ST. XAVI ER6S SR. SEC. SCHOOL, CHANDI

Class 12 English Worksheet8 (Literature)

The Singing Lesson: Story Summary &
Analysis

Plot summary

The Singing Lessonyritten by Katherine Mansfield, is all about a surprising day of a

music teacherodos | ife. Taken from Katherineos
collection, itds a short story written in th
perspective.

Miss Meadowsa music teacher, receives a letter from her fiancé which states quite

plainly that Basil, her fianc®, isnbét ready
fill him with disgust. The word fAdi sgusto is
word Aregreto. Naturally sheés filled with de

mood she sees everyone and everything in a negative light. Her usual calm and cheery
demeanor turns gloomy and angry that day and
students.

During the | esson sheds rather harsh with he
would be practicing a lament, without any expression at first. Each stanza, each word,

each breath seems like a sob or groan and lament to her gloomy mindhEhells them

that they must feel the despair, the pain and the sorrow in order to perform the piece

perfectly. Though the way she tells them so is not that simple. They are rather frightened

by the sudden change in her behavior.

Dur i ng t h einfdrneed lsy anothes ¢oleedgae that Basil, her fiancé, has sent a

telegram for her. Her first thought is that Basil has committed suicide! Yes, you read that
right. 1tdés because the school has a rule; t
working hous only in case of death or emergency situation. But in the telegram Basil had

asked her to ignore the first letter and that he had bought ts¢amat which they had

been thinking of lately. In short, the marriage is happening. The content of the telegram
definitely | ights up her mood and sheds back

She returns and continues her class, now practicing a cheerful song, singing with
expressions, more loudly and cheerfully than any other student.

The Singing Lesson: A Commentary

The Singing Lesson is a bit weak in tone as
Garden Party and Ot her Storiesdé6 but is stildl
capturing real life moments and sentiments in the most beautiful yet simple way.



Fron t he starting |ines of the story, thereods
The authoroés way of making Miss Meadows see
everything, even in the sweet greeting from her colleagues and students isaliste

because our mood can make us behave in the most peculiar ways at the most wrong times.

In the opening scene, the interaction between the Science Mistress & Miss Meadows is

quite sarcastic and from that we can conclude that Miss Meadows wasedbienistic.

Is it due to the shock she has received from her fiancé or is it just her general nature? We
dondt know. But of course, towards the end h
cheerful, so may be we can say that the pessimistic way isonlgdudaite r bad mood. I
also safe to say that Miss Meadows chose to show her feelings and moods through music

rather than words.

The story flow is a bit intriguing as well b
Meadows is in such a bad mood. Readeesleft to wonder and assume on their own. But

the answer becomes quite clear at the right time, without making the readers angry or

irritated with all the guess work and questions.

There arend6t many char act er guitbpuoperitando se t hat
arendét exaggerated. Though thereds no mentio
can ascertain that itds probably set in the

the terms used to describe the hierarchy of its facultytendrade levels.

The setting, theme, descriptions, narration of the story is quite simple, lyrical and at times,
comical as well. The author has definitely succeeded in making the reader feel each
agitation, irritation and overwhelming happiness of Misadows. It definitely makes up

for a light reading.

Questions to Do:

| 2¢6 R2S& W¢KS {AyIAYy3I [S342yQ LINBASYG | g2NJ A
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1
2
3. Bring out the inner turmoil of Miss Meado
4
5

Comment on the use of interior monologue in The Singing Lesson.
Explain the symbolism in the lesson.


https://englicist.com/questions/working-woman-in-the-singing-lesson
https://englicist.com/questions/inner-turmoil-miss-meadows-the-singing-lesson
https://englicist.com/questions/interior-monologue-the-singing-lesson

Class 12 Physics
Worksheet-8

ELECTRIC FORCE AND ELECTRIC FIELD

Question 1.1:

What is the force between two small charged spheres having charges of*2& 40d 3 x
10*" C placed 30 cm apart in air?

Answer

Repulsive force of magnitude 6 x*10I
Charge on the first spherg;=2 x 1& C

Charge on the second spherg]’ o B wmnbT /

Distance between the spheress: 30 cm = 0.3 m
Electrostatic force between the spheres is given by the relation,

ey, THGE
dne, r’

Hence, force between the two small charggsheres is 6 x ¥ON. The charges are of
same nature. Hence, force between them will be repulsive.

Question 1.2:

¢KS StSOGNRAGIFGAO FT2NOS 2y | ayYlrtft ALKSNBE 27F C
OKINHS t ndy >/ Ay Itandebétvieensih® two dpleresRl(bp Whatk 4 A a
is the force on the second sphere due to the first?

Answer

Electrostatic force on the first spheré= 0.2 N

Charge on this spherguI’ n®n > /%CI ndn P wmn

Charge onthe second spherg] bt naoy >WCTl b ndy P wmn

Electrostatic force between the spheres is given by the relation,

P 05
dne, r



Where, &= Permittivity of free space

And, =9x10" Nm* C™*
dn g,
o o 4,4
dne, F
_04x10 “%x8x107° x9x10’
- 0.2
=144x10"*

144x107 =0.12 m

The distance between the two spheres is 0.12 m.

Both the spheres attract each other with the same force. Therefore, the force on the
second sphere due to the firstis 0.2 N.

Question 1.3:

Check that the rati&ke’ G mm,is dimensionless. Look up a Table of Physical Constants
and determine the value of this ratio. What does the ratio signify?

Answer
ke’

Gm_ m,

The given ratio i . Where,

G = Gravitational constant Its unitis Nfm3 b H ©®
meandm, = Masses of electron and proton.

Their unit is kge =

Electric charge.

Its unit is C.
€o= Permittivity of free space Its
unit is N n3 G2.

ke’ [r\n1 82 ] :|

Gm.m, [Nm I\O’][kg][ ]
=ML'T"

Therefore. unitof the given ratio

Hence, the given ratio is dimensionless.

e=1.6x18°C



G = 6.67 x 1N nkg?
md pdém Pmmnbom {3
1.66 x 1&7kg

Hence, the numericalalue of the given ratio is
ke* ‘)‘xlO"X(l.()xl() ')
Gmm,  6.67x10"" x9.1x10 7 x1.67x10

~2.3x10°

This is the ratio of electric force to the gravitational force between a proton and an
electron, keeping distance between them constant.

Question 1.4:

OELX FAY (GKS YSEyAy3d 2F GKS Rdh ENVEFTRQWSE SO NK ¢

Why can one ignore quantisation of electric charge when dealing with macroscopic i.e.,
large scale charges?

Answer

9t SOGNRO OKINHS 2F | 062R& A& | ddnpadnbdr&RO ¢ KA &

electrons can be transferred frorme body to the other. Charges are not transferred in
fraction. Hence, a body possesses total charge only in integral multiples of electric charge.

In macroscopic or large scale charges, the charges used are huge as compared to the
magnitude of electric chge. Hence, quantization of electric charge is of no use on
macroscopic scale. Therefore, it is ignored and it is considered that electric charge is
continuous.

Question 1.5:

When a glass rod is rubbed with a silk cloth, charges appear on both. A similar
phenomenon is observed with many other pairs of bodies. Explain how this observation is
consistent with the law of conservation of charge.

Answer

Rubbing produces charges of equal magnitude but of opposite nature on the two bodies
because charges are credte pairs. This phenomenon of charging is called charging by
friction. The net charge on the system of two rubbed bodies is zero. This is because equal
amount of opposite charges annihilate each other. When a glass rod is rubbed with a silk
cloth, opposie natured charges appear on both the bodies. This phenomenon is in

Y



consistence with the law of conservation of energy. A similar phenomenon is observed
with many other pairs of bodies.

Question 1.6:

Four point chargegal’ H ggP / B pacl> /HZ >dplE By R>/ | NB t20F 0SSR i
O2NYySNE 2F | &aljdaz N8B ! . /5 2F aARS mn OY®d 2KIFG A
the centre of the square?

Answer

The given figure shows a square of side 10 cm with four charges placed at its corners. O is

the centreof the square.
10 cm

A= =B - 5uC
+2uC L]
(8] =
—SpC Y
D C
+2uC
Where,

(Sides) AB = BC = CD = AD = 10 cm
(Diagonals) AC = BL10V2 ¢m

AO=0C=DO=0I5V2Zcm
I OKINBS 2F lY2dzyd m>/ Aa LXFOSR i LRAY(G ho

Force of repulsion between charges placed at corner A and centre O is equal in magnitude

but oppositein direction relative to the force of repulsion between the charges placed at

corner C and centre O. Hence, they will cancel each other. Similarly, force of attraction

between charges placed at corner B and centre O is equal in magnitude but opposite in

direction relative to the force of attraction between the charges placed at corner D and

centre O. Hence, they will also cancel each other. Therefore, net force caused by the four
OKIFNBS&a LXIFOSR Id G4KS O2NYSNI 2F (G(KS &ljda NB 2y

Question 1.7:



An electrostatic field line is a continuous curve. That is, a field line cannot have sudden
breaks. Why not?

Explain why two field lines never cross each other at any point?
Answer

An electrostatic field line is a continuous curve becausbaage experiences a continuous
force when traced in an electrostatic field. The field line cannot have sudden breaks
because the charge moves continuously and does not jump from one point to the other.

If two field lines cross each other at a point, thalactric field intensity will show two
directions at that point. This is not possible. Hence, two field lines never cross each other.

Question 1.8:
Two point chargegall o >gil' IbyoR >/ | NB t 20F SR wn OY | LI NI
What is the electric field @ahe midpoint O of the line AB joining the two charges?

If a negative test charge of magnitude 1.5 *°1Dis placed at this point, what is the force
experienced by the test charge?

Answer

The situation is represented in the given figure. O is thepoidt of line AB.

A B

uC 0 ;7

Distance between the two charges, AB = 20 cm
~AO =0B =10cm

Net electric field at point O E

9ft SOUNRO FASER |G LRAYy(Gd h OFdzaSR o0& bo>/ OKIF NE

~0 -* ~hH
3x10 1.3 E——

_4ne,(AO)  4ne, (10x107%) along OB

1
Where,
S0 = Permittivity of free space

=9x10° Nm"C™

4r €,

Qx
w
¢

al AyAddzRS 2F St SOGNAO FASER G LRAYG h OF dz



-3x107¢ 3x10™°

_ , — N/C
4ne, (OB)| 4me, (10x107)
B= = along OB
wE=E+E,
. 3x107 . . ! :
=2 [(9 10 ) -] [Since the values of E, and E, are same, the value is

(10x107)
multiplied with 2]

= 5.4 x 1ON/C along OB

Therefore, the electric field at migoint O is 5.4 x N C!along OB.
A test charge of amount 1.5 x®@ is placed at migoint O.q =
1.5x16°C

Force experienced by the test chargé =
~F=qE

=15x1¥x54x 10
=8.1x1BN

The force is directed along line OA. This is because the negative test charge is repelled by
the charge placed at point B but attracted towards point A.

Therefore, the force experienced by the test chargg.isx 16 N along OA.

Question 1.9:

A system has two charggsT H ®p P @i bbrn dp FBFRunbtT / £ 20FGSR |
n b mp OYO0L YR .Y é6nz nx b mMp OYOSXZ NBALISOGABS
dipole moment of the system?

Answer

Bath the charges can be located in a coordinate frame of reference as shown in the given
figure.



A

L0 0,0, —18)

(8}

B
z (0.0, 15)

At A, amount of chargea= 2.5 x1&C At B, amount of

chargegsl’ bLH®E P wmMn
Total charge of the systemg,=0a+ Qs

=25x10/ b HMGP=F wmn

Distance between two charges at points A and B,
=15+15=30cm=0.3m

Electric dipole moment of the system is given by,

:qAxd:q;xd

=25x1Px0.3 =75x%xOC m along positiveaxis

Therefore, the electric dipole moment of tlsystem is 7.5 x $®C m along positivebaxis.

Question 1.10:

An electric dipole with dipole moment 4 x®@ m is aligned at 30° with the direction of a
uniform electric field of magnitude 5 x 4N ¢*. Calculate the magnitude of the torque

acting on he dipole.

Answer

Electric dipole momenp =4 x 1&# C m

Angle made by with a uniform electric field, = 30°
Electric fieldE=5 x 16N C!Torque acting

2y GKS RALRES Aa pEAQOSY

sin

08 (KS NBflFLlAZ2Yy>



=4x107" x5%x10* xsin 30

:20x|0*~"xl
2

=10"* Nm
Therefore, the magnitude of the torquecting on the dipole is 20N m.

Question 1.11:

A polythene piece rubbed with wool is found to have a negative charge of 8 €10
Estimate the number of electrons transferred (from which to which?)

Is there a transfer of mass from wool to polythene?

Answer

When polythene is rubbed against wool, a number of electrons get transferred from wool
to polythene. Hence, wool becomes positively charged and polythene becomes negatively
charged.

Amount of charge on the polythene pieael’ L o @® wmn
Amount ofcharge on an electrorel b m ®8C Numbemn
of electrons transferred from wool to polythenermcan
be calculated using the relatiog,=ne
q

n=-
e

g -3x107’
-1.6x107"

=1.87 x 1&
Therefore, the number of electrons transferred from wool to polythene is 1.87% 10

Yes.

There is a transfer of mass taking place. This is because an electron hamgmass,
hbdPm R mnbo 13
Total mass transferred to polythene from woud,

=MeX N



=90.1x 1'% 1.85 x 1&¢
=1.706 x 188kg

Hence, a negligible amount of mass is transfefrech wool to polythene.

Question 1.12:

Two insulated charged copper spheres A and B have their centers separated by a distance
of 50 cm. What is the mutual force of electrostatic repulsion if the charge on each is 6.5 x
10°” C? The radii of A and B are heiple compared to the distance of separation.

What is the force of repulsion if each sphere is charged double the above amount, and the
distance between them is halved?

Answer

Charge on sphere Aa= Charge on sphere&I' ¢ ®p PR wmnabT /

Distance between the spheras: 50 cm = 0.5 m

Force of repulsion between the two spheres,

I,' = q\qll_‘
dne, r
Where,

No= Free space permittivity
1
A€ = 9 x 10N P 2

a

9%10°x(6.5x107)
F =- i
2 0.5)
¢ (0.5)
=152 x 18N
Therefore, the force between the two spheres is 1.52 % 10

After doubling the charge, charge on spherg)és Charge on sphere =2 x 6.5 x 10
C=13x1C

The distance between the spheres is halved.
0.5

"

r 0.25m



Force of repulsion between the twspheres,

B 0x10”x13x10" x1.3x10°®
(0.25)

=16x1.52 x 0

=0.243 N
Therefore, the force between the two spheres is 0.243 N.

Question 1.13:

Suppose the spheres A and B in Exercise 1.12 have identical sizes. A third sphere of the
same size but uncharged is brought in contact with filnst, then brought in contact with

the second, and finally removed from both. What is the new force of repulsion between A
and B?

Answer

Distance between the spheres, A and B,0.5 m
Initially, the charge on each sphes 6.5 x 166 C

q
When sphere A is touched with an uncharged sphe 2 @nount of charge from A
9
will transfer to sphere C. Hence, charge on each of the spheres, Aa 2 .C, is

q
When sphere C with char¢? is browght in contact with sphere B with chargetotal
charges on the system will divide into two equal halves given as,
q

2 _3g
2 4
3q
Each sphere will each half. Hence, charge on each of the spheres, C and “4-i,s
q 3q

Force of repulsion between sphere A having chi 2 and sphere B having
charge



‘ " 3%(6.5x107)
2 =X X———mmm
24 o 8x(0.5)

=5703 x 107 N

Therefore, the force of attraction between the two spheres is 5.703"*%NLO

Question 1.14:

Figure showsracks of three charged particles in a uniform electrostatic field. Give the
signs of the three charges. Which particle has the highest charge to mass ratio?

sl
e [

Answer

F°F 4% F ¥ F + #

Opposite charges attract each other and same charges repel each other. It can be
observal that particles 1 and 2 both move towards the positively charged plate and repel
away from the negatively charged plate. Hence, these two particles are negatively
charged. It can also be observed that particle 3 moves towards the negatively charged
plate and repels away from the positively charged plate. Hence, particle 3 is positively
charged.

The charge to mass ratio (emf) is directly proportional to the displacement or amount of
deflection for a given velocity. Since the deflection of particle 3 isrtagimum, it has the
highest charge to mass ratio.

Question 1.15:

Consider a uniform electric fiel= 3 x 107 N/C. (a) What is the flux of this field through
a square of 10 cm on a side whose plane is parallel tgzipgane? (b) What is the flux
through the same square if the normal to its plane makes a 60° angle with the

X axis?

Answer

Electric field intensity,l—?z 3 x 187 N/C

|E
Magnitude of electric field intensity, '= 3 x 16N/C

Side of the squares=10 cm = 0.in



Area of the squareA=g=0.01 m

The plane of the square is parallel to the plane. Hence, angle between the unit vector
normal to the plane and electric field,= 0°

Flux ¢) through the plane is given by the relation,
5 !E’ Acos@

=3 x 16x 0.01 x as0°

=30 NMC

Plane makes an angle of 60° with theaxis. Hence, = 60°

}E Acos@
Flux,u =

=3 x 10x 0.01 x cos60°

=30><l

2=15NmMC

Question 1.16:

What is the net flux of the uniform electric field of Exercise 1.15 through a cube of side 20
cm oriented so thaits faces are parallel to the coordinate planes?

Answer

All the faces of a cube are parallel to the coordinate axes. Therefore, the number of field
lines entering the cube is equal to the number of field lines piercing out of the cube. As a
result, net fux through the cube is zero.

Question 1.17:

Careful measurement of the electric field at the surface of a black box indicates that the
net outward flux through the surface of the box is 8.0 X MG/C.
(a) What is the net charge inside the box?

(b) If the netoutward flux through the surface of the box were zero, could you conclude
that there were no charges inside the box? Why or Why not?

Answer

Net outward flux through the surface of the bax,= 8.0 x 1®N n¥/C

For a body containing net chargeflux is gven by the relation,



~0= Permittivity of free space
= 8.854 x 192N m?

Q=18.854 x 18?x 8.0 x 18C
=7.08 x 186C

' nont >/
CKSNBTF2NBs G(KS ySi OKIFINBHS AyaiARS (GKS 02E Aa nd
No

Net flux piercing out through a body dependstbe net charge contained in the body. If
net flux is zero, then it can be inferred that net charge inside the body is zero. The body
may have equal amount of positive and negative charges.

Question 1.18:

I LRAY(G OKINHS bwmn > /bovéthe céntrefohasguargddSde p0 OY RA NBC
cm, as shown in Fig. 1.34. What is the magnitude of the electric flux through the square?
(Hint: Think of the square as one face of a cube with edge 10 cm.)

Answer

The square can be considered as one face of a cube of edge 10 cm with a centre where
chargegA & LJ | OSR® ! OO2NRAYy3 (2 DIdzaaQa (GKS2NBY T2
all its six faces.

¢1‘oml = l

e(l
s é[]‘lul
Hence, electric flux through one face of the cube i.agtigh the square, 6

_laq
6 €,



Where,

No= Permittivity of free space = 8.854 *20FCm*? q=

mn >/ IPCmn P wmn

C
_ | 10x107
_¢ ‘‘‘‘‘‘‘

Therefore, electric flux through the square is 1.88 XNL.@r? C-L.

Question 1.19:

I LIRAY(d OKI NB Senfefof aicdbic Gaussiarisarfade 8.0 dmko§ edge. What
is the net electric flux through the surface?

Answer

Net electric flux® net) through the cubic surface is given by,

Where,

No= Permittivity of free space gss4 x 15"2\"'mP? q = Net charge
O2y il AYySR AyaaRS ##cS O0dzoS I' won >/ I' W R wmn

¢
P =

2x10™°
8.854x10"

=2.26 x 10N n? G

The net electric flux through the surface is 2.26 X440?C-2,

Question 1.20:

I LRAYG OKINBS Ol dza S &NmYG/o dads SidugNaspheredl dzE 2 F L M D7
Gaussiarsurface of 10.0 cm radius centered on the charge. (a) If the radius of the

Gaussian surface were doubled, how much flux would pass through the surface? (b) What

is the value of the point charge?



Answer

Electricfluxu I' b M BN M M N
Radius of the Gsassian surface,= 10.0 cm

Electric flux piercing out through a surface depends on the net charge enclosed inside a
body. It does not depend on the size of the body. If the radius of the Gaussian surface is

doubled, then the flux passing through the s@®% NB Yl Ay a G(HSPH&AlF YS A PSP

Electric flux is given by the relation,
[

¢)=_

€y

Where,q = Net charge enclosed by the spherical

surface

No= Permittivity of free space = 8.854 *20PF'C m*?

cI=9e

[ b m B Rr8.884 vl

' byodyCn R wmn

' bLynSy pn
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Question 1.21:

A conducting sphere of radius 10 cm has an unknown charge. If the electric field 20 cm

from the centre of the sphere is 1.5 x319/C and points radially inward, what is the net
charge on the sphere?

Answer

Electric field intensityH) at a distanced) from the centre of a sphere containing net

chargeqis given by the relation,
s
© 4ne,d’

Where,q= Net charge = 1.5 xiN/Cd =
Distance from the centre =20 cm =0.2 m

No= Permittivity offree space



I
And, 4T €0 = 9 x 10N M2 G2

o E(4ne,)d’
1.5x10" x(0.2)
910’

=6.67 x 10C

=6.67 nC

Therefore, the net charge on the sphere is 6.67 nC.

Question 1.22:

A uniformly charged conducting sphere of 2.4 m diameter has a surface charge density of
y n ®n 2 %a) kndthe charge on the sphere. (b) What is the total electric flux leaving
the surface of the sphere?

Answer
Diameter of the spherej= 2.4 m

Radius of the sphere=1.2 m

Surface charge densite Ty n @ #= 86 * 1 T/
Total charge on the surface of the sphere,

Q= Charge density x Surface area

—ox4m’

=80 x 18 x 4 x 3.14 x (1.2)
=1.447x16C
Therefore, the charge on the sphere ig447 x 16 C.

Total electric flux ‘?‘*’“") leaving out the surface of a sphere containing net ch& e
given by the relation,

)
¢r< ral — é_

)]

Where,



€o= Permittivity of free space = 8.854 »%0FC m®2

Q=1.447 x 16 C
P |44 xrl“O*"’
Totl — 8,854)(]0 12

=1.63 x 1ON C' m?
Therefore, thetotal electric flux leaving the surface of the sphere is 1.63%N\1G* m2.

Question 1.23:

An infinite line charge produces a field of 9 ¥ M(C at a distance of 2 cm. Calculate the
linear charge density.

Answer

Electric field produced by the infinite line charges at a distahitaving linear charge
density<is given by the relation,
A

2ne, d
A=2ne,dE
Where,d=2cm =0.02m
E=9 x 16N/C
o= Permittivity of free space

|
A€ Z 9 x 10N MR 2

i=2ne,dE

2x9 x 10°
r mn >/ kY

CKSNBT2NB: GKS fAYySIENI OKFENBS RSyairde Aa mn >/

Question 1.24:

Two large, thin metal plates are parallel and close to each other. On their inner faces, the
plates have surface charge densities of opposiesand of magnitude 17.0 x340C/m?.



What isE (a) in the outer region of the first plate, (b) in the outer region of the second
plate, and (c) between the plates?

Answer

The situation is represented in the following figure.

A

1

A and B are two parallel plates close to each other. Outer region of plate A is labdlled as
outer region of plate B is labelled #§ and the region between the plates, A and B, is
labelled adl.

Charge density of plate A= 17.0 x 1&2C/n?
Charge density of plate BI' &t mT @C/mR M n

In the regions| andlll, electric fieldEis zero. This is because charge is not enclosed by the
respective plates.

Electric fieldEin regionll is given by the relation,

E=Z
E(}
Where,

€o= Permittivity of fee space = 8.854 x ¥ONFC m*?
g IO

; 8.854x10"

=1.92 x 18°N/C

Therefore, electric field between the plates is 1.92 %KQ/C.

Question 1.25:

An oil drop of 12 excess electrons is held stationanger a constant electric field of 2.55

xIONCIAY aAffAllyQa 2Af RNRLI SELISNESBsd © ¢ K

the radius of the drop.g=9.81 m'%; e=1.60 x 18°C).

Answer

Excess electrons on an oil drops 12



Electric field intensitylE= 2.55 x 10N ¢!
Density of oil, = 1.26 gm/cri= 1.26 x 1®kg/m?3

Acceleration due to gravity, g =9.81 i s

Charge on an electroe,= 1.6 x 18°C

Radius of the oil drop £

Force B) due to electric fieldEis equal b the weight of the oil dropW)
F=W

Eg=mg

Enezzmﬁ R

Where,q = Net charge on the oil dropre

m = Mass of the oil drop

= Volume of the oil drop x Density of oil

— i TU‘] xXpP
3 =9.82 x 18 mm
Therefore, the radius of the oil drop is 9.82 **im.

Question 1.26:

Which among the curves shown in Fig. cannot possibly represent electrostatic field lines?

(b)



(d)

Answer

The field lines showed in (a) do not represent electrostatic field lines because field lines
must be normal to thesurface of the conductor.

The field lines showed in (b) do not represent electrostatic field lines because the field
lines cannot emerge from a negative charge and cannot terminate at a positive charge.

The field lines showed in (c) represent electrostéétd lines. This is because the field
lines emerge from the positive charges and repel each other.

The field lines showed in (d) do not represent electrostatic field lines because the field
lines should not intersect each other.

The field lines showed i®) do not represent electrostatic field lines because closed loops
are not formed in the area between the field lines.

Question 1.27:

In a certain region of space, electric field is along tdeection throughout. The
magnitude of electric field is, however, not constant but increases uniformly along the



positivez-direction, at the rate of 1ONC* per metre. What are the force andrigue
experienced by a system having a total dipole moment equal t6Clifd in the negative
direction?

Answer

Dipole moment of the systenp=q x dIl'’ 7@ m

Rate of increase of electric field per unit length,
% _10° N
dl

Force B experienced by the systemgs/en by the relation,

F=qE
F=g¢q -di xdl
dl
- dE
; dl
' B7m 005
' B2Mdn

¢ KS T2 NIS the Begative-direction i.e., opposite to the direction of electric
field. Hence, the angle between electric field and dipole moment is 180°. Targige (
IAPSYy o0& (KBinI8®t Il GAz2ysS _ T

=0

Therefore, the torque experienced by the system is zero.



A conductor A with a cavity as shown in Fig. 1.36(a) is given aedDagipow that the entire charge
must appear on the outer surface of the conductor. (b) Another conductor B with chasgaserted

into the cavity keeping B insulated from A. Show that the total charge on the outside surface@#A is

g [Fig. 1.36(b)](c) A sensitive instrument is to be shielded from the strong electrostatic fields in its
environment. Suggest a possible way.

Answer

Let us consider a Gaussian surface that is lying wholly within a conductor and enclosing the cavity. The

electric field intensityEinside the charged conductor is zero.

Letqis the charge inside the conductor a<tlis the permittivity of free space.

Ac NRAY3 (G2 DIdzaaQa Il 63

p=Eds=-L
Flux, €0
Here,E=0
L=0
€
e,z 0
Sqg=0

Therefore, charge inside the conductor is zero.

The entire charg® appears on the outer surface of the conductor.

The outer surface of conductor A has a charge of amQuwtnother conductor B having chargeis
1S AyaAiARS 02y RdzO0G2NJ ! FyR Al A &wilkog éacited it tBeR
inner surface of conductor A andj#s induced on the outer surface of conductor A. Therefore, total
charge on the outer surface of conductor AQis g.

A sensitive instrument can be shielded from the strong electrostatic field in its environment by
enclosing it fully inside a metallic surface. A closed metallic body acts as an electrostatic shield.

A hollow charged conductor has a tiny hole cubiits surface. Show that the electric

o

2e

field in the hole ia,[ 0/ ‘}, where nis the unit vector in the outward normal direction,

and 9 is the surface charge density near the hole.

TNRY



Answer

Let us consider a conductor with a cavity or a hole. Electric field inside the cavity is zero.

LetEis the electric field just outside the conductaris the electric charge? is the charge density, and

0 is the permittivity of free space.

Chargegq| =oxds

l OO2NRAY3 (2 DIdzaaQa fl 6>

Flux, ¢ = E.ds = M
€,

EdS:crxds'

E-I)
LE=—n

a .
et (|
Therefore, the electric field just outside the conducto ¢ . This field is auperposition of field due

to the cavity(ﬁ )and the field due to the rest of the charged conduc'®) . These fields are equal

and opposite inside the conductor, and equal in magnitude and direction outside the conductor.
LE'+E'=E

a .
—n
Therefore, the field due to theest of the conductor €0

Hence, proved.

Consider an arbitrary electrostatic field configuration. A small test charge is placed at a null point (i.e.,
where E= 0) of the configuration. Show that the equilibrium of the test charge is necessarily unstable

Verify this result for the simple configuration of two charges of the same magnitude and sign placed a
certain distance apart.



Answer

Let the equilibrium of the test charge be stable. If a test charge is in equilibrium and displaced from its

position inany direction, then it experiences a restoring force towards a null point, where the electric

field is zero. All the field lines near the null point are directed inwards towards the null point. There is a

net inward flux of electric field through a clos@ddzNJF I OS | NRdzy R (G KS ydzZ f LIR2AY(
law, the flux of electric field through a surface, which is not enclosing any charge, is zero. Hence, the
equilibrium of the test charge can be stable.

Two charges of same magnitude and same sign areglaca certain distance. The midpoint of the

joining line of the charges is the null point. When a test charged is displaced along the line, it
experiences a restoring force. If it is displaced normal to the joining line, then the net force takes it away
from the null point. Hence, the charge is unstable because stability of equilibrium requires restoring

force in all directions



Class 12 Chewistiksheet-8
FUEL CELLS:

A fuel cell is a device that converts chemical potential energy (energy stored in molecular
bonds) into electrical energy

Hydrogeni oxygen fuel cell This cell converts the chemical energy of hydrogen gas
into electrical energy.

Electrodes porous carbon rods containing the catalysfABtpr CoO

Electrolyte: Aqueous solution of KOH/NaOH

Hydrogen
—
® 0

Anode (-) Cathode(+)

Electrolyte & Water

1. Anode halfi reaction (Oxidation): Hydrogen moleculelose electronsto give
hydrogen ions which immediately combine with the hydroxide torferm water.

2H2q) + 40H' (ag) T 4 ==> 2H,0)

2. Cathode halfi reaction (Reduction). Oxygen moleculegain electronsand in
combination with water molecules are reduced to hydroxide ions.

Oz + 2H20() + 46 ==> 40H' (ag)
Theoverall equationis same as the normal combustion equation

2H3(g) + O2(g) ==> 2H20q)

ADVANTAGES OF HYDROGEN - OXYGEN FUEL CELLS

1 High efficiency about 70%
1 Non polluting



1 Provides energgontinuously as long as hydrogen and oxygen are being provided.
They are used tprovideelectric power for APPOLLO SPACE PROGRAMMES
and provide water used for drinking by asrtonauts

DISADVANTAGES OF HYDROGEN 17 OXYGEN FUEL CELLS

1 Electrolyte is corrosive

Catalyst used are expensive

Large scale production of hydrogen is difficult

Handling of gaseous fuels at low temperature and high pressure is difficult

= =4 =4

CORROSION (RUSTING)

It is aprocess of converting a metal into an undesirable compound (usually oride)
exposure to moisture and oxygen. It is also cAMEEPING of metals.

Iron + Oxygen (from environment) + Water (Humidity)> Iron Oxide (Rust)
Fe+Q+H008 > FeOs

MECHANISM OF RUSTING

The reaction of the rusting of iron involves an increaghemxidation statef iron,
accompanied by loss of electrons.

P
water Fe2+ \( ﬂ_.,

< _/ Fe0;- xH20 cathodic
site

4 site

iron

AT ANODE : oxidation takes place

2QFe Y 22 Ede


https://byjus.com/chemistry/how-to-calculate-oxidation-number/

AT CATHODE : reduction takes place so electrons fdryaroxyl ions
O+HO0+2dY 2O0OH

Ferrous ions are oxidised to ferric ions and these combine with hydroxyl ions to form
hydrated ferric oxide i.eRUST.

2FE*+ 0+ H0 Y 2 F20H
2Fe** + 60H' Y Fex03.3H.0
RUSTING IS HELPED BY:

A Presence of carbon dioxide (acidity in water)
A Presence of impurities like Cu and Zn
A Saline water

RUSTING IS RETARDED BY:

A Presence of alkalis
A Presence of metals like chromium and nickel

METHODS TO PREVENT CORROSION

1.Barrier protection: Providing a barriebetween iron and atmospheric air. It can
be done by

1 Paints

1 Grease

1 Chemicals like bisphenol

1 Electroplating

2. Sacrificial protection: Zn being more electropositive than iron loses
electrons in preference to iron and is consumed. Sora ebectropositive metal
sacrifices itself to protect the less electropositive metal. This process of covering iron
with zinc metal is calle@GALVANIZATION.

3.Using antirust solution: alkaline solution of phosphates and chromates

4. Electrical protection: Underground iron pipes can be protected from rust by
connecting them with more active metals IMg, Zn, Al.



Class 12 BiologysWaet8
CHAPTER- SEXUAL REPRODUCTION IN FLOWERING PLANTS (PART-1)

REPRODUCTION IN FLOWERING PLANTS

Reproduction-It is defined as a biological process in which an organism gives rise to
young one similar to itself. It is an important characteristic feattiad! living organisms.
Reproduction in flowering plants is of two main types:

VEGETATIVE REPRODUCTION
SEXUAL REPRODUCTION

Table 2.1 : Differences between vegetative reproduction and sexual reproduction

\ Vegetative Reproduction Sexual Reproduction

i No specialised structures are used. Specialised structures, called gametes are used.

\There is no fertilisation. Fertilisation essentially occurs.

| The ploidy of the cells involved in the reproduction The ploidy of the participating cells changes alternatively
remains the same, throughout the process. from diploidy to haploidy and again to diploidy.
The offspring are the exact carbon copy of their parents. The offspring are not carbon copy of parental plant.
These can be called as natural clones. These are called *hybrids’.

Note:

As a result of vegetative reproduction, the new plants develop from any vegetative part of
the plant. There is no formati of gametes and no fertilization. The offspring are the

similar copy of their parents called as natural clones.As a result of sexual reproduction,
the new formed individual is not the exact copy of its parents. In this gametes are formed
and fertilization occurs. The offspring so produced are better called as Hybrids.

SEXUAL REPRODUCTION IN ANGIOSPERMIC PLANTS
For sexual reproduction, angiosperms possess reproductive organs which are flowers.
In higher plants like angiosperms, the dominant phase isg@pytro phase (diploid

phase) and gametophytic phase (haploid phase) is highly reduced. They show alternation
of generations.



Zygote (2x) —» Seed — | Sporophyte (2x) —>  Flower —-I: ey l

Anther Ovule
I Meiosis Meiosis

Qaﬁon l

Microspore (x)
Male gametes Male gametophyte (x) L S :
(sperms) ( j (pollen grains)

Femalegametes [ Female gametophyte (x)j <+——— Megaspore (x) +—
(ovum) 3

Fig. 2.1: Basic concept of reproduction in angiosperms (note, the alternation between phases)

REPRODUCTIVE ORGANS

Flower is the reproductive organ of angiospermic plants.It is found only in angiosperms.
It contains male rapductive organs and female reproductive organs which are
responsible for production of gametes.In general,a flower consists of four whorls,calyx
,corolla,androecium and gynoecium.Calyx and corolla are called accessory whorls while
the other two are repradtive whorls.Androecium is called male whorl as it contains
stamens,male sex organs.Gynoecium is called female whorl as it contains carpels,the
female sex organs

Different whorls are summarized below:

1. The Calyx
e The calyx is the outermost whorl of a flower.
e It consists of sepals that are usually green. | —
e The sepals may be free from each other (polysepalous) or fused (gamosep )
«
€

The calyx encloses and protects the inner whorls in the bud stage.

Since the sepals contain chlorophyll, they carj also synthesize food.

2. The Corolla
e The corolla is found on the inside SN s nier
Filament

of the calyx and is the most
conspicuous part.

|
Stigma ;
s |

Pistil/carpel
ry
/\/_\

tyle
Ova
s

e It is usually white or brightly
coloured. rN

e Its units are called petals which / ‘
are much larger than sepals. The / ‘
petals may be separate from each \
other (polypetalous) or become Sepal ‘

partly or completely fused
(gamopetalous). If the petals are
completely fused, they form a )
corolla tube. The calyx and | Fig. 2.2: Structure of flower (bisexual), showing male and female organs
corolla together are called the
perianth. The units of the perianth are called tepals.

¢ The brightly-coloured corolla attracts agents of pollination such as insects and birds

- ~ TR

Pedicel




3. Androecium

The androecium is the male whorl of the flower and is found

inner to the corolla. Anther Pollen grains

Its units are called stamens or microsporophylis. N

Each stamen is made up of a slender flexible filament and f’j“%
swolien anther. j\;\;}”}
The anther is the male reproductive organ of the flower, which Filament W
bears microsporangia. A typical angiosperm anther is bilobed

with each lobe having two theca, /i.e., they are dithecous.

The anthers (microsporangia) produce microspores Section of anther
(pollen grains) which produce male gametophyte. -

The filament bears and supports the anther in the most suitable i amen

position for pollen transfer to take place. Fig. 2.3: Stamen with their cross sections

4. Gynoecium .

The gynoecium is the fourth and the innermost whorl of the
flower.

It represents the female whorl of the flower.

The units of gynoecium are called carpel or pistil or
megasporophyll.

Each pistil (carpel) consists of a basal, swollen portion, the
ovary, from which a long and slender style arises. The stigma is
found at the tip of the style.

The elongated style bears the stigma in the most suitable
position for receiving pollen during pollination.

The ovary internally contains the ovules or megasporangium.

Stigma
Style
. Ovary
: Section of ovary
‘L Thalamus . (showing ovules)
Pistil (Carpel)

Fig. 2.4: Pistil with their cross sections

The sticky stigma at the tip of the style can receive or trap the pollen grains.



