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Higher Secondary Sample Question Paper

Guidelines for the preparation of question paper

10.

11.

12.

13.

14.

15.

16.

Question paper may be prepared in accordance with the design and blue print so asto ensure
fair distribution of Curriculum Objectives/ content areas and types of questions.

Questions should be based on the Curriculum Objectives.

Curriculum Objectives can be clubbed or can be split into shorter chunks, whenever necessary,
for framing questions.

Questions for assessing higher order mental processes should be framed, focusing on the
ability to apply, analyse, evaluate and think creatively.

Different types of questions - objective type, short answer type, essay type etc., shall be
included in the question paper.

There need not be separate sectionsin the question paper for different types of questions.
Questionsthat test mererecalling and rote learning shall be avoided.

A fair distribution of open-ended questions shall beincluded to promote divergent and creative
thinking.

Question texts and the directions given shall be ssimple, clear and comprehensive.
Objectivetype questions should aim at testing higher order mental processes.

There shall not be arigid pattern regarding the type of questions, number of questions and
order of questions.

Questionsshall belife-related

Questions shall bein accordance with thelearning activities.

Careshall betakento avoid gender bias, communal sentiments etc. in the questions framed.
Adequate hintsfor answering the questions shall be given, wherever necessary.

Choice of gquestions may be given only upto a maximum of 20% of the total score. While
giving the choice, due attention shall be given to select the same content area/ curriculum
objective, scores, mental processesinvolved etc.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

The duration of the examination will be 2 hrs for subjects having 60 scores and
2'/, hrsfor those having 80 scores, in addition to the cool off timefor 15 mts.

Question paper shall be bilingual (English and Malayalam) except in languages. Technical
terms can betrandliterated wherever necessary.

Scoresfor objective type guestions shall not exceed 20% of thetotal score.

Maximum score for a question shall not exceed 10% of the total score. However in Botany
and Zoology amaximum of 5 score can be given to aquestion. Fractions may be avoided.

All questions should have an entry level, so that all learnerswho have undergonethelearning
process can get the minimum score. However, the possibility of applying higher order mental
process, considering the different level s of the learners shall be taken into account.

Score should be noted in the question paper against each question and word limit may be
specified wherever necessary.

Score shall be given to aquestion in accordance with themental processesinvolvedinanswering
it.

The possibility of using asingle question text as the question text for other questions can be
explored.

While setting a question paper, the time allocation shall be in accordance with the time for
reading the questions and thinking, planning and writing time of the answer.
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Guidelines for the Scoring Indicators

1. Scoring indicators should reflect the mental processesinvolved in answering that question.
2. Conceptsto be eval uated should be clear and specific.

3. Scoring key for open-ended guestions shall give due consideration to afairly wide range of
possi ble responses. It may include sequencing of ideas, relevance, originality, creativity, level
of thinking, presentation etc.

4, Thescoring key should indicate the split up scoresfor the essential lower order mental processes
and the higher order mental processesinvolved in the answer.

5. Reasonable split up may be given for the scores.

6. While evaluating the ability to expressthe knowledge constructed by thelearner, limitations
inlanguage shall beignored.
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Guidelines TE - Subject Specific

1.  Whiledeveloping question paper care should betaken to avoid diagramsfrom local text book.

2. Careshould betaken to avoid those questions aimed to assess the drawing skills of the learner
directly, asit isevaluated in CE and PE. But different formats of diagram such as schematic

diagram, Flow chart, graphs, etc can be included to assess the conceptual knowledge and other
mental process

3.  Thecool off timeis of 15 minutes
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General Guidelines — PE - Science

The essence of science education is learning by doing. So practicals are inevitable in science learning.

Through practical, it is aimed to develop various experimental skills such as preparation for the work,
specificity and accuracy in carrying out the experiment, controlling variables, measurement, proper recording

of'the data etc. Hence assessing and evaluating those skills attained by the learner through the practicals

become a part of the curriculum. For this purpose usually practical examinations are conducted. At the end
of'the first year there is an internal evaluation. To standardise the evaluation system and to give more

authenticity external practical evaluation will be conducted at the end of the second year.

Maximum score for the PE is 20 and for Zoology and Botany it is 10.

Time allotment for one batch of students should not exceed 3 hrs

Detailed discussion on distribution of scores and scoring indicators should be done in the cluster.
An elected senior teacher of the cluster will be the chairman of the cluster

Maximum duration of being chairman of the cluster is limited to 3 years

The responsibility of distributing external invigilators for the PE is for the cluster

Being external evaluator in a same school for continuous years is not permitted. Minimum of two
years gap shall be maintained.

Teachers of two schools are not permitted to conduct practical examination as invigilators mutually

Answer sheets of the PE should be kept by the principal of the school, which is considered as the
cluster capital for 6 months

Number of students in a batch is limited to 15. However a minimum of 5 students are required for
an additional batch.

Students are not permitted to attend PE without the submission of the record.

A single entry practical record should be maintained for recording I year and II year laboratory
works. A separate rewritten document is not needed. (Record book is used by the learner from Ist
year onwards in the lab for entering observations and calculations regularly)

The record to be submitted in PE should be verified and approved by the concerned teacher.

Role of the internal examiner is to provide necessary facilities for the smooth conduct of the
examinations as per the direction of the external examiner.

Viva voce should be based only on the experiment, which is assigned to the student for PE.
Otherwise it may cause stress and strain in the student.

Each student need not be called on personally to attend the viva voce. Instead viva voce shall be
conducted in an informal and interactive manner during the PE itself to evaluate the conceptual
knowledge in the experiments that are assigned to them.
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Guidelines PE - Subject Specific

Theduration of PE isthree hours. out of it 1% hoursisto be used for doing 1 experiment from
first year, and the next 1¥2 hoursfor 1 experiment from second year

Scientific calculator/Clark's table may be used for doing the calculations. (Programmable
calculator should not be used)
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Cutticulum Objectives

10

11

12

13
14

15

16
17
18

Toget anideaabout frictiona eectricity, chargesand their propertiesthrough simple experiments,
problem solving discussionand I T

To understand Coulomb’ slaw and extract it to find the forces due to multiple electric charges
and continuous charge distribution through discussionsand solving numerical problemsingroups.

To develop anideaabout Electric field and to study the electric field due to a point charge and
dipolethrough discussions and solving numerical problemsin groups.
To understand the behaviour of dipolein auniform electric field through discussionand I T.

Todevelop anideaabout €l ectric potential, potential difference and to study the el ectric potential
dueto apoint charge, dipoleand system of chargesthrough group discussion and solving numerical
problemsin groups.

To derive amathematical expression for electric potential energy of asystem of point charges
and electric dipolethrough general discussion and solving numerical problems.

Tounderstand Gauss stheorem and apply it to find electric field dueto aninfinitely long straight
wire, uniformly charged infinite plane sheet and uniformly charged thin spherical shell through
general discussion, group discussion and solving numerical problemsin groups.

To distinguish between conductors and insulator, free charge and bound charge through
discussions.

To get anideaabout diel ectrics and el ectric pol arization through discussions.

To develop anideaabout capacitor, capacitance and seriesand parallel combination of capacitors
through discussion and solving numerical problems.

Toderivean equation for energy of acapacitor and capacitance and parallel plate capacitor with
and with out dielectric medium between the platesthrough general discussion.

To get anideaabout principleand working of aVan de Graff generator through discussion and
IT.

Tofamiliarisetheideaabout e ectric current through agroup discussion and simple experiment.
To establish the relation between drift velocity, mobility and electric current through general
discussion and preparing notes.

Tounderstand Ohm’ slaw and concept of electrical resistance, resistivity and conductivity through
experiment, simple project and graphical analysis.

To get anideaabout classification of material based on conductivity through discussions.

To get anideaabout colour code for resistorsthrough demonstration and discussion.

To establish the law of combination of resistancein seriesand parallel through experiment and
discussions.
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19

20

21

22
23

24

25

26

27

28

29

30

31

32
33

35

36
37

38

To study the temperature dependence of resistance through simple projects, discussions and
graphical analysis.

Toget anideaabout internal resistance, p.d and emf of cell and combination of cellsin seriesand
parallel through experiments using potentiometer and discussion.

To understand Kirchoff’ s law, Wheatstones bridge and meter bridge through experiments and
discussions.

Tounderstand hesating effect of e ectric current and Jouleslaw through experiment and discussions.
To get an idea about Seebeck effect, thermocouple, thermo emf and application of Seebeck
effect through project, experiment and discussions.

To get anideaabout magnetic field and magnetic effect of el ectric current through demonstration,
discussonandIT.

To understand Biot Sovart’slaw and to apply it to find magnetic field due to an infinitely long
current carrying straight wire and a circular loop through general discussion problem solving
and graphical analysis.

To understand Ampere’ scircuital law and its application to find magnetic field due to straight
and torroidal solenoidsthrough general discussion, problem solving, IT, etc.

To get anideaabout force on moving chargein uniform electric field, and working of cyclotron
through general discussionandIT.

To get an idea about force on a current carrying conductor and torque on current loop in a
magnetic field and electric field through demonstrations, discussionand I T.

To understand the construction and working of moving coil galvanometer and its conversion to
ammeter and volt meter through project, and discussion.

To get anideaabout how current loop act asamagnetic dipole, its moment and torque acting on
amagnetic dipolein auniform e ectric field through demonstration discussion, and I T.

To make acomparison between solenoid and bar magnet through group discussion, experiment
andIT.

To get anideaabout earth’smagnetic field and its source through general discussionand I T.
To distinguish between para, dia and ferromagnetic substances through demonstrations and
simple experiment.

Tounderstand Electromagnetic induction, Faradayslaws, induced emf, Lenz’ slaw, Eddy current,
self and mutual inductance through experiments, general discussion, group discussion, solving
numerical problemsetc.

To get anideaabout alternating current and its Peak and rmsvaluethrough I T, discussionsand
drawing graph.

To study LCR seriescircuit and resonance through experiment, I T and discussion.

To get anideaabout power in AC circuits and Wattless current through discussion and solving
numerical problems.

To study the working of an AC generator and transformer through aproject, I T discussion and
fieldtrip.




Higher Secondary Sample Question Paper

39

40

41

42

43

45

46
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48

49

50

51

52
53

55

56

57

To familiarise the history of electromagnetic waves (Maxwell, Hertz Bose, Marconi) through
discussion.

To acquireaclear ideaabout el ectromagnetic spectrum, including elementary factsabout their
uses and propagation properties of the atmospherewrt various parts of el ectromagnetic spectrum
and green house effect through seminar and panel discussion.

To develop a clear idea about refraction, total internal reflection and its application through
demonstration, I T, ssimple experiments and discussions.

Todevelop anideaabout spherical lenses, thinlensformula, lens makersformula, magnification,
through demonstration, simple experiments, I T and discussion.

To understand power of lensand combination of thin lensesin contact through experiments, I T
and discussion.

Toanaysetherefraction and dispersion of light dueto aprism through, demonstrating experiments
and discussions.

To identify the reason for blue colour of sky, reddish appearance of the sun at sunrise and sunset
through discussonandIT.

Tofamiliarisetheworking of simple microscope, aastronomical telescope and their magnifying
powersthrough demonstration, discussionand I T.

Tofamiliarisethe working of aspectrometer and to find the refractureindex of the materia of a
prism through experiment and discussions.

To get anideaabout wavefront, Huygen' s principle, reflection and refraction of planewave at
plane surface using wave front through discussionsand I T.

To get an idea of coherent sources, sustained interference and expression for band width in
Y oung’ sdouble dlit experiment through discussionand I T.

To develop the idea of diffraction due to asingle slit and width of central maximum through
discussonandIT.

Tounderstand the difference between interference and diffraction through analysis of graph and
discussion.

To get anideaof resolving power of microscope and tel escope through discussions.

To devel op the concept of polarisation, plane polarised light, Brewster’ s law, use of polarised
light and polariodsthrough demonstration, discussionsand I T.

To get aclear ideaabout photo-€l ectric effect, Einsteins photo el ectric equation, particle nature
of light and photo cell through discussionsand I T.

To devel op the concept of matter wave, wave nature of particles, De Broglierelation, Davission
and Germer experiment through discussionsand I T.

To understand and particle experiment, size of the nucleus, composition of nucleus — protons
and neutronsthrough discussionand I T.

To develop the concepts of Nuclear instability —radioactivity, Alpha, Betaand Gammaparticles/
rays, their properties, radioactive decay law, explanation of o -decay, -decay, -decay through
discussonandIT.

10
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58

59

60

61
62

63

65

66

67

68

69

70

71.

To understand mass energy relation, mass defect, binding energy per nucleons, itsvariation with
mass number through discussions analyse of graph.

To familiarise nature of nuclear forces, nuclear reaction, nuclear fission and fussion through
discussion analysisof graph, IT and seminar.

To develop the idea of energy bands in solids, difference between metals insulators and
semiconductors using band theory through discussionand I T.

Tofamiliariseintrinsic and extrinsic semiconductor through discussionsand I T.

Toget aclear ideaabout P-N junction, semiconductor diode, itsforward and reverse biasthrough
discussions, experimentand I T.

Tofamiliarisethediode asarectifier through experimental discussions.

Tounderstand solar cell, photo diode, LED, Zener diode as voltage regulator through discussion
and experiment.

To develop clear ideaabout junction transistor, transistor actions, characteristics of transistor,
transistor asan amplifier and oscillator through discussions, experimentsand I T.

To devel op the concepts of ogic gates and ideas about | C through simple experiments, projects,
discussionsand IT.

To understand elementary idea to analog and digital communication need of modulation,
amplitude, frequency and pul se modulation, el ementary ideaof demodul ation through discussions
andIT.

To develop the concept of datatransmission and retrieval —fax and modem through discussions
andIT.

Tofamiliarise propagation of EM wavesin atomsphere sky and space wave propagation, satellite
communication and application in remote sensing through discussionsand I T.

Todevelop clear ideaof 2 wirelines, cables, telephoneslinksand optical communication through
discussionsandIT.

To develop the elementary idea of LASERS and light modulation through discussionsand I T.

1"
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Mental Process

10

Retrieves/recoll ects/retellsinformation

Readily makes connectionsto new information based on past experience and formulatesinitial
Ideas/ concepts.

Detectssimilaritiesand differences

Classifies/categories/ organisesinformation appropriately

Trandates Transfer knowledge/ understanding and appliesthem in new situations
Establishes cause- effect relationship

Makes connection/ relates prior knowledge to new information/applies reasoning and draw

inferences.
Communi cates knowledge/understanding through different media
Imagines fantasi ses/designs/predicts based on received information.

Judges/apprai ses/eval uatesthe meritsor demeritsof anideal/ devel opsown solutionsto aproblem.

12
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Weightage to content areas

No Unit/Content Area CO Score % of Score
1. | Electrostatics 3.4,7 7 11.66
2. | Current Electricity 15,23,21,20 8 13.33
3. | Magnetic Effects of 33,25, 28,27 8 13.33

Electric current and
Magnetism
4. | Electromagnetic 34,36,37 7 11.66
Induction and AC
5. | Electromagnetic 39,40 2 3.33
waves
6. | Optics 46,41,53,49, 42 8 13.33
7. | Dual nature of matter 54,55 4 6.66
8. | Atomic Nucleus 57,56,59 5 8.33
9. | Solids and 64,65,61 6 10.00
semiconductor
devices
10.| Principles of 67,69,61 5 8.33
Communication
Total 60 100
Weightage to Type of Questions
No Type of Questions Score % of Score
1. Objective 12 20
2. Short Answer 42 % 71
3. Essay 5 9

13
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Blue Print
No Unit/Content Area Type of questions Score | % of
Objective Short Essay Score
Answer
1. | Electrostatics s 6 7 11.66
2. | Current Electricity 1 7 8 13.33
3. | Magnetic Effects of 2 3% 2% 8 13.33
Electric current and
Magnetism
4. | Electromagnetic Induction 1% 5% 7 11.66
and AC
5. | Electromagnetic wave s 1% 2 3.33
6. | Optics 1 4 3 8 13.33
7. | Dual nature of matter 1 3 4 6.66
8. | Atomic Nucleus 1 4 5 8.33
9. | Solids and semiconductor 2 4 6 10.00
devices
10. | Principles of 1% 3% 5 8.33
Communication

14
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HIGHER SECONDARY COURSE
SAMPLE QUESTION PAPER

PHYSICS Total Score: 60

Std. XI1 Time : 2Hrs
Cooal Off Time: 15 Mts

(" INSTRUCTIONS )
1. Answer al questions.

2. Read carefully the instructions given against each question before answering it.

3. Cdculations, figures and graphs should be shown in the answer sheet itself.

4. Give equations where ever needed.

mldeguossBrad

1 apep cansyEBslane om0 af9)memo.

2. 20momBW ag)®MoIm) mmi 80600 CalosyEmIM) cMeo manlclesym mldegweaBsud (waLla] anwlessmo.

3. eemaen)en)sened, al@aned, (1an)e@d apmlal 2omocala|dltd @em gmeowldlensmo.

4. Gounyss TUOLIOD TVANEIEBU §BIS)EeMo.

N\ J
Fill in the blanks Suitably

ailg)Ealo@EIMo al)Glajlon)d:

1 If uni directional property of diode: Rectification,
then the break down action of zener diode: ..........ccccuneee
WeEWOWID a@31000 aLIEIAI : HOHSIHaNVA,
af)BIE8 HAVMAE WEWOUNDG GENIHE WD BRYHM: evvvvvernrrrerrrerrrrvssssssssnsess @)

2. Half lifeof three elements are given in the table. Rank the elements according to their activity
2N MRISHEBRIOS a00aleeLlal allolw)806m e PB:06Maflelen)Mm algle:1o3 Mm@3L10]

0lenIM®. GRAOY @EYHSIAUMWINS @OSITLOIMAODIMTD (B 216 @865 (1)
(Element Half life W
1.Radium 1.6 x10° Years
2. Lanthanum 1.1 x10" Years
3. Phosphorous 14.3 days
ﬁgmxﬂ;o a09al OG)EIQ_OUW
1. coalwo 1.6x10° ai@ao
2. LIAMMo 1.1x10" ai@auo
3. GaNOMJanOMy 14. 3 @&laiavo

3. Figure below shows a search light consisting of a resistor (the filament of the light bulb)
connected to a3 V battery. Draw the equivalent circuit diagram using symbols of resistor and
cells.

15
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3 6I0Ud3 NINQOIW)0, HOMUIqUABML)0 (nIudenilad afleipaad’) DUWe.|SIAM 60) HIVAa] HeLIGlHad
2l(@206M @60¢ H06Mlafldlen)®. oMlqUSleM®Ie HAVERGB)OSW)o TVloenIENHUE Oal
CWOW2}OB06ME @MING DHILIG TVBHLS WW(Wo AUOWEN) B>

1)

Identify the following signals as ASK, FSK and PSK
®069en06m)am milunensglad mlan ASK, FSK | PSK agamlaie® ol@lojolw)e (1)

a. l |'| r I'lll I|'|I |'|| |'|I ||l||
|.| ! II A

I" | lf "-
' |l Il AW |l|l
b, III|||||| |||||||I |-||||I

H II-IIII| II| rrrrrrlﬁl-“-ll-ll | || || |.||~||I||I|

YWV I|I|||||II.|||||I JWITY
Radium has a half life of about 1600 years and instantaneous amount of radium is determined
using the ralation N=N_e™. If the universe was formed five billion or more years, why is

radium left even now?
coOOMING @AWIW) ~ 1600 AIGHAIEM. R)IIWOS OGO  oFHGBUo 50 enilelyend
QIBUEBUEHO) MMM,  MEGajoP}o GOWIWo @RAIGUAHIBH)MN). af)TMIOHOME? (V) 2l

m:N=N_,e™) (™
In an electro magnetic wave electric and magnetic field vectors are given by
B0} HOAUBL® HIMN]E: MONOTINM LIS (Sl HAUBSO) BONMPIS HAUBSO} @IO® M@
DaBlenyam).

E =120Sin(ot + kx)i

B =40x10"Sin(wt +kx)j
a. What is the direction of propagation of electromagnetic wave? (*2)

OOAUBL® SO @OoWo TVEBIBMM BlUd aBOY?

b. Determine the ratio of amplitude of electric field to magnetic field in the case of the above
em wave? (1)

16



PHYSICS

eiss(Sle: anladuwlaa@)o 20ungls:; an1GBWINEW)o @ROLIGLAL)GBOS GPMAIN®O B:6NE)

aflSlen)d.

How can you relate the above ratio with p, and ¢, (2)

&6NB)ailSla] @EMI®OTD [, A0V &, WAOW)o af)eBBOM ITWE|SIOIN0?
Total Score 2

Figure (a) below shows the image observed at the near point of eye by aboy through asimple
microsocpe
830) )51 AINWB EOAEBOMIEHIalenns cmIsslweajoud 680) aIMi@aillom (al@lmilosnio

PO agganoe @RS M)l GHB@IOg 2l @a0em @69 &:06MafldleeaMo.

Eye Focused
on near point

Draw ray diagram which shows the image formation at infinity, so that the boy can observe
it with a relaxed eye. (D)
)5186) Bl @RYWOM)MZIBHIO AlWOIGE (aleVenilosmindm smatlmIGIVIGE &:06m)
MOIMBS O W0 AUODHN)H>.

Distinguish between linear magnification and angular magnification (1)
erlnld 200TlafledsnaHM)o @ROMYEINA MIUTlallednaHMIo @MANENSS QLMo @1d]2)
0lW) & (Total Score 2)

Classify the following statements as properties of ¢ particles and B particles.

069 ®ANIGIEN)IN (AITIMOAUMBHOS O HEMEBBBYOSVI0 § HEMEBBBIOSWo TVANGUDAHUD S

800 ®MOo@NG1E6)b:.

They can interact with atoms and as a result they get scattered while travelling through
matter.

@RQEEBB)20W] MAFOIHS 6)21YYANGB006Mo (BAICIHIENDS BGSAN)EaIOB)EMIOUE GRAITHE
001003 MvocAilenaM).

While coming out from nucleus, they sometimes interact with orbtial electrons and thereby
eject secondary electrons from electron orbit.

M} KlMIE3 WIS a)0Cm)AI)EMINU3 BOBMNIINEE EIB:ESEMHS)20V] DAFOIHS 62 1T
OAVAENENO] LIS G(S0M®HOS DOTVALE]HH)aN).

17
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e The energy spectrum appears continuous due to the creation of very light particles called

neutrino

MRSIEMOWOS B:)0S OB I0G] [lEN)IND®) B:006Mo @RAI HNEIM VU3 ag)MAEE] MIeaIE:(So

@RY6MN) MTIBHIAND).

e The velocity and hence kinetic energy of the particles depend on the energy of parent

nuclei which emit them.

eacenmigloe @RS H6&:MGE: af) DA W)o @RAI RONVAEHLOO|SIAN Gaload My

oMilom @R WoWlajldlenyan).

(2

Identify the following graphs and identify physical quantities on X - axis and Y - axis
@O0V (NaN}BHUB alBlcWla] @Blajdlw)e:. X @GReUamocI®)e Y GROHOBIOAI)0

BO®H @RI aBO@AD GRSWIBE|S)OD)d,

(2)

N
\/ "
10. Fill inthe blanks in three coloumns

I ] [l
Refractive index Critical angle, Polarising angle
n=15 (S R P= s
Photoelectric Equation Graph between incident Slope of the graph
KE =hv-hy, frequency along x axis IVES..oiiiiiienieeiene

and KEon Y axisis a

Magnetic Susceptibility
X, =02

Relative pemeability

I ™ eeeeeeeeeeeeeeee e,

Substance is ........
in nature

6x/2=3

18
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Olanod>s’lal e M
n=1.5

(1510 @3 @RYoUIlud

Gald8en0MVlol) @R oUilud

GaNOG50 AIS(SIE: VAN 0
KE =hv-hy,

M1 (a0l Imav]
af)& M @RYSmilmsleno
00PN af) AL

000l @YSIIavleno ag)s)oo
QUOYEN)M (N0l B0)

@R DClen)o

(Woadlom cayoal]
M@BB:Y0

SHOODH> m)s)mojgﬂameﬂ@
xrm=0.2

10100 eTI0 1V1(0)) RN
MLIEOAI0 OBB®I6M).

11. The height of atransmitting antennais 200m. Radius of earth is 6.4x10°m.

12.

sl.ail. (soBaielaua) 9alcoullenm @RFIMWNS Voo 200 2. @REM. R)AIWOS @Yo 6.4x10°m.

@Ry

a.  Which one of the following is used in TV transmission

9692 |0@MAUVI@ ag@osm sl.ail. (S0BIMaleUd 9alcOUTlEnM©)

(1) Sky wave

(i1) Space wave

(ii1) Ground wave,

(iv) None of the above

M6 HEAIN] MGl GaINl (ODME GAIN] EDO@OMM)2L] Y

b. Find the range up to which the above antenna gives transmission signal 1%
M&HSI@ 2 l0MIZ88 @RAFIM (SOMBIVAlard MIUNGE M@ EOMI B 6N3)ailSlen)

c. Why is it necessary to use satellite for long distance transmission? (1)

3180213)0 (SOMMValaH®) MVIQESEIY (SOMBIVAIU af)DEE06NE @M §OAIWDIAOWVS] QIOYIN)?

Figure below shows a bulb connected in an electrical circuit

2 I@OD03 MO3B1V1F88 TVBBYS WO(Wo (VORL1E)E

Bulb Solenoid

—/

Total Score 3

fO0O00O0L____
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13.

a)

b)

when the key is switched ON the bulb obtains maximum glow only after a shorter interval
of time Which property of the solenoid is responsible for the delay?

uila] 8306M3 ©210® @RMIAITVAO SHFIEMTIM)EUDaHO BO(DED NIUTENT AIEROAUW] (ald0000
M@3H)MBS). GILOFIEMITVIWIMOMW B TVIBOAIQIAET MTII) B006Mo?

(1) Selfinduction (ii) Mutual induction  (iii) Inductive reactance

iv) None of the above

1. ®MV@3a0 DMUMD 2. B})2]03 DWBWHUM 3. HWBWE:S1QI OlOHSMBID
4. DOG®OM)2E)

If the flux linked with the solenoid changes from 0 to 1 weber in 2 sec. Find the induced
emf in the solenoid (1)
GaLOZEMIVIUROW] ENITWE|S) HISENAD abSHTV 2 HAVSNAQEOD06TE a)RIODIG3 Wlar
1 ©aINd @RI @00)MMEAIBsIG EGILOZIEMOIWVIWIGE MABWLT 21Q96a]S)AN &D.a4)o.af)
af. af)(@®?

Ifthe 3 V battery is replaced by an ac source (of 3 V) with the key closed, What will be the
observation? Justify your answer (1)

qdsy5leal 3 6anwds mioQol mogl 80) 3 GAINWS  af).aul. GIVLIFAV HEMES 621V @I
af)am) 20QA0EM MIEBBUBHS) HIEMIMB HFIW)B:. HAMOOTIM TVOW)HB1HO)

Total Score 3

Figure below shows a version of Young's Experiment performed by directing a beam of
electrons on adouble glit. The screen reveals a pattern of bright and dark fringes similar to an
interference as pattern produced when a beam of light is used.

IS eS0M milM&es wenilld Mglenes »semlailg)e@:0ms MSOIW aloleuemamlnmg

2l(@206mM $06Maflalee)M®. AV(BIMIE8 BH2emMAN® @eBaS weniled alg alole:uemoilad
HEIMBOCAIOORIMSBS al0EQEM @R,
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a.  Which property of electron is revealed in this observation (1)
0D Mlo1SUMODIGE MlaN)o MEISESIEMINM aG®) TVIBOAIAEM HAUSIAUH}ANO)

b. Ifthe electrons are accelerated by a p.d of 54 V, what is the value of wavelength associated
with electrons (D)
54 GQIOUWSS HaldFMaUI@E QAUY@IXTVODIM3 )S] DEIBESIEMHU @RYBTVIRICO] 621Q6a]
S0 @PMINR ®oWOOBALIL0 agf)(®?

c. In similar experiment, if the electron beam is replaced by bullets fired from a gun, no
interference pattern is observed. Give reason (1)
2)BHSIT3 H06M2flSISS@IN) TVROMROV B0 Al1BHMOMITY LIS nIlAIM) ald00
MNNBIN BSOS NIB0EM DalCWOIBN)MEO@H:IT3 DAFBNOMAY aldEQEMD H0EMIGIEL af)aNO
@lan)o &006mMo?

Total Score 3
14. Figure below shows an infinitely long straight conductor carrying a current I,

[, #:06n8 aladlenam aigeo MI8a)8s 80} 210e13:006M al@OTIGE $:06mMafldlen) .

a. What is the magnitude of the magnetic field produced by the current carrying conductor at
HP"
Pail@d 9enzosyam 20undls; anlcdaulong @psal &:66nscim)s: (2)

—_— — — —e

14

1

b.  If another straight conductor, carrying a current I, is placed parallel to first one at 'P',
obtain an expression for force per unit length between the conductors (1%)
Pol@d 1,806 alaolenam a6Qo0) aldtiso @RELEAM@IM) M@Imoa0w] aIdenmmeal
B3 210L16E38)S B0}2TQCI03 @PM)EAINQIS)AM NILI0 HOMNSOM)D

c. Interms of force per unit length, define one ampere current (1) (Total Score 3)
30} 2190108 @MEAAR|SIAN MILIODINAG @RSINNOMOMITE 1 ERYMIWA MBI lae)d:.

15. Two charges +3u C and -3 C are separated by a very small distance of 5 m.m.
+31C, 3uC agan 0ene) 21082503 5 2il.a). @RGLIO®IG MA@ §algyan).

a. What is the name of the above arrangement (72)
0D (521H0MOTINMW CaldOINIEM?

b. Ifthe above arrangement is placed in a uniform electric field of intensity 3x10~° N/C with
its axis perpendicular to the field direction, what is the torque acting on it? (12)
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GA@3a 0610 (B2 1d06mo 3X 10° N/C @ 1aioo8s @)emleando 0eIEeS6mls: anladuslod
2106NIA0W] Q12J0G3 @RMIGE GPMYBAINA|SIAN GSOBHE) agf)(@?

c. Ifthe arrangement is placed in a non uniform electric field, what happens? (D)

Total Score 3

2)BSI3 106 (BA1B:06Mo B0 MM WEMIGaNdo eI (Sle: anladuslelnem mudlol
921QIMO®EIT3 MEBRB)OS MID1S:HEMO ag)aDO6N ?

16 When the two junctions of a thermocouple are kept at different temperature, an emf'is produced.
830} 6MACROBa{ISOM ©MB) RoWaHMBUWE AUIMITV® ©DMOTE TV)BHIBH)EMIOUE 630)
6D.ag)o.af)al. DENMBOS)IN).

a. Name the above phenomenon? (1)
0D (I@IROTMVONIO Cald agf)T0)?

b. Bi, Ni, Co, Cu, Hg, Pb, Au, Zn, Fe, Sb- represents a thermo electric series. Identify the
thermocouple which produces maximum thermo emf and give reason
Bi, Ni, Co, Cu, Hg, Pb, Au, Zn, Fe, Sb-eo®1@3 mlam)o alo@oaiw] g.ag)o.af)al. DEMROEIAM
O®ABC2IMDHa|lUd DENBOLHIMBB GLINAOEBBUY HDOHEITINS)HN ). BHODEMO af)PI®)>. (1)
¢ How does thermoelectric series help to predict the direction of flow of current in a thermo
couple (D)
OMAER0 HaflFleal H6AIBL® (21019006100 WIREMWENM@IN HdMAEER0 Al (Sle: mvllmd

af) ®DO(@0 MVaOIVWBHAIE:)0

Total Score 3

17a. A boy used the following circuit in the laboratory for determining the emf of acell.
@OOPHHIEMYAN MVAB)S WD(No QalEIUIla] ald1dHeM LIV B0) &5l HaLLlO .ag)o
ag)all @6N8)ailsSlen)an)

|
|Ib K M

3V
E} | (R —@®
a. Identify the principle behind the circuit (D)

O®IM) allMIeoel ®®Io ag)amo6M)?

b. Modify the above circuit for determining the internal resistance of a cell and hence obtain
an expression for the internal resistance of a cell 2)
0D AVABYSIG8 ag)IB 20Qo AIO)OBIWOGE HIVENE DEAFeM@3 HOIVIGUABIY BeMSOMI3
& FlW)o. HGIMOV] B0) TVAAUIH OGO} GoO)d>
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c. It is considered that this arrangement is better than voltmeter to measure emf a cell. Do
you agree with it? Justify your answer (D)

Total Score 4
0D (501506Ma06M) ED.af)o.af)all GRSHNANGIN AIWBSAIRCIOMENIUE MEID) af)aM (AITV@O
QAMEWOS MEBBUE CWIE]HNMIGNEI? MIBBIOS DAMDO TVOW)H: BB .

OR

17b. To find an unknown resistance, a boy uses Wheatstone's network as shown in the figure
below.

@arlElenam aloled SOTIRMIT HEMBAMM@IM B0} )5l AlgeromMa’ 6mg AIdHs
o) 2)QAIOS HB0S)OMIBIBNAN (BHA1HO6Mo DalEWIUTHN)aM).

B

3 Q
1, LT
b L o
H " "__:’:: .
R 9

a.  Which law is used to find Wheatstones principle.

rlgerRoeMaM @@IOHIT o) ADIE2]J00M aB@) MIWAEM DalEISIH)aIND)? (1)
. .o, . P R .
b. Deduce balancing condition 6 = S for Wheatstones bridge (2)

P R

1QEAROEMAY (aIAIBCIHM O@IND.© 6:§ -@3 af)OD]G2]0)d
c. Ifthe galvanometer and the cell are interchanged, what is the wheatstones principle? (1)
2 l@omE3 »omdaIecmonTQo)o eavejo aloMaloo 20g100@3 (AIUIBON@IODI©3 a0
20Qo DENB0HY0? (1)

Total Score : 4
18. A spherical shell of radius R is uniformly charged to a surface charge density o

TBana 21082 HAWMBMIG] ¢ QMBIBCMEnAlWEmIc R aromss 60 ecuellom aodel
0210 @G80 aM).

a. State the theorem which can be used to find the electric field outside the shell (1)
oarellmeaglolenss melds(Sls: an1GWw HeMEOmM@IMS8 G1WOo (alT®IAlHe)H
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Using the theorem arrive at an expression for electric field at a distance r from the centre
of the spherical shell.

(I @® @IWOo 9alcIWla] HoHElOM CHMBOWIG Mo I' GRGHLICIHILNSS 630)
enili)ailoal Deld:(Slend a3 SHaMBOmMMMIMBS MVAAIOE: JODIG3 af)OMIE2]0)d>

(2)

It is safe to be inside a vehicle rather than outside, when ever there is lightning and
thunder. Comment on this.
2N ENeNEIE:)EMIU3 AIA0MEBBRE)eS 2881L01ee) MMM a0 MITIHNIN®IHMEHIUB
M OBHIMo. MIEBBBYOS @REIAIDWo af)P)O) b (1

Total Score 4

19. Circuit shows an aternating voltage V =V _sinwt. applied to apure resistor

20.

— e AWMWA———

R

N>
V=V _snet.

V =V sinet. apam canwdse 80) 00ailquolad (a1cosslajldlen)an).

a.

What is the instantaneous value of current?
el HABIYEBMIVAT HOMNE af)(@WIEM? %)

What is the instantaneous value of power? (1)
@Ioel HABIYERMIVAV alald af)(®?

Obtain an expression for average power in one complete cycle (take average value of
cosine function for one complete cycle is zero)

830) Doallg HoMHHSEENss 1WEIWEl alald  HMNB)aSIENMTIMBS TVAAG: OBIOLI
OG0}, (B00HTVM M. B0} Broallg EOTLISeNss GRYaIcoR allel anRymom)) (172)

An inductor is preferred to resistor in an AC circuit, in reducing current ,comment on this
B0) af).0Ul. M58 HOAUBHTIWOS @RS G:J0TLH)IMM@IM HOTVITVOOH6IUE DABWES
0061M) @ERM)EWORY0. MDMIOMBN)Ola] MIEBB)OS GREIAIOWo ag)d®? MVABLAIH)HE> 1

Total Score 4

Cyclotron is a particle accelerator, which works on the basis of Lorentz force.
GRI00MMS GanISM ag)IM O@IOHIGB (AIAUBTHILNAM HOMVE;EBIESIND B30) aldBSlE1U3 @rRyE;mU
eKoQad @rRem.
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a. Which one of the following elementary particle can not be accelerated using cycloton
@069 |0WINAUVIGE oG GRSITLOIM GHEMIHWIEN HHTVEZHICSIND Do lCWIUIla] @RSV

BBOY ©21QOM HFVWIOMO) 2
1. Electron 11. Proton 111. Neutron iv. o Particle
eDLIHG(SI6M G(al0B506M OINEEL Ol 36MEBRUY

b. Explain how does the cyclotron accelerate a particle when the electric field between the
"dees" interchange
2
OOIVS;EBO(S0eMIOM Wl H8)60S MSV]eN8s Mels:(Sle:; an1ed) 200} @) GRMIVE]a]
HEMEIBUE af)EBBOMWOIM) @RYHIVILICO] §2196a|S)aN.

c. Particles like electrons are not practically accelerated using a cyclotron to very high
energies. Comment on this.
EDLIBGSIEM GaldHRIMBB BHEMIBH@HO8 TVOWIVIMWIWV] HOAVE:;EBIG(SIM DaleWIUla]
@RS;MU1eIC0g ©21900lel. qLadLiles)s (1)

Total Score 4

21. Following figure isan incomplete circuit of acommon emitter transistor in CE configuration
with the input forward biased.

DMWal)g GaNIGEAUW MIVWOTT alT® 60} GHIREM af)@lQd (SOMBAVIGUAE GHH0MaLlNEOAUM

@M 2GS 0612 flGlen I .
V

BE

@)

a. Identify the transistor as NPN or PNP
9016WOUTlajlBlee)an (SOMBIVIARAE aB@) @O@I6M. (1)

b. Complete the above circuit diagram by giving proper bias in the output and connect load
resistance of 4k
8M5al)§ IV alQ)d. @PE®INSoajo 4K() el eoalquad’ 813 Sl @:emde:s

©21Q) . (1)
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c.  When the base current changes by 20 n A, the change in base emitter voltage is found to
be 0.02. V. The observed change in collector current is 2mA. What is the voltage gain of
the amplifier (2)
GENIANY HO6ME 20 L @Yoall@ &6nE Qi@ I0TVe|S)EMIOU GAIOWBESEE 0.02 GAIOUWESlo &S
HSA HOMEILNENZIW AIY®Y0aVo 2 2lail @RrMIlwo)e EREMEIGE @RogllanWClEM caudegel
ODMB ag)(@?

d. npn transistors are preferred in devices with very high frequency source. Why? (1)
9VAM (a01BHIMMY] 988 BIVOSTV)BUS DaIGWIWEN)BMUIUB ag)M.all.ag)ad. (somdalquad
@M MVOWINEM DalGWIUIIBNIMND GHOOMEORNT)? Total Score5

22a. In Young's double slit experiment two slits are illuminated by red monochromatic light source.

weaBleg aenilyd 1 aloleHMOBIEE 0eE) NI GOS0 21)QIAN GROEGEMIG(B:000718:; HORIQ)
ODOTE (ald008lafla] DABBNOMIV lOEQENS HH06mM)aM).

a. If one of the slits is closed, what will be the observation on the screen? (1)
830) MG @PS2Jod3 ag)®IWVIGlen)e MloleHemanelo?

b. Arrive at an expression for bandwidth of interference fringes, when both the slits are open

€)
0618 MY BSB)o @OMIBIHe)EMNINBS DAFBANOMAY aldeQemlnag mioag allal® e
OMIMN@IMBS TVAQAUIB Y OHIGT )OI B>.

c. What happens to the bandwidths, if the experimental arrangement is immersed in water?

(1)
GRMal060® aldlaemo ReleMIM8S1I63 6Ala)) §21T®OM af)MOWIGen)o NI
Al O3 QMBI 20Q0? Total Score 5

OR

22b. When a point object is placed in front of a spherical refracting surface animageisformed in

the refracting medium
80} MeanGlen@3 Ol(nNd:Slod) MBanaIm) ATVl HAIafig)8s 60) GaldWlg BomiReG:;Slead
(al@lenilosnio Ol(ano&:Slod) AIWIVOHIT3 D6NBOSIM).

a. complete the ray diagram to locate the position of the image (1)
LOJ@'lsn_ﬂosmmkmg munomo AIEIGHAN@IMIWV] 2o oGO 18> G1H6)d
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n, n _(nz_n)

Obtain the expression Vv u_ R for the position of image inside refracting
medium
n_z_ & (nz — nl)

=TT o) VRS ORI af) D] Gal0)d> 3
v u R of) 3 ag) 2]0] (3)
If the refracting surface is concave in nature, with the same setup, locate the position of
the image by drawing a ray diagram. (1)
2)BHSeNss 0l(n00d:Slod) MBI CGB06MEHHAI @RYWOB3, ME® (BHA1BHEMAMIGI (al®]
enilosniO®1Oad MuNoMo all(@oI0a] &:06M1ee)d:.

Total Score 5
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Scoring Key

PART A
Q. Key Sub- Total
No. division | Score
1| Voltage regulation, 1
2 | Phosphorus, Radium, Lanthanum 1
3 I AMN—]
R
1
-7 |+
3V
4 a. ASK
b. FSK 1
c. PSK
5
N:NOC_M ,t=>a,N =50, 1
6 a. Z direction or perpendicular to the direction of Ve
variation of electric field and magnetic field.
b. @=L._8=3x108m/s 2
Bo 40x10 1
o B [T
"~ Bo \kge, &
7 |a. 1
V2
hTGf( |
="
| 2% 2
Eye focussed
at infinity

b. Linear magnification is ratio of image height to object
height

Angular magnification is the ratio of angle subtended by
the image and the object on the eye when both are at the
least distance of distinct vision

28




o Particles: They can interact with atoms and as a
result they get scattered while traveling through matter.
The velocity and hence KE of particles depend on the
energy of the parent nuclei which emits them

(The other two for [ particles)

9 a. Variation of nuclear potential energy with distance | 2
X axis : Distance between nucleons
Y axis : Potential Energy s
b. Amplitude modulation
X axis : Time Ve
Y Axis : amplitude
V2
10 I I 11 Yy x 6=
Relative index n | Critical angle | Polarising 3
=1.5 0=42° angle:
P=57°
KE =hv-hy, Graph Slope of the
between graph gives
incident planks
frequency constant
along x axis
and KE along
Y axisis a
straight line
Susceptibility Relative Substance is
Y =0.2 permeability | paramagnetic
ur=12 in nature
11 a. Space wave Ya
b. d=+2hR Z
c. Range: 7d*> = n2hr 72
= 3.14 x2x200x6.4x 10°
V2
=80.384 x 10° m’
d. Space waves can not be reflected back by ionosphere. | 1
Space waves can be reflected back to earth by making
use of artificial satellite
12 a. Self induction 1
V2t

b. =d—(P=/z=O.5V
dt

29




c. Brightness decreases.

V2

Constant back emf A
13 a. Dual nature or wave nature 1
V2
b, a  —122A
JV 2
= 1227 =1.67A°
Nz Z
- h
" muo Since the mass of the bullet is very much greater
1
than the mass of electron (9.1 x 10 ' Kg) the de Broglie &
wavelength is not appreciable
14 1
o Mol &
2xr
The direction of the magnetic field is perpendicular to | |
the second conductor carrying current /2
or 1
Figure representing the situation 1/2
Fy; = BLdl %
F = M per unit length 72
2rxr 1
c. Definition
15 a. Electric dipole Vs
b. r= PxE
= PE (0=90") &
=QaE
=3x10%5x10°x3x10° 72
=45x10"*Nm
c. both translational motion and rotational motion 72
1
16 a. Seebeck effect 1
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o

Bi—Sb

If two metals chosen to form the thermocouple are
more widely separated, thermo emf is maximum
d. The direction of current will be from a metal

e

2
vz

occurring earlier in this series to metal occurring 1
later in the series through the hot junction
17 a. Balancing length is directly proportional to 1
secondary emf
| A ; "
T Rh
3V Vs
J
Ad +\) B |u
i R —@® v
El
Nk
V2
b. When Key K, is open Eal,
V2
When key K is closed ER al A
R+vr
R+r 1y
R [,
r=R fh=h
ll
c. Yes
No current is drawn from the cell (null deflection
method)
17b a. Kirchoff’s laws Ya
b. Using Kirchoff’s first rule [ =1, + I, Using Y
Kirchoff’s second law in a closed loop ABDA
I]P - IZR =0 v
I]P = IzR
In the closed loop BCDB, A
IlQ — IQS =0
LQ= LS Yy
LP_ LR Va
Lo LS
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1
c. Principle r = R
0 S
18 a. Gauss’s theorem — Statement 1
b. q=os 72
Gaussian Surface — Sphere of radius ‘r’ 72
E and dS are in the same direction 7
jE@ =9 Substitution A
& v,
Result
c. Inside a spherical shell electrical field is zero v,
Idea of electrostatic shielding
19 a.l =1 _Sinwt Y
b.P(t) = I’R=ISin’0tR 1
1-Cos2
c. P(t) ~ ImZR{M} v,
2
[.°R Im’RCos2ot v,
a. = -
2 2
2
Pav = I, R 72
2
2 V2
(s
V2
=I’ R ”
20. | a. Neutron Y
b. Construction of Cyclotron with diagram 1
Property of magnetic field 2
Property of electric field !
Acceleration procedure Y
c. When the speed increases and comparable to that of
light, the mass of charged particle becomes quite
large as compared to rest mass 7
m=—% =
-2
c
when v increases m also increases. i
21 a. npn transistor 1
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— lc
le
VBE % Ra | v
@ :
V2
+ | I - + | I _
| | 1
p AV 002 0y "
’ Al,  20x10°
5 Ak
Al !
2x107°
= =100
c 20%10° /2
Av =0 R 1
l’;.
3
~1002 x(;}O
=400
d. Electrons have high mobility and quick response to high
frequency source.
22 | No interference pattern 1
or
Single slit diffraction pattern 1
b. Diagram 1
Calculation of path difference
Calculation of bandwidth 1
Since wavelength decreases, the bandwidth also 1
decreases
OR
1
1
1
1
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b. Snell’s law at refracting surface

Calculation of 1 and r

result
. \B —
%
c, ' o D
. n, n,
c
C. (c)
Question wise Analysis
No CO Mental Process Unit Type of Question Score | Time in
minutes
1. 63,64 MP-6 9 Objective 1 1
2. 57 MP7 8 Objective 1 2
3. 15 MP 8,9 2 Objective 1 2
4, 167 MP 14,5 10 Objective 1 2
5. 57 MP 5,7 8 Objective 1 2
6. 39,40 MP 2,5 5 Short Answer 2 4
7. 42 MP 1,8,7,5 6 Short Answer 2 4
8. 57 MP 3,4 8 Short Answer 2 4
9. 56,57 MP 5,7 8,10 Short Answer 2 4
10. 41,53,54, MP 2,5,7 6,7,3 Objective 3 6
33
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11. 68 MP 2,5 10 | Objective, Short Answer 3 6
12. 34 Mp 2,5,6 4 Objective, Short Answer 3 6
13. 55 MP 2,5,6,7 7 Short Answer 3 7
14. 25 MP 2,5 3 Objective, Short Answer 3 6
15. 3,4 MP 2,5.6 1 Objective, Short Answer 3 6
16. 23 M.P.2,5,6 2 Objective, Short Answer 3 6
17. 20,21 MP 2,6,8,9 2 Short Answer 4% 8
18. 7 MP 7,8,10 1 Short Answer 4 8
19. 35,37, MP 1,2,5 4 Objective, Short Answer 4 8
20. 217, MP 1,8,9 3 Objective, Short 4 8
Answer, Essay
21. 67 MP 1,2,5,7,10 9 Objective, Short Answer 5 10
22. 49, 42* | MP 2,8,9 6 Short Answer, Essay, 5,5% 10
60 120 min
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