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Introduction

Term evaluation is an important aspect of Continuous and Comprehensive Evaluation (CCE).
It covers the assessment of learning aspect of the CCE. The Kerala School Curriculum 2013
postulated that the examination system should be recast so as to ensure a method of
assessment that is a valid, reliable and objective measure of student development and a
powerful instrument for improving the learning process. The outcome focused written tests
are being used as tools for terminal assessment. Practical assessment is also considered for
some subjects. The syllabus, scheme of work, textual materials, teacher texts and learning
experiences may be considered while developing tools for term evaluation.

In order to make the examination system effective and objective, quality of the question paper
needs to be ensured. Questions of different types considering various learning outcomes,
thinking skills and of varying difficulty levels are to be included in the question paper. This
makes question paper setting a significant task that has to be undertaken with the support of
proper guidelines.

The guidelines for the preparation of the question paper have been divided into four heads
forits effective implementation and monitoring. The areas are i) preparatory stage, ii) nature
of questions, iii) question paper setting and iv) structure of the question paper.

. Preparatory stage

Before starting the process of question paper setting, the question paper setter should
ensure that she/he has:

o Familiarised the current syllabus and textbook of the concerned subject.
« secured the list of Los (Learning Outcomes) relating to the subject.
« acquired the list of thinking skills applicable to the subject (See appendix).
e prepared a pool of questions from each unit of the subject.
» verified the scheme of work and weight of score for each unit/lesson.
« gone through guidelines for the preparation of question paper for higher
secondary education - 2014.
Il Nature of questions

Questions selected from the pool to be included in the question paper should reflect the
following features:

« stem of the question text should be relevant to the question posed.

« multiple choice questions should be provided with four competitive distracters.

» the possibilities of higher order thinking skills should be considered while setting
MCQs

» time allotted for each question should be justified according to the thinking skills
involved.

o the scope and length of the answer should be clearly indicated.
o uestions should be prepared by considering the learning level of the learner.



the question should focus on the learning outcomes.

a wide range of thinking skills and learning outcomes from each unit/lesson
should be considered.

varied forms of questions should be covered.

there should be a balance between the time allotted and the level of question.
question should be very specific and free from ambiguity.

question text should not be too lengthy and complicated.

questions can be prepared based on a single or a cluster of learning outcomes
which is scattered over one particular unit or units.

cluster of learning outcomes from different units can be considered only for graded
questions (questions with sub-divisions).
the possibilities of graded questions reflecting different thinking skills can be explored.

while preparing questions for language papers importance should be given to the
language elements, language skills, discourses, textual content and elements of
creativity.

while preparing questions for subjects other than languages, importance should be
given to content, concepts and skills.

questions should cater the needs of differently abled learners and CWSEN
(Children With Special Education Needs)

the questions should contain varied forms such as objective type with specific
focus to multiple choice test items and descriptive types (short answer and essay
types).

directions regarding the minimum word limit for essay type questions should be given.
sufficient hints can be provided for essay type questions, if necessary.

maximum usage of supporting items like pictures, graphs, tables and collage may
be used while preparing questions.

questions which hurt the feelings of caste, religion, gender, etc. must be completely
avoided.

Question paper setting

During the process of question paper setting the question setter should:

prepare a design of the question paper with due weight to content, learning
outcomes, different forms of questions and thinking skills.

prepare a blue print based on the design.

prepare scoring key indicating value points and question based analysis along
with the question paper.

while preparing scoring key, thinking skills should also be integrated.

60% weight should be given to thinking skills for conceptual attainment and 40% to
thinking skills for conceptual generation.

15 to 20% weight of total scores must be given to objective type questions and up
to 20% weight of total score must be given to essay type questions.



« the highest score that can be given to a question in the question paper is limited to
10% of the total score.

« while fixing the time for answering a question, time for reading, comprehending
and writing the answer must be considered.

o The total time limit of the question paper - two hours for 60 scores and 2.30 hours
for 80 scores question papers with an extra cool-off time of 15 minutes.

IV. Structure of the question paper
The question paper should reflect the following features in general:

« general instructions for the question paper should be given on the top.

« instructions for specific questions can be given before the question text.

« monotony of set patterns (objective or descriptive) should be avoided.

o uestions should be prepared in bilingual form.

o there should not be any mismatch between the bilingual versions of the questions.

» choice can be given for questions up to 20% of the total score.

« while giving choice, alternative questions should be from the same unit with the
same level of thinking skills.

« 1in the case of languages, language of the questions and answers should be in the
particular language concerned. Necessary directions in this regard must be given
in the question paper.

THINKING SKILLS

Category/
processes

Alternative terms

1. Remember

Retrieve relevant knowledge from long-term memory

1.1. Recognising

1.2. Recalling

identifying- (e.g. Recognize the dates of important events in Indian
history)
retrieving - (e.g. Recall the major exports of India)

2. Understand

Construct meaning from instructional messages, including oral,
written and graphic information

2.1. Interpreting

2.2. Exemplifying
2.3. Classifying
2.4. Summarising

2.5. Inferring

clarifying, paraphrasing, representing, translating (e.g. Write an
equation [using B for the number of boys and G for the number of
girls] that corresponds to the statement “There are twice as many boys
as girls in this class”)

illustrating, instantiating (e.g. Locate an inorganic compound and tell
why it is inorganic)

categorizing, subsuming (e.g. Classify the given transactions to be
recorded in Purchase returns book and Sales returns book)
abstracting, generalizing (e.g. Students are asked to read an untitled
passage and then write an appropriate title.)

concluding, extrapolating, interpolating, predicting (e.g. a student
may be given three physics problems, two involving one principle
and another involving a different principle and ask to state the



2.6. Comparing

2.7. Explaining

underlying principle or concept the student is using to arrive at the
correct answer.)

contrasting, mapping, matching (e.g. Compare historical events to
contemporary situations)

constructing models (e.g. the students who have studied Ohm’s law
are asked to explain what happens to the rate of the current when a
second battery is added to a circuit.)

3. Apply

Carry out or use a procedure in a given situation

3.1. Executing

3.2. Implementing

Carrying out (e.g. Prepare Trading and Profit and loss Account from
the Trial Balance given and find out the net profit.)

using (e.g. Select the appropriate given situation where Newton’s
Second Law can be used)

4. Analyse

Break material into its constituent parts and determines how the
parts relate to one another and to an overall structure or purpose

4.1. Differentiating

4.2. Organising

4.3. Attributing

discriminating, distinguishing, focusing, selecting (e.g. distinguish
between relevant and irrelevant numbers in a mathematical word
problem)

finding coherence, integrating, outlining, parsing, structuring (e.g. the
students are asked to write graphic hierarchies best corresponds to
the organisation of a presented passage.)

deconstructing (e.g. determine the point of view of the author of an
essay in terms of his or her ethical perspective)

5. Evaluate

Make judgements based on criteria and standards

5.1. Checking

5.2. Critiquing

coordinating, detecting, monitoring, testing (e.g. after reading a report
of a chemistry experiment, determine whether or not the conclusion
follows from the results of the experiment.)

judging (e.g.Judge which of the two methods is the best way to solve
a given problem)

6. Create

Put elements together to form a coherent or functional whole;
reorganize elements into a new pattern or structure

6.1. Generating
6.2. Planning

6.3. Producing

hypothesizing (e.g. suggest as many ways as you can to assure that
everyone has adequate medical insurance)

designing (e.g. design social intervention programmes for
overcoming excessive consumerism)

constructing (e.g. the students are asked to write a short story based
on some specifications)

Considering the intellectual level of learners, while setting the question paper;

1. 60% weight may be given to thinking skills used for factual and conceptual
attainment and

2. 40% weight may be given to thinking skills for conceptual generation (higher thinking
skills has to be ensured in this category). Thinking skills for conceptual generation
means thinking skills needed for elaborating the concepts.
Refer the range of thinking skills given above. We can include the thinking skills no.1.1
to 3.2 (11 processes) under first category and 4.1 to 6.3 (8 processes) under second

category.



Guide lines for setting guestion paper - Phxsics

1. Multi level questions should be promoted.

2. The weight of objective questions should be between 15%-20% of Total score and it
should carry one score

3. Theweight of essay question should be between 15%-20% of Total score and it should
carry four or five scores

4. The short answer question should carry two or three scores.

5. The content/problems given as box item in the SCERT text book should not be
used for term end evaluation.

6. Derivation should be included for 20%- 25% of Total score.
7. Numerical problems should be included for 15%- 20% of Total score.

8. Graph, diagrams and pictures should be included in the questions wherever
necessary.

9. Specific hints should be included in the questions if needed.
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DaloMNIBC3uoEBUI

There isa 'cool off time' of 15 minutes inaddition to the writing time of 2 hrs. \
Youare neitherallowed to write your answers nor to discuss anything with others during the 'cool off time'.
Usethe 'cool off time' to get familiar with questions and to plan your answers.

Read the questions carefully before answering

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the same question itself.
Calculations, figures and graphs should be shown inthe answer sheet itself.

Malayalam version of the questions is also provided.

Give equations wherever necessary

Non programmable calculators are allowed in the Examination Hall.

M33latis muaOEONM alosn 15 AlMg ‘@)U 89a0 §8So 9MEOVITIEN0. D TLRVED G2I0BYEBBUTHEE
DOMOO of)P}OICMO, HYBBAUROW] @RVallrlawens aslel

DOMOEBUE af)Py@yM@IN) MM 3a108y63Bu3 (U0RLANBYo AW lBeEMo.
af)2I0 GaldB6RUIEN)0 DOMAC of)P}Msmo.

80) Gald3iMMIG DOMODDL)HINM HDOOEOMSOM HFIINO0 DalEalDB@ERBJ0 @REM GaldByMMIGIT3
Wl @O OB VSETNSICENBTIOEIT.

MBS H)FENDHUD, 2ll@6@BUS, (NN} W3, af)ITIA DOMOGaIOIBEMHMN 2EMEIWIGIBHEMo.
Gal0B6BRU3 DRINIBOWIE)e MGIeIwIg)ens.

@RYAUNDMBS TLOLIGI; TVDADGLEBUB O®HIS)BNEMo.

)

Gl §aIQOMOIROCD &HOBHNERIN0}HUd aldTEtI~00FE08 DalewIUlendo.

The nuclear force is the strongest of all | 1.
fundamental forces. The range of
nuclear force is fermi (1)

@eslaquNomeniel@B S8 aBQQljo QIL®)
@06} G (BENILIBO M. @DEM) G ((B6NIEI
@nyens. ey

olead B3)0aldluwl

The correctness of equations can be
checked by the method of dimensional
analysis.

(a) Name the principle used.

(b) If “T” is the tension, ‘L’ is the length
and ‘m’ is the mass per unit length
of a string, then check the
correctness of the equation for

1

2L Vm
method mentioned above.

frequency n = using the

WY OHAMaHeM@d @omoallavlenes &o)
LA Y0 VOBIIGEMD o) aldlGuoowl
$6)00.

(@) 2)>SBF 20D AGB OB U lH0R06TT.

(b) n= ﬁ \/g agym quaalod omlod T
A)M® ©SMaHEM)o, L agyan@ mlz
CEO®)o, M af)M@ 20V (aloyeTsIg
migeom®)o qVyallaflas;an;eals;cd
(ITO@® TVAAIE:Y0 VDI HMEQO
af)aM alBlGUOOUSlEe)E:.



3.

(00 “Two quantities having the same
dimensional formula are considered to be
always the same”. Comment on the
statement. (1+2+1=4)

The table given below shows velocity

of an object at different times

3.

(C) “@ons EOOIHEIBANGU3EE BEH UXTHAMIaH
6TTXT3 MU0 DA 10 AKTNOGS @A of)2 100G [0S0
SIM®OMM @RWIAlen}0”. DD (A ITI®O
ame® aflvoseimo ealgys. (1+2+1=4)

B30) mnﬁ@goﬂ@c@ aflailw oseagsglenss

lalGQo ssenilglod moey manlalesyan).

(" . .
Time in seconds

Velocity in m/s

18

22

26

30

o3 Hexy Sy B \S ) Haw)

34

| 10

36

(a) Draw acceleration-time graph?

(b) Find the distance travelled by the
object in 20 s?

() Write an example where
acceleration and velocity are in
opposite directions?  (1+2+1=4)

An object that is in flight after being

thrown or projected is called a

projectile.

(a) Which component of the velocity of
a projectile remains constant
throughout the motion?

(b) Derive the equations for time of
flight and maximum height attained
by a projectile.

(c) Show that the ranges are same for
two angles of projection for a
projectile with same velocity of
projection. (1+2+2=b)

An external unbalanced force is always
required to break the inertia of a body
which is either in the state of rest or the
state of motion along a straight line.
(a) Which law governs this statement?
(b) 7 All forces produce acceleration”.
Comment on the statement.

(@) @YBHMIRIC0HM O6So (Woall AOTWES)@:.

(b) 20 Ve B®O6E M@} TUEMITIa)
300 &6,

(©) mioemale (aIcainayoe ag@13R1v1elo
HSIAMM@ID GRMCWIR YAV DBFaDDEMo
) $) ). (1+2+1=4)

80) UTTOQNOM B)BHSIGEI af)01W)HEWO

BNIORB:S B2IYHCWO GROSEIT @IOM

aINRSHOSO oD ailglenoo.

(@) ammyaleom qemIoEIVAVOD oo
eaIeelo a1l &»oGaldeMay”  @yem
quAleadd] &»oeMea|S;aNo ?

(b) 0(r10R5606STH af)ONEaIBIN alezoQIW]
DO GO@IHG AldOWOS TVEIIDO
al)GOMIWISHOMIAUUDIZOI® TVAWAl0
BOSMIMTIAMBS TLAUOERY0 @) LkBBkEE .

(©) 860 (WEUWEOMIS}B)S] B0] AUTVT®)
af) 01} SH@OBEMB1G3 TVLERUGIEHAN 3)0
@BBUT MEILAIHOME ©6MB) AULBLTV®
@RoUREUD DENRIG0 af)TT) ODSKIk)D:.

(1+2+2=5)
mluaien arqun@lelolenyam  aad oy all

OMPEWI AVBIMEAUNOVIGE cMBeoa W

el @l @9 an AT @) allo@eEWo @Al

muNDEs 20Qo AURYOMIM @RIV RIGMAIW

ENI0a0YENIRI0 @R)YQIUDLAOE).

(@) oD (IM®OAUM ag®) WO TV)all
aflesyam,.

(b) “agel enieiEBS)0 @IOSMo PENROERN”.
DD (AITV@OAUMED QlUdBHEIMO 12 IR .



(0) Ablock of mass 30kg is resting on a
smooth horizontal surface. One end
of a uniform rope of 10kg is fixed to
the block, which is pulled in the
horizontal direction by applying a
force of 200N at the other end. Find
the tension in the middle of the rope?

(1+2+2=5)

6. Work energy theorem is an integral

form of Newton’s second law.

(a) Prove the work-energy theorem for a

variable force

(b) A bob of mass missuspended by a light

string of length L. It is imparted a

horizontal velocity v, at the

lowest point A such that it

completes a semi circular

trajectory in the vertical

plane with the string slacks

only on reaching the topmost

point C. If B is the mid-point

of the semi circular trajectory,

find

(i) v, (ii) the speeds at points B A

and C (iii) the ratio of kinetic

energies at B and C. (2+3=5)

A person with small balls in his hands

streched to his sides is standing on a

turn table which is rotating with a

constant angular velocity.

(a) Obtain a mathematical expression
for the rotational KE of the system.
Explain what happens when he
drops his hands to his sides.

(b) If the person, instead of dropping
hands to his sides, holds his hands
over his head, the table

(i) stops rotating

(ii) rotates with lesser speed

(iii)rotates with more speed

(iv) rotates with same speed

(4 +1=5)
OR
(@) The earthis moving around the sun

(@)

(b)

(@)

(©) dmyrveow dlovnilmieeomlod 30kg
pones8 &»5eldlesymm). 10kg cooeyss
HWOO0 B0} GOWo HFWROW)o AGQ
@nwow 200N snielano 6605010l
any. ag)®lo8 HOIHG 2ELIEOVEI) GRM)
BAIOQ|SIAN HSMBAHU HHENENI D).

(1+2+2=5)

QIdes ag)MA] Milavoamoe MYSHTY M0

Tloaomlaag (aI1Wom ROMNMAIEM.

(@) (eoUleneals)am nielo 20016 8006NE]
elemyam @paIMuNl@d, aldes ogmadz]
milavoamo afyeEBea®m oOsIlendo.

(b) ro@o ®y060m alosloa MmIzgo L oo
@@O0] EPQOTBB ATV M Qo GRYETD.
aQAle ®oe¢ @pWa0w A Olad elovallm
(nIGQIWo V, @Rdh) Q)0 GRG) GRARLAIY
OMIGTVENBS ald® a)dOWIWIBs]

Plosniad®@ (al®melomlod C  agan

B conwlddlociomn)emiow ad@o @R

OBl W0 Bal@aM). @RARLAIY
OMOISHOOR2IW al0OM®eS aabysnila) B
@@ (i) V, esmesoses. (i) B oleerm)yo
C oleeiw)o BAIN® &HEMENIEN . (iii)
B oleeroye C dleaime valieaodzomiion
(2+3=5)

O6ME) OeGUleo 0210l GNINSGHBR0W

@RMaldDOo dhEMENIHL)) db.

avoeBgleelss 9ed M5l allslajeaoens

80003 B30) SH0BBYAM esmilsled qudlosain

NG SH068BYAM).

0D MIQYORHNOTG HOIEFAHENED HOHMGIH;

of)MAEZ] H6MIM@IMBS NEMIG LA, jo

)1 Bl . GNIOSIEMONSIalo @BPWIBIHS

00 @063 aleihflajodd ag)T®) uoenikenyam)?

esenilglal Mlalenyam @l a6d Moceas]

SYM@®IM aldhdo GRWIBYOS 66 dd Ud

®eIves 2)e81end] ailslajowd

(i) esenilgleom 60065 mlelsn)o

(ii) esenilsd B)06P® CUNGVITI BHO6BR)o

(iii) esenilsd @AM caI®VIG H0B)0

(iv) esenilsd @RE® (aIGQINODIGE &068B)o
(4 +1=5)

aneglaslod
M aiyQle af)ellaiglesdd alomad 6ol



(b)

(@)

(b)

(b)

in elliptical orbit and this brings
about the seasons.Here the law of
conservation of angular momentum
is conserved.
Derive a relation connecting angular
momentum and moment of inertia.
Hence, find the duration of the day,
if the earth suddenly shrinks to ¥4
of its present radius, without any
change in mass.
If the earth suddenly stops all of its
rotations, the duration of a day is
(i) zero hour (ii) 24hours
(iit) 72hours (iv) infinity

(4 +1=5)

”Mangalyan” is the artificial satellite
to study the planet “Mars” fully
designed and launched by ISRO.

Assume that “Mangalyan” revolves
around the Mars in a circular orbit
of radius 300km. What is its speed,
period and radial acceleration?
(Take mass of Mars is 6.4169X10%kg)

Kepler’s laws are applicable to
(i) the sun and the planets only
(ii) the sun and the earth only
(iii) the sun, the earth and the natural
planents only
(iv) the sun, the earth, the natural and
artificial satellites 4 +1=5)

OR

What is gravitational potential
energy? Derive an expressions for
gravitational potential energy and
gravitational potential.
If we select the surface of earth to be
a reference, the potential energy at
a point outside the earth is
(i) negative (ii) positive
(iii) always zero (iv) always unity

(4 +1=5)

10

(b)

(@)

(b)

0633 MNOIMOE3 aflailw avlavsmeud Do
&)(M). @YMWYLINE HBOODG TVoOEMEDa]
S} @0 HalQam.

@RMWel0d O2ODMAlje HR0ODNG B0al
DENMBaHIW)o MBENBS TUTWo @)alldal
99}, B)FlMas adqIM aly@oTLal2le®
@@mlom @yoe Mlenilenssolom /4 @l
2106381 80} Glalvomle® aacdeeljo
ogH®?

R)AIW)ES (BREMo Halgam MIelajodd &)
Glaimvomlong eesdealye ag®?

(i) avleoo @rald
(iii) 72 aemles)d

(ii) 24 @emlend
(iv) padaclaigl
(4 +1=5)

§2100J0(Wa0MIOMa|ql aldlenom ISRO
Q2008010 &YLO]A DallWad 6D
20N U3V .

RoNUTIWOM §210QJOW QlLlo HAUVSN)IN®
300km @rom)88 AyOMOIHIER0WY (BR6Mal
OO, og)@slod @omaag Galo®, ailcl
@, GOSIWE3 @I0sMo DAl af)(®? (62100]
Waoomlem aflemwo = 6.4169 x 107kg)
ODal0}es MIWABBUY @OPa]oWMaIW]@d
oB@@0W] NIMLOQ]S;AN.

(i) ELMo (WadEEBB)o Ao
(il) cvyeymye ©)EIW)o 2o
(iii) oy, @0, (aldy®IoenNss (WaoEBUd

ag)arlaI B

(iv) o m, @), (aldi®IPeNss (NWa0BU,

(@)

(b)

(i) emwglai

SHIDN2 Dal(Wao6BBUd. (4 +1=5)
aneglaslod

(Woall@QaeM® ©aldgMBaHi®d ag)MAS]
ag)MNISLITD ? (NOAGQAHUEMGE §aldGMha©3
o)MBEIW)0 HalIFMaHIENO HIEMIMBB VA
QI Yo O)alldaleo)d.

)2 (A I®EIo 0aNOMTVIHWS;OMITE Dal
oloeromImyeausloled qualey]cs0d2®
omlead ailel.

(i) @atomilglal

(iii) ag)210TBa]09)0 an@ Yo

(iv) arlodiGajo)o @)amIQ]

(4 +1=5)



9.

10.

11.

12.

”Brass is more elastic than Rubber”. Do
you agree with the statement?
Substantiate your answer. 2
A boy dips a capillary tube in water,
water rises through it.This is called
capillary rise.

(a) Obtain an expression for the rise of
liquid in the capillary tube

A capillary tube of length 18cm and
radius 0.5mm is dipped into the
water. Water rises to a height of
12cm. If the tube is cut into two
equal halves and one of them in
dipped into water, what happens?
If water rises in the tube, to what
height the water will rise? If water
cannot rise in the tube, give the
reason. (4+3=7)

b)

OR
During windstorms, roof of certain
houses are blown off without
damaging other parts of the houses.

(a) State and Prove the theorem which
explains this phenomenon.

(b) State and Prove Torricelli’s theorem.

(4+3=7)

Recently “The United Nation” has

appreciated the measures to control

global warming by the World

(a) Explain briefly the “Green House
Effect”

(b) ” All substances expand on heating
and so expansion coefficients are
always positive”. Comment on the
statement. (2+1=13)

The sudden burst of a cycle tyre is an

example for adiabatic process.

(@) Derive an expression for the
workdone in the above process.

(b) Milk, Sugar and coffee kept in a
thermoflask are vigorously shook.
Explain what happens to its internal
energy. (2+2=4)

11

10.

11.

12.

08YOIEMBN U B)S)M@3 EDEIDTVTBTVIZOQI0
ENIDIYIMIEM. DD (A ITTMIINEWIS MeaBd
GO ZE]IHHIANYEEN2I? TVOWI GO s,
80) )51 REIOWIGEISE & Y0aileid] syyeni
@%@}l QlaGa]00d Relo 1)GFICRINS DVO)
). O®IeOMm G UBldh®Io af)am) alOWIAM].
(@) coUle:OWAa) HOMOIMBS TVAAID Y0
OBRENFNGIEEDES
(b) 18cm mIzane 0.5mm oMM 88 B8O
S 3oalleiol syenilom Reiomlod mo$om]
ageme. syenilenss 12cm 2@oow]
GRl®s) RElo DWO)}MN). &3oallero]
syeNilaM e ) E1YE:aHEMEBRSOW] @01
2]GUDaM0 B30} SyeNT RelOW]G3 @o$omlal
2J0@3 af)a® aLorAllee)aM}? sy)enilenes
RE10 0)GSIGEISN)W0)GHWINEMELITI ag) @
WO AUHOWIWIBlen0? Relo syenilenss
pEdMlealBlod &ovemo ag)a H(4+3=7)
@ROLIB103
DDHOSIERONENRIGIEMIIUD AlS)H3)6S Q)
BOUEEBUI GHS)aldS Tuoren0e®
GAGIOMND alOAMGAIIQTT.
(@) 2)o803 1060 (13RI (alT3moail
B H 0 HOBIW] 09 H W0 EralQ)ds.
(b) esodloavenad amilanoamo (almSmoniles)
SQ)o OOSKIENBW)0 a i), (4+3=7)
GEIO® @0 BRSO HOLICNIV] BRYGWIS®O
alMOO MIVMIBO;IN@IM af)S;O® MSal
Sl ©).af)M. @ps;Omles @rEIMalen)d
(larcldwil
(@) WIB ODIV WanBS AfHAATI 21}0)H6)]
afludles) .
(b) e aI1BodnEBs)0 Moalo MG
enes alleaules)an). aild: rumo 6,688
esel00 Galoavlglanaoem. mlEss1es
@REII0Qo BE6LING|S)Om)d>
(2+1=3)
80) HOTVBSIUE SVA HaIHFIN HaOFIGa |0 IND)
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(b)



13.

14.

15.

An ideal gas with initial pressure P,
volumeV and temperature T is allowed
toexpand adiabatically untilits volume
becomes 5.66V, while its temperature
falls to T/2. Find the number of degrees
of freedom. ()
All periodic motions are not simple
harmonic in nature.Oscillations of
simple pendulum is an example for
Simple Harmonic Motion.
(@) Define Simple Harmonic Motion
and derive an expression for
differential equation for it.
A simple pendulum, consisting of
a ball filled with water, is allowed
to oscillate simple harmonically.
Water is flowing through a small
hole at bottom of the ball. Explain
what happens to the time period of
the simple pendulum. (2+2=4)
A pebble is dropped into the water.
Certain waves are formed on the surface
of water.
(a) Which type of waves is produced?
(b) The equation for such a wave is
y = 4sinm (2t-0.01x) where x and y
are in cm and t in seconds.
Find its (i) amplitude
(ii) wavelength
(iii) initial phase and (iv) frequency
”“Sound is always a longitudinal
wave”. Comment on the statement.
(1+2+1=4)

(b)

12

13.

14.

15.
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Answer Key

Qn. | Sub Value points Score Total
No. | Qns
1 Ifermi 1 1
2 a. Principle of homogeneity 1
b. Writing Dimenions 1
Substitution and simplification 1 4
c. The statement is not correct Y2
Explanation with example (for eg:- work and torque have 12
same dimension, but they have different nature)
3 a) correct graph
Vv, 22-18 )
a=——~—=———=2m/ 1
b) t,t, 2 7
x=v, t+—at’ 1 4
1
X=18X20+5X2X202 =760m 1
¢) in the case of an object moving with deceleration, acceleration
and velocity are opposite 1
4 a) horizontal component of velocity 1
b) Derivation of Time of flight 1
Derivation of maximum height 1 5
¢) Correct derivation 1
Explanation 1
5 a) First law of motion 1
b) If the resultant force acting on a body is zero, the body 1
moves with constant velocity or remains at rest. Hence,
the statement is wrong,. 1 5
F 200
¢) F=(m,+m,)a, a= = = 5m/s’ 1
m,+m, 30+10
Tension in the middle of the rope, T = (m, +%)a Vo + 1,

= (30+5)5 =175N
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Answer Key

Qn. | Sub Value points Score Total
No. | Qns
6 a) Proof 2
b) to find v, 1
speed at B Y2 5
speed at C Y2
ratio of KE 1
7. a) Derivation for rotational K:E 3
L = Io=constant
When he drops his hands to his side, I decreases and ® 1 5
increases according to law of conservation of angular
momentum.
The table rotaes with more and more angularvelocity
(b) (iii)rotates with more speed 1
OR
a) Derivation of L =1Io 3
Lo =L, /2
2
EMRZXZ_EZEM(E) ZX_TE
5 T 5 3 T,
2
%I\/[RZXZ_R_EI\/IR_X2_1t
5 T 5 9 T
Y
ST, =T
T 24
T,=—=—=2.67hours
9
b) (iv) infinity 1
a) v= GM
8. \/ -
—11 23
_ \/6.67)(10 X6.4169.X10 L
300X10°
Result with proper unit Ya
T = 27y
v 1 5
Result with proper unit Ya
2
v
= — 1
aradlal T
Result with proper unit Y

14




Answer Key

Qn. | Sub Value points Score Total
b) (iv) sun, earth, natural and artificial satellites 1
OR
Statement of gravitational P:E 1
Derivation
Fe GM; m
3
r 1
Workdone 1n lifting a aprticle fromr =1, tor = r, (r,>r,) along a
*GM,m
w, = [OMemyg,
vertical path, o T Ya
1 1
=-GM ym (—-—)
L, 1
Herer _occandr,=r
W = = GM pm
r
This workdone is stored as its P:E
P E = M
r Y
Definition of Gravitational Potential
L _-GM
r Y2
b) (i1) positive 1
9. Yes ¥
FL
Y=— !
Al &
If same force is appled on brass and rubber of same dimension, 2
1
Here the change in length is less for brass Y
Y >Y,

10. a. Diagram ¥
explanation ¥
derivation 3

b. water rises in the tube upto the neck and remains there 1
here, rh is a constant 1 7
the radius of the meniscus portion increases to make rh,
a constant 1

15




Answer Key

Qn. | Sub Value points Score Total
OR
(a) Bernoulli's theorem
Statement 1
Proof 3 7
(b) Statement of Torricelli's theorem 1
Proof 2
11. a. Explanation of Green House effect 2
b. The statement is wrong.
Materials like silicon, selenium, cobalt, etc have negative 15 3
expansion coefficients. (water have negative expansion Y2
coefficients in the range of 0°% to 4°C)
12. (a) Derivation of adiabatic workdone 2
(b) Since flask is thermally insulated and the process is very Ya
fast, no heat is exchanged (adiabatic process)
From the first law of thermodynamics (dQ = dU +dW), 14 4
0=dU +dW
And dU = -dW
But, work is done on the system by shaking the flask
externally. Then dU = - (-dW)=dW 2
ie, internal energy increases Ya
13. TV =TV = §(5.66V)Yl 15
(5.66)" =2
(y—1)log 5.66 =log2
1 = log2 03010 _,, 2
log5.66 0.7258
y=14 2
But,y =1 +% 1
l4=1+ %
f
f=5 Y2
14. (a) Definition of SHM 1
Derivation of differential equation 1
(b) Time Period T = 2n\/£ 1 4
As the water flows through the hole, water level decreses and Y
centre of gravity lowers.
Hence, | increases, period increases
But, period returns to its initial value when the ball becomes ¥

empty

16




Answer Key

Qn. | Sub Value points Score Total
15. (a)Transverse wave 1
(b) v =4sinx (2t-0.01x)
= 4sin (27t-0.017x)
= -4sin (0.01nx-27t)
Comparing with the standard equation, y = a sin(kx-wt)
(1) Amplitude, A=4m )
(1) kx=001nx, 2mx/A=0.01lnx, A=200m Y 4
(111)Initial Phase=0 ¥
(i) ot =2mt
2nft = 2mt
f=1Hz )
¢) Sound in gases and liquids is always longitudinal, but in solids
it can be transverse or longitudinal 1

17
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The equation to find out specific
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resistance of a thin wire is p=

Where r- radius of the wire
R-resistance of the wire
I -length of the wire

If r=026 + 0.02cm,R=32 + 1, /=78
+ 0.0lcm, find the percentage error in
specific resistance 2
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(a)

(b)

(©)

@)

(b)

It is found that the period of a simple
pendulum depends on the length of the
pendulum (/) and acceleration due to
gravity(g).

Derive an equation to find the period of
the pendulum (the wvalue of
proportionality constant is 2rx) (2

Figure shows four runners at the
starting point of an 80 m race ona school
sports day.

_etarting platol

80m

80} Mloallud Balmdanelomlon allolold mls
omlem®yo ([) woallgl meimss ®iosm
GO W)Yo @R WOV of)BIG3 Salddaw)el
OO afl@lal $:06MomMmS8 TLAND®: S0 ©)al]

DB > (@LnJocgoJO(SosaarT)oeﬂgl (Boe;oerﬁg;gag”
2 @ryem.)

2

Mid)Fleal Miealnd5as ecandilod 80 a19d 603
ODI@3 A l0EHS)HO)aN MOEl 89560000 alll®
OI@3 el ajlolenyan).

Himekeppar

Calculate the time taken for the sound
from the starting pistol to reach the
timekeeper.

(Sound travels at 320 m / s)

If the first prize winner is running with
a uniform acceleration 5m/s?, draw the
position time graph of the runner.
Write a situation in which a body has a
velocity equal to zero but possessing
acceleration. (1+2+1=4)

The figure shows three paths for a
football kicked from ground level.
Ignore the effects of air resitance.

Derive an equation
for the maximum

(@) aflgqyelod Mo pemeow eaISlo®oa)
aP@® NROMBBTE HeS0 & 1a|065
@ S)HOMOM0? (WoMIBCWIAN (alEaINo
320m/s)

(b) samoo aquemomo &gl @rud S5m/s?
DIOEMEOMINS SISIWITE BRWIBIOS
8al0MlaHM ©6So (Naf AUV BN .

(C) s0) aimionalle (nIGAIWo al)RiAIG)
)0 of)TNIT MIOMABROBOW S0)
V002 IDY0 )Py db. (1+2+1=4)
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height of a
projectile.

Rank the paths
according to

(i) initial horizontal velocity component,
and (ii) initial speed, greatest first.
(2+3=5)
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WIS
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#0Galosmag” (ii) @yay miarlad
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@)

(b)

A passenger of mass m kg stands in a
lift.

Derive an equation for the apparent
weight of the passenger when the lift is
moving up with an acceleration a
moving down with an acceleration a
What will be the apparent weight of the
passenger if the cable of the lift breaks
Figure gives the free-body diagram for
four situations in which an object is
pulled by several forces across a
frictionless floor. In which situations
the object have acceleration (a) in x
direction and (b) in y direction?

1

{2)
(3+1+2=06)
An athlete throws a ball vertically
upwards and after a time interval it
reaches his hands
prove that the mechanical energy of the

ball is
journey
Use words from the following list to
complete the sentences below.
(gravitational potential, kinetic,
thermal, maximum, minimum, zero)
As the ball rises, its
energy increases. At the top of the flight,
this energy is at a .....ccccceceevevenenene As the
ball falls, this energy is converted
111170 SO energy. When it hits
the ground, the energy of the ball is
converted into ......cccceevevenenene energy
(2+2=4)

conserved through out its

(b)
(©
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@)
(b)

@)

(b)

10.

All planets are moving around the sun
in elliptical orbits.

Which physical quantity is conserved in
the elliptical motion of the planet
Determine the duration of the day on

1
earthif it suddenly shrink sinto 7 of its

present radius. (1+4=5)
OR

Define center of mass

Derive the relation between torque and
angular momentum (1+4=5)

The acceleration due to gravity on a
body due to earth is different at
different places

Derive an expression for acceleration
due to gravity on a body at a height h
above the surface of earth and at a depth
d below the surface of earth

write the value of escape velocity of a
body from the surface of earth

The acceleration due to gravity on the
surface of the earthis g. What will be the
value of acceleration due to gravity on
the surface of the moon if we assume

1
the moon has a radius 3 of that of the

earth? (Take density of the earth and the
moon as same.)

i)% i) % iii) g iv) %
(3+1+1=5)

You are given a piece of rubber and
steel. Which one is more elastic. Justify

your answer (2)
Water flows smoothly throughthe pipe
shown in the figure. | | L

T

Flow k

10.
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@)
(b)
(©)

11.

(b)

12.

@)
(b)

State and write mathematical form of

Bernoullis theorm

Considering the section 1 and 2 prove

equation of continuity

Rank the four numbered sections of

pipe according to

(i) the volume flow rate R, through

them, (ii) the flow speed v through

them, and (iii) the water pressure p

within them, greatest first.(the order of

the radius of the section is 4>3=2>1)
(2+2+3=7)

What are the conditions under which a
gas can be treated as ideal gas?

A graphbetween PV and P (PV along Y
axis and P along X axis) for an ideal gas
is ——

(i) straight line (ii) parabola

(iii) hyperbola (2+1=3)

Derive an expression for the efficiency
of a Carnot's engine and find its
efficiency if it is working in between 0°C
and 100°C. 4)

OR

The efficiency of a particular car engine
is 25%. The engine does 8.2 k] of work
per cycle. Assume the process is
reversible. What are

the energy the engine gains per cycle as
heat Q, from the fuel combustion and
the energy the engine loses per cycle as
heat O, If a tune-up increases the
efficiency to 31%, 4)

11.

12.
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13.

14.

15.

@)

A gas mixture consists of molecules of
types 1,2, and 3, with molecular masses
Rank the three types
according to average kineticenergy and
rms speed, greatest first. (2
The acceleration a(t) of a particle
undergoing SHM is graphed in fig.

m1>m2>m3.

il

13.

14.
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Which of the labeled points indicate,
mean position, maximum velocity,
maximum  kinetic energy, and
maximum acceleration 4)
OR
A boy is sitting still on a swing that is
oscillating from side to side, as shown
in Fig. Assume it is simple harmonic
motion

Draw his kinetic energy-position and
potential energy- position graph by
taking position along X axis “4)

The vibration of a stretched string is
shown in figures.

Which figure does represent the first
mode of vibration

*
i

15.
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(b) Derive anequation for the frequency of
vibration of a stretched string

() Two pulses travelling in same medium
and opposite to each other, are shown
in the diagram below.

Which diagram best represents the
superposition of the two pulses?

(i) (i) L

(b) aielaf)od5lQ 210SIeneEI@:)aM &mIm

BB 3)6S @RAULEM] &M M)88
MR L0 @)l BlEe)dh.
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@ ail@o OME alWBIVEB)HS TV} |d
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(iv)

(1+2+1=4)

16. Identify the fundamental forces from
the list
(a) gravitational force
(b) Electromagnetic force
(c) nuclear force
(d) frictional force

(i) a only (ii) a and b only (iii) a, b, and
conly (iv)all the above (1)

16.

(1+2+1=4)

oavldlesmyan eilquled mlanje @eslaunom
ENIEI0 HEENBOIN) .

(@) RNIB;DIOBHBaHEM eNIEI0

(b) eoaByY® @0ale enielo

(C) mmysmal enielo

(d) ceidautem snielo

(i) a oo (i) a, b agavlar oo
(iii) a, b, ¢ agyarilal @oo (iV) ayealad man
@lenam ag)eldo. M



Answer Key

Qn. | Sub Value points Score Total
No. | Qns
Ap Ar AR AL
; — x 100=|2—+—+—|x 100 1
1 | a) | Equation o [ TR L ] 2
Substitution 1
Result -18% %
2 Equation T =2md"g” 15
Substitution 1 2
/
Result - I =27 \/: 2
| g
S
3 a. Equation- { = " V2
result 1 4
b. correct position time graph 2
c. any situation like a body thrown upwards 1
u’sin® @
4 a. derivation H = 2
2g
b. horizontal velocity component-3>2>1 1% 5
initial speed 3>2>1 1
5 a. 114
derivation for moving up 1Y2
derivation for moving down
b. zero 1 6
C.
X component-2>3>4 1
y component-1>3>4 1
6 a. derivation 2
b.each correct ans.- ¥2 2 4
7 a.angular momentum 1
¢. formula 1
substitution 2
result -8 hrs 2
OR
a. definition 1 5
b. derivation 4
8 a.derivation above the surface of earth 1%2
derivation below the surface of earth 1%2 5
b. value-11.2Km/s 1
C. g/6 1
9 Ans.steel 1




Qn.

No.

Sub
Qns

Value points

Score

Total

justification

10

a. statement
equation
b. derivation
¢. volume flow rate=same in all section
flow speed-1>2=3>4
water pressure-4>3=2>1

11

a. At low pressure and at high temperature
b. ans.- straight line

12

Derivation
Efficiency

OR
W, 820
Efficiency, 77 0, ! 025
Q,=33.3K;-8.2Kj=25K]
8.2
=—— =26Kj
Q3 031 /

Q,=26K;j-8.2Kj=18K]

=33Kj

R W R N R R R, NOR P -

13

KE, = KE, =KE,

Average v,>vVv,> vV,

14

Maximum acceleration -2and 6
Maximum velocity-4and 8
Maximum K.E-4 and 8
Mean position-4 and 8

OR
K E-position graph
K E-position graph

[ U O O [ QN

15

(@)fig (i)
(b) Derivation

(c) (iii)

16

Ans. (iii)
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