Assignment : 4

Class : IX Mathematics

By : Sushant Agrawal

See Class 9 Mathematics on DIKSHA at
https://diksha.gov.in/play/content/do_312795703986995200110373?referrer=utm_sou
rce%3Ddiksha_mobile%26utm_content%3Ddo_312796455278501888117401%26utm_c
ampaign%3Dshare_content

Get DIKSHA app from:
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source
%3Df692739567e6f2956a2952258b4f4b33ade1761ca%26utm_campaign%3Dshare_app

For class IX Mathematics, the given instructions must be followed.

Link for class IX Mathematics :

1.Install "Diksha" app from Playstore.

2. Tap open after the app is installed.

3.Tap allow, to provide access to the following data to use the app at its best.

4. Open the app and login as student.

5. Select medium, class and subject.

6. Open the sixth chapter of Mathematics (Chapter 6 - "Lines and Angles") in the link.
7. Go through the "explanation” content in the video tutorial.

8. In the same, there are few assignments given which you can solve as Long answers
questions, short answers and multiple choice questions.

Note : Refer other videos for more detail study.
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Solve the problems given below in your fair copy (Copy
Questions also)

1. In the given figure, AOC is a line, find x.
A B
mﬂ
'®) 3x

C
2. In the given figure, PQ and MN intersect

at O.
(a) Determiney, when x = 60°.
(b) Determine x, wheny = 40°.

3. In the given figure, lines Ab, CD and EF
intersect at O.
Find the measure of LAOC, ~COF.

4. The exterior angles obtained on
producing the base of a triangle both ways
are 100° and 120°. Find all the angles.
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5. AABC is right angled at A and AL - BC.
Prove that zBAL = 2ACD.
6. If two parallel lines are intersected by a
transversal, prove that the bisectors of the
two pairs of interior angles enclose a
rectangle.
7. The angles of a triangle are arranged in
ascending order of magnitude. If the
difference between two consecutive angles
is 10°, find all the three angles.
8. In the given figure, POQ is a line. Ray
OR L PQ. 0s is another ray lying between
rays op and pR . Prove that

s |R

1
ZROS = 5 (£QOS - ZPOS).

= O
9. Can a triangle have two obtuse angles?
Give reason for your answer.
10. How many triangles can be drawn
having its angles as 45°, 64° and 72°? Give
reason for your answer.
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1. In the following figure AB || CD. Find the
measure of BOC.

2. If PQ and R are collinear points, then name
all the line segments determined by them.
3. Find the complement of 36°
4. Find the measure of an angle which is 26°
more than its complement.
5. If aray CD stands on a line AB, then prove
that

Angle ACD=angle BCD=180°
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6. If two lines intersect prove that

Angle AOD=angle BOC
7. If PQand RS are two intersecting lines which
meet ar point 0. If angle POR :angle ROQ= 5:7.
Find all the angles.
8. Prove that the angle formed by the bisector
of interior angle A and the bisector of exterior
angle B of a triangle ABC is half of angle C.
9. Sides QP and RQ of triangle PQR are
produced to point Sand T respectively. If angle
SPR=35° and angle PQT=70°find angle SQR and
angle PRQ.
10. of the three angles of a triangle, one is
double the smallest and another is thrice times
the smaller. Find the angles.
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Assignment 4
Class- IX
English

By- Swati Asthana

Chapter 2 — The Little Girl

Chapter 3 - Iswaran the story teller



ENGLISH

Chapter 3 - Iswaran the story teller

Link- https://www.youtube.com/watch?v=prTJssDNBYc&feature=youtu.be

ENG 9 Assgn 4

Click on the above YouTube link & listen to the explanation of the story: Iswaran The Story Teller
Open Diksha App

Select English class 9

Select Moments & Iswaran the Story Teller

Select Long Answer...Do Que. No: 2 & 3

M CQ:.....Doall 5 ques.

Short Answer...Do QueNo:12&3

Very Short Answer...DoQueNo:13 &5

Chapter 2 — The Little Girl

Link - https://www.youtube.com/watch?v=ExFRw2rzWKA&feature=youtu.be

Click on the above YouTube link & listen to the explanation of the story
The Little Girl

Open Diksha App

Select English class 9

Select Beehive & The Little Girl

Select Long Answer...Do Que. No:2 & 4

M C Q......Do all 5 ques.

Short Answer...Do Que.No: 2,3 & 4

Very Short Answer....Do Que No: 1 & 3


https://www.youtube.com/watch?v=prTJssDNBYc&feature=youtu.be
https://www.youtube.com/watch?v=ExFRw2rzWKA&feature=youtu.be
https://www.youtube.com/watch?v=ExFRw2rzWKA&feature=youtu.be

Information Technology

By- Shubhra ghosh

Libreoffice Writer

Lesson 8 Digital documentation



Assignment 4
Information Technology
Libreoffice Writer

Lesson 8 Digital documentation

v Visit following links to support the given content

/

+* Editing the text in Libreoffice writer-
https://www.youtube.com/watch?v=z-ZX3jYwISs

** Formatting toolbar in Libreoffice writer -
https://www.youtube.com/watch?v=JvVn8xph6FE

% create and use tables in libreoffice writer-
https://www.youtube.com/watch?v=gmLRu8fM6bA
s print document in libreoffice writer-
https://www.youtube.com/watch?v=z0ZXsTZiOYO0
s using mailmerge in libreoffice writer-
https://www.youtube.com/watch?v=hHRzGk JOy4

o Solve Section A- MCQ in your book.

o Do attempt all questions of Section B in your copy.
o Do Ql, 2, 5 and 6 of Sec- C in your copy

o Solve Q1 and 5 of Sec- D in your copy


https://www.youtube.com/watch?v=z-ZX3jYwISs
https://www.youtube.com/watch?v=JvVn8xph6FE
https://www.youtube.com/watch?v=gmLRu8fM6bA
https://www.youtube.com/watch?v=zOZXsTZiOY0
https://www.youtube.com/watch?v=hHRzGk_JOy4







Science
BIOLOGY

BY- SHRABONI PAUL

Chapter 3- Diversity in living organisms



SCIENCE

Biology

Link of Diksha app-

https://diksha.gov.in/play/content/do 31286221335454515214208?referrer=utm source%3Ddiksha m
obile%26utm content%3Ddo 312796455282900992117488%26utm campaign%3Dshare content

Get diksha app from-
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Dbld0eada5
811d3ecledf768583a92be061bd268%26utm campaign%3Dshare app

Diversity in living organisms-

https://www.youtube.com/watch?v=tXSH3RM|Gg4&feature=youtu.be

Bio diversity (five kingdom classification)-

https://www.youtube.com/watch?v=tXSH3RM|Gg4&feature=youtu.be



https://diksha.gov.in/play/content/do_31286221335454515214208?referrer=utm_source%3Ddiksha_mobile%26utm_content%3Ddo_312796455282900992117488%26utm_campaign%3Dshare_content
https://diksha.gov.in/play/content/do_31286221335454515214208?referrer=utm_source%3Ddiksha_mobile%26utm_content%3Ddo_312796455282900992117488%26utm_campaign%3Dshare_content
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Db1d0eada5811d3ec1edf768583a92be061bd268%26utm_campaign%3Dshare_app
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Db1d0eada5811d3ec1edf768583a92be061bd268%26utm_campaign%3Dshare_app
https://www.youtube.com/watch?v=tXSH3RMjGg4&feature=youtu.be
https://www.youtube.com/watch?v=tXSH3RMjGg4&feature=youtu.be

; ' two words.

A. Answer the following qu
1" What is the basic unit in the hier
2 What is science of classification, identd
3 Whao is called ‘Father of Taxonomy7 organismn called?
A= What is giving two-word name to 3 living

-5 Who wrote the book ‘origin of species”? devidcdbyumam"’
v‘-’b\lohowmanykhgdomwﬂcliﬂﬂsm bacterial cells?

\~7. On the basis of nuclear membrane, what type 41
-8 What is the other name of blue-green algae?
\-9." Which group does Euglena belong to?

0. Who coined the term ‘Biological diversity ? the body of Amoeks? :
«_ 1L Which structure removes excess of water from Mmmo@mmatmbdwsm i
»n‘wmmdomwplmbwﬁ“’“‘d"_d Ww.ndblue-gremalpe. B
_13. Name the life forms formed by symbiotic association 4 seeds belong to?

14. Which subkingdom do the plants which do not bear flowers S8
ls.NmnupluwyoupinwﬁchpNocm'swmmoumpﬂﬂm d

16. Members of which phylum are sedentary and possess canal Systert

17. Name the excretory organs of platyhelminths (Hatworms). : 4

18, Which group of triploblastic animals is without a body cavity or coelom :
19.mphymmmmmmwwy,whyshnudmdﬂlm
20. Which is the largest phylum of animals?

21. Which vertebrate group is described as glorified reptiles? -

22, How many vertebrae are present in the neck of man and giraffe?

23. Name the fold of skin that encloses gills in bony fishes.

24. Name the vertebrate with a venous heart. ,

25. In which chordate group is larva more advanced than the adult?

B. State whether the following statements are True or False.
¥ Classification of plants and animals was started by Aristotle more than 2,000 years ago.
L& Rich biodiversity areas are located in the temperate regions of the world.
A Classification reveals interrelationship among different groups of organisms.
Vg{c}unssmtheorpn!uﬁmofﬁvﬁ\sorgamwithummmpmible for biological
‘/gfﬁvekingdomsysmnofdmonwuinuodmwgmw
\/{Megadivaﬁ!ymmhcatedinwumnldhumldtropimlmof
- The lowest level of classification is Genus, m
8. Gymnosperms differ from Angiosperms in ha covered .
9. Gelidium is commonly called brown algae. e 2
10. Onion is an example of monocots.
11, lndiootykdusvucuhrbm\dlesmmsedhﬁng
12. Algae are amphibians of Plant Kingdom, j
AS. Ud\aumlheaﬂyplmbﬁ\atmgxwmbamm
14. Male sex organs of B!‘yt)phyles;ndpgmdophm
15. thdhtzdcdlsordmnocmm‘winw:’emned archegonia.
16. Silver fsh and cutle fish belong to the same ppyy.
17. Parapodia are locomotmyorgano[ mollusca, y







£ sie” el word from th
I e fhiet COMTE m those E.IVH] i

i ot classificalivn based on some i e lonts,
1. :"'}-ﬁlfni ; ward in the bh‘lﬂlﬂiﬂi mtl:’:::“r"]’ 'E"I-M El'hﬂl._ M“I.E:lﬂ
L 1h|r firs z g £ ﬂhﬂ]ﬂm
L % eganism considered connecting link betyeen it {Class
& .ﬂmhfufﬂbhﬁh‘“hgﬂﬁﬂﬂhlhmm &nd anirmals Lot S
1 i 'I];l'- Fnup of I:!I.'Eﬂ.ﬂiﬂ.l.‘l'ls Whjﬂh can med i'!lmlm of dﬂdﬂmﬁm ""E“:
= B themselves ang produce fertile A
;. Mostoc and Annbaena belong o (Class /Family /54
'y, pians is an example of (Thallophyta,/Bryophyta / Cyancbs
g Hyphae are present in (Comifiers/Cy
; o Parmielia is a type of (Fungi/ Algae/1
"3 Photosynthetic pigments are absent in (Lichens /¢
11, Riccin and Marchantia are ) (Algae
12 Organisms storing glycogen as reserve food ﬂ:mmfﬂnmmm
13 Locomotory organs in Nereis. (Fungi/ Alg
14 Sea horse belongs to this class. : !{”rmwﬂ
15 A post-anal tail is found in these animals. (Chorda/ ,,”A:
15..&p@dm§umhpmmin&mem, (Roundworms /Flat TEar
17. Electric ray 1s (Tocpedc
18, Sand d:ni]ar is comumon name for {Echimus / Echir
19, Leech is {Camivorous /Sanguivorous /S
0. Jaws are absent in (Petromyzom / Scolic
1. A brood pouch is present in {Hippocampus /S
22 In fishes, venous blood goes to : t
) Fill in the blanks.
-t Present-day organisms have evolved from simple forms living in past.

w2 The system of classification of organisms that reflects their evolutionary relationship is called
classification.
L2 The first step in the ladder of classification given by Linnaeus is
ol is called the Father of Taxonomy.
B Two-kingdom system of classification was givenby — in the year
& Under five kingdom system of classification Amoeba is placed in kingdom
6 ~——_ are the first terrestrial planis having autotrophic mode of mutrition.
" Closed vascular bundles are found in plants.
llm“f-’mducﬂve cells ]:-mdut!d in male mmnnﬁpﬂmﬁ are called
n Leaves of —— plants have parallel venaton.
~——__ root system is found in monocot plants.




F.

2. Give drawbacks of Two kingdom sys

.

-

-

\

. 9-Givetworeasmsformcsumsofmhmpodﬂon .

3. Enucleated RBCs A l
() Mammﬂmy o 3

4. be :

e (@ reprmtr

6. Cuttle fish onr nmbrief ¢

Answer the following ques 0" is’; ing living beings: 52;
for classily (ication- \ ‘,

. et

1. Name two basic features used Sl " ansh
. 3. Why is there necd for classification?

4. What are lichens? Give one use of lichens.

5. What is taxonomy? '
" 6. Mention the characteristic features of pteridophyta- &

7. Name the three groups of cryptogamac.

: 2 yence.
8. Name the categories of classification in hierarchical seq

10. Summarise the three basic chordate characters- "
11 Wlﬂd\chssaofvuaebramarealkdamnbolﬁmdw y
12. Give two basic features of insects. : "
the term ‘pentadactyl’.
13. Vertebr \adactyl. What do you mean by y
ate limbs are called pentadacty: S i S g

14. Namememreegemmallayenfoundinmimﬂsfrom

Multiple Choice Questions (MCQs)
Tick (¢) the correct answer. .
1. In the binomial system of nomenclature, the first name of an organisms represents its
(a) Phylum & (b) Order B () Species @ (d) Genus
27 He is known as “father of taxonomy’.
= (b) John Ray B () Linnaeus | (d) Whittaker -
5

(2) Darwin






”“ [\nl)l\ Syﬁtema Naturae was

,) Linnaeus = ®) John
" sesification of living bemgs on the

basis °f°“’0luh0n (©) Lamarg

‘

\ 3) Taxonomic classification i known as B (d) Aristotte
() Phylogenetic classification : (®) Systemagic dassification
. The correct sequence of hierarchica] ca (d)
(n) Class, Kingdom, Family - - tegorlesh Anﬂ\mpobs,m classification
(c) Family, Class, Order ® ®) Class, Order, Family
& Viruses may be plaCEd n = (d) &l’\m Gm &wﬂ
(3) Prokaryotes = ) Euka.ryoees
-
- Unicellular eukaryotic orgamsms are incly ded m s © Monm B (d) None of §
(a) Monera (b) pm A lm(wc) - i
5, Phanerogamae includes . I 2 e O ™ (@) Plantae
(2) Angiosperms " ® BWOPhytes I..(c) Thallophytes B (d) Pteridoph
. This is not a monocotyledon. P DI TR
(a) Maize H b) Banana . {c) Pea’ . B (d) Wheat
10. Amphibians of the plant world are _ 3 SRIRRERNCH o
(a) Bryophytes B (b) Pterldophytes -(c) Angiosperms B (d) Gymmnosp:
1. Spiragyra belongs to class - AT
(a) Algae = O FuBSI . .',,',-»(F) Lichéna W40 Mo
12. These are vascular plants . - At
(2) Ferns - H(b) Homworts .. i -"‘(c) Ly -8
13. Reproductive structures are cones in s B (d) None of t
. These were the last to appear m the ‘°m ° evo | (b) Monocot phnts
(@) Vascular plants SR ‘m @ Cone bearing plants
(c) Seed bearing plants
5. Mode of nutrition in Eugieﬂ“ = | () Heterotrophic ™ (d) Mixotroph
(@) Photoautotrophsc m () Sap ? PR e N B (d) Turtle
6 Which of the following is not & g g () TS
. Echidna -0 Dd" pers of the phylum ® (d) Chordata
7. Water vascular system is found in the = () M_
(@) Porifera m (b) b = m (d) Asthropod
Canal system exists in members Of the P i) Cose
(@) Protozoa @ (p) Porifer s @ (d) Whales
 Preumatic bones are found in e | B (d) All of ther
(@) Insects m (b) Birds & (O Amphibia®
" Enucleated RBCs are found in m (d) Fish

(a) Mammale (b) mw&a\'ﬂc’-eﬂs .f_ea ca\ Revulﬂ’ s






Efe TVEIFAR WA WEW T s m— ,’ @ -
@ (b) Devil = (d)

(a) Silver fish o~
26, Coral forming organisms belong to the PRV g () Mollusca T
(a) Porifera 7= (b) Coelenterat - @
29. Rodial symmetry isseenin @ (o Swrfish Molluscs
(a) Sponge = @)
30. Malpighian tubules arc 5 (o) Respiratory Organs B (d) Endocrine
a

H. Answer the following questions. ) s Linnaeus. Give main differe,
1. To begin with allliving organisms were divided it T2 ' land?
zm;ﬁmm&pwmtmm“mmwm
g,a."Exph!nlbeoonthlim\beCMonulionmddﬁﬂﬁam
.4 Who and on what basis created a separate ki for Fungi?
L Justify Fungi are not 5 3
&Whhi\am&stbtr::;?uapmw?l\ﬂﬂywmmm
7. List differences between the following: :
(@) Algae and Fungi b
"(b) Preridophytes and Gymnosperms
(c) Monocots and Dicots -
aMadepwmumm.wmmmM%ﬂ
9. Give functions of canal system in sponges.
I&Whylsalinulwyanalahanhahpem?
nwhmmmwmmmmswplydommmwb@g
12. What is metameric segmentation?
13. Give differences between tapeworms and roundworms.
14 Matkedysb«mﬂ&g?ihwbndwﬁmmhosk?
15. Where is pear] formed?
16. Why are earthworms called farmer’s friends?
17. Write two similarities between the following pairs:

(a) Pisces and Amphibia
(b) Snakes and lizards
(c) Birds and mammals
(d) Amphibians and reptiles
18. What are amnion, chorion and allantois?
19. What are viviparous animals? Which of animals ivi
35 Gl e ey sV Al ——
21. Give an example for each of the following:
{a) An aquatic mammal 3
() A flying mammal g} :b“m“ls!!pﬁk
(e) A freshwater sponge fightless bird
® A cartilaginous fish ég A freshwater coslenterate






Science

CHEMISTRY

BY- SHRABONI PAUL

Chapter — Is matter around us?



CHEMISTRY

Link of Diksha app-

https://diksha.gov.in/play/content/do 3129911266186199041209?referrer=utm source%3Ddiksha mo
bile%26utm content%3Ddo 312796455282900992117488%26utm campaign%3Dshare content

Get Diksha app from-

https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Db1d0eada5
3811d3ecledf768583a92be061bd268%26utm campaign%3Dshare app

Chapter link on separation of mixture-

https://www.youtube.com/watch?v=igNFFevocnQ&feature=youtu.be

Link on separation of immiscible liquids-

https://www.youtube.com/watch?v=00 [2hDKHAU&feature=youtu.be



https://diksha.gov.in/play/content/do_3129911266186199041209?referrer=utm_source%3Ddiksha_mobile%26utm_content%3Ddo_312796455282900992117488%26utm_campaign%3Dshare_content
https://diksha.gov.in/play/content/do_3129911266186199041209?referrer=utm_source%3Ddiksha_mobile%26utm_content%3Ddo_312796455282900992117488%26utm_campaign%3Dshare_content
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Db1d0eada53811d3ec1edf768583a92be061bd268%26utm_campaign%3Dshare_app
https://play.google.com/store/apps/details?id=in.gov.diksha.app&referrer=utm_source%3Db1d0eada53811d3ec1edf768583a92be061bd268%26utm_campaign%3Dshare_app
https://www.youtube.com/watch?v=igNFFevocnQ&feature=youtu.be
https://www.youtube.com/watch?v=oO_l2hDKHAU&feature=youtu.be




wol‘ds.
lasses of mat

jons
owing quest!
g . , what ar¢ the two €

o A Answer the fo
of pure substance?

. 1. On the basis of composition
_ What are different categorics

_ Name the types of mixtures.
Name the constituents of brass.

How are clements classified?
I¢ air a mixture or & compound?

Give two familiar exampies of colloids. e
_ What are physical states of dispersed phase and dispers

th of
When a strong beam of light i passed through milk, the path ©

called?
10. Name two commen methods of expressing the concentration of a solution.
. Name the method of separation used t0 separate cream from milk. :
Name two compounds which sublime on heating. . .
State one instance where water undergoes physical change and one in which it undergoes chemical dgy
14. State whether colloidal solutions are homogeneous OF heterogeneous? T

A5 Nammepmessbywhichaumedyspmmtinblad:mkcanbemoovmd;

*_B. State whether the following statements are True or False.
1. Particles of a colloidal solution can always be seen with the naked eye.
2. Colloidal solutions are heterogeneous in nature.
3. Digestion of food is a chemical change.
4. Path of light becomes visible when light passes an i
ARl : through aqueoussoluhonofsugf:.
6. A new substance is formed in a physical change.
7. A compound is formed by chemical combinati
i E&‘ﬂm i mwb);m . mx:m ‘ x of atoms in a definite proportion.
o
9. Distillation is used for separation of a mi MIww‘wbyaserﬁngfuml. : s
and ha sep a mixture con i W o = A s Be
ve a difference of more than 25°C in boiling points o miscible liquids that boil without decomg
10. The techni g '
the rates amcmmogl"?hy is based on the difference : 2
- substances are adsorl mamﬁnbhinsolublmyofﬂ\embmmh\h.
.compmtsofaoolloidal solution can be by ath .
:@‘l‘u‘ During buming of a candle, both physical and chemical ordinary filtration.
Answer these questions in Yes and No hanges take place,
:: ll;:::m pound a homogeneous substance wit.h defini
colloidal pacticles settle on centrifugation? te composition?

3.
1s drying of clothes a physical change?

medium of fog? _
ugmbeoomesvlsble.w)mh% : ':;7

M PP e

o o>
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T AR
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. The components of a true solution can be separated by filtration.

s baking soda a mixture?

Solubility of salts in water generally increases with rise in temperature but in some cases, it decreases.
10. Does chemical composition of a substance remain the same during a physical change?

p. Answer the following questions in brief.
1. Name two metals which are highly malleable and ductile.
2. What is the type of mixture represented by air containing suspended dust and smoke particles?
3. How can a saturated solution be made unsaturated without adding solvent to it?
1. Select the chemical change from the following:
(a) Tearing up a paper into pieces
(b) Tron piece becomes red on strong heating
(c) Buming of petrol in a car engine
(d) Melting of ice
. List two conditions essential for using distillation as a method of separation of the components of a mixture
of two liquids.

6. Identify the homogeneous mixture from the following:
Starch solution, soda water, scap solution, milk
. Name two important methods for expressing concentration of a solution.
8. ldmﬁfydispemdphaseanddispusionmcdiumhthefoﬂwhgcoﬂoids:
(2) Fog
(6) Cheese :
9. lf10mLofe!hylalcolwlisnﬂxedwith%mLofwaher,calmlam&mmcentnﬁonof!!\esoluﬁon.

10 thhuchniqmwouldyqufmploytosepamteoxygen&omair?

% £ Fill in the blanks.

1. An element is made up of only one kind of
2. Vinegar is solution but milk is

3. Immiscible liquids are separated by using a
4 Anﬂxnueofpeuolandkucsmanbewparmdby
5. Ice, water and water vapour look physiallydifﬁemntbtnmcym_____m.
6. When light is passed ﬁ\roughdnundmﬂk,ablubhﬁngeismmismmis&med
7

. In a colloidal system called gel, the dispersed phase is and dispersion medium is

o w

i

w

-

solution.

8. To obtain different pigments present in the extract of the pefals of a flower, we use the technique called

solutedbsolvedinlOOgofmmtoxmkelntuntedsoluﬂon,bcalledm

9. The amount of
of the solute in water.

10. An emulsion is mumnandlumpmumbenpmtedbythewduﬂqunmas

uqmdsforwm&udiffcaminbolungpoinbbkssthmZS'C,mbe

——T

11. A mixture of two or more miscible
separated by the process called
12. Normally, common salt (sodium chloride) is obtained by

of sea water.







{1, Which one of the ‘ouo\vins s -

{8). Bpron (b) sm‘:t,':m o
12, The elements which norm, {c) Ga
(a) Bromine and lodine ally exist as lquig under ordinary ctdmi‘wm are S
(c) Mercury and fodine {b) Beamine and chiorine
13. Pure copper sulphate can be oblained from i (d) Mercury ang beomine
(a) Filteation impure sample by the process of
(¢) Crystallisation (b) Evaporation

14. Naphthalene can be separated from s by (d) Fractional distillation

(a} Sublimation

(c) Crystallisation ::: Distillation
5. Which of the following i . Using water as & solvent
‘ (2) Potassium mﬁd during the treatment "é )W;:f .:! waterworks to disinfect water?
(c) Sodium chloride @ 2
16. Which of the following is an example of solid foam? S
) Fem (b) Bread
(c) Shaving cream lather (d) Ruby glass
17. Which of the following will not show Tyndall effect?
(a) Scap solution (®) Starch solution
(¢} Sugar solution () Gold sol
18. Milk of magnesia is a
(a) True solution " (b) Suspension
{c) Colloidal solution . (d) Homogeneous mixture
19. Which of the following is not a chemical change?
{a) Formation of curd from milk ©) (b} Ripening of a fruit
(¢} Sublimation of ammonium chloride 7 (d) Rusting of a car bedy

20. Which of the following are physical changes?
(i) Melting of an iron rod
(ii) Rusting of an iron rod
(ifi) Bending of an iron rod

(iv) Hammering an iron rod into a sheet : ®) (@), (i) and (i)
(a) (i), (iii) and (v) () (i), (i) and (iv)
(c) (ii), (iii) and (iv) - ouid and dispersion medium a gas?
21. In which of the following WLW R °(f,q"'sf.,, bubble (@) Gl
- (a) Cloud AT T
22. Which of the following involves fractiona! ) 2

(i) Separation of constituents from m -
(ii) Separation of constituents from from waler
(ili) Separation of carbon tetrachloride mon salt (d) () and (i)
(iv) Separation of mpht{'fle‘(; f(’;mmd v} (o) (@) and (V)

(2) (i) and (iii) -
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\&m: e o an unbalan od antarnyl ,"J".

The 1y

1 s - O
W of motion ingie R4 IR B 10t mntion i 4 st """"'TN" loece acts on an object, ity V'IQ:
P

e anoh
L h‘"‘;"‘;'d on the object In Oother words when an unbalanced
L&, the objert Q0ts AN acceleration
hon e forre apphed 10 #

?f W WaNt 10 study how the accelention produced in an object depends on the fofs p; e "o
S' Measure a force Newton's second law of motion provides an answes 19

tatement: The second law of motion states that the rate of ‘Wm

to the applied unbalanced force and the chang

direction of applied force.

2.8.1 Mathematical Formulation of Second Law of Motion p
Let an obyect of mass m De initially (time t = 0) moving along a strasght line with & WloEy v/ 2 contiang foney i

thew queshons

mom“""‘“’mh.:

£ i3 applied on he object 5o that it s uniformdy accelesated 10 @ velooty ¥ '"_"_'“e ' Y e
) Initial momentum of the object, p, = mu = L == — = L\o,
nd final momentum of the object. p, = mv FA ‘i_,/
L
Total change in momentum = PP ok Fig. 2.5

= mv-mu = miy-u
As the change in Mmomentum has taken place in time £ hence
=P _ miv =)
The rate of change of momentum » u:' 5 ; S
As per the statement of Newton's second law of motion, the rate of change of momentum of an object
Praportional to the force applied on it. Hence, we have
v - u)
t
miv-u)

F

AT
or F=k :&m‘:T“f -‘Za

Herz k is a constant of propartionaity. Moreover, by definition of acceleration, we know that

Acceleration, g = THaRDe s Veloay: , XY
Time t

Hence, the relation (2.2 may be written as:
F=kmo wi23
Units of force are usually chosen in such a manner that if mass m = L and a = 1, then magnitude of force iy
also unity, e, F= 1
On substituting these values in relation (23], we have
1=kx]lun]l o ke 1
In such a situation, value of proportionality constant & becomes 1 and so the relation {2.3) is simplified as'
F= ma m
Thus, according to mathematical formulation of second law of mation, we can say that the force acting on
anobjedkoqudtothepmduddﬂwmoﬂhobjo«mdﬂnucdenﬁouwodu«dhiby.l
force. Moreover, the force acts in the direction of the acceleration Thus, the relation (24) gives a measure
of force acting on an object &s a prodict of its mass and acceferation The force is a vector quantity having
both magnitude and direction. The direction of force is same as that of acceleration produced by it.
From the relation {2.4], we can also say that,
() For an obyect of constant mass, force apphed is praportional to acceleration to be produced, ie.

For constant value of m we have

Fea




(¥ In arder to produce 3 given acceleration

force applied is " ‘Y /
o) ' p - : ~ |Aocelerston 5
[?1\(\01‘ onal to mass of "‘Q Db,«[ on which that force s 'S | ’:':::.l:f 3 “w f ‘ r,
applied. Thus. for constant acceleration a, we have -4 3 ? /
. 9 R -4
fo- m - ! "/' .. V 4
' ,
rivate relationstups have been graphically reesr ' 18 P
L pacria g Vraphically represented inFig. 216 L7 ux K =
(9} and 10} P Ve Accararation L . o Mans ()
H L] ]!
2.8.2 Unit of Force Fig. 2.16

as gor relation (24], we have
‘ e
i Mm=lunitand g =1 unit then F = 1 = 1 =1 unit
Thus, one unit force is the force which produces unit acceleration in an object of unit mass.
<1 unit of Force, In SIumt system. the unit of mass is kg and the unit of acceleration & m 5 * Therafore, force

is said to be 1 51 unit which produces an acceleration of 1 m s in an object of 1 kg mass. This unit of
force is @ mewton and its symbol i N. The Si unit of force s named in the honour of Sir Isaac Newton

1 newton (1 Nj =1 kg m s~ (2.5)

2.8.3 Second Law of Motion is Consistent with the First Law of Motion
Ag per the mathematical expression of second law of mation, we have

F=meo ————————————————————
it £ = 0, then it implies that acceleration, o = 0 because mass 5.'.‘.‘!’.’!5_‘?._“_9!_’5
m cannot be zero, It means that in the absence of a net The (GS umit of force w1 dyne. whare
wibdlanced external force. the acceleration of an object is zero 1 i
and the obyect i In a state of uniform linear motion. Onicusly, 1m-tg-tur.'-;§~ 'i"’.‘
this s the result of first law of motion. Thus; it is clear that the 0t ignsi=100N :
wecord law of motion is consistent with first lew of mation and = 10" e
vice versa —

2.8.4 Some Applications of Newton’s Second Law of Motion

Newton's second iaw of motion plays an important rolé in our everyday life. Some impartant applications of
Newton's second law of motion are as given below:
1. A fielder while catching a fast moving crickel Dall  ommmm——————————————

gradually pulls his hands backwards with the Knowrence Desk
moving ball, This is done e
50 as to increase the time
of catch in which the high
velocity of 3 moving ball
decreases to zero. Thus,
negative acceleration of the
ball is decreased and
therefore. the force of
mpact of catchang the ball Fig. 217 A fwider
5 also reduced. catching & fast moving badl
If the ball s stopped by the fielder suddenly, then its
hegh velacity decreases to zero in a very short interval
of time. It means that the rate of change of
momentum of the ball is large and consequently, 2
large torce i 1o be applied for holding the catch that
may hurt the paim of the fielder.

® An accelorated motion ix always due 10 an
wxtarmal unbatanced force, Accelaration cannat be
produced by an internal ferce.




2. - A
ough ot o1 e with spin (o Shockary 509 10 rduc Jrks whle PG oy
NCrease, Due 1o the spr NG system, the time of impact of jerk, _‘mq, :- of jork expensnced b, . S

a J and Consequently, rate of change of momentum and hence the i0fC : ! he

. :J SSengers SANNG in the vehicle is reguced by o lacge extent 4

) ‘20‘::\59'\ mp athiotic evant, the sthletes are made to fall either ""' o : U;:::':"'":S ’)fl':::::n: ar
d *And bed. When an athiete falls 00 the matiress after his jump, the % NS moment rn['.ﬂl"‘
(_Dwnwavds 50, the time of fall of an athlete is increased and rate of fall of his T ey
-Onsequently, a less force is exerted and athlete is safe

4. A person falling from a height on & hard comentod floor guts injured but & person failin
& grassy surface or » heap of sand is not injured. When a person falis on 3 hard cemerited Foce
he abruptly cames 10 rest within an extremely short time. So, rate ol decrease In MOMentum of the
Person and (C'\Sequmtly the force acting on him due to floor is farge and he |5 liable to qet Miurey
However, when the person falls on a soft surface fike 3 grassy lawn or 3 heap of sand or 5traw, the time
of fall s NCreased. As a result. the rate of fall in momentum and hence the force s l2ss and pergan <
not inyured

S, A.""’".’ Player can break a siab of ice o o pile of tiles or bricks
with a single blow. The karate player strikes the ice slab or a thick pile
of tiles with his hand as fast 45 possible so that the time of strike is
extremely small As the momentum of the hand of karate player is
reduced to zero in an extremely short time after the strke. large force
5 exerted by him on the e slab. The force is enough to break the siab

6. Delicate olectronic items, crockery and chinaware are wrapped
weth "‘?""’“‘ polymer sheets and packed in thermocole boxes.
I by mistake, the item is mishandled. the tirme of impact is increased -
due to soft nature of thermocole As a result, the rate of change of Fig. 218 A- u:sc’:t‘:w o
momentum and hence the force of impact is reduced by a farge extent T e

S0, the chance of damage to apphances or crockery is e ——
reduced by a large extent

Due ta this very reason, glasswares and sanitarywares Knowience Desk
are packed with straw or paper cuttings a around them,  We know that
7. When a fast moving train collides with a stationary Force applied=

Change i= momentum

train, huge damage is caused to the moving train. As : Tine
3 result of colfision, the moving train suddenly comes to ~ Total ‘“m’" '";:"‘.“'" :"}“r”":
rest and rate of change of momentum of a moving train ich the fouce Is applied. {¢)

s extremely large. As a result of this, force of impact on : : .
moving train is extremely large, which causes a huge w:’::: :“"" m'"”" .Ighl n“"“

damage to the mowving train. "
Due to this very reason, a fast moving car suffers more ——
damage than a stationary car during their collision.

8. A boxer moves his head backwards when his opponent blows a punch on his face. By moving his
head backwards, the boxer is able to increase the time of impact Hence, the impact of the punch on his

face is comparatively less.
9. For wrestling bouts, it is desirable to have soft mattings of loose soil in the wrestling arena. This =

the nsk of injury to the wrestiers
10. A sprinter is advised to come 1o stop slowly even after completing his race 50 as to increase the time of stop.
Again, a bowler in the game of cricket runs slowly for few steps as 3 follow up after delivery of the bal

EXAMPLE 2.3: A man pushes a box of mass 40 kg with a force of 150 N What is the acceleration

produced in the box due to this force?
SOLUTION: Here, mass of the box, m = 40 kg and force applied, F = 150 N



As per redation, F » ma the acceleration produced it the box is given a%

- F_ 150
m 10
=37 ms?!

EXAMPLE 2.4 “°"""‘”°"'lﬂ10ﬂmobimo!mm 1.2 by for & duration of 6 5. 1t increases the
velocity from the object from 2.5 m s 10 9.0 m 5. Find the magnitude of the force.

mt“"o: Here: mass of an object m « 3.2 kg, initial velocity, u = 25 m 57, final velocity, v= 90 m ¢ and
pre, L =05

As acceleration a = " Y hence the magnitude of force is geven as

F=ma» "!!’;ﬂ
12029 285 p0n

EXAMPLE 2.5 Which would require a greater force, accelerating o 12 kg body st 3 m s/ or a 4 kg
body at & m ™7

SOLUTION: Force required to accelerate a mass m; = 12 kg at & = 3 m s is given as:
F=ma=12x3=36N
nd force required 1o accelerate & mass m; = 4 kg ot #, = 8 m s~ is given as
F=ma=4x8=32N
Obwousty. fy > £ Thus, a greater force is required to accelerate a 12 kg body at 3 m s
EXAMPLE 2.6: A ball of mass 200 g moving with a velocity of 90 km h™* is stopped by a fielder in
03 (akuhnmcfomappnedhymeﬁddwtompﬂnw. 5
SOLUTION: _Here.mas_sofﬂ\ebﬂlm:i‘wg¢o2kgmwbdydhbﬂ.u=wlmh"=w-—1§m5"
= 25 m s’ final velocity of the ball, v = 0 and time, ¢t = 05 s
Force acting on the ball, £ = ma
_ mv-d) _ 0.2x(0-25)

= 10N
4 0.
Tne —ve sign of force signifies that force applied by the fielder is a retarding force.
EXAMPLE 2.7: A bullet of mass 10 g travelling horizontally with a velocity of 150 m s strikes a

stationary wooden block and comes to rest in 0.03 s. Calculate the distance of penetration of the bullet
nto the block. Also, calculate the magnitude of force by wooden block on the bullet.  ece 2012

SOLUTION: Here, mass of the buliet, m = 10 g = 0.01 kg, mitial velocity, ¢ = 150 m 57, final veloaty, v = 0
and time, ¢t = 0035

-~ Acceleration of the bullet during penetration through a wooden block

a v;‘"=%=-5xm’ms"
As per relation, v/ — i = 2as the distance of penetration s is given as:
s Vo OF - asof
22 2% (5x10)
“225m
and magnitude of force exerted by wooden block on the bullet
F= mial

=001 x5x10°=S0N



Y

tXAM'llztA; of  m s’ on a mass m, and an
- A force of 6 N produces an acceleration | Accatary,
of 12 m‘-:on mass m,. Calenlate the values of m, ﬁn‘lﬂrmutmmu“m'%
Produce it both the masses are tied together? '
SOLUTION: As force £ = 6 N peoduces an accelacation @, = 8 M $° 00 4 mass my,, hence

F 6

ms — =
l(,| E

- 0.75 kg

Again. the same force of £ » 6 N produces an acceleration a; = 12 m s on 3 mass iy, hence
F 6

If both masses are tied together, then 1otal mass,

memg+m;=075+050 =125k

Acceleration produced now, a = -:; = _6_

125
=48 ms?

EXAMPLE 2.9: The velocity-time graph of a rubber ball of mass
mgWMnMMmaquubhth
adjoining figure 2.19. How much force does the table exert on the
ball to bring it to rest? What is the distance covered by the ball
during this time?

SOLUTION: As per graph, the initial velocity of the ball, y = 20 cm st
=02 m s Due 10 force of friction offerad by table, the velocity of the

- e
o -

— \wioctty (cm a’')

5
baﬂdecreasesdowntozeroinas‘Hence‘tm“Oandﬁmlnlocily. o r
v = 0. Moreover, mass of the ball, m = 80 g = 0.08 kg —e Tima 15)
As velocity-time graph is a straight fine, the motion of the ball is a Fig. 215
uniformly accelerated motion. The acceleration is given as
s XM R202 ot

8
*+ Force of friction exerted by the table on the ball,

F=ma =008 = (-0025 =-20 x 10N
The negative sign of force shows that force of friction is oppasing the motion of the ball
Now, aspmcwmv‘-u'ammmumwnuummn
rest will be
2

v 02
¢ s=

B
7%(-0025) - 08 ™
EXAMPLE 2.10: Two horizontal forces F, = 12 N and F; = 7.5 N are acting

on a block of mass 3 kg in mutually opposite directions as shown inthe % - [ | f-*"
adjoining Fig. 2.20. If the surface is perfectly frictioniess, then what is the
acceleration of the block and in which direction? - b 7
SOLUTION: Here, mass of the block, m = 3 kg
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9 THIRD LAW 0Of MOTION

\
on F||_‘¢'.ﬂ\“! """ w"""\""

" wime force on obsect A Expenme
but OPPOSTE In AIrchion, If we cadl the force
aertes oy \\l‘?(\.”. B on object A

s Ouf COmMmm
N object A eeerty

. v
Suers

‘..'-,'yvph'-‘.

L In the game of hockey or foatbal sometimes. one
hurt because each player 3

pplies force
« action force, and the torce exortad

and reaction forces are 3Cting simulta

by
neously

sécond player on th

player colides with anothes player Both player
10 the other player Here

me force on mnothar et A e obiect B
ntally 15 obiarved that thess two for " ate
Bverted by object A on

15 Called the reaction force. To make the conceot

Ul rragnitude
m 'O'ft_ then the foere

tlear we cOnsder | v\:,w“q

obsect B s the

‘enl
force applied by one player on the attar

@ first is the reaction force and Both action

2. When you strike a rubber balt 2gainst 3 hard wall or hard floor, the ball exerts a force on the wall or on
e foor This is the action force. I turn, the wall or floor exerts an equal force on the ball i opposite
direction. Due to this force of reaction, the bal rebounds back 10 you
Newton's thud law of motion tells us the reiation betwesn action and reaction forces
Sutement: To every action, there is an equal and opposite reaction.
In other words, thethlrdbwofmoﬁonmmﬂmnhmomobj«tmmabmonmm
the second object insta m;hmhamhﬂmmm'mnmmm
in magnitude but opposite in direction. In this context following ponts are important

ACTIVITY 2.5

To demonstrate action-reaction forces
mmmmamwmxwmwm
:smﬁxtwopasdh-dw-bme(sw.sI&M)
wmmwwmmhmmmsmmhmm
two smak cants. Now, ask two of your friends to Stand on these
[ans as shown in the adjeining figure. Prepare a smail bag full of
amwdoummmmam.mmbqwm
dmbﬁﬂsaﬁ&&mnbﬂucmdmmmm
mmmum,mmmmmm
mumenmmmmwmmm
some action force on It) to other, he receives an instantaneous
reaction due to which he along with his cart move In backward
Giraction. Same resut is observed when second player throws the
£ag to first player,

The activity proves that action and reaction forces act
smukanecusly.

1. The words action and reaction indicate two forces. If two obyects interact, then force exerted by any
one object on the other may be called an action force and the force exerted by the other object on the
first one is called the reaction force

2. Action and reaction forces act simultaneously for exactly equal time. It is wrong to assume that
action acts first and reacton takes place later on The two forces act simultaneously.



,‘ Magnitod ! ' arvid reac!
L a4 e Iwavs o0 al !
tire e tun! "
prove 1his, we can perform a simpie

spenment a1 given DOwW

Jrate spring batances of same range The

21 Attach the fived end

f aperiment. Take Wi X
oined 1ogether as shown in Fg. ¢
Apply a force through the free end of sprng o
il find that both the spring balances show the same readings
that foroe exerted by spring balance A of Sprn

s directon 1o the force exerted by the balance B on batance

The action and reaction forces always act on
and reaction forces never cancel each other.
Frovn Newson's the
is not possible

{on and reaction forces are always rq
accelarations of

Althouah act ual n

maagnitude. these forces may not produce
caual magnitudes. This is because each force acts on & different
abyect and masses of these obpects may be different

Examples to lllustrate Newton’s Third Law of Mation

1 Walking of a person: When a person walks on 3 road, he pushes
the road below backwards with his foot, In turn, the road exerts an
eaual force of reaction on the foot of the person in forward diactson,
due to which, the person is able to walk forward on the raad.

 Swimming of o person: While swimming, a swimmer pushes the
water backwards with his arms. Thus; action force is acting on water
in backward direction. In turn, water exeris an equal force of reaction
on the swimmer in forward direction, due to which the swimmer is
able to swim forward
Recoil of 2 gun: When a gun is fired, it exerts a forward push on the
buliet The budlet exerts an eéqual and opposite reaction force on the
gun. As a result, the gun recolls In backward direction. Since mass of
the gun is much greater than that of the bullet, for same force, the
backward acceleration of the gun is much less than the forward
acceleration of the bullet

. Flight of a bird: While flying, the bird pushes air backwards with his
wings. In tum, air exerts an equal reaction force on the bird. Due to
this teaction force, the bird is able 10 fly in forward direction,

Rowing of 2 boat in a river: While rowing his boat in a river, a
boatman pushes the water backwards with his oars In tum, the river
water exerts an equal and opposite reaction on the boat. This reaction
force is responsible for mation of the boat in the river

wm:wbtjummdntmmtmwhfomdb
move in a backward direction due to reaction force.

Working principle of a jot plane: Burning of a fuel in a jet plane
produces a large quantity of hot gases These hot gases escape
through a nozzie (a fine jet like opening) with a great force in
backward direction. It is the action force. These hot gases, in turm, exent

' " )
) P TT 2Py,
JULER Ll il 'y ) \ P
cansite o LA .|
{ \ : 1) TN

NOOEsS

W 1w "v't,‘u" o “.’r

! batance B [the action

§ law of motion, (t & clear that forces always occur in

A

Fig 2.2

f two alances A andg 4

of balance B with o ngid SUPpON (53y 3 wy
sice A Carehully. note the readngs of two balances

It clearky o
i

au.-ﬂ-/ equal BUT 0pores

foreai s
»

A ithe reacton farca)

two different objects. Due to this reason, the aey,,

pairs. A single force in nan,,

Fig. 2.23 A swimmer saimmig
in 2 pool

mz_u»\mmmmm'"-“'

Fig. 2.25 Smoke traf of J&f gt '



an equal force of reacton on 121 plane. due to which the plont s accelerated in the forward direction
same principhet 1% made use of in operation of rockets

g, A ball rebounds after siriking a hard floor: When 4 ball thrown from a height strikes a hard fioor, it

¢ 2 force on the floor |
grerts a fo 0 turn, the floor exerts an | and opposte reactian foree on the ball As
a result, the ball rebounds rqua oppo

2.10 LAW OF CONSERVATION OF MOMENTUM

We have seen that in accordance with the second law of motion. the momentum of an abject changes when
= external unbalanced force acts on it Obviously, i na net farce is acting on an object, then its momantuim
st toman uchanged. We can generalise the result for a system of two or more objects mutually interacting
snongst themselves The general result is axpressed in the form of a law which is commonly imomm as the [EY
of conservation of momentum

_spemeht For an isolated system (where there is no net Knowieoce Desx

xternal force), the total momentum of the system
remains conserved.

All conseryation laws are costiderad to de

the law of conservaton of momentum & a direct consequence
of Newton's secand and thitd laws of motion

The law of conservation of momentum is a universal law

sna 1 applies ta all types of systems ranging from atomic leved
1o astroncical level

Let us now try 1o establish the law of conservation of momentum for collisions between two maoving balls

Collision of Two Moving Balls and the Law of Conservation of Momentum

Consder two balls A and 8 of masses m; and m; travelling in the same direction along a straght line with

Jelocities u; and u; respectively as shown in Fig. 214 (a). Let there is no external unbalanced force of any sor
ating on the bakls,

Y
o
Beloe Al colimon
n L {c)
Fig. 226

I i, > 1y, then at some instant, the two balls collide with each other as shown in Fig. 2.14(b). Let the collision
\st for a time 1 Dunng collision, the ball A exerts a force fy, on ball 8 and the ball B exerts a force A, on ball
A Let v, and v, be the velocities of the balls A and B respectively after the collision as shown in Fig. 2.14(c),
Obwiously, initial momentum of ball A = myu; and its final momentum = myv,
Change in momentum of ball A due to collision = Final momentum - initial momentum
= Myyy = miy
As per Newton's second law of motion, rate of change of momentum of an object is equal to external force
acting on it. Hence, for ball A, we have
"'VV- -
Faa = (,.:.-'_m‘ﬁ_’. (26)

Similarly, for ball B, we can write

{mavs —mythy)
= - 27

Faa



ball A on ball g (action force; dunng

lreaction force) rwe'of" ;\\

Accord .
" "‘ad.p"g ' Newtan's third law of motion. force Fan exerted by
Y equal and opposite to the farce Fua txerted by ball 8 oo ball A

Fag = ~Faa

1
W means that o ot i S [ (myv; — M) |
t | d l
e m;v.- - M, » -mv, ¢ muy
_ MYy + My, = My * My Q
But (myv, + muva) is th sther after the ¢
HL ¢ total momentum of two balls A and B, taken 10§ oy
:’:’“ L+ M) 55 thewr total momentum before collision. We thus conclude that total m"%.
% ‘f‘ "'""“WWMMQMMMMMMWWNMN
enties the law of conservation of momentum for a system of two objects 7
The result can be generalised for system consisting of any number of objects interacting With ane angs,

The law of conservation of momentum can be easily demonstrated by the following activities

To demonstrate the Law of Conservation of Momentum experimentalty
Take & b size rubber batloon and inflate It fully. Tie s nack using
3 threed. Take 3 straw and using an adhesive tape, gently fix &£
on the surface of the baioon. Pass a long thread through the
straw. Fix the two ends of the thread on two wals in front of
each ather 25 shown in the adjaining figure.

Now, remove the thraad tied on the neck of the batioon so that
the air escapes from the mouth of the balloon. It is cbsened that
the straw and ballocn Immediately move in 3 Grection opposite to that of escaping air
Inttially, the ballcon filled with ar and the Straw constituted & system, which was at rest having zero
removing the thread bed on the neck of the balloon, the escaping air has a defnite momentum in one

ACTIVITY 2.7

To demonstrate the Conservation of Momentum

Take a test tube of borostl glass and put @ small amount of water in it Gently place a
stopcock at the mouth of test tube

Using two strings, suspend the test tube horizortally as shown in the adioining figure.
Heat the test tube with 3 bumer. Within few minutes, the water nside the test tube
vaporises, The steam formed exerts a pressure on stopeock and the stapcock blows out.
Carefully, observe the test tube. It & found 1o recoll in a direction oppasite to the
direction of stopcock. The recoil velccity of test tube s less than the forward velocity
of stopcock. It Is because mass of test tube is much greatér than that of stopcock.
Recoll mation of test tube demanstrates the conservaton of momentum.
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lllustrations for the Law of Conservation of Momentum
The law of conservation of momentum is a general law and is applicable to all systems. Let us consider fes

illustrations of the applications of the law:
1 llocoilwbdtyothomiduogmandmsysmBdmﬁmgﬁisamyuwwA




5 2210, At the time of finng, the Qun exerts o force o
F on the buflet and, in turn, the bullet exerts 4 force
- on the gun. Thus, net force on the gun-bullet
system 1s 2670, If the bullet of mass m, comes out of
the gun with a velocity v, then the gun of mass m,

recoils with a velocity v; so as to conserve the
momentum of the system Fig.227

Tota final momentum of bullet and gun = Total initial momentum of the system
mvy + mv, =0

" Recoil velocity of the qun, v; = - e A4 (2.10)
m,

The negative ©ign of v, shows that the gun moves in a direction opposite to the direction of motion of
the bullet. Moreover, heavier the gun, lesser is the magnitude of its recoil velocity.

2. A gunman, while firing a buliet, should hold the gun tight to his shoulder: If a gunman does not
hold the gun tight to his shoulder on finng, the gun recoils backwards and gives a jerk to the shoulder
of the gunman. Consequently, the gunman may be hurt. To avoid this possibifity, the gunman should hold
the gun tight to his shoulder.

3. Motion of a jet aeroplane: During the flight of a jet plane, the hot gases formed due to burning of fuel
escapeba(mardsmoughasrnallje(wpedmmemh;ghwmmmwmw
momentum in the backward direction. As no externa! force s acting on a jet plane, hence, n accordance
wih the law of conservation of momentum, an equal momentum in forward direction is imparted to the
seroplane and it flies forward,

4. Propulsion of a rocket: Before firing, the total momentum of a rocket is zero.
Wwhen the rocket is fired, fuel in the combustion chamber bums at a quick rate,
The hot bumt gases come out downwards from the rear of the rocket with
a high velacity and carry large momentum. In accordance with the law of
conservation of momentum, an equal momentum is imparted to the rocket
in the upward direction and the rocket goes upwards in the sky.

5. It is difficult for a fireman to hold a hose, which ejects large amounts
of water at a high velocity: When a large amount of water 1 ejected at 2
hugh velecity from a hose of a fireman dunng a firefighting operation, the
gected water carnes a large momentum in the direction of water flow. In
accordance with the law of conservation of momentum, the hosepipe must
have an equal momentum in backward direction and recoils. To prevent the
recoil motion of hosepipe, the fireman has to exert a large force on it
Therefore. it i quite difficult for him to hold a hose in its position.

EXAMPLE 2.11: A bullet of mass 10 g is fired horizontally with a velocity 240 m 5™ from a pistol of
nass 1.2 kg. What is the recoil velocity of the pistol?

JOLUTION: Here, mass of the bullet, m; = 10 g = 0.01 kg; mass of the pistol, m; = 1.2 kg: initial velocity of
e pistol and bullet before firing, u = 0; final velocity of the bullet, v, = 240 m 5™ and let final velocity of the
510l be v;.

“om the law of conservation of momentum, we have
Total final momentum = Total imtial momentum
My & mov; = (my + myle = (my+ my) = (0) =0

=5 vz:—'ﬁvlz-OOIxm:M.r‘
m, 12
The negative sign signifies that prstol will recoil in a direction opposite to the direction of motion of bullet.







EXAMPLE 212 a stone of mass 2.0 kg, initially at rest, suddenly :iod'?l of 3.0 m s due sagy o
‘J*QOMO.BIqmpOtMIy. I the lighter fragment travels with & |
find the velocity and direction of motion of heavier fragment.
SOLUTION: Here. mass of the stone, m = 20 kg Initial velocity of the s’:"w;,‘,l,ng_ my =
™1 = 08 kg and ity velocity, v, = 30m & | due east, mass of the heavies fragme

be v,
; term Must EMAIN COnNseryag *ﬂ

= 0 mass of the lighter #
1.2 kg and let gy,

Since there is no external force present. the total momentum of the 5y5
hence
MYy + v = r’"l’ m]lu
On substituting values of vanous terms, we have
08=30+12xv=2x0=0
o " :_95,1:53_0 --20ms”
The negative sign indicates that direction of mation of v; is opposite 1o v Thus the o .“f
with a velocity of 2.0 m 5! due west.

. i 3 Straight b
EXAMPLE 2.13: An object A of mass 2 kg is moving with a velocity of 3 m s~ along -
W“MMMMMmﬁ&mMBdmligw';mw**
with a velacity of 4 m 5%, The two objects travel with a common velocity 3 sion. Calcuty
the common velocity.
SOLUTION: Here, mass of object A, m, = 2 kg its initial vefocity, u; = 3 m 5°'; mass of object B m; = 3
and initial velocity, u; = 4 m 5 (u; has been taken —ve because its direction is Opposits to that of uy
Let, after collision. the combination travels with a constant velocity v. Then, from the law of consenatios
momentum, we have
Mty + myuy = {my + myv

- v.ﬂﬂ.'meU\
(my « my)
L 2X2XT XM _ 2 o1 L gigrie
2+ 3

As sign of v is sve, so its direction is towards right along the given straight line.

Mlmlﬁddn&whmmlMﬂdﬁdSmr‘NOMQ
mmmmmd»nmunmuwmummm-m
Assume that there is no external unbalanced force working in the horizontal direction. i
[NCERT Soived Example. CCE W13

SOLUTION: Here, mass of a girl, my = 40 kg, initial horizontal velocity of & girl, g = § m 5-% mass of the it
m; = 3 kg and initial velocity of the cant, v, = 0 .
Letthol‘lmlvelomyofagidand!hecmbev.Sn:e.MismMmbalamedmhM
direction, hence from the law of conservation of momentum, Y

My & My = (my + myv

” o= M+ My |
i + my) |
-0 xS+3%x0 40x5 '

(40 « 3) = 43 =465mst

Thus.theg'rlmwmmldmﬂhanbdtdeSSms"hﬂ!m&mionhmm
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Study the above link thoroughly t

NOTES FOR CHAPTER -3

Birth of the Weimar Republic

In the early years of the twentieth century, Germany fought the First World War (1914-1918)
alongside the Austrian empire and against the Allies (England, France and Russia.). All resources of
Europe were drained out because of the war. Germany occupied France and Belgium. But,
unfortunately, Allies, strengthened by the US entry in 1917, won, defeating Germany and the Central
Powers in November 1918. At Weimar, the National Assembly met and established a democratic
constitution with a federal structure. In the German Parliament, deputies were elected on the basis of
equal and universal votes cast by all adults including women. Germany lost its overseas colonies.
The War Guilt Clause held Germany responsible for the war and damages the Allied countries
suffered. The Allied armies occupied Rhineland in the 1920s.

The Effects of the War

The entire continent was devastated by the war both psychologically and financially. The war of guilt
and national humiliation was carried by the republic and was financially crippled by being forced to
pay compensation. Socialists, Catholics and Democrats, supported the Weimar Republic and they
were mockingly called the ‘November criminals’. The First World War left a deep imprint on
European society and polity. Soldiers are placed above civilians but unfortunately, soldiers lived a
miserable life. Democracy was a young and fragile idea, which could not survive the instabilities of
interwar Europe.

Political Radicalism and Economic Crises

The Weimar Republic birth coincided with the revolutionary uprising of the Spartacist League on the
pattern of the Bolshevik Revolution in Russia. They crushed the uprising with the help of a war
veterans organisation called Free Corps. Communists and Socialists became enemies. Political
radicalisation heightened by the economic crisis of 1923. Germany refused to pay, and the French
occupied its leading industrial area, Ruhr, to claim their coal. The image of Germans carrying
cartloads of currency notes to buy a loaf of bread was widely publicised evoking worldwide
sympathy. This crisis came to be known as hyperinflation, a situation when prices rise phenomenally
high.

The Years of Depression

The years between 1924 and 1928 saw some stability. The support of short-term loans was
withdrawn when the Wall Street Exchange crashed in 1929. Great Economic Depression started and
over the next three years, between 1929 and 1932, the national income of the USA fell by half. The
economy of Germany was the worst hit. Workers became jobless and went on streets with placards
saying, ‘Willing to do any work’. Youth indulged themselves in criminal activities. The middle class
and small businessmen were filled with the fear of proletarianisation, anxiety of being reduced to the


https://www.youtube.com/watch?v=8UVB0AD016I

ranks of the working class or unemployment. Politically also the Weimar Republic was fragile. The
Weimar constitution due to some inherent defects made it unstable and vulnerable to dictatorship.
One inherent defect was proportional representation. Another defect was Article 48, which gave the
President the powers to impose emergency, suspend civil rights and rule by decree.

Hitler's Rise to Power

Hilter rose to power. He was born in 1889 in Austria and spent his youth in poverty. In the First
World War, he enrolled for the army, acted as a messenger in the front, became a corporal, and
earned medals for bravery. Hitler joined a small group called the German Workers’ Party in 1919. He
took over the organisation and renamed it the National Socialist German Workers’ Party, which later
came to be known as the Nazi Party. In 1923, he planned to seize control of Bavaria, march to Berlin
and capture power. During the Great Depression, Nazism became a mass movement. After 1929,
banks collapsed, businesses shut down, workers lost their jobs and the middle classes were
threatened with destitution. In such a situation, Nazi propaganda stirred hopes of a better future.

Hitler was a powerful speaker and his words moved people. In his speech, he promised to build a
strong nation, undo the injustice of the Versailles Treaty and restore the dignity of the German
people. He also promised employment for those looking for work and a secure future for the youth.
He promised to weed out all foreign influences and resist all foreign ‘conspiracies’ against Germany.
Hitler started following a new style of politics and his followers held big rallies and public meetings to
demonstrate support. According to the Nazi propaganda, Hitler was called a messiah, a saviour, as
someone who had arrived to deliver people from their distress.

The Destruction of Democracy

President Hindenburg offered the Chancellorship, on 30 January 1933, the highest position in the
cabinet of ministers, to Hitler. The Fire Decree of 28 February 1933 suspended civic rights like
freedom of speech, press and assembly that had been guaranteed by the Weimar constitution. On 3
March 1933, the famous Enabling Act was passed which established dictatorship in Germany. The
state took control over the economy, media, army and judiciary. Apart from the already existing
regular police in green uniform and the SA or the Storm Troopers, these included the Gestapo
(secret state police), the SS (the protection squads), criminal police and the Security Service (SD).

Reconstruction

Economic recovery was assigned to the economist Hjalmar Schacht by Hitler who aimed at full
production and full employment through a state-funded work-creation programme. This project
produced the famous German superhighways and the people’s car, the Volkswagen. Hitler ruled out
the League of Nations in 1933, reoccupied the Rhineland in 1936, and integrated Austria and
Germany in 1938 under the slogan, One people, One empire, and One leader. Schacht advised
Hitler against investing hugely in rearmament as the state still ran on deficit financing.

The Nazi Worldview

Nazis are linked to a system of belief and a set of practices. According to their ideology, there was
no equality between people, but only a racial hierarchy. Racism of Hitler borrowed from thinkers like
Charles Darwin and Herbert Spencer. The argument of Nazi was simple: the strongest race would
survive and the weak ones would perish. The Aryan race was the finest who retained its purity,
became stronger and dominated the world. The other aspect of Hitler's ideology related to the
geopolitical concept of Lebensraum, or living space. Hitler intended to extend German boundaries by
moving eastwards, to concentrate all Germans geographically in one place.

Establishment of the Racial State



Nazis came into power and quickly began to implement their dream of creating an exclusive racial
community of pure Germans. They wanted a society of ‘pure and healthy Nordic Aryans’. Under the
Euthanasia Programme, Helmuth’s father had condemned to death many Germans who were
considered mentally or physically unfit. Germany occupied Poland and parts of Russia, captured
civilians and forced them to work as slave labour. Jews remained the worst sufferers in Nazi
Germany. Hitler hated Jews based on pseudoscientific theories of race. From 1933 to 1938 the
Nazis terrorised, pauperised and segregated the Jews, compelling them to leave the country.

The Racial Utopia

Genocide and war became two sides of the same coin. Poland was divided and much of north-
western Poland was annexed to Germany.

People of Poland were forced to leave their homes and properties. Members of the Polish
intelligentsia were murdered in large numbers, polish children who looked like Aryans were forcibly
snatched from their mothers and examined by ‘race experts’.

Youth in Nazi Germany

Hitler was interested in the youth of the country. Schools were cleansed and purified. Germans and
Jews were not allowed to sit or play together. In the 1940s Jews were taken to the gas chambers.
Introduction of racial science to justify Nazi ideas of race. Children were taught to be loyal and
submissive, hate Jews, and worship Hitler. Youth organisations were responsible for educating
German youth in ‘the spirit of National Socialism’. At the age of 14, boys had to join the Nazi youth
organisation where they were taught to worship war, glorify aggression and violence, condemn
democracy, and hate Jews, communists, Gypsies and all those categorised as ‘undesirable’. Later,
they joined the Labour Service, at the age of 18 and served in the armed forces and enter one of the
Nazi organisations. In 1922, the Youth League of the Nazis was founded.

The Nazi Cult of Motherhood

In Nazi Germany, children were told women were different from men. Boys were taught to be
aggressive, masculine and steel hearted and girls were told to become good mothers and rear pure-
blooded Aryan children. Girls had to maintain purity of the race, distance from Jews, look after their
home and teach their children Nazi values. But all mothers were not treated equally. Honours
Crosses were awarded to those who encouraged women to produce more children. Bronze cross for
four children, silver for six and gold for eight or more. Women who maintained contact with Jews,
Poles and Russians were paraded through the town with shaved heads, blackened faces and
placards hanging around their necks announcing ‘I have sullied the honour of the nation’.

The Art of Propaganda

Nazis termed mass killings as special treatment, final solution (for the Jews), euthanasia (for the
disabled), selection and disinfections. ‘Evacuation’ meant deporting people to gas chambers. Gas
chambers were labelled as “disinfection-areas’, and looked like bathrooms equipped with fake
showerheads. Nazi ideas were spread through visual images, films, radio, posters, catchy slogans
and leaflets. Orthodox Jews were stereotyped and marked and were referred to as vermin, rats and
pests. The Nazis made equal efforts to appeal to all the different sections of the population. They
sought to win their support by suggesting that Nazis alone could solve all their problems.

Ordinary People and the Crimes Against Humanity

People started seeing the world through Nazi eyes and spoke their Nazi language. They felt hatred
and anger against Jews and genuinely believed Nazism would bring prosperity and improve general
well-being. Pastor Niemoeller protested an uncanny silence, amongst ordinary Germans against



brutal and organised crimes committed in the Nazi empire. Charlotte Beradt's book called the Third
Reich of Dreams describes how Jews themselves began believing in the Nazi stereotypes about
them.

Knowledge about the Holocaust

The war ended and Germany was defeated. While Germans were preoccupied with their own plight,
the Jews wanted the world to remember the atrocities and sufferings they had endured during the
Nazi killing operations — also called the Holocaust. When they lost the war, the Nazi leadership
distributed petrol to its functionaries to destroy all incriminating evidence available in offices.

NOTE- ALL THE QUESTION ANSWERS TO BE DONE IN YOUR SST COPY

Question 1:

Describe the problems faced by the Weimar Republic.

ANSWER:

The problems faced by the Weimar Republic were present from its very inception. The
Versailles Peace Treaty at the end of the First World War dispossessed Germany of its
territories, its resources and its pride as a nation. In spite of the harsh terms, the Weimar
Republic accepted the humiliating treaty, thereby making it unpopular amongst the German
masses.

The German state was financially crippled due to overwhelming war debts which had to be
paid in gold. The French occupied Germany’s chief industrial area—the Ruhr—to exact
debts when the Weimar government refused to pay. The uninhibited printing of paper
money caused the value of the German mark to fall considerably, thereby causing
hyperinflation. When the Great Economic Depression occurred, the German economy was
the worst hit because USA—which had been bailing it out of debts—discontinued its
monetary support.

The Weimar Republic was weak due to inherent constitutional irregularities such as
proportional representation and Article 48 (which gave the President the power to impose
emergency and rule by decree). The democratic parliamentary system seemed to give the
people no solutions or benefits in the times of the severe economic crisis. Thus, beset with
political and economic problems, the German people lost confidence in the Weimar
Republic.

Question 2:

Discuss why Nazism became popular in Germany by 1930.

ANSWER:



Nazism became popular in Germany by 1930 on account of various reasons. The most
apparent being the Great Depression. The Weimar Republic did little to remedy the
country’s economic downfall, and Hitler was presented as a saviour to the humiliated
German people living in economic and political crises. Nazi propaganda stirred hopes in
times when banks were shut down, unemployment reigned and destitution was a common
sight. At such a time, Hitler promised jobs, restoration of national dignity and a better future.
Consequently, by 1932, the Nazi Party became the largest party with 37% votes in the
Reichstag.

What are the peculiar features of Nazi thinking?

Solution:

Nazi ideologies were ...

a. There is no equality among people.

b. The Nordic German Aryans were the best race.

c. the Jews were considered the lowest race.

d. Nazism believed in the survival of the fittest.

e. New territories had to be captured to enhance the motherland.

f. New territories would enhance natural resources and make Germany a powerful nation.
When the Nazi Party came to power it began to implement these ideologies.

Explain why Nazi propaganda was effective in creating a hatred for Jews.

Solution:

1) Films were made to create hatred for the Jews. The film, ‘The Eternal Jew’, showed the Jews
with flowing beards and dressed in kaftans.

2) The Jews were referred to as vermin, rats and pests. The Nazi propaganda compared the
Jews to rodents.

3) Orthodox Jews were stereotyped as Killers of Christ and money lenders.

4) Children were taught to hate the Jews.

5) The Nazi propaganda against the Jews was so effective that people felt anger and hatred
surge inside them when they saw someone who looked like a Jew.

5) What is hyperinflation? Why did this situation occur in Germany in 1923?

ANSWER

Hyperinflation is a situation when prices rise phenomenally high. This situation occurred in Germany in
1923 due to several reasons:

(i) Germany had fought the First World War largely on loans and had to pay the war compensation in gold. This
depleted gold reserves at a time resources were scarce.

(i) When Germany refused to pay the war compensation, France occupied its leading industrial area, Ruhr, to
claim their coal.

(iii) Germany retaliated with passive resistance and printed paper currency recklessly. With too much printed
money in circulation, the value of the German Mark fell. As a result, prices of goods soared. The image of
Germans carrying cartloads of currency notes to buy a loaf of bread was widely publicised. This crisis came to
be known as hyperinflation.



6) What promises did Hitler make to the German people? How did he mobilise
them?

ANSWER

(i) Hitler promised to build a strong nation, undo the injustice of the Versailles Treaty and
restore the diginity of the German people.

(i1) He promised employment for those looking for work, and a secure future for the
youth.

(iii) He promised to weed out all foreign influences and resist all foreign ‘conspiracies'
against Germany.

In order to mobilise German people Hitler held massive rallies and public meetings. The
Red banners with the Swastika, the Nazi salute and the ritualised rounds of applause after
the speeches left deep influence on the minds of German people.

7) What were the provisions of the famous Enabling Act?

ANSWER

The famous Enabling Act was passed on 3 March 1933. The provisions of this Act are
given below:

(i) The Act established Hitler's dictatorship in Germany.

(i1) It gave Hitler all powers to sideline Parliament and rule by decree.

(iii) All political parties and trade unions were bannga except for the Nazi party and its
affiliates.

(iv) The state established complete control over the economy, media, army and judiciary.
(v) Special surveillance and security forces were created to control and order society in
ways that the Nazis wanted.

8)What happened in schools under Nazism?

ANSWER
1) Jews teachers were dismissed Children were first segregated. German and Jews could
not sit together or play together.

2) Subsequently, 'undesirable children' i.e. Jews, the physically handicapped and Gypsies
were thrown out of schools.

3) German children were subjected to a process of Nazi schooling, a prolonged period of
ideological training.

4) School textbooks were re-written. Racial science was introduced to justify Nazi ideas of
race.

5) Stereotypes about Jews were popularised even through math classes. Children were
taught to be loyal and submissive, hate Jews and worship Hitler.



6) Even the function of sports was to nurture a spirit of violence and aggression among
children.

Very short type answers-

1) What was the name given to mass killings of the Jews under Hitler’s regime?
Ans) Special treatment.
2) Name the incident that started the second world war.
Ans) Germany’s attack on Poland.
3) When was Enabling Act passed in Germany?
Ans) 3 March 1933
4) What was Auschwitz famous for?
Ans) Centre for mass killing during Nazi Germany.
5) On 30 January 1933 who offered the Chancellorship to Hitler?
Ans) President Hindenburg
6) Who was Hjalmar Schacht?
Ans) Economist
7) Which party came to be known as the Nazi Party?
Ans) National Socialist German Workers’ Party.
8) What were ghettos?
Ans) Areas where Jews lived.
9) What does the Reichstag means?
Ans) German Parliament.
10)What is meant by a genocidal war?
Ans) A genocidal war is a war which results in the mass killing leading to
destruction of large sections of people.
11)What do you know about Wall Street Exchange?
Ans) World’s biggest stock exchange located in the USA.
12)Who were the worst sufferers in Nazi Germany?
Ans) Jews.
13)Mention two promises made by Hitler.
Ans) i) build a strong nation.
i) undo the injustice of the Versailles Treaty.
14)When was Youth League of the Nazis founded? What was it renamed four years
later?
Ans) The Youth League of the Nazis was founded in 1922. Four years later it was
renamed as Hitler Youth.

Map question-

On an outline map of the world locate and label the following major countries of
the Second World War.

Axis Powers: Germany, ltaly,Japan



Allied Powers: UK, France, Former USSR, USA.
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