur | Living cells Elongated Dead and
e of Cells with thin living cells fibrous
cell wall and with cells with
intercellular | thickened tapering
spaces cell wall at ends, cell
corners wall
due to contains
cellulose lignin
and pectin
Location | All partslike | Atthe base | Stem, veins
roots, stem, of leaf of leaves,
leaves, petiole, hard coats
flowers and | branches of seeds,
seeds and stem outer
covering of
coconut
Function Support, Support Give
S storage of and strength
food and flexibility and
filling vacant | to various | rigidity to
spaces parts parts of
the plants.
Sub- Chlorenchy
types ma: Leaves,
performs
photosynthe
sis.
Aerenchym
a: Helps
aquatic
plants,
leaves and
stem to float
Types of complex permanent tissues:
Name of tissue Xylem Phloem
Characteristics | Consists of thick- Consists of
walled dead cells cytoplasm
containing

living cells

1) Meristematic tissue =AT division (%M'IT“H) ﬂ@' N &
el new cell =t complete growth AR T SR
fommolt foftme #™ ®& AFEM. e @ divide
BTt ability Hud 3o =& specific function perform h&
GIRIGIGE

il) SRR PEard] specific structure (%I'F%'I'Q' D), shape
(3T ST location permanently acquire (¥TUT) hIATd
3MUT  Specific  function perform &AM, Il
differentiation (fT¥g) TEUTAA. ST TEF  permanent
tissue ¥ differentiated cell g formed .

iii) Permanent tissue 9 simple permanent (HIeT @Taﬁ)
3T complex permanent (\_rl?ﬁFf @TPﬁ) tissue & JH type
3.

A) T ©IRI Fel -

gl Tehrd YbiT=AT Cell =AT types Qg ST AT,
T function TR WTetiel Wb TS,

Simple permanent tissue AT types < table e
structure, locations STMUT fanctions TEE sub type Bl

information fSett o1&, ot W{é’ﬂv_ STl ST AR
é’dTaﬁ, T Rl words & 3T WTeAl et 3T,
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Paroochyma - H{cT W, intercellular spaces - STERUTT
TIhaddT, vacant space- AIhAT ST chlorenchyma - &
W‘ﬁ, Aerenchyma - 3!1'{?«'?[, aquatic plants - ST

diameter 3TTCICl TH telescope g, WU 25km

diameter 3THAT telescope H@' S information fdesdt ot
information JT 30 telescope arrangement H@' ez,

GMRT & Indian scientists 70T engineers A Minimum
cost (‘chTﬁ '@ﬁ) T g9t world standard research
facility 3T®. GMRT =T HEAM scientists  solar system,

(@'{aﬁ) pulsars (TISh),

(%'IW?EF), intersteller hydrogen clouds (=T IIHEAH
SR BTGNS &) I study Hell STl AT facilities =T

use FHOIEE! all over world TEA scientists, India ey
.

18.5 Telescopes in space

Telescopes in space:

i) Visible light and the radio waves emitted by heavenly
space can pass through the earth’s
atmosphere and reach the earth's surface. So, optical
and radio telescopes can be erected on the surface of
the earth. However, these earth-based telescopes
present some problems in making good quality
observations.

ii) The visible light coming from a heavenly body has to
pass through the earth’s atmosphere to reach the
earth’s surface. During this journey, some of the light is
absorbed by the atmosphere and the intensity of the
light reaching the earth’s surface decreases.

iii) A second problem is caused by the changes in
atmospheric pressure and temperature. These changes
cause turbulence in the atmosphere which in turn cause
of the light rays to change their path slightly and
thereby shake the position of the image.

iv) Also, because of sunlight, we cannot use optical
telescopes during the day. During the night too city

solar  winds supernova

bodies in

lights and cloudy weather can cause difficulties in
observing the heavenly bodies. To reduce these
problems, optical telescopes are situated on top of
mountains, at in uninhabitated places.

v) However, if we want to get rid of all the above
problems completely, we should place the telescope
above the earth’s atmosphere, in space itself.

vi) These problems do not exist in the space and thus he
image obtained by space telescopes would be bright
and very clear and will remain at one place. Scientists
have turned this idea into reality.

More information:

i) In 1990, the National Aeronautics and Space
Administration launched into space an optical telescope
called the Hubble telescope.

ii) It has a mirror of diameter 94 inches and is orbiting
the earth at a height of 589 km from it.

iii) This telescope is still working and has helped to
make important discoveries.

More information:

i) In 1999, the National Aeronautics and Space
Administration launched an X-ray telescope named
Chandra, in space, to study X-rays coming from
heavenly objects.

ii) Special mirrors which can reflect X-rays were used in
this telescope.

iii) Chandra has given us very useful information about
stars and galaxies. The telescope is named after the
famous Indian scientist Subramanian Chandrashekhar.
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Telescopes in space (Wﬁﬁﬁ g‘eﬁ'UT) -

i) Space el heavenly bodies g7 emit ool visible
light 3TMUT radio waves earth's atmosphere HYT pass ﬁ_ff
earth's Surfare 3% UG, U optical 3T radio
telescope  earth surface % SURUAT (erect) 3Tt 37T

More information:

i) A large radio telescope called the Giant Meter-wave
Radio Telescope (GMRT) has
Narayangaon near Pune.

ii) It uses radio waves having wavelengths of about a
metre, coming from planets and stars to study those
heavenly bodies.

iii) This telescope is actually a collection of 30 dishes,
each having a diameter of 45 m.

iv) It is called a giant telescope as the arrangement of
the 30 dishes over an area which measures up to 25 km
across, is made in such a way that it works as a single
dish having a diameter of 25 km.

v) This means that the GMRT gives the same data that
we would have got from a telescope having a single dish
of 25 Km diameter! GMRT has been made by Indian
scientists and engineers at minimum cost.

vi) It is a world standard research facility. Scientists
study the solar system, solar winds, pulsars, supernova,
interstellar hydrogen clouds, etc. with the help of the
GMRT.

vii) Scientists from all over the world come to India to
make use of this facility.

been erected at

A. Radio telescope (photograph)

.......................................................................

/,

,,/ Radio waves

Receiver

Dish

Computer

Radio telescope (ifgaﬁ éﬁ'@lﬁ'ﬂ) -

1) 3H heavenly objects & visible radiation f¥TE™ radio
waves emit AT, 3T WHRE! radiations STIUT ST
eyes Bl Yig_ [Mehed e,

ii) ®U AT rays receive EZUBIRICH special type 9
telescope use el S, I radio telescope FEUTIC.
Radio telescope & T parabolic shape AT Tsh o IFH
dishes 9T TSI ST,

iii) Optical telescope JHOM incident radio waves & T
dishes HYT reflected T 3T focus =T foemrom
converge (Qabﬁﬁ) graTd. focal point I radio receiver
FEECTAT T,

iv) AT receiver g gather (UBUI) oAl information &
computer dY passed el S, AT analyses g smor

source T image construct 6 .

arferes wfediee -

Pune STaIcT Narayangaon AT Giant - Meter-wave Radio
Telescope (GMRT) a1 rarer large radio telescope erected
(SURUAT) TUAd Mol 3T’. Meter H&I wavelength
3TFUT=AT radio waves ST planets 31T stars TR JuTr==an
heavenly bodies =T Study FIUAEE AT SUANT B,
qMY U 30 dishes o collection ST Tt
diameter 45m 3. AT telescopes ©1 giant telescope
TEUTATd. a9 reason OIS 30 telescope =T structure 25km

area A spread TSl 3T, & structure TS 25km
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