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Time: 3Hrs. + 15Minute (Extra)] [Total Marks: 70
g fR¥ (General Instructions) :

® i Wy stfed € | (All Questions are compulsory)
® TTd SW W fau fREt e w1 werdl el B (There is No negative marking for any wrong answer.)
® TN T WS H T | (Questions are in two sections)
Zo=s-| (SECTION-I)
awgass 9= (Objective)
hot 37k (Total Marks) — 28
FHoT ITAT ht T&AT (Total No. of Questions) — 25
=o=s- || (SECTION-II)
Tr-agass v (Non-Objective)
Kol 3k (Total Marks) — 42
<Y AT 9= (Short Answer type) — 11 (Ush 2 3Th)
el 3ada 99 (LongAnswer type) — 04 (U 5 3Th)
4. oo < STF geE o aridier ooy oft fRw wu ¥ | 9 A9 Al # Suersy famedi # @ e wh wed
T IWT
(There are internal options is some of the long answer type questions. In such questions you have to answer
any one of the alternative.)
5. Foreera Tt YA h1 IR ST & W H T |
(Answer should be in your own language.)
6. e & SN FHershei Wied R ot e 1 gl WE (Fe Hierse, US TeE) o W wee afid ¢ |
(No electronic gadgets like calculator, call phone, pager are allowed during exam.)
7. TS U 1 IW T T 3T THo AR Hie H ITYe fashed &l Hicd a1 Fal 91 ¥ T4 0@ TV F R |

(S % AU A IW (o) & A A A w9 1@ Fafeq W

(The answer of objective type question is to be given on supplied OMR sheet by completely darking the
appropriate answer option. For exmple if answer is (c¢) the you should fill it as shown by blue/black pen.

(a) (b) (@ (@

aaa
[ Phy.— 1] Sci.



MODEL SET—I

SECTION-I

FEAS U= (OBJECTIVE QUESTIONS) [28 Mark

P : W e 1 /22 9F B U ¥ IR fowey fiu u €, v @ = wdt ? | wE fawew @
gaE IW arferset § fafga X 1x22=22

Instruction : Q. No. 1to 22 : In the following questions there are only one correct answer.
You have to choose that correct answer.

1. e sk i fam % w9 e s W 98 9o © 2
(a) ML2T3 (b) ML1T= (c) MLT= (d) MeLoTe
The dimensional representation for modulas of rigidity is given by ?
(a) ML2T3 (b) ML1T= (c) MLT= (d) MeLoTe
2. YOI TN S YUMCA § S.1. " 3R qunelt § C.G.S. Wi & ST B B
(a) 10* (b) 102 (c) 10? (d) 10
The ratio of S.I. units to the C.G.S. units of co-efficient of viscosity will be.
(a) 10* (b) 102 (c) 10? (d) 10

3. TH % = kT 0 R e g i T 40 Ho/Q0 KT A W 9T FaO1 © A W AN F HH g w5
P e g

(a) 48 H./3. (b) 48 /4. (c) 40 /4. (d)o

A body covers the first half of the distance between two places at a speed of 40 m/s and the second-
half at 60 m/s. The average speed of the body during the whole journey will be.

(&) 48 m/sec (b) 50 m/sec (c) 40 m/sec (d)o

4. Y 9% TH JAER 99 R YA TR TF F T I TR A S A T ST IR gee fag W ude
STt B1 SR 9 i B R @ dl 9% 5 99 R T foaweres qen g w1 STa @

3 T
(a) 0 (b) 87R (©) E @3

A body moves along the circumference of a circular track. It returns back to its starting point after
completing the circular track twice. If the radius of the track is R, the ratio of displacement to the
distance covered by the body will be.

3 T
(&) 0 (b) 87R (©) E @3
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10.

g g %=RT oV frefia e 2l
(a) o & 3FA (b)TH % | Tl & T Bl

O LR o —— (d)ﬁﬂaﬁ%ﬁlaaﬁeﬁmmﬁ

. PV
In the gas equation T =RT , Vrepresents.

(&) Volume of the container (b) Volume of 1 mole of a gas
1
(c) Volume of 2 mole of a gas (d) Volume of 3 mole of a gas
9 MG afeRan § Ul & o9 S &1 SIRH-YSH T8l g1 ¥, 98 Feard ¢
(a) THaTd= (b) Tgr= (c) THETE= (d) e T
The thermo dynamic process in which no exchange of heat from the system taken place is called.
(a) Isothermal (b) adiabatic (c) Isobaric (d) none

T T
HqeH &1 staen ¥ foret usrd § deiia 3u, Q=KA(;—Xt ;ﬁﬁ”«‘\ﬁﬁmwélwﬁz—xm%l

(a) T Afed= (b) T Sea (c) At = (d) 3°HT Y48 it =X
. o T dT

Heat conducted through a material in the study state is given by, Q = KAat , here & is called

(@) Thermal gradient  (b) Thermal inertia (c) Thermal current (d) rate of flow of heat

el B T g H 3R g H LAl I T B

(a) e (b) =H (c) &\ (d) ¢ =

The velocity of sound in moist air as compared to dry air will be—

(&) more (b) less (c) same (d) none

e Roms g 2

(a) wafairt =1 faera (b) T 3R farelt =aferenton

(c) waft & formft =rfaqeo (d) g ==&

Beats are the result of-

(a) diffraction of sound wave (b) constructive and destructive interference

(c) destructive interference of sound (d) none

3R Yeall &1 SHAM 90 W@ a0 9t B3 &l 1% =1 fSn <™ @t geat &1 "ag W Eaas d ©Rol-

(@) 1% 9@ S (b) 2% 9@ S (c) 1% =12 S (d) 2% =12 S

If the radius of the earth were to decrease by 1%, its mass remaining the same, the acceleration due
to gravity on the surface of earth will-

(@) increased by 1%  (b) increased by 2%  (c) decreased by 1% (d)decreased by 2%

[ Phy.— 3] Sci.



e ;. www g'w 11 ¥ 15 9% fefaied g9 8 9 sed Gy T ?) wed-| ue weE-ll 9 K

T FHUEl ® AYMR W I IW |

Instructions: Q. No. 11to 15 In the following questions there are two statements. Statement-

(@)

(b)

(c)

(d)

11.

12.

13.

14.

15.

| follows Statements-Il. You have to go through these statements and mark your
answer from the given questions.

IfE <Al heA T € qA HUA-1| R HYA-| I A Bl 2

if both the statements are true and statement-Il is the correct explanation of statement-|

g SHl weF & & W FHHA-1l G- HUA-| F1 A Tél el

if both the statements are true but statement-Il is not the correct explanation of statement—I

g - T T HLA-|| 3T B

if statement-I is true but statement-Il is false.

(g HEF-| STHA W HUA-|| T B

if statement-I is false but statement-Il is true.

HU-| : Tof: STl H URe i SFEmefdl % U1 o fUS H Ve HEd B

Statement—I: Inertia is that property ob a body owing to which the body opposes any change in its
state of motion.

HYH-|| : ST, FHM % GHEAE el 2

Statement-Il : Inertia < mass.

FHoA-| : T el % T HaEl % o ATl STeieeh ool S S SAuferes i o foRiy e €,
U oA HEAT 2l

Statement—I: Friction is the recording force which opposes the relative motion of the two bodies in
contact.

FHYH-I| : € G Gag h aFhd R R s B

Statement—Il : It depends upon the surface of the body.

FHYA-| : 9t 1 e = fawda fxen # fauria 9o g0 @ wiE oawg foenfud g € o S qefd
g 2l

Statement—I: Work is said to be done if a force acting on a body displaces the body through a
certain distance in the direction or oppositet the direction of force.

FHYA-|| : TRdfed a1 gR et o v W grfea % g g @

Statement—Il : Work done by conservative force in a closed path is not equal to zero.

HYA-| : %ol A o gig W sUh Y53 TG 1 6H T €l

Statement—I: Surface Tension of a liquid decreases with increasement of its temprature.

HYA- || : 9 % Hifdeh a9 W IGH! 53 GG I Bl 2

Statement—Il : Surface tension of a liquid at critical temp. of the liquid becomes zero.

FHYA-| : TR 3T T G w07 h1 9 Hewd fager & fag W HewH el )

Statement—I: Velocity of a body executing S.H.M. is maximum at maximum displacement position.
HUA-| P V= QA2 _ 2 B e T g

Statement-Il : Velocity of a body executing S.H.M. may be represented by, v= ¢/ A2 — x2 .

[ Phy.— 4] Sci.



79 U W' 16 ¥ 18 T Frefoied e W T § SHS el I 8 Wehd © 1 MUt Wi we

I ® fafed w@ 2

Instructions : Question No. 16 to 18 In the following question there may be more than

16.

17.

18.

one correct answer. You have to mark all the correct options.
ot FHietor &t W&g 9

() t = km'tvg? W =rEd feare (K) 1 & 91 R Gehd B

(b) fafs=1 siifqer TRl = ste Hay Tfna T @hd 2|

(C) T T el 1 Sid X Tehd T

(d) 17727 5ot ! ST | qfafdd w1 gahd 2l

By the help of dimensional equation,

(a) we may find out the value of constant (k) used in relation, t = km"t¥g?
(b) we may drive relationship between various physical quantity.

(c) we may check the correct ness of formula.

(d) we may convert 1 N in dyne.

T M FHHH HI e feek o V =efdl @ IR T 590 a1t feR T S0 e ¥ THe 81 3R e T
o & -

(a) I TEa & faw e = 1

(b) TRy Hera & ferw fast St difera T e

(C) YR HEd & folw 2ahg & @IS TMell & a7 1 3T 1-e = 1 + e 2|
(d) S Tl 1 o AU H ISA-wse 8 S

A sphere of mass m moving with constant velocity V hits another stationary sphere of same mass.
If e is the co-efficient of restitution then,

(@) e = 1 for elastic collision.

(b) for inelastic kinetic energy will not conserve.

(c) ratio of velocities of two spheres after collision will be 1-e = 1 + e (collision is inelastic).
(d) Both sphere willinterchange their velocities

&St & W 30° I IV S EY TH TS HI 98 m/sec & o ¥ YAy ferar S @ -
(a) HeTH S W Yo § o0 G 5 Ho BN

(b) FETH S9TE 1 WH 122.5 WO BAMI

(C) 3TM HTdA T AF 10 HO BT

(d) &fast v =1 @ 490 Ho Bl

A projectile is projected at angle of 30° from the horizontal with a velocity of 98 m/sec then-
(a) time to reach the maximum height will be 5 sec.

(b) maximum height will be 122.5 m.

(c) time of flight will be 10 sec.

(d) horizontal range will be 490 m.

[ Phy.— 5] Sci.



e yeT e 19 | 22 q% frefafed g o faeey @ 9gd 9R YUY 2, wiaW | T wiaH

Il ¥ TRt WEl fashed &1 gA@ ST R

Instructions : Question No.19to 22 In the following questions there are two columns the

19.

20.

21.

22.

columns - | contains 4 questions, you have to watch the correct options.

Hie® (Column)-I FHied (Column)-II
o dv
9 T 95 & 3T AR ot g 2 @ 4
Excess pressure inside a liquid drop is given by
2T
AT JUTErdl 1 T el B b
Velocity gradient is given by
. 2T cos @
v ¥ e fife &1 @ g (©) h:W
Acceleration of a paricle moving with velocity v is.
. dv
r e ot e et § =@ a1 S e @) (C) R

Rise of water in a capillary tube of radius r is given by

e ;. 9 wew 23 § 25 a% Frefafed gv 9 T IS0 T T f1 oY SgI0 &l e 9

T3 A1 IH* 9% KU T v &1 W& IW Ry 7w fawew @ A1 2x3=6

Instructions : Question No. 23to 25Inthe following questions followed by a paragraph,

23.

you have to go through the paragraphs & them answer the given questions from
given choices.

1 ot HR T THT THAR ST Tor T TH0 N0 < €1 31k w0 W0 | I 5 ol e Bl O Al
T Tl §1 TH T WE: hel TR i W A T < § afeek 97 e € R wE oea B ) @ ¥ weE e
% ST ol YK ed 81 5 % Output power T Input power & 3791 sl SHeh! S&fl Fed &l
T g T wRA H fRar o &

WM W g I9aH fRar T s
When we purchase a car, we are interested in the horse power of its engine. We know that
usually an engine with large horse power is the most effective in accelerating the automobile. In
many cases it is useful to known not just the total amount of work being done, but how fast the work
is done. We define power as the rate at which work is being done. Efficiency of machine is defined
as the ratio of work done by the machine to the work-done on the machine interms of power it may
be written as efficiency

Tal =

_ out pur_power per unit time
Input power per unittime -
200 kg S| el T Lift o1 ST 1 fEon § HEq o 40.0 HL/Q. ¥ S I 1 &€l 70% Bl 3@ In
put power gl
(@) 11.20f%. s (b)7.84 . =1 (c)5.49 f&. =12 (d) 4.63 . ar

A list of mass 200 kg moves upward with uniform velocity of 4.0 m/sec. If the efficiency of motor is
70% the in put power of the motor is.

(a) 11.20 KW (b) 7.84 KW (c) 5.49 KW (d) 4.63 KW

[ Phy.— 6] Sci.




24,

25.

25.

I deet & Hb H o U foRa "X v W feed 30 w9 WL oTEEE et st i e W 9@ H 10 e
AT B IhT S G 60 H. kT S W fLord @ de Wit 1 qerl 30% € f IR q H Sugad fae@ i
1 AE M- (S@fh g = 10 ms? a1 9 &1 3 = 1000 T, 7m.AR3).

(a) 100 f&. =me (b 150 fe. are (c) 200 fe. @ (d) 250 fek. =me

An electric pump on the ground floor of a building takes 10 minutes to fill a tank of volume 30 m? with
water. If the tank is 60 m above the ground and the efficiency of the pump is 30%, how much electric

power is consumed by the pump in filling the tank? Take g = 10 ms™ p of water 1000 kg/m®.

(a) 100 KW (b 150 KW (c) 200 KW (d) 250 KW
Toae e W 1500 T, 1. SoFHM a1l R 1 T oM 5 WA, % e = @ el €1 S aer 5 500
=T @l g i wfe =i

(@) 5.0 f. are (b 7.5 . @M (c) 10 fe. are (d) 12.5f. @

An engine pulls a car of mass 1500 kg on a level road at a constant speed of 5 ms™ If the frictional
force is 500 N. What power does the engine generate?

(a) 5.0 KW (b 7.5 KW (c) 10 KW (d) 12.5 KW

SECTION-II

A-afTss 937 (NON-OBJECTIVE QUESTIONS) [42Mark

oY STAUA I (Short Answer questions) :
e Y HEm 1 @ 11 qo oY Sud U B 39 Wi ® TS 9 @ fou @ e fyifa €

11 x2=22

Ingruction: Q.No.1to 11 are Short Answer Type Questions. Every question is of 2 marks each.

1.

fam & whETa w1 fagr @@ 22

What is the principle of homogeneity of dimensions?

Trer qen wiaerd JferE | 0 S 22

What is the difference between relative and percentage errors?

fopelt fiie 1 a7 Y1 @ Gehal €, Sl oid =iel - 6l B Tehdl ®, 9 98 Hed ©?

Is it possible that the average velocity of a particle can be zero though its average speed is not zero?

T S 12 Ho/do & o Y S5 e H IW A SR S W@ 2N 5 qE YA kI Tag ¥ 65 W K SR W
TEd € i R ¥ T Weer 1 THST THY ST Bl € fohad WHT H UeeR ol Zhgl S W UgH SN2 g =
10 T0/40* T TR |

a balloon is going vertically upwards with a velocity of 12 m/s. when itis at a height of 65 m above
the ground, it gently releases a stone. In how much time will the stone reach the ground? Take
g=10m/ s2

Tk YR A BT O AT W T S Y G =l @ R T % @ e W fre ww afiwa faufa fag
W ST =Ted B ST foh 98 o1a 7 w1 afas & Wy e i ) wer foh et ffde fag W wEe SR

A man wants to cross a river to a point exactly opposite on the other bank of the river. If he can row
the boat at twice the velocity of the water current, then at what angle must he keep the boat pointed?

[ Phy.— 7] Sci.



10.

11.

(i) =0 T fo=1 g et afkel 1 e W I qRom W @ Hehd 2
Can two vectors of different magnitude be combined to give a zero resultant?
(ii) = @ Tt afemor oret afeen @i Sied W R g 8@ dehdar 22
Can three vectors of different magnitude be combined to give a zero resultant?
v Y 5 450 @ efuss a1 %1 gL v % fAu &fds WE w1 99 gqH g 2l
Show that for projections which exceeds or fall short of 45° by equal amounts, the range are equal.
fohhe focTel %9 o0 ¥9g o7 B19 &1 e &1 R o S ©; F?
Why a cricketer while taking a catch movers his hand backwards?
I W Fod 999 fordt SAf Sl VY e ga afee 9 6 g1, F?
When walking on ice, why should one take short steps than long ones?
% 3 T o 9o & WY ¥ HUE SRR et T 319 3R U Wiee el S-S W ek S ¢
AT R STeal gk STE?
Two identical solid and hollow spheres are rolled down an inclined plane of given inclination respectively.
Which one will roll earlier?
Do molecule of different gases at the same temp. have the same average speed?

N T TEd ag W) S = T % ied =en 999 g 2

= 909 999 (Long Answer questions) :
T : U B 12 W 15 9% ST U B 39 Wi % U T & T uiw o fruif@ ©

4x5=20

Instruction : Q. No. 12-15 are of Long Answer Type Question. Every question are of 5 marks each.

12.

13.

14.

15.

@ Tfa § WE R ISE HA F AU SHSw g

Find expressions for horizontal range and time of flight in projectile motion..

Or, feerfeet @I Tt ot 1SS & WY GHEAE| gt & Tead & orefia fivdt g8 ag & oty wee fog
R feorfast iR ifast 3 1 A oTeR BT 2, YEIfd WY

Explain potential energy and kinetic energy with examples. Prove that sum of potential and kinetic
energy remains constant at all points for freely falling body under gravity.

TR 3187 & 999 1 fod Te g i

State and explain theorem of paralled axes.

Or, &l IR Beet Hi e U 36 91 § feorg foret woef @ & ufa: 9@ a3

Find moment of Inertia of a circular ring about a tangent to the ring and lying in its plane.

JeH i gRame fore T sus fou =iee g w0 g = 9.8 Hio/A® den gedt &t e, R = 6400 TR0 o
M H IATIA a7 H1 AF e |

Define escape velocity and obtain an expression for escape velocity. Taking g = 9.8 m/s? and radius
of earth R = 6400 km, find the value of escape velocity.

Or, SRl & w8 =i fore oiX =amen wi1 39 < 3w fod|

State and explain Bernoulli’'s theorem and write its two uses.

SR & F9TE 9 319 1 T €1 Teh feer i o1 1R fasiiet eaf sid & et engfa & fore =i o
et

What do you mean by Doppler’s effect? Find an expression for apparent frequency for source of
sound when source is coming towards s stationary observer.

[ Phy.— 8] Sci.



Or, Tt 7| =1 yRfEweh 3 3 wfiet 81 2.0 x 10° Irehel feeR g/ W 38k @19 27°C | 227°C 9&M &
fau T gr feaen s wefed gmm?

How much work is done by a gas whose initial volume is 3 litre, and whose temp. increases from
27°C to 227°C, pressure remaining constant at 2.0 x 10° Pa.?

AN SWE R

SECTI ON-—I
g ss 9<eH (OBJECTIVE QUESTIONS)

1. (b) 2. (d) 3. (a) 4. (a) 5. (c)
6. (b) 7. (a) 8. (a) 9. (b) 10. (b)
11. (a) 12. (c) 13. (c) 14. (a) 15. (d)
16. (b), (©), (d),  17. (b), (c), 18.(a), (b), €) 19 (b) 20. (a)
21. (d) 22. (c) 23. (a) 24. (a) 25.  (b)
N\ J

[ Phy.— 9] Sci.



MODEL SET-—-I11

SECTION-I

HEAsS U= (OBJECTIVE QUESTIONS) [28 Mark

P : W e 1 /22 9F B U ¥ IR fowey fiu u €, v @ = wdt ? | wE fawew @
gaE IW arferset § fafga X 1x22=22

Instruction : Q. No. 1to 22 : In the following questions there are only one correct answer.
You have to choose that correct answer.

1. Trefafed § 9 &9 9 g fodies famee am-

(@) I 1 IR TNk (b) T Tl Tk (C) T& YATEdl UMk () RIESEIREEEIG]

Which of the following elastic constant will be dimension less?

(a) Young’s modulus (b) Bulk modulus (c) Modulus of rigidity (d) Poisson’s ratio
2. T 9UM gali 1 IRomH g fRE T 9@ & qed Bl Al & o S hI0 ERm-

(a) 60° (b) 90° (c) 120° (d) 135°

The magnitude of resultant of two equal forces is equal to either of the force. The angle between the
two forces will be.

(a)60° (b) 90° (c) 120° (d) 135°
3. WM a9 R I Sfcl kA €, df F= H w91 R em-
(a) am (b) G (c) fa 3=t (d) W & |t
Two balls collide at the same tempt. Which one of the following is conserved?
(a) Velocity (b) momentum (c) K.E. (71fq i) (d) allthe above
4. v frdt dren W fRameiel oo w1 ool g @ @ e F @ SR TR Bh-
(a) 5 (b) Sivf o (c) fow Fam (d) TEi e
When the torque acting upon a system is zero, which of the following will be constant?
(a) Force (b) angular momentum  (c) linear momentum (d) linear impulse
5. U fiT o= @ gealt 1 @R fiRar 21 geat ol wel %% % qd @ent 9 B (R = et i e @
(@) gR (b) \2gR () +R (d) 2gR
A particle falls towards earth from infinity. Its velocity on reaching the earth will be (R is radius of earth)
(a) gR (b) \2gR () +gR (d) 2gR

6. TH T & Foiged I a1 HATAN Sl © difeh SHRT =8 A1 € S 3R T Sl 1 83 oA &1 af R a
R 3 ®E & fou stawaes I &1 7 B
(a) 8rna?T (b) 12na?T (c) 16ma’T (d) 24na®T

[ Phy— 10]



8.

10.

A soap bubble of radius a is blown so that its diameter is doubled. It T is surface tension of water, the
energy required to do this, at constant temp. is.

(a) 8na’T (b) 12na®T (c) 16ma’T (d) 24maT

= &1 e fem Tk faew sreeen # -

(a) ©ed & | &1 (b) fortarew & fam (c) foa =1 fom (d) = & fom
Newton’s law of cooling is a special case of—

(a) Steafan’s law (b) Kirchhoff's law (c) Wien's law (d) Plank’s law

T fomeet atreed 1 o qen 1.01 WO €, 3 Uhe W 10 TEUE Seq H € Al LAt w1 o A9 H em-
(a) 33 #./& (b) 300 /& (c) 337 Wi./& (d) 1120 #./&

Two waves of wave lengths 1 m and 1.01 m produces 10 beats in 3 seconds. The velocity of sound in
a gas is about.

(@) 33 m/s (b) 300 m/s (c) 337 m/s (d) 1120 m/s
1 fo0 7w =% 0°C W fiysrerar € 3K art & uRefdd & S @ & entropy | 9RedA gl
(a) 293 &./f% (b) 29.3 &./f% (c) 2.93 &./f% (d) 2930 %./f
1 Kg of ice at 0°C is melted and converted to water at 0°c. The change in entropy’s.
(a) 293 cal/k (b) 29.3 cal/k (c) 2.93 call/k (d) 2930 cal/k
T X . .

Y=10sin =~ cos 20nt T wfieh a1 1 FEfd w3l § < oFAR Aed & o= 1 g eiiti(x Ho & =
®
(a) 1 . (b) 2 . (c) 4 . (d) 8.

. TX . , ,
Y =10sin —, cos 20nt represents a stationary wave. The distance between two consecutive nodes
is (X/s is metres)
@ 1m. (b)2m (c) 4 m. (d) 2 m.

e ;. uww gEw 11/ 15 9% frefafed ot 8 @ wew R T @) weH-| we weH-l 9 2

T FUAl ® AYUMR T AT W 2

Instructions: Q. No. 11to 15 In the following questions there are two statements. Statement-

(@)

(b)

(c)

(d)

11.

| follows Statements-Il. You have to go through these statements and mark your
answer from the given questions.

e SHT hod T € qe1 HeF-1l R HH-| hi e Bt 1

if both the statements are true and statement-Il is the correct explanation of statement-|

IfE SH weF TE & W HA-Il gR HUA-| 1 oA Tél el

if both the statements are true but statement-Il is not the correct explanation of statement-I
TG - T T HLA-1| 3T B

if statement—I is true but statement-Il is false.

g HEF-| A W HUA-|| T B

if statement-I is false but statement-Il is true.

FHU-| : & T |igw Tl F)

Statement—|: Work is a scalar quantity.

[ Phy— 11]



12.

13.

14.

15.

FeA-1| : TGHT I UFIHF, FUMHE a1 Y & Gohel T

Statement-Il : It may be (+)ve, (-)ve or zero.

FHA-| : frght fi &1 fom gam & 31 @ g 2l

Statement—I: A body can have energy with out having momentum.

HYH-|| : Ferght fie ot famr St o1 Hom &Y = Hewar 2

Statement-Il : Abody cannot have momentum without having energy.

HYA-| : QI W Gagl % st Al SeRiyeh et i SHu 9ot wed 2

Statement—I: Friction is a dragging force which acts between two contact surface.

HYA-1| : qelid TS T =l SEH Bl 2

Statement—Il : Itis easy to walk on a road covered with oil.

HYA-| : 5 ToREl 9 1 A9 Sl € A EeRT SYeh SSi el B

Statement—I: When the temp. of a gas increases its internal energy decreases.

HY-1l : S foRelt T 1 19 Sl © A THRT TN I e ¢

Statement—Il : When the temp. of a gas decreases its internal energy decreases.

- : Ui, SIS, e S SIS | SO 359 B

Statement—I: Petrol, diesel jetengine etc. are all heat engines.

HYH-|| : geft 31 g9 S=a 9 W e usredl @ Iw o) € 9o R A9 W fud 9% &l WSH W g
Statement-Il : Allhead engines take heat from one material at high tempt. And pass on less heat to

a material at lower temp.

=¥y 9w e 19 ¥ 22 9% Fefated g o fawew @ Usd 9R YYE ®, Siau-| ©§ siav—

I & 39kt HEY faehed 1 A HTT 2

Instructions : Question No.19to 22 In the following questions there are two columns the

16.

17.

columns - | contains 4 questions, you have to watch the correct options.
forelt S @ geIid @ 1, y(x, t) = 0.005 sin(80.0x — 3.0t), gR1 Frefia foran s €,

(a) ¥@m@ 0.5 | #. gm (b) weed 7.85 @ . ®m

(c) 3e @I 2.10 H. gFM (d) fomemo= 3= g

A wave traveling along a string is described by y(x, t) = 0.005 sin(80.0x — 3.0t), then
(a) amplitude will be 0.5 cm (b) wavelengths will be 7.85 cm

(c) Its period will be 2.10 sec (d) Its displacement will be zero

e SHIETHAIES % T Hiel 19 1 @ 15° C ¥ 16° C feren S € di-

(a) feer e W oT=afa 3t H gfg 20.8 5@ g

(b) feeR 3@ W Tl 3= # ghg I B

(c) feer st W T wE & % ¥ 9 gu gefkd s 9= g

(d) feer <@ W T wE & wH H W gR gefed s 8.3 S @

One mole of carbon monoxide (CO) gas when heated from 15° C to 16° C the,
(a) inverse in its internal energy at constant volume is 20.8 J.

(b) increase in its internal energy at const. preveure is zero.
(c) external work done by the gas during heating at constant volume is zero.

(d) external work done by the gas during heating at const. pvessure is 8.30 J

[ Phy— 12]



18. WS T el § Yalfed & W1 81 6 oAl 1 STYE UN=s% &0 Fow fag WA w6 A, Freer fag W g1 S

T YA FIA T v, TV, AT G Al W e e €, @
(a) ¥R YaTe 1 R w9 B &1 feafd § yar um W& e 2l

(b) it & foret fag W waE %1 97 39 fag W <at & 97 21k 39 a5 & oy ufsss & PHEA & qod

B 2l

(c) continuity = HHHIT & FFEAR AV, #A,V,

(d) o Y@ & Tt forg R wael Y 9 fog W STl & Vel o o w1 TR @i fefud e @

Water is flowing through a tube whose crossectional area at interance pointis A, and exit pointis A,.

Water enters with velocity v, and exits with velocity v,. Flow of water may be controlled by a tape,

then,

(a) stream line flow occurs only when the rate of flow is small.

(b) Rate of flow of water at a point equals to the product of velocity and area of cross
-section at that point.

(c) According to the equation of continuity, A|V, #A,V,

(d) tangent drawn at any point on the stream line given the direction of flow of water
at that point.

91 9ew wem 19 ¥ 22 7% Frefated g o fawew ® Tsd 9R U 2, Siau-| U9 wiav-

I ® 3okt T faseq &1 A FIT 2

Instructions : Question No.19to 22 In the following questions there are two columns the

19.

20.

21.

22.

columns - | contains 4 questions, you have to watch the correct options.

Hiaq (Column)-I Hiaq (Column)-II

o fa § g ool w1 9@ U B € S O EE]

moment of inertia plays the same roll in rotational torque

as that of

Sop 1 WA e @ (b) Fvfi g3

venturimeter is used to measure the flow of angular momentum

TAT T ST HEA B (c) ek Tfd ® SoEE 1 e 2
the moment of the momentum is called mass in linear motion

= I I SO HEA B (d) T & Y€ 1 o7 7O o
the moment of the couple is called fluid

¥ ;. U g 23 /@ 25 q% Frefafed gv 9 T IS0 A T 21 7Y SEIU &l e 9

T2 AT IH& 9% KT T g1 &1 W&l I Ry v fawew € | 2x3=6

Instructions : Question No. 23to 25Inthe following questions followed by a paragraph,

you have to go through the paragraphs & them answer the given questions from
given choices.

qerfed e = foemus wt fewn | 9o @1 sifawe x faweras 1 o conservative S HECdl § 3R
W 9 gN A1 0% faeg e wrd-

(a) 9 T Yepfd W T el € 9 TR iR fovm & fag ot feerfq w frel e ©
(b) fd & %A § T IR form ) fag & o9 & g &1 wepfa w ek = e 2

[ Phy— 13]



Instructions : Question No. 23to 25 In the following questions followed by a paragraph,

23.

24,

25.

you have to go through the paragraphs & them answer the given questions from
given choices.

Work done = (component of force in the direction of the displacement) x (magnitude of displacement).
Aforce is said to be conservative if the work done by or against the consequrvative force.
(a) isindependent of path and dependents only on initial and final positions.
(b) Does not depend on the nature of path followed between the initial and final
positions.

THA S| dell Teh gsh! 3 Teh ofgsh! el U8 W =gl € Ush | oiward oiel 9l &1 7eg § weal § 3k
TH Y T R AGE W ST WSl €1 IR UG I S h 8 9 [edes {d @R 8 4l digehl 91 Ageh! gNl
TETed S SHT-

(@) mg | (b) mg (I+h) (c) mgh (d) =

A body and a girl of the same man climb up a tree, one via stair case of length | and the other via its
trunk. If the height be h and acceleration due to gravity be g, then work done by boy or girl will be- .
(&) mg | (b) mg (I+h) (c) mgh (d)o

65 TR.IN. SME e 73 15 foh. UMW, 1 90l T § TR 9Had 98 W 3 WA & o 9 50 R h
Tl Bl ST 9% 20 W, S¥ TSl W Tl 21 df A gR qeifad % g2 (g = 10 m/s? &1 FET Hi)
(@) 2.05 fe. S (b) 3.5 fh. S (c) 12 fsh. S (d) 16 f. 5

A man of mass 65 kg is holding a bucket of mass 15 kg. He walks 50 m on a level road at a constant
speed 3 m/s and then climbs up a hill of height 20 m. What is the work done by the man? Use g =10
m/s2.

(@) 2.05KJ (b) 3.5KJ (c) 12KJ (d) 16 KJ

fopelt A e T FHEY o ¥ 20 T, W & T 9o 1 Afas ol gRI i Sl 1 SR g Gag! & aE
THOT Ok 0.25 B A 2 H. w0 T IR HI forenfyg w4 & forw wefea s w1 9 gm-

(a) 49 5@ (b) 983 (c) 1475« (d) 196 S«

Ahorizontal force F pulls a 20 kg box at a constant speed along a horizontal floor. If the co-efficient

of friction between the box and the floor is 0.25, how much work is done by the force in moving the
box through a distance of 2 m?

(@) 49J. (b 98J. (c) 147J. (d) 196 J.

SECTION-II

A-afTs 93T (NON-OBJECTIVE QUESTIONS) [42Mark

Ty, ITA 9% (Short Answer questions) :
e Y HEm 1 ¥ 11 q oY Sud U B 39 Wi ® TS I @ fou @ e fyifa €

11 x2=22

Ingruction: Q.No. 1to 11 are Short Answer Type Questions. Every question is of 2 marks each.

1.

2.

fora feafa o < afew afirel & =i g o & feen @ B 21

Under what condition the directions of the sum and difference of two vectors will be same?

HEq T W gl o STEY ] 0 A S 1 SR T 0T L A S -l Sk W0 & 9 W S G TS
While considering the projectile motion the effect of air resistance is usually ignored. If however, air
resistance is not ignored, what is its effect on the path of the projectile?

[ Phy— 14]



10.

11.

1 ferdlt &g Rl for G o Sofl @1 Tehal €2 o forel areg w1 fo S 1 We 1 Teha 22

Can a body have energy with out having momentum? Can a body have momentum without having
energy.

ot Tt ¥ % A fageti A,B 991 C R m THM 590 #1 fig 39 YR @1 11 € fF AB = BC = L=
T den fis f9H go9mE m B, AB & o HIgHSE Yl W 36 YR W Sl ¢ f BD = Lo o =i
fie W eyl Ia & A FH

Three particles each of mass m are placed at A,B, and C in a st. line such that AB = BC = L metre
calculate the gravitational force on the forth particle of mass m placed at D at a distance L metre on
the Lr bisector of the line AC.

il d TG T S S AW T Y e et foRan S @1 S5 1 T YA Tk dlel ki g
o afuer 21 fopm =i W %oma o sifues wr wE B

Identical springs of steel and copper are equally stretched. The young’s modulus of steel is more than
that of copper. On which spring more work will have to be done in stretching?

TOE TEE % QB P 3R Q § W fr-fo v ¥ 9 € 7% RN o qweRm T 9 T, o < @ fag
RSN €| 98 I o, e S8R P a1 Q W S & Ve ol S HAH gl

Two rods P and Q made up of different materials are of equal length their end temperatures T, and
T, are also the same. What condition will ensure equal rate of flow of heat through the rods P and Q.
T At T TG el T e T A= S 22

When the motion of a simple pendulum is simple harmonic?

Greft T, W g T g § oSl Eaf S il ©.

Why does an empty venel produces more sound than filled one?

e ST o TH i STUeN W § Afueh eran 8, ;2

The velocity of sound is generally greater in solids than in gases. Why?

Nm, nm @2t mN & =1 3=R 2?2

Is there any difference between Nm, nm and mN?.

FHIER HH T 2?2

What is Chandra Sekhar limit?

A= 90 999 (Long Answer questions) :
e : U FE 12 ¥ 15 9% SUd U ®1 39 Wi % Yo% I & fore uiw o fawifa ©

4x5=20

Instruction : Q. No. 12-15 are of Long Answer Type Question. Every question are of 5 marks each.

12.

13.

U AT W AT 1 GHS B2 I Tfaeiier oeqetl w1 Siferen S SMTd sy W h?
What do you mean by relative velocity. How you will calculate the relative velocity of two moving
particles.
Or,
= g1 & el 1 aard| g ey hE FHH w4
State Law’s of limiting friction. How you will minimise friction.
AR Y R GHEY e 9 ud ® e fig & oo w1 g $iR e e
Find magnitude and direction of acceleration of a body moving in a circular path with uniform speed.
Or,
T e gy Tahi & a1 ThaH aia Q1 el & afl & e st ared il
Find the expression for velocities of two spheres after collision, when collision is one dimensional
elastic collision.

[ Phy— 15]



14. ool ® Wee &l wHed, i oo it uRenfya w1
What is physical significance of torque ? Also define radius of agration work its unit and dimension.
Or,
ey oM w1 =aren &1 39 W 6t fam foeesn g/ a0 39 Y & wend | MR 59 S s
ot 9 i feran s 22

Explain stokes law option this law by dimensional method. How you will find co-efficient of viscosity
of discus liquid by using stoke’s formula?

15. T i Wy ¥ Fiehell TR % AT qRY w1 gor § S geR g @1 A fagra & e e w1
Sound coming from open organ pipe is more pleasant than one coming from closed orgain pipe
why? Explain with theory.

Or
T v foeeres & fou Xl <o st Tia WXl 3fe Tid gl 8; 39 JEIE |

Prove that the oscillation of a simple pendulum is S.H.M. for small angular displacement.

AN SW E R

SECTION-I
g U¥A (OBJECTIVE QUESTIONS)

1. (d) 2. (c) 3. (b) 4. (b) 5. (b)
6. (d) 7. () 8. (c) 9. (a) 10.(b)
11. (a) 12. (b) 13. (c) 14. (d) 15. (b)
16. (a), (b), (c), 17.(a), (), (d)  18.(a), (b), (d).  19. (c) 20. (d)]
21. (b) 22. (a) 23. (c) 24. (d) 25. (b)
N J

[ Phy— 16]



MODEL SET—-I111

SECTION-I

HEAsS U= (OBJECTIVE QUESTIONS) [28 Mark

R % T 1 922 ® 90 ® IR fawew fRu o ¥, v @ ©F @t & | @R faeew &1
gaE IW arferset § fafga X 1x22=22
Instruction : Q. No. 1to 22 : In the following questions there are only one correct answer.
You have to choose that correct answer.
1. €& 0.000507 T Tl SRl R G © -

(@ 6 (b) 2 (c) 3 (d) s=a
The number of significant digits in 0-000507 is—
(@) 6 (b) 2 (c)3 (d) infinite

2. Uk S 1 Tk en W ufaer qfe 3% qe soaa H wfaerd I 4% 21 5T ST R TS W fRan S |t s
o sifeepay wfawa Ife =
(@) 7% (b) 12% () 1% (d) 13%
The density of a cube is calculated using its mass with an error of 4% and edge with an error of 3%.
The maximum percentage error in density reported will be

(@) 7% (b) 12% (c) 1% (d) 13%
3. fodiags [MLAT-2) & fefia ear 2
(a) <= (b) wfdsre (C) JcaATEAAT KT I T[UTIeH (d) wrferd
Dimensional formula [ML1T-?] does not represent —
(a) pressure (b) stress (c) Young’'s modulus of elasticity (d) power

4. U Ternefl Uk a9 W 50 . 6w feord 21 <A T € fwn ¥ s € wH =or a1 © - foenedt e ww e
AT Y qe1 99 Th FHE ©R0 1 ms2 W) afe foamnefl 9 @ uhg oF | 9l wal € o SEeh o HH-G-H
@1 B
(@ 12 mst (b) 5 ms?t (c) 10 mst (d) 8 mst
A student is standing at a distance of 50 m from a bus. Both the student and this bus start moving in the

same direction at the same time, the student uniformly and the bus with uniform acceleration of 1 ms-
2, If the student is able to catch the bus, the minimum speed the student must have had, is—

(@) 12 ms (b) 5 ms (c) 10 ms (d) 8 ms.
5. U e Frafq & weht wan fgen dfast wE 400 @ {1 e Hior ghm -
(a) 45° (b) 30° (c) 60° (d) 3H ¥ i3 =l

A projectile is fired in air-free space for a maximum horizontal range of 400 m. The angle of projection
will be

(a) 45° (b) 30° (c) 60° (d) none

[ Phy— 17]



6.

10.

T &fs 3qe W W 2 kg % fvg w1 wen & faw 10N &fae 9o =ifew) 9% 39 fivs W 20N s aifasa:
T A SHHT @R
(@) 5 ms= (b) 3 ms= (c) 4 ms= (d) =99 9 =g &l

A horizontal force of 10N is required to just move a 2 kg block lying on a horizontal table. If a force of 20N
acts horizontally on the block, its acceleration will be—

(@) 5 ms2 (b) 3 ms2 (c) 4 ms2 (d) none of these
Th Toh! o5 AT 9 9% B % Ha TM €| e

(a) A=t Tfas ST B & aeR B (b) A=t TTfast =it B 9 sifes =i

(c) ATt TIfast St B & %A gl (d) 379 9§ ®E 7=

The momenta of two objects—Ilight object Aand heavy object B— are equal. Then—

(a) the kinetic energy of A equals that of B

(b) the kinetic energy of Awill be greater than that of B,

(c) the kinetic energy of Awill be less than that of B (d) none of these.

IfE Tk MRS W % ST VGl p 1 [OHRA pV IR qen ffew srawen o weH 8l -
(a) e=iRer St § Ufed™ = (b) fsren FHaTdE g S e @
(c) T = & T T TH W gN Y T wE e e (d) Sugs |

If the product pv of pressure p and corresponding volume v of an ideal gas are equal in initial and final
states of the gas, then

(a) the change in internal energy must be zero. (b) the process need not be isothermal.
(c) the heat given to the gas and the work done by the gas are equal.
(d) all the above.

Toh THEE Ush SSd HIS & 359 o 1 Tl YA1E X & R 91 1S i T ! Tl YH19 Y §RI o1 ol &1 3
T § -

(@) X -ST@R 99, Y - & 1 9adq (b) Y-SR 99@E, X - & &1 9aA

(c) X, Y -SleR 94w, (d) X, Y - =af1 &1 qeA

A bat estimates the radial velocity of an insect by effect X and its distance by an effect Y. These effects
are—

(a) X-Doppler Effect, Y-reflection of sound (b) Y-Doppler Effect, X—reflection of sound
(c) X, Y=Doppler Effect (d) X, Y—Reflection of sound.

Fw-faug (black body) & o ®iA-a1 %o W&l & 22-

(a) FOI-fuve § FE sl a7 e

(b) Fo-faue o St off S eufad &t €, SH o STeRifi Y o 2

(C) FOI-TqUs &1 SeqsHLier (emissivity) it 21

(d) Foi-favg =1 Srawio & (absorptive power) Eidt 2|

Which of the statements is NOT correct for a black body?

(a) No energy comes out from a black body.

(b) Ablack body absorbs all the incident energy.
(c) The emissivity of a black body is 1.

(d) The absorptive power of a black body is 1.

[ Phy.— 18]



e ;. www g'w 11 ¥ 15 9% fefaied g9 8 9 sed Gy T ?) wed-| ue weE-ll 9 K
T FHUEl ® AYMR W I IW |

Instructions: Q. No. 11to 15 In the following questions there are two statements. Statement-
| follows Statements-Il. You have to go through these statements and mark your
answer from the given questions.

(@) A A U T B q° FeE-1l g HUA-| I @A Bl 2

if both the statements are true and statement-Il is the correct explanation of statement-|
(b) A T U WS T W FeF-Il g FeH-1 h1 A T e

if both the statements are true but statement-Il is not the correct explanation of statement—I
(c) A HYA-| G W HeH-1| 3EA 2|

if statement-I is true but statement-Il is false.
d) = HYA-| A R FHUA-Il A 2|

if statement-I is false but statement-Il is true.

11. weA-| : 3R @R Y =ord fuve gHen del e # wer 21
Statement—I: A body having constant acceleration, moves always in a straight line.
HYH-|| : A fyueg 1 wRor oTR & df 9% Wt Yo H =t gkt 2
Statement-Il : Abody with constant acceleration may move in a straight line.
12. -l : gt a0l W W A e R
Statement-I : Allwaves have a wavelength.
FHY-1| : T 3o BRATS 1 h1 SHAH-SUE & T9 H GRAME e 2
Statement-Il : Wavelength is defined for harmonic wave as its space-period.
13. -l : 3 geft yopm wfed g € o St wfa @
Statement—I: All those processes will take place in which energy is conserved.
FHYH-I| : TOAMTIeRT o1 Tedta oM Som g9 1 geral qREfid e
Statement—Il : Second law of thermodynamics puts a limit on efficiency of heat engines.
14. weH-| : TGl &1 wAFar a9 "8d o e 8
Statement—I: Viscosity of gases increases by increasing temperature.
-1l : el & SuEtl % WY ZFe dY SgH 9 ¥9g Sl 2
Statement—Il : Collision of molecules of gas increases by increasing temperature.
15. we-| : Tk GHEY oA wo | Tecld &5 I B 2
Statement—I: Gravitational field intensity in a uniform spherical shell is zero.
HYH-I| : T o5 SoHUM & RO e &9 g & ek o R el &7 2
Statement—Il : Gravitational field due to a point mass is an inverse square field.

9 U W' 16 | 18 9 Frefafed v ® T 9 U 98 IO 8 g o1 STkt ut ud
T & fafed w@m 2

Instructions : Question No. 16 to 18 In the following question there may be more than
one correct answer. You have to mark all the correct options.

16. YRRE yaE -
(a) T HU1 T = THI THEAH @l (b) T U1 I o EHIM THTHH &l 2l
(c) frght fag @ o ot Teft ol ) A Sl M @ 2
(d) Tereht forg @ JorA arel weft Ol <1 WA WEE e 2l

[ Phy— 19]



17.

18.

In a streamline flow,

(a) the speed of a particle always remains the same

(b) the velocity of a particle always remains the same

(c) the kinetic energies of all the particles arriving at a given point are the same
(d) the momenta of all the particles arriving at a given point are the same

T 39 T 59 & s wet i R

(a) 39 =1 T O (b) & U= T O

(c) 3 W TRfd W 7fHa (d) 39 &% TEEHA W A
The contact angle between a solid and a liquid is a property of

(a) the material of the solid (b) the material of the liquid
(c) the shapes of the solid (d) the mass of the solid.
foren @ gfdfshan & -

(a) & F= fuoei w o & (b) e % g BW 2

(c) feen & fowda & € (d) TRt TR T B 2
Action and reaction forces

(a) act on two different objects (b) have equal magnitude
(c) have opposite directions (d) have resultant zero.

91 . 9ew wem 19 ® 22 7% Frfated g o fawew ® Usd 9R U 2, Siau-| U9 wiav-

I ® 3okt TE faeq &1 A FIT 2

Instructions : Question No.19to 22 In the following questions there are two columns the

19.

20.

21.
22.

columns - | contains 4 questions, you have to watch the correct options.

Hiaq (Column)-I Hiaq (Column)-II

ST T (a) et T TEA e el AR TR S @
Standing Wave External periodic force is applied on the oscillator.
A 1 Hife Td ol FHARTRTT (b) fredg

fagr= Nodes

Degrees of freedom and equipatrtition

principle

Il (Viscosity) (c) Hemaa (Maxwell)

JonfEd e (d) ==

Forced oscillation poise

¥ ;. U g 23 | 25 q% Frefafed gv 9 T IS0 TS T 21 379 SEIU &l e 9

T2 AT IH& 9% KT T g1 &1 ¥el I Ry v fawew € IH| 2x3=6

Instructions : Question No. 23to 25Inthe following questions followed by a paragraph,

you have to go through the paragraphs & them answer the given questions from
given choices.

Teh Tl Se Td Toh ekl Th 3Td 3 W feerd €1 sier o fheel e 6 il 8; SHl 8701 T2a
fomn =0 & 3<w firan )

A hollow cylinder and a block are at the top of an inclined ramp. The cylinder rolls down the ramp
without slipping; the block fall vertically without friction at the same instant.

[ Phy.— 20]



23.

24,

25.

HH-G T U H TA R Teed GgA?

(@) s (b) et

(c) < (d) ST 3 A T YeA ST e R
Which object reaches the bottom level first?

(a) The cylinder (b) The block

(c) They arrive at the same time
(d) There is not enough information to answer the question.

FH-F g W H qd R A et @ wgai?

() s (b) et

(c) <t (d) S [ A T G U e 2
Which object reaches the bottom level with the larger speed?

(a) The cylinder (b) The block

(c) They arrive with the same speed
(d) There is not enough information to answer the question.
HF-T1 fIvg AT ©ROT | T @7

(a) S (b) et

(c) <l THH ©ROT W TR € (d) S [ o T G U e @)
Which object experiences the larger acceleration?

(a) The cylinder (b) The block

(c) They experience the same acceleration.
(d) There is not enough information to answer the question.

SECTION-II

A-afTs 937 (NON-OBJECTIVE QUESTIONS) [42Mark

Ty, 3T 9% (Short Answer questions) :
e Y HEm 1 ¥ 11 q oY Sud U B 39 Wi ® TS T @ fou @ e fyifa €

11 x2=22

Ingruction: Q.No. 1to 11 are Short Answer Type Questions. Every question is of 2 marks each.

1.

T U H XY-314 F 4 g WA v, § &S § w9 R vafed foman S 8, et X-o1a Afost qen Y-
3 SR faw ¥ ke 6 v 1 e gm-

9x°
2v,? cos26,

y=xtan g,

A H TS HI I I

A particle is thrown at an angle € above horizontal with velocity v, from the origin of XY axes, where
X-axis is horizontal and y-axis is pointing upward. Show that its trajectory can be represented by
equation.

gx?

=xtan g
Y ¢ 2v2cos26,

Air effects are to be ignored.
T Tfew A X -21e ® 300 qen wiew B X -31& ¥ 1200 % Hv R feod €1 39 Aicen & wikmmr wuer: 3m
T 4m g1 S9RT IROTH T
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10.

11.

Avector A makes an angle of 30° and B makes an angle of 120° with the X-axis. The magnitudes of
these vector are 3m and 4m respectively. Find the resultant.

Teh TR SO el TTT| THHT HoHT URATY Teet Sl § qel Sgdl &1 91 39 FAT | Gan wReq o o SeottH
BT §2 A H

A stone is thrown vertically upward. Its momentum first decreases and then increases in magnitude.
Does this event violate the law of conservation of momentum? Explain

U1 T[T TR | o Tifaen S et 1 W St g Hehar 272

Define co-efficient of friction. Can co-efficient of static friction be greater than unity?

T HR H1 A U € fF Tfa #1 fKen & oy Th e o from 1 e @ 5= & fau S8 Fa &
e - FAE 9 W ME WIS o AMET AT ik G WA Y0 YT hiAT ANeq? A Hhil

The driver of a car suddenly finds that a wall is there normal to his line of motion. Will he take a circular
turn, or apply brakes obtaining limiting friction by road on tyres, to avoid collision? Explain

I JeAR TR § T St Gk @ell 22 e il

Is kinetic energy conserved in an elastic collision? Explain.

TEfre-aas @ § T 39 18 g0 T W D § g1 Behl S W | 1 39 el 9 Wit =
T YTl Y T ? ST i

A table fan is used by a cyclist to throw air on sails in rear. Can he obtain acceleration from this
arrangement? Explain '

T FHET IR TRl AT T % Ul O R T 2| ST SIS STEv I o1 & Ufd | ¥ T ot & ufa
Sreemol 1/4 T feer wehdl i vty ster & o1 Fftwd T fean s @1 wew o aard fom fem & i
Gam ud Toff Tfas Sl W g9E g 2

Athin uniform disc of moment of inertia | about its axis is rotating. Another disc of moment of inertia I/

4 about the same axis is gently and quickly coupled to it co-axially. Describe briefly what happens to
rotational kinetic energy and angular momentum of the system due to quick coupling.

TR 9 R TAHH Tk R W Teerd Sfert 918t shi SR Teh ol 319 il € Seieh gard Tid § feed Tk ST
o e st U@ ool SN el el 2

A passenger in a car moving in circle feels outward force; a passenger in a satellite moving in circular
orbit does not. Why?

& Tgh W e W Tk =% H T W W 1 TR ol 31 et 1 Higd et € it oo = w5
S &1 THRT SR T € W g a2

Arolling wheel has tyre round the rim. After the wheel is rolled on a horizontal road, it gradually slows
down, and the tyre warms up. Why?

T g M 8?7 W AR 1 B €2

What is fundamental frequency? What is first overtone?

A= 90 999 (Long Answer questions) :
e : U FE 12 ¥ 15 9% SUd U ®1 39 Wi % T I & foe uiw o fawifa ©

4x5=20

Instruction : Q. No. 12-15 are of Long Answer Type Question. Every question are of 5 marks each.

12.

ot guemam &1 fagia fae fodta favaun & wfaaa STy TH-T# 3T & qd 3
Write the principle of dimensional homogeneity. Give a few applications, with one example for each,
of dimensional analysis.
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13.

14.

15.

- @w (OBJECTIVE W N
1. (c) 2. (d) 3. (d) 4. (c) 5. (a)
6. (a) 7. (b) 8. (d) 9. (a) 10. (a)
11. (d) 12. (d) 13. (d) 14. (a) 15. (a)
16. (c, d) 17.(a, b) 18. (a, b, c) 19. (b) 20. (c)
| 2L.(d) 22.(a) 23. (c) 24. (b) 25. (b) )

Or, THEHM @fd Tfd 1 IRAT €| TH HU1 THEAH @0 a q Goien § =odl 8| S9SN vV, 3T
21 e o sge fomemaa s @l

_ 1
s =V,t +5 at?.

Define uniformly accelerated motion. A particle is moving with uniform acceleration a in a straight
path. Its initial velocity is V. Show that its displacement S is given by.

s=V,t+ at.
Afish= 9 § FN gHed 2?7 WU w1 Suftefd § Hig W Ugw & Pohd HIU 1 FAeh @ Hh
What do you mean by centripetal force? Find an expression for banking angle of roads at turning
using friction.
Or, 5al &1 I8 T T I3 Soll | 1 GHe €2 T el ¥ TS fohd YehR e g 272

What do you understand by surface tension and surface energy of liquids? How is surface tension
affected by warming?

fomTgaR T df9a 5 U FR e w1 S S €1 wfae s ok w4 §1 H g [a H we o
9 F fohaT & 91 =1 7 81 o1 8l 9 9

A pencil is used to push a wooden cube as in the figure. The co-efficient of
statice friction is u«_. Determine the angles g for which the cube cannot be
moved whatever be the value of applied force F by the pencil.

Or, TG TohH ¥ ToRd T=E 19 51 fofd T e 1 =ooih Wt e

Derive an expression for work done by an ideal gas in an adiabatic process.
wF fag & fa: wivig Ham @ o el w6 aRam w1 3T IH & o gy Ty w1

Define angular momentum and torque about a point. Determine a relationship between them.

Or, foreag = ©2 fe@m for fawdg &1 ergfa 3= Sca=1 e orelt Al 1 SAgfaal & =R & qed el 2

What are beats? Show that beat frequency is equal to the difference of frequencies of generating

AN SWER
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MODEL SET—-1V

SECTION-I

HEAS U= (OBJECTIVE QUESTIONS) [28 Mark

T T Ho 1 @22 TF F T ¥ IR fahew fig ¥, fH @ T W R | wEl fawew @

gAE IW arferset § fafga #X 1x22=22

Instruction : Q. No. 1to 22 : In the following questions there are only one correct answer.
You have to choose that correct answer.

. @y =6sin (8x-9t) & @ 4 forede Ufq Yeahve I HLaEd Ty, Bhfi-

(@) 6 sin (12x — 9t) (b) 6 sin (8x — 5t)
2416 )] 20 4
(©) 7sin27)| tg - (d) =1 ¥ =
The wave y, that will produce 4 beats per second with y,= 6 sin (8x - 9t) will be—
(@) 6 sin (12x — 9t) (b) 6 sin (8x— 5)
2l S+ e 2 va
(c) 7sin27x 79 o (d) None of these.

2. Th %9 I T & W W R TS Gaed fafyr (convection) g1 T Y gim Afg -
(a) 5@ =i fraty ficd fore & @ = 2l
(b) S i geat % FHW STE § W@ T B
(C) S ! TEAHYU & Y W el 49 § @ T 2l
(d) S @y
Heat is being given to a liquid. The liquid will not be heated by convection method if—
(a) liquid lies in a freely falling lift.
(b) liquid lies in an artificial satellite of the earth.
(c) liquid lies away from gravitational field in an inertial frame.

(d) all of these.
3. SHMAHT & SW M & STfER-
(a) qui €5 (perfect engine) ST 3TE9E 2l
(b) qui HSRER (perfect refrigerator) IAMT 3THYE 2|
(c) =&t W= e & forew fova &1 e T2 o1 @ =R Wl © 1 =S 8
(d) St @t

[ Phy.— 24 ]



According to the second law of thermodynamics

(a) a perfect heat engine is an impossibility

(b) a perfect refrigerator is an impossibility

(c) only those processes are possible is which the entropy of the universe either increases or re-
mains constant.

(d) all of these.

T IR i 3eed fapfa o don = qoner v 21 5o fd Uik seed | yeareelt feefast ot @l

1 2 1 .2 1 1 2,2
(@ jra (b) S (€ ¥ (d) 5 a’y
The longitudinal strain of a wire is ¢ and Young’s modulus is Y. The elastic energy stored in unit

volume is—

@ Lra? (b) 2on* © S0 (d) 3 ay?
A % Hid T 4 ol Th § AW T TS dad 39 (convex) B -

(@) I FAIA BT TEH (b) B FeTIet FT T

(c) Ff I P WE Fl B H TWH (d) =99 9 g &l

Two soap bubbles come to touch each other. The contact surface will be convex on—

(a) larger-bubble side (b) smaller-bubble side

(c) sometimes on larger bubble side (d) none of these.

T a6 § H S% dF 59 97 21 39% % W TH 3% 21 I3 a9 (surface tension) i STATEr A BT
I T afs 5@ &1 o9@ 30 I @ fog 9 yaw a9 fwa T Sem-

(a) ST (b) strem (c) & (d) 3 @ = &
A vessel contains liquid upto height H. There is a small hole at the bottom. The surface tension is
negligible. If the density of liquid be doubled the velocity of efflux will

(a) become double (b) become halved
(c) remain the same (d) none of these.
e ST -

(a) geat & fopell off T % SR Yo B ool SR SWE €|

(b) waet fored Y@ W ygHeTe et T W 36000km w1 e W e €l
(c) 9=t & ¢& ¥ 36000 km ! = W R T 2

(d) = & =g T

A ‘Geostationary satellite—

(a) is a communication satellite which always remains stationary above any place of
the earth.

(b) lies at a height of 36000 km above a place in the equatorial plane only.
(c) lies at a height of 36000 km above the poles

(d) none of these.
Toh TR e T i S0l shT STEM (3Cm B SEeh! et il o1 3TN ST iferst & Sfe T feerfay o fereema &-

(@) 1 cm (b) %cm (c) Y2cm (d) 3=
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10.

The amplitude of a simple harmonic oscillator is vzcm. Half of its total energy is kinetic when its
displacement from mean position is—

(@ 1cm (b) %cm (c) J2cm (d) zero.
I geall & gal & 9% faeeiet e &9 | off ™ af fe3-Ua i efafg—
(a) == St (b) 9 ST (c) 24 = & wM (d) =ffeea g st

If the polar ice melts and comes in the equatorial region of the earth, the duration of day and night
will—
(a) decrease (b) increase (c) remain 24 hours (d) become indefinite.

Ifg ‘a+b‘=‘a—b‘ T a #0 # b @ aTdb &1 AR TP B

(@) 0 (b) 90° (c) 180° (d) =79 & =+ T
If ‘a+b‘ =‘a—b‘ anda #0 # b the dot product of a and b is —
@ao (b) 90° (c) 180° (d) none of these

e ;. uww ¥EwW 11 ¥ 15 9% frefated ot 9 @ wuw R U §) wer-| v wer-ll ¥

T FUAT F YR W YT IW )

Instructions: Q. No. 11to 15 In the following questions there are two statements. Statement-

(@)
(b)
(c)
(d)

11.

12.

13.

| follows Statements-Il. You have to go through these statements and mark your
answer from the given questions.

e AT hed T € qe1 HeH-1l R HH-| hi e et 2l

if both the statements are true and statement-Il is the correct explanation of statement-|

IfE A weF TE & W HUA-1l gR HUA-| 1 oA Tél e

if both the statements are true but statement-Il is not the correct explanation of statement-I

TG - T T HLA-1| 3T B

if statement—I is true but statement-Il is false.

TG HeA-| EA W FHeH-1| T B

if statement-I is false but statement-Il is true.

FHYA- : TeeX GROTH % T GG 1 Siel N1 ¢ URemd wiey B WiEw % @ B w07 &7 8l

Statement—I: Two vectors of unequal magnitudes are added. The resultant makes smaller angle with
the vector of smaller magnitude.

HUA-| . gfewr = wafafma g 2
Statement—Il : Vector addition is commutative.
HUA-| : T Y@ W TGerd U 1 AN-HHT WE Tk Hei-3En 8 gkl @ fHgHR! @ B 7l

Statement—I: The velocity-time graph for a particle moving in straight line motion may be a straight
line with negative slope.

FHUA-I| : THGHH @R 1 e G § o ' W Heka: fsik w5 2

Statement—Il : In uniformly accelerated rectilinear motion velocity depends linearly on time of mo-
tion.

FHYA-| : T fave W 9a @ € 9o fyve &1 foren g ¥1 9 g/ fave R o w e e w
Tkl

Statement—I: Aforce is acting on a body and the body is displaced. Work done on the body may be
zero.
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14.

15.

EDEE] : o TR T © o Ue ooy wiewl % W= ®iv s W

Statement-Il : Work depends on cosine of the angle between the force and the displacement vec-
tors.

HUA-| : =ik B (FIER) T For fave fa= 2 2

Statement—I: Black hole and black body are different.

-l : FOMIR Tocd[d TR W AN & Tafsh Foomavs qef & o 9gd e
SR W

Statement-Il : Black hole is based on gravitational interaction but black body on electromagnetic
interaction with matter.

HYA-| : Wugsisl T H SiS Hegd it TR B

Statement—I : Land breeze and sea breeze are convection phenomena.

HYH-|| : ferfafes fagia wpfas Hoe & W eiar 2|

Statement—Il :Archimede’s principle is involved in natural convection.

9 U W' 16 ¥ 18 T Frefafed v ® TE 9 SUE W& IO 8 UHa 21 Ukt weft ueh

I W fafed s 2

Instructions : Question No. 16 to 18 In the following question there may be more than

16.

17.

18.

one correct answer. You have to mark all the correct options.

T TeeR 100 m S=E W e el &1 = 9 dfas @ 300 S faen ® thent S @1 =t 1 7 e g
S R R v @1 qe v et weE—-

(a) F&9UT =@ R TR TR &) (b) J&IT =T W STITA TSI BN

(C) e =l ¥ TS B (d) 9ETT =l ¥ Br 8 Wbl 2

horizontal.. The speed with which it hits the ground is 'V'.

(a) 'V’ must depend on the speed of projection

(b) V' must be larger than the speed of projection
(c) 'V’ must be independent of the speed of projection

(d) 'V’ may be smaller than the speed of projection.

UM EE 2kg & A Ml & AR TS qE TFRT

() o T SrReA-SEeAl Bt B (b) =Tl T EA-=edl eIt 2

(c) AT &t EeA-wEe Bt B (d) o1 Tiren et g St © den e Ten oS 8 S 2l
In head on elastic collision of two spheres of masses 2 kg each

(a) the velocities are interchanged

(b) the speeds are interchanged
(c) the momenta are interchanged

(d) the faster body slows down and the slower body speeds up.

T 3G el TRAST 5mst ¥ 9 ¥ Tl @ 'l g = 8ms2 21 o1 38 Teeerfed %& H el 99F I« W a9
2, @ 9§ 3R 5ms! ¥ 9 ¥R <d B

(a) 3RftsTeh @ROT 8ms2 = ghm (b) 3MfteTeh ®RUT 8ms2 HW BT

(C) TRU1 T YRETT T S o T T (d) I8 dd: & ST

A solid sphere moves at a terminal velocity of 5m/s in air at a place where ¢ = 8m/s?. The sphere is

taken in a gravity free hall having air at the same pressure and pushed down at a speed of 5m/s.
(a) Its initial acceleration will be 8 m/s? downward.

(b) Its initial acceleration will be 8 m/s? upward.
(c) The magnitude of acceleration will decrease as the time passes.
(d) It will eventually stop.
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e yeT "ew 19 ¥ 22 9% frefafed g9 o fasey ® Usd 9R YT ®, Siau-| U8 Hiau-

I H 3Trusht & fahed &1 g9 HI 2

Instructions : Question No.19to 22 Inthe following questions there are two columns the

19.
20.
21.
22.

columns - | contains 4 questions, you have to watch the correct options.

Hie® (Column)-I Fiead (Column)-II

qufd: gwifuve (Perfectly black body) (@) [L3¥MT?

TRy U fordish, G (Gravitational constant, G) (b) 3TI=RETIA (irreversible)

e fasau (Plastic deformation) (c) IcHsIRfterar HewH (emissivity is maximum)
HaT W& (momentum conservation) (d) = 9& ¥ (net force is zero)

e ;. 9 wew 23 ¥ 25 a% Frefafed gv 9 T IS0 T T f1 oY SgI0 & eaw 9

T3 A Iq* 9% U 7T v &1 W W Ry 7w fawew @ A1 2x3=6

Instructions : Question No. 23to 25In the following questions followed by a paragraph,

23.

24.

25.

you have to go through the paragraphs & them answer the given questions from
given choices.

ATl i @i g9 (P, Q Wi R), f5d T € fomehl ergfaat o€l fr=t 81 v P W& Q & @il =il
ST @ i foreag 1 gl 3 Hz gt Sl @ 9 el P Ue R <Rl Wb W19 oS4 ol € o foeq] 1 emg 5
Hz g St 21

You are provided with three similar, but slightly different, tuning forks (P, Q and R). When Pand Q
are both struck, a beat frequency of 3 Hz is heard. When P and R are both struck, a beat frequency
of 5 Hz is heard.

fore Tl fgq &1 ergfa wad o @2
(@ P (b) Q () R (d) = STuE
Which tuning form has the highest frequency?

@P b)) (R (d) The answer cannot be determined form the information given.
forq @i fguqe =t emgfa o= o 272

(&) P (b) Q © R (d) g ST
Which tuning form has the middle frequency?

@p (b) Q ©R (d) The answer cannot be determined form the information given.
Q WH R %! T WY o= Sl ¢ G v for engfa e

(@) 8Hz (b) 2 Hz

(c) M 8 Hz A df 2 Hz

(d) 8 Hz Td 2 Hz <

Q and R are simultaneously struck. What will be the observed beat frequency?
(@) 8Hz (b) 2 Hz

(c) Either 8 Hz or 2 Hz will be heard

(d) Both 8 Hz and 2 Hz will simultaneously be heard
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SECTION-II

A-aefTss 937 (NON-OBJECTIVE QUESTIONS) [42Mark

oY STAUA I (Short Answer questions) :
e W EE 1 ¥ 11 T oY SUE U R T W F T T @ AU @ ofw fryifa €

11 x2=22

Ingruction: Q.No. 1to 11 are Short Answer Type Questions. Every question is of 2 marks each.

1.

10.

11.

B W H Yiaea T&I A il e Hl

Echo is not heard in a small room. Explain.

Teh Jol UR i THA ARl Rl heH dige] e =iey)

Why should soldiers break steps while marching along a bridge?
i 5 % f C 1 WF C, ¥ firt 2 @ W 3w 59 % o
Why is C, different from C,, for gases but not for solids and liquids?
oot i < TR B €2

Why are rain drops spherical?

ST T ATl ST oSt § Yenfed Bl 81 A i

More viscous lava flows relatively faster. Explain.

fohehe &1 T 99 oicd g1 o WRaafas 99 W &1 Sl =7

A spinning cricket ball in air does not follow a parabolic trajectory. Explain why.
T T

(a) T TS (b) 9TR T=red (c) AR

Explain : (i) ductile material, (i) brittle material and (i) elastomers.
AT =Tl 1 7 AR H|

What is escape speed? Explain.

d -9 wRF & TR g ol Felk wwar €2

What are the factors on which moment of inertia depends?

T e w1 afeer Tom gitfi w30 S sse <

Define ‘vector product’ of two vectors. Give two examples.

A W HgH S b a g St 2?

Why are roads banked at turnings?

A= 90 999 (Long Answer questions) :
e : U EE 12 ¥ 15 9% SUd U ®1 39 Wi % T I & foe uiw o fawuifa ©

4x5=20

Instruction : Q. No. 12-15 are of Long Answer Type Question. Every question are of 5 marks each.

12.

TR & g from i fore T gued| 39 U STIA 1 9ui )
State and explain the first law of thermodynamics. Describe one of its applications.
Or, HHATY Ts TG TshH H 1< | Teh A3 19 & Tl Sgisq UhH o1 TR0 PVI= a7=R T@nfud =i
Tehdl & @red " )
Distinguish between isothermal and adiabatic processes. For an ideal gas, show that the equation of
adiabatic process is PV? =constant, where notations are usual.
[ Phy.— 29 ]




13.  STET 1 B2 e-Hen g fad wd wifed
What is impulse? State and prove impulse momentum theorem.
Or,
Gafera ol w1 saRen fd % fha frem 9 e 22 dF ol % dgen & faw ot R e ford v wme
Which of the laws of motion gives the concept of balanced forces? State and explain Lamis’s theo-
rem for three forces in equilibrium.
14. FeR & TErama g fm fael g 1 & fau s &1 oM =Je & TeamRyu f=7H & SR | @fia
oyl
(a) TRl M T 2
(b) TF 1 Tram g
(c) ug ®t R & foru gfqee-fasfa 7w @1 9o+
Write Kepler’s laws of planetary motion. Establish the law of periods for circular orbit using Newton’s
law of gravitation.
(a) What is elasticity?
(b) State Hooke’s Law.
(c) Describe stress-strain graph for a metal wire.
15. e w1 yoa forel we fag #¥) T9E g9E = ?2
State and prove Torricelli's theorem. What is Magnus Effect?
Or,
T W o T €2 U vAsd AR et & e i 3 s oo g i
What do you mean by viscosity? Obtain an expression for terminal velocity of a ball falling in a viscous
liquid.
SECTION-—I
a @ A (OBJECTIVE QW ~
1. (c) 2. (d) 3. (d) 4. (a) 5. (a)
6. (c) 7. (b) 8. (a) 9. (a) 10. (a)
11. (d) 12. (a) 13. (a) 14. (a) 15. (a)
16. (b, a) 17.(a, ¢) 18. (b, ¢) 19. (¢) 20. (a)
21. (b) 22.(d) 23. (d) 24. (d) 25. (c)
. J
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Instructions : fader .
[+t yfafeeal i@ T wF 9 € Wit @

1. All entries should be confined to the area provided. 1.

2. In the OMR Answer Sheet the Question Nos. progress " . )
from top to bottomn. 2. OMR T 75 § 437 H& HAY: TR Y 1= &1 X & T

3. For marking answers, use BLACK/BLUE BALL POINT 3. IW S Hey/Ae did @rge 9 gR fafgd ¥ |
PEN ONLY. . ,
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®O0O0 ©eC0 %8%%

@@®0OD
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