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rotutinnml apwed of the armature increases ((The phrase back emf is used to indicate
un em! thet tends 10 reduce the supplied current.) Because the voltage available to
supphy current equals the difference between the supply voltage and the back emf,
the current in the rotating coil is limited by the back emf.

When a motor is turned on, there is initially no back emf, thus, the current is
very large because it is limited only by the resistance of the coils. As the coils begin to
rotate, the induced back emf opposes the applied voltage, and the current in the coil
i» reduced. If the mechanical load increases, the motor slows down; this causes the
back emf to decrease. This reduction in the back emf increases the current in the coils
and therefore also increases the power needed from the external voltage source.

For this reason, the power requirements for starting a motor and for running
it are greater for heavy load than for light ones. If the motor is allowed to run under
no mechanical load, the back emf reduces the current to a value just large enough to
overcome energy losses due to internal energy and friction.

If a very heavy load jams the motor so that it cannot rotate, the lack of a back
emf can lead to dangerously high current in the motor’s wire. If the problem is not
corrected, a fire could result.

1. HewEd fagauerh it w1 3w ?
(1) Terah feay g fmfor w
(2) TerEren fagavare i
(3) gahE a7 Fmin w0
(4) hE 31 el
What is the role of a battery for a motor ?
J,lr)’ To generate a current by rotating a loop
(2) To supply current to the loop
(3) To generate a magnetic field
(4) To supply mechanical energy
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2. W ) Rgame Tee F1 o 7
(1) I Wewn an agal
(2) IR Mewie fagavam s da
(3) R Iwywn wifyw @l Pmfn w@
(4) TR dewE fed vhws w4 g

Why is back emf important in a motor ?
(1) It increases the speed of the motor
(2) It reduces the current in the motor
(3) It generates useful mechanical work
(4) It reduces the torque of the motor

3. WA I FAR fAgavare geardien gu A1 1 3w ?
(1) o qrar g qu Ao s
(2) RO FIHEH YR GY I el
(3) RV FAATE VAFR U I A
(4) FRU gEardien war fageme T|aq

Why is the current initially very large when a motor is turned on ?

(1) Because the back emf is very strong

(2) Because the mechanical load is very heavy

(3) Because the resistance of the coils is very high
(4) Because there is initially no back emf

4. g1 AR Fife YR e, degl Al fagamee v 2 7

(1) o 789 T&d
(2) d dred
(3) 1w &

(4) A AR FIEE afomw gra

What happens to the back emf, when the mechanical load on the motor increases ?
(1) It remains the same

(2) Itincreases

(3) It decreases

(4) It has no effect on the motor
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8. = e yfaftem e zweT W w7
(1) umaf fagammas amgd
(2) WM AT |9Te e
(3) umarh frgamrEren FuAAYRS WwEEE 359 faga vaw 0F wEa
(4) W &M HO UieEA
What can happen if a heavy load is given on a running motor ?
(1) The back emf increases
(2) The motor continues to operate normally

(3) The lack of back emf can lead to dangerously high current
(4) The motor stops working

o= T AR N %. 63 10 HtIm wn.
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HITE VTN A @ i JeTete .
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Read the following passage and answer the questions 6 to 10.

Galileo did not excel in the skill of preparing or reconstructing star-charts.
However  he focused his binoculars towards the skies and offered a natural explanation
of what could be seen. This is what made his astronomy revolutionary. The result
was that man disappeared from the moon and was replaced by mountains. However,
eventually his astronomy became dangerous, because it shook the premises about
the world which were so taken for granted by the powerful classes and the church
which served them. This could potentially challenge the entire social structure. Any
person who dared to do this, had to accept the risk therein.

Science is not just a collection of experimental information. Any given experiment
1s not considered as great, unless it offers a conclusive solution to a controversial
theory. Similarly, unless it offers a plausible explanation to perplexing experimental
data; or it helps predict the conclusions of an experiment which has not yet been done,
the said theory is not considered as a great leap forward. If one wishes to see the tight-
knit interrelationships between science and production; between the ascendance of
new capitalism and the era of local discoveries, one has to study the trajectories along
which the center of science in Europe has shifted. Leeuwenhoek, a gatekeeper in Delft,
sharpened the lens he was using and created the first good microscope out of it. He
used it to observe droplets of water and the small microbes therein. The Royal Society
of London sent its secretary to meet Leeuwenhoek, and published his research articles.
This very society had earlier published Ready’s writings against the school of ‘Arbitrary
Creation’, which eventually helped to solve the very real problem of food-stock. The
idea of giving the credit of an invention to its first author is a comparatively new idea.
Even Newton was averse to the idea of bringing his inventions into the limelight. The
tendency of hiding valuable secrets in the form of monopoly is even more deep rooted
as one travels back in the past. The process changes because of the social nature of
production, however, the tools of production are privately owned and hence, patents,

guilds and monopoly are insisted upon at the level of technique and production
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6. W IaruTEEA qEtR B faur fftmen w2 ¢
(1) cema daa Qremwd adarcars & Fom= HfaTgse mufiEy ywifma &
J2) =4 R g " w@ R o
(3) fawmma wrifhve wifedtn w=g F@a A
(4) weher=h wog ayfE A

Which of the following statements holds true according to the passage ?

(1) Royal Society of London refused to publish the research articles written
by a gatekeeper named Leeuwenhoek

(2) Church served the powerful classes

(3) Science does not include a store of experimental information
(4) The idea of copyright is modern

7. T IAAHER 922 9 HeheHi= HE CRel Aat Hrot
(1) fosmma sidm uar 39 &
(2) ITEATE YA @eht AT SEaT
(3) Taa WM™ ez qTal <d
44) A SIS TSI ATiRdE easdien fred

According to the passage, patent and copyright are insisted upon because
(1) One cannot take any risk in science

(2) Tools of production are privately owned
(3) Royal Society approves the patents
(4) They offer an explanation for perplexing data

8. TEHAT TaER wEe faga faey wewmen wt ween s ¢
(1) wma yEifie wfgdtar @99 Fqal
() =M@ IfrF &3 aeed
(3) A FisaTa qrev=An i wsdte fired
(4) @ Toat A 9= gl

When is a theory considered as very important, according to the author ?
(1) It does not contain experimental data
(2) It changes the centre of science
(3) It offers an explanation to perplexing data
(4) It is accepted in the Royal Society
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9. ifffrae e WiwEE® H1 3€ a1 7
(1) TN FHHET WgA Aq T
(2) e fxttorge SgETEn Bv@ T gren
(3) wm @mfas vk ¥
(4) G T T YT TETEAA HedH TS §1eU a8
Why did the astronomy of Galileo become dangerous ?
(1) He could not prepare star charts

(2) His observations were responsible for disappearance of man from the moon
(3) He offered a natural interpretation

(4) He challenged the axioms about the world which the powerful took
for granted

10. 31 IATAHER HAGAgH Fd Hct ?
(1) “En freamamga =Emer saaen
(2) wafe waTSeTEEde e
(3) Ieogd ST fagia migen
(4) fm g avEn frsae Figw &
According to this passage, what did Leeuwenhoek do ?
(1) He created a food reserve out of small microbes

(2) He supported the established social system
(3) He proposed the theory of arbitrary creation
(4) He sharpened the lens and observed small microbes

Wi I AA TF F. 11 15 S,
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|
ORI, AWM (ii) e 2, >C = O Y = wgmen $A (R, —C = R, where

OH
|
R, =R, or R, # R)) 31 RIama. Faifel T N FAFie e A &4 — C = O, Hiaiadiet
OH OH
I I
s e AR v 3P TR R Sgmen R 3 (H —C = 0 and R—C = 0)
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CHO
I
HO— C — H
|
HO— C —H CHO

I |
H— C —OH OR (HO— C — H),

H— C —OH CH,0H
| LEIEEiRSIEE]
CH,OH
HArord GG==T

WA FEH AT, M G AT AN Y9 I B T A fervafEss IR
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Sy Jrear nfo e TR HaY R e o wrh gdur wiom IR ar. T e T

““I SPACE FOR ROUGH WORK P.T.O.

q’
D



B 14 R17

wfafafesfon, vam yfas vem anema arm oo fasg fRwin assermm/ gREed Ham.
H 8

N\
(
|
HO — C*— H
I
CH,0H
freptmadiee

m ot v mmmmm#mmmmm AT
=n e s wfafafasfoarh @en o0 (Ge n = FEE ) @ pfe @), s g
@ W3 e fam wreaa s oA, w angdra fafau e T2 smor= s
we wagdt, wfn wn weAeEn frnare e sugEm A,
Read the following passage and answer the questions 16 to 20.

Many organic compounds contain carbon (C), hydrogen (H), oxygen (O);
and some of them also have additional elements such as nitrogen (N), halogens
(X = Cl, Br, I) etc. The bond/s between the atoms in organic compounds are covalent,
and are indicated by a ' - ', eg. in methane, CH,, each hydrogen and carbon has a
single covalent bond.

Organic chemistry is also called the chemistry of functional groups (an
atom or group of atoms that confers specific characteristics to that compound)
eg. the functional group (FG) is hydroxyl, — O — H and the compounds formed
are alcohols (R-O-H) where - R is alkyl group (—R is — C_H,,., and ‘n’ is the
number of carbon atoms). The FG carbonyl > C = O has two arrangements:

H H H

I I
(i) aldehydic, — C = Q the compound is aldehyde (H—C = Q or R —C = 0)

(0)
_ Il
and (ii) ketonic, >C = O and the compound is ketone (R, —C = R, Where
= Ry or R, # R;). The combination of carbonyl group with hydroxyl group

OH
I

gives — C = O i.e. carboxyl functional group, and the compounds formed are
OH OH

carboxylic acids (H —C = 0 and R —C = 0). Carboxylic acids react with
alcohols in presence of concentrated H,SO, yields esters, whose general formula is

WSS WIS AP / SPACE FOR ROUGH WORK
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(H—C —ORor R—C _OlehereOR = R, or R # R,). The characteristic

properties of esters are because of — C — O — functional group.
Bodies of living organisms contain large number of different biomolecules eg.
O H O
I II
carbohydrates, proteins (contain —C — N —), lipids (contain —C — O —) etc.
which constitute their structure, and are also part of various physiological processes
taking place in them. Thus, hydrogen forms only one, oxygen forms only two, nitrogen
forms only three, and carbon forms only four covalent bonds.

Though most of carbohydrates are represented by a general formula Cx(HQO)y
i.e. hydrates of carbon, they are chemically polyhydroxy aldehydes (or ketones)
eg. CgH,,O¢ is either glucose or fructose or galactose. They cannot be hydrolyzed
further, hence are called monosaccharides. Disaccharides eg. sucrose, C;,H,,0,;,
on hydrolysis (using one H,O) yields two molecules of monosaccharides: glucose
and fructose. Trisaccharides eg. raffinose, C,gH;,0, ¢, on hydrolysis (using two H,0)
yields three monosaccharides one unit of each: glucose, fructose and galactose.
Polysaccharide eg. starch, (C¢gH;yOg) , is a common ingredient of food grain, on
hydrolysis yields a very large number of units of glucose.

Monosaccharide with an aldehydic carbonyl group is called aldose, and their
names will have suffix ‘ose’ eg. Mannose, C;H,,0¢. While that with a ketonic
carbonyl group is called ketose, and their some names end with ‘ulose’. These names
are further modified in accordance with the total number of carbon atoms in the

monosaccharide eg. Mannose, C¢H;,0¢ can also be called aldohexose.

CHO
I
HO— C—H
I
HO— C —H CHO

| I
H— C —O0OH OR (HO— C — H),
I |
| Structure of mannose
CH,OH
Structure of mannose
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The smallest aldose, and the only one whose name does not end in “ose”, is
glyceraldehyde. 1t has a chiral center or has an asymmetric carbon* atom (a carbon
atom bonded to four different atoms or groups). A molecule with a chiral center has
a pair of enantiomers which are related to each other as object and its mirror image.
Each isomer of this pair rotates the plane polarized light in equal magnitude but in
opposite directions.

H ,0
%
4
|
HO — C*— H

|
CH,OH

Glyceraldehyde
This property (optical activity) is shown only by those organic compounds which
have a chiral center. One can arrive at the number of optical isomers using the
relation 2", where n is the number of chiral centers. The molecules having the same
molecular formula but different structures are called isomers. If the isomers carry
different functional groups, they are called functional isomers, and the phenomenon
is called functional isomerism.
CH,4
|
16. 1 H _C — OH ™S4 C4(H,0), 3
I

(ﬁ—OH

O
(1) ISHEN, Th FlEICH AR (2) TEEHISTRA TR, U HTElEH R
(3) T, o= weics am (4) T HreicE T

CH,
I
The compound H _C — OH i.e. C3(H,0); is

C— OH

I

O
(1) Aldotriose, a carbohydrate (2) Dihydroxy triose, a carbohydrate
(3) Ketotriose, a carbohydrate (4) Not a carbohydrate
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17. 81 ‘A’ I Fef 399 (dF H,0 aI9ed) drg qhfRdta ¥4 31601 T "I Theh, T

PRI T TN QI Teheh TR B, R A’ X Y 2 3.
(1) C24H44022 (2) CQ4H48024
(3) C24H4202 1 (4) C24H40020

The compound ‘A’ undergoes hydrolysis (Using three H,0) under appropriate
conditions to form a unit of glucose, a unit of fructose and two units of
galactose. The molecular formula of the compound ‘A’ is

(1) Cy4H4407; (2) Cp4H4g024
(3) Cp4H405 (4) Cp4H40020

18. msﬂaﬂﬁaﬂ;mwhégﬁwa?'a' = Fradd FGH IR 7

CH,OH H—C =0
l |
C=0 (HO—C—H),
| |

(HO— cI: — H), CH,OH

CH,OH
(1) A nfr B & baa werieni= sfafafashin smda
(2) A 3f B & v uwRwEl fhacas Te qug Ined
(3) A anfr B # vadw=h wfafefeshia anfor frarens e g anga
(4) A Ifor B & YRt sfafafasia Tt anfor forarcre e awgEtdl anfga

Which of the following option is correct about compounds A and B ?
A B
CIH2OH H—C =0
|
C =0 (Ho—(l:— H),
I
(HO—C — H), CH,OH
I

CH,OH
(1) A and B are only optical isomers of each other
(2) A and B are only functional isomers of each other
(3) A and B are optical as well as functional isomers of each other

(4) A and B are neither optical nor functional isomers of each other
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(IJHQOH
C =0
| . .
19. (Ho_C_H)Bngﬂ 3R anfer wma wfeffrsfiarn S HTRA.
CH,OH
(1) feRwar, 4 (2) frRwdlw, 8 (3) IceRwE, 4 (4) cESRTEM, 8
(i‘,H20H
CcC =0
I
The compound (HO— C— H);is a and has pairs
of optical isomers.
CH,OH

(1) Ketohexose, 4 (2) Ketohexose, 8 (3) Aldohexose, 4 (4) Aldohexose, 8

20. QAT Fordt Ty v Srmfaa gEada ?

H
NN
N
H—C —OH H—C-—Cl C
I | |
(I:H2 CH;, CH; —C — OH
|
CH, H
A B C

(1) BFRANMB (2) SRAFNNC (3) TR B C (4) T @
Which of the following compounds will show optical activity ?

| I XN S
H—C —OH H—Cc—Cl C
I | I
(|3H2 CH; CHj —(II — OH
CH, H
A B C
(1) Only Aand B (2) Only Aand C
(3) OnlyBand C (4) All of the above

oAl HIMTEIS AN / SPACE FOR ROUGH WORK

D



E! 19 R17

WEN™ I AT WL . 21 AW, . 28 HIw W,

WA SIS T JFOHIA F&AN, HA2, Aaeq) At defors gaed, snfds nea @ tdha
A= 337 e~ vl e o M A7) s, FR, A A A wae,
st wee & et A 23 TG FOHT AT g FAvAT o G e 3ee Sk,
A T@ THITE TR WRATHN JTeh G A0 A AT NI Go5 FHOT T FHTIR
ST W2 O I 3 W AT, AR AU A A favg e de
WTATA STHeTaa ram T T T R U W@, G a1 data B T e 39 Ao
R R Y ST S SR S ———— s Sy -
yamoma e -SrfmfiE s w1 e
et fvay, (3yfaorda fare %8, (4 s, ot 3 i sifremriEme - S
IO THITT & (51 /IR0 AT TS,

ArfeaEds AR T AT RV . A TEET NATE N H2EAbA ] 9d TAIeagead
Friem wo IR, s Wi da SRTen A AT fael witeer 3 e . saEE Fede
AR, T T Miaed 3| Fsrd FeEa™ gEd A8 ), Tdiegas TR Fee AR

FA JTEARE! ). HIN RO AGEE AT € SHRISAT AR SUSUATE IaRIan 3Aan Tfaeht A,
foreror yAR T ARSI ST 2vara o= daldies 9 Infie aaedins SAeEEEE IGRAdETs) SR
TR IS M IS 1R, @ 9 @ 76 ol il Tl a1 WrTa SJaaar faengd Tg0 weg
war. i e aqgfudt s rETaTe fre T S g i fasm 3. v fafie sreErmRgd
ot e s s = St Rt ST S ) Ao wr
W1 = T A foiedn saamEr=an TEaat aded .
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Read the following passage and answer the questions 21 to 25:

In the post-independence period, the national government made the anti-caste
campaign a part of its state policy, through propaganda, laws, educational concessions
to backward castes, financial aid and reserved jobs. The efforts of the national
government to destroy the caste system by providing propaganda, laws, financial
assistance to the backward castes and reserved jobs have continued unabated.
When India ranks high among the leading democracies of the world, it cannot be
acceptable to discriminate between people based on birth in a nation that is the
cradle of democracy. Since the basic principles of democracy are against the caste
system, it came to pass that the caste system cannot continue in democratic India.
The efforts made by the government in this regard have been very successful and the
rate of education among the backward castes is increasing. To the extent that the

lower castes become educated, the distance between the castes will dissolve.

We will try to analyze whether the caste system survives in India today or not on
the basis of the following factors. Existence of caste system depends on the following
qualifying factors. (1) Determination of prestige by birth, (2) Prohibition of choice of
profession, (3) Prohibition of exogamy, (4) Discrimination between castes in social,

political and religious rights, (5) Superiority of the Brahmin caste.

The vitality of the castes can be imagined from their existence in the society.
Therefore, on the basis of these five aspects, let us now discuss the existence of the
caste system. According to the scholars of caste system, the caste system has been
eradicated. Today, a person’s reputation does not depend on the caste he is born into.
Freedom of choice of occupation has been granted to everyone by the Constitution
itself. The social superiority of Brahmins has always been usurped from them. From
all these things it is not a problem to draw a conclusion that the caste system has
almost been destroyed.
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Freedom of choice of profession has been granted to everyone by the constitution
itself. It is no longer possible to force the child of the matangas to remain a matanga.
It is no longer possible to decide which occupation one should do according to caste.
The spread of education and the educational and financial concessions given to the
backward castes have forced the society to adopt a liberal policy towards business.
Although this is true, some castes prefer to stick to their traditional ocwpaﬁons.
This is also a fact. A person takes two things into consideration while choosing any
business, profit earned and the social status acquired through the business. According
to Davies, the prestige of any social place depends on the importance of the occupation

that the place has to offer.

21. G i o e T @ o
() SR R AP Seshied Rreurean aree SATmeS Frih wHar F
AU Ted B
2) Wewa fatdia gu ? YIvEd e ae T
(3) - sl TR e AT W e A Tt T FH B wew A
(4) m%mmaﬁamaa@wmm%

Which of the following statements is not true ?

(1) Increased level of education among the socially backward sections helps

to bring the social equality

(2) A society without discrimination is not a principle of sustainable
development

(3) Provisions in the Indian Constitution and government policies help to -
reduce caste discrimination

(4) The basic principle of democracy is against caste system
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22. T FvR Rym W am 7

N, g fyww @0 ¥ ware R g .

v-fl. A fTwa FH ST AT ST Freren Seafirs faea wgeTen 3@ .

%, W oo w o 3 Sl e dneiEt 9 IR, e MR dHed S
SEEN ot e g AT

(1) A qH

1(2) X, ¥

B) #,®

(4) O Frd T@

Which of the following statements is correct ?

A. Absence of social inequality is a sign of development of India.

B. Educational development among backward elements is not important to
reduce social disparity.

C. Indian society stands on the boundaries of class and caste, so the caste
system has not been completely abolished in Indian society.

(1) A,B,C

(2) A, B

(3) AC

(4) None of the above

23. mmmmﬁmmw@?

(1) S=T=AT SAYURET Ao |rTres wfasar

(2) SAREH Ff § AR g favg R

(3) TR, Tohr 3nfor e Jrftreri=an et SrEomT 9T
(4) ==Er Pede @ Tw

Which of the following statement is not true for existence of caste system ?
(1) Social status based on birth
(2) Doership is an important issue for caste system instead of birth
(3) Favoritism towards socio-political and economic authorities
(4) Lack of freedom of choice of occupation
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24. Grefte faymrn fmm =

S w7 o A v wfiser wn e wea feview sysamErE
WECTER TS .

9. EgE! Fae wEE @ SeEE gt 3 e nfor sraeem feed amtiie
witrat amn fomm saft F@ e

(1) el e faum o e H faum= 9 Fro am

(2) =t g faum T o H v 1 Frw i

(3) faum ¥ WR, T 9&

(4) foum 31 9%, T TN

Consider the following statements :

A. According to Davies, the prestige of any social position depends on the
importance of the business assigned to that position.

B. While choosing a business, a person thinks about the financial gain
from that business and the social prestige gained by the business.

(1) Both of the above statements are true and B is the reason for statement A

(2) Both of the above statements are true and B is not the reason for statement A

(3) Statement A is correct, B is false

(4) Statement A is false, B is correct

25. WA FoR Ry a9 o 7

A, =aar fFadem weams srd-srdatie Yewr st v Ted 8.
3¢ =aar Faswren Jgraard e e R sar st @ty - il

AT Ui = Faediges 8 1R,
% wmfors snfor uride sfaser € sgewr Feadiat svmm s aed .
(1) 3, (2) ¥, % (3) ,« (4) =@ wd

Which of the following statements is true ?

A. Freedom of choice of occupation helps in reducing caste discrimination.

B. Development of the liberal policy of choosing occupations is due to the
spread of education and concessions to the socio-economically backward

sections.
C. Social and religious prestige has no influence on career choice.
(1) A, C (2) B,C (3) A B (4) All of the above
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